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FOREWORD

As one who has been concerned for some time with the growing tendency in

our society to accord little value to individual responsibility and self

sufficiency, I found the report on "Limited Knowledge and Insurance

Protection" a most gratifying and valuable document. It is unfortunate that

the popular' and too fr'equently indulged expectation that we are entitled to be

made whole and have our losses totally reimbursed, regardless of why or how

they wel'e incurred, has nowher'e been more alarmingly evidenced than in the

field of insurance.

We are currently paying the price for such profligacy in the areas of

automobile insul'ance, medical malpractice insurance and, very likely, in

product liability insurance. The message of this Report 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 Report demonstrates empirically that, even given knowledge and

oppor'tunity, l'elatively few people will expend effort and money to avail

themselves of needed protection -- either thr'ough the implementation of loss

preventive techniques such as sound land-use and control measures in flood and

earthquake prone ar~as, or through the purchase of insurance coverage. The

documentation of this unfortunate phenomenon by Dr. Kunreuther and his

associates confirms on a scientific basis this principle which underlay the

introduction and passage of the Flood Disaster Protection Act of 1973,

rollowing the failure of most homeowners and communities to take advantage of

the National Flood Insurance Program, which commenced in 1969.

Publication of the Report at this time is par'ticularly fortuitous because

of the curr'ent efforts by a small but vocal group to rewrite history and

delude us into ignoring those aspects of human nature which account not only

for' ir'r'esponsible development of flood plains 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 irresponsibility. Political

expediency has traditionally muffled the voice of reason against unwise

development, and lending institutions ~ld local officials all too often have

been unwilling to stand in the way of "pr'ogress ll even if it must occur under
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water or along known fault lines.

It is naive and perhaps ingenuous to depend on the common sense or Rood

will of elected authorities or zoning commissions to voluntar'ily restrain

local growth, even in the face of real hazards and experienced losses. Thus,

as Congress recognized in the 1973 Act and as the Report 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 earthquake.

Similarly, without a corresponding requirement to purchase available

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 under'stand

this human failing despite the acceptance of fire insurance 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

~rogram was voluntary, then hopefully we cannot ignore the finding of this

Report that individuals will not purchase hazard insurance without some

extrinsic compulsion.

The Repor·t makes a significant contribution to, and can form the basis

for abetter understanding of, the interrelated areas of hazar'd insurance and

land-use control measures. It deserves to be thoroughly studied, par·ticularly

by those who have the legislative responsibility in these areas.

George Bernstein
Attorney at Law
First Federal Insurance

Administr'ator
1969-74
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PREFACE

This study was initiated in July 1913, because of two disturbing trends.

The first was the increasing liberal federal relief provided to victims of

natural disasters which resulted in a significant cost burden to all

taxpayers. The second was the growing evidence that residents in flood- and

earthquake-prone areas wer'e unwilling to protect themselves voluntarily

against the consequences of these disasters by purchasing insurance or

adopting other hazard mitigation measures.

At the time our study was begun there was some evidence that the attitude

of the federal government towards disaster victims was changing. With the

passage of the National Flood Insurance Act of 1968 Congress felt that

insurance coupled with land-use regulations would eventually eliminate the

need for liberal relief following severe floods. Following Tropical Storm

Agnes in June, 1912, the most costly disaster in United States history, an

Office of Emergency Preparedness/Office of Management and Budget Presidential

Task Force was authorized to compare the federal disaster loan program with

insurance. The analysis of data from three severe disasters (the San Fernando

earthquake (1911), the Rapid City flood (1912), and Tropical Storm Agnes

(1912)) indicated that insur'ance was an attractive alternative to federal

disaster relief.

Since the Task Force Report, Congress has taken action to reverse the

trend of providing liberal disaster assistance to victims of natural hazards.

Thus in April, 1913, Congress rescinded the $5000 forgivene~s grants

authorized after Tropical Storm Agnes and the interest rate on disaster loans

was increased from one to five percent (PL 93-24). In August, 1915 the

interest rate was further raised to 6 5/8 percent (PL 94-68). There is nO

guar'antee, however, that following a severe disaster these provisions will be

maintained.

Almost six months after our study was initiated the Flood Disaster

Protection Act of 1913 (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 d federally financed mortgage. This provision in

the act was necessitated by a lack of interest by homeowners in voluntarily

buying coverage. The results of Our study will enable the reader to

understand the relative importance of different factors in influencing
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homeowners to purchase insurance voluntarily. It also provides detailed data

to interested parties which will enable them to evaluate alternative policy

options regarding hazard mitigation and relief measures.

Throughout the course of the thcee-year investigation there were lively

interchanges among members of the project staff as well as fr'ank discussions

with numerous individuals from academia and interested user agencies. It is

thus difficult to assign specific responsibility foc many of the ideas which

emerged during the course of the study. In Appendix A.5 we have listed the

names and affiliations of those individuals who have reviewed material from

the project and provided insights, critical comments, and suggestions at

different stages of the investigation. We owe a great debt to all of these

participants, although the final responsibility foc the findings and their

implications for public policy is solely ours.

During the course of this investigation ther>e have been special inputs by

different members of the project staff. In fact, the study was a

multidisciplinary effort requiring specialized skills. Ralph Ginsberg was

pcimarily responsible for the detailed statistical analysis of the field

survey data using multivariate methods such as contingency table analyses and

logit regressions. Louis Millec was in charge of creating, maintaining, and

using the computerized field survey data base as well as developing the flood

model. His concern for accuracy and reliability of the survey data at all

stages of the project has enabled us to present our findings with confidence.

Philip Sagi ensured that the field survey was undertaken in a meaningful

manner. He was primarily concerned with the sample design, the interviewing

procedures, and the use of appropriate statistical analysis techniques such as

Bounded Repeated Replication for specifying significant variables. Paul

Slovic, Sarah Lichtenstein, and Bacuch Fischoff of Decision Research (formerly

with the Oregon Research Institute) were primarily responsible for designing

the controlled laboratory experiments. They were assisted in this effoct by

Bernard Corrigan and Barbara Combs.

The field survey portion of the project was subcontracted to the

Institute for Survey Research at Temple University. Members of the ISR staff

gave generously of their time to insure that the sucvey was of the highest

quality. Special thanks should go to Eugene Ericksen, who helped design the

sampling plan; Richard Vanderveer, the study director; and Leonard Losciuto,

director of ISR. Other staff members who helped us during different phases of
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the study were Nancy Cliff, Carolyn Jenne, and Lori Kessler. Danna Cornick

conducted the group depth interviews and aided in the questionnaire

development. Dean Donald Carroll took a special interest in the project since

its inception and has been highly supportive of our efforts. He was

especially helpful at several critical points during the three year period.

The following individuals significantly contributed to the overall

quality of this study: Bradley Borkan, Norman Katz, Pascal Lang, Etienne

Losq, Heidi Markowitz, William Morley, Stephen Pernick, Carole Riggins, Diane

Wellins-Gaus. Borkan and Katz deserve special mention. Borkan was primarily

responsible for collecting data on the history and current status of the flood

and earthquake insurance programs. Katz performed the prodigious amount of

statistical analyses which form the basis for Chapters 5 and 6. Both

individuals had unbounded energy and gave selflessly of their time in

reviewing the entire manuscript and making valuable suggestions as to how to

improve the exposition.

The completion of this study would have been impossible without the

dedication of Laura Weinstein who has managed the project since its inception.

Her good humor, warmth, and competence have enabled us to overcome the hazards

of such an undertaking. A special note of thanks should also go to Diane

Weinstock for her masterful typing of all the tables and figures which appear

in this study.

The text is a product of the Office Automation Project which is an

integral part of the Decision Sciences Department. It would not have been

possible to produce an edited copy as rapidly and efficiently without the use

of the computer. In particular, David Ness and William Latimer were helpful

in overseeing the production phase of the first draft of the book.

Considerable assistance in both inputting and correcting text were provided by

Brenda Scott, Kathy Morris, and Janis McKenzie. We would also like to thank

Ernie Browne and his staff for rapid duplication of the material and Theresa

Twigg for proofreading the entire manuscript.

Roy Popkin fashioned the executive summary from a detailed outline and

material provided by the authors. He also offered helpful editorial comments

and substantive suggestions on the preliminary draft of the manuscript.



Throughout the entire project we have had excellent counsel and advice

from members of our Advisory Committee and their representatives. They were:

George W. Baker
Douglas Barnert
Robert Bartlett
Allen Barton
George Bernstein
Gary Cobb
Kenneth DeShetler
Thomas O. Dunne
Kenneth Ellis
Herbert Fritz
Max Giles
C. Robert Hall
J. Robert Hunter
Theodore Levin
Fred Marcon
Don Marvin
Jack McGraw
Ugo Morelli
Keith Muckleston
Cameron R. Peterson
George R. Phippen
Ned Price
Frank Thomas
Gilbert White
Charles Wiecking
Sidney Winter

National Science Foundation
Texas Insurance Board
Small Business Administration
Columbia University
Federal Insurance Administration
United States Water Resources Council
Insurance Commission of Ohio
Federal Disaster Assistance Administration
Insurance Commission of Ohio
Property Insurance Plans Service Office
Small Business Administration
National Association of Independent Insurers
Federal Insurance Administration
Federal Insurance Administration
Property Insurance Plans Service Office
Small Business Adminsistration
Federal Disaster Assistance Administration
Federal Disaster Assistance Administration
United States Water Resources Council
Decisions and Designs, Inc.
United States Army Corps of En~ineers
Texas Insurance Board -
United States Water Resources Council
University of Colorado
Federal Insurance Administration
Yale University

We greatly benefited from the lively interchange of ideas which took place at

these meetings, the informal discussions with individual members of the

committee at other times during the three-year period, and their written

comments on earlier drafts of this report.

At an early stage of the project Amos Tversky provided discerning advice

in helping to structure the sequential model of choice. He also provided

useful suggestions and comments on the design and interpretation of the

controlled laboratory experiments. Howard Morgan developed a computerized

procedure for enabling us to draw a meaningful sample from the tapes of

insured individuals provided us by the National Flood Insurers Association.

Edgar Jackson provided us with advice on designing our survey based on his

study of homeowners in earthquake areas. He was also kind enough to furnish

the project with transcripts of his taped interviews with residents facing an

developing a set of questions for

earthquake threat. Ward Edwards and

the

Judith Selvidge were most helpful in

field survey to elicit subjective

probabilities of a future flood or earthquake. Duane Bauman pretested a

preliminary version of the flood questionnaire in New Braunfels and Seguin,

Texas and provided useful comments on ways to revise it. David Cummins and

Peter Diamond provided useful suggestions on ways to revise and extend the

preliminary draft of the report. Eugene Klotz devoted countless hours to

reviewing the manuscript and offered numerous helpful suggestion for impr'oving
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Throughout the pr'oject we wer'e for·tunate to have the close cooperation of

the Federal Insurance Administration as well as the trade associations

representing the insurance industry. Data on the insured individuals in

flood-susceptible areas were provided by the National Flood Insurers

Association. The data on earthquake-insured individuals were provided by the

eight largest companies marketing policies in California, through the auspices

of the National Committee on Property Insurance. Fred Marcon was primarily

responsible for ensuring that we obtained the names and addresses of

homeowners in California who had purchased earthquake insur'ance. C. Robert

Hall was consistently helpful in providing us with considerable insight into

the structure of the insurance industry with respect to flood and earthquake

coverage. During the summer of 1976, we reviewed the manuscript with key

administrators from the Federal Insurance Administration and executives from

the insurance industry.

Approximately 120 copies of a preliminary draft of this report were

mailed to interested parties in June, 1976. Many of these persons attended

the Natural Hazards Workshop in Boulder, Colorado from June 30 to July 2,

1976. Gilbert White was kind enough to organize two roundtable discussions at

this workshop for discussing the findings of our study. At these informal

sessions we were able to obtain insightful comments on the preliminary draft

fr'om agency r'epresentatives at the local, state and federal levels and from

members of the academic community.

It is difficult to acknowledge the enormous contribution that Gilbert

White has made to this effort. On a personal level, he has provided me with

intellectual .and spiritual support over the last 10 years. During the

thr'ee-year' pedod in which this investigation was undertaken, he greatly

encouraged all of us on the staff in our effor'ts.

The entire project was made possible by financial support from the

National Science Foundation through its Directorate of Research Applied to

National Needs under gr'ants No. GI 39587 and ATA 73-03064-A03. Alfr'ed

E. Eggers Jr'., Harvey Averch, Larry Tombaugh, and Charles Thiel were

responsible for the program of which this study was a part. George W. Baker

has critically appraised the project since its inception and provided us with

the specific details necessary for an effort of this magnitude to be
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successfully completed.

It is hard to describe in words the involement which all of us have had

with this project since its inception. We hope the material in this book

conveys the intellectual excitement which has been 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 of those

findings for public policy. Considerably more work must be undertaken in the

future. We hope you agree after reading this report.

Howard Kunreuther
November, 1976
Philadelphia, Pennsylvania



,.
EXECUTIVE SUMMARY

If flood and earthquake insurance are to have a major impact in coping

with the nation's potential flood and earthquake losses, new innovative

approaches to the sale of such coverage to homeowners, renters and business

firms must be developed by the government and the insurance industry.

If one is to market coverage on a voluntary basis, then information must

be presented to individuals in such a way that they consider the probability

of the hazard to be high enough for them to treat it as a problem worthy of

attention. An alternative option is to institute some form of mandatory

coverage. For example, banks and financial institutions could require new

residents moving into flood- or earthquake-prone areas to have insurance as a

condition for a mortgage. Without changes in one of these two directions, we

are likely to continue with the present confusing and sometimes contradictory

mix of adjustments now used to deal with both hazard mitigation and

post-disaster recovery.

These are the principal conclusions which can be drawn from our

three-year study, Limited Knowledge and Insurance Protection: Implications

~ Natural Hazards Policy, carried out with funding from the Division of

Environmental Research and Technology, RANN, National Science Foundation.

This study was undertaken in response to the need for providing public

policy makers with additional insights into the decision processes used by

individuals in coping with hazards that could result in some loss to them.

Such insights are needed because these policy makers must increasingly deal

with the question of the appropriate roles of the public and private sectors

in undertaking measures to reduce potential losses and in providing relief in

the aftermath of a disaster. Furthermore, the policy maker has quite a

different perspective on hazards and insurance than the person residing in

disaster-prone areas.

THE PROBLEM

Financial losses caused by natural disasters are rising steadily in the

United States, particularly as a result of both riverine and coastal flooding.

While earthquake losses, historically, have not been comparable to actual



flood losses, the potential for large

property damage exists and could far exceed

ravaging floods.
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numbers of fatalities and severe

that caused by even the most

Since 1964, when Congress passed the Alaska Reconstruction Act, the

federal government has played an increasing role in post-disaster relief and

rehabilitation through a steadily expanding array of programs. These include

low-interest disaster loans available to homeowners, renters and businesses;

disaster unemployment insurance; disaster food stamps; debris removal

services; temporary housing, including mini-repairs; and individual family

grants of up to $5,000. The grants, available since 1974, hav~ replaced what

was known as the forgiveness feature in the Small Business Administration and

Farmers Home Administration disaster loan programs.

Under this clause a portion of the disaster victim's loan was

automatically forgiven; in effect, it was an outright grant. Initiated after

Hurricane Betsy in 1965, when a maximum forgiveness of $1,800 was allowed,

this feature was increased repeatedly. Thus in 1972, victims of the floods

caused by Tropical Storm Agnes--called the worst natural disaster in American

history--had the first $5,000 of their disaster loans forgiven (and the

interest rate on the remaining amount set at one percent). The forgiveness

feature was repealed in 1973, to be replaced subsequently by the new grant

program. The cost of these programs to the taxpayer has risen steadily as

federal disaster relief programs continue to be the major adjustment policy

for dealing with the losses sustained by disaster victims.

Insurance, through which the potential disaster victim shares in the cost

of protecting himself against such losses, is one available alternative.

Neither federally-subsidized flood insurance nor privately funded earthquake

insurance have been widely purchased, even though ten percent of the American

people live in designated flood hazard areas and seventy percent live in areas

which could suffer destructive earthquakes.

Flood insurance was once sold by private companies, but early experience

with large-scale losses in the 1920's led the industry to discontinue coverage

on residential property. Until the advent of the National Flood Insurance

Program even the most comprehensive homeowners policy excluded coverage

against water damage except for that caused by wind-driven rain.
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In 1965, the Southeast Hurricane Disaster Relief Act called for a study

of the feasibility of a flood insurance program. The report recommended

federally subsidized policies for present occupants of hazard prone regions

but proposed that individuals moving into these areas pay actuarial rates.

This was to discourage unwise development of the flood plain. The report also

recommended that communities be forced to adopt permanent land-use control

measures to become eligible for participation in the flood insurance program.

The National Flood Insurance Act of 1968 incorporated all these features.

Although flood insurance became available in 1968 and was highly

subsidized by the federal government, voluntary purchases were small. By

mid-1972, fewer than 3000 out of 21,000 flood-prone communities had joined the

program; less than 275,000 homeowners had bought policies. Although Rapid

City, S.D., qualified for the program in 1971, only 29 policies were in force

at the time of the disastrous flood in June, 1972. Only 683 policies were

sold in Pennsylvania prior to Tropical Storm Agnes.

This lack of voluntary interest induced Congress to pass the Flood

Disaster Protection Act of 1973 which provides that no federal financial

assistance for the construction or acquisition of buildings in special flood

hazard areas be available to communities that do not join the program. The

legislation also required homeowners on the flood plain to buy flood insurance

as a condition for a new FHA, VA or conventional loan from a federally insured

or supervised lending institution. In addition, disaster victims had to buy

insurance as a condition for receiving federal relief to rebuild or repair

their damaged property. As a result of these mandatory provisions, the number

of communities in the program as of September 30, 1976, was 14,853 and over

739,000 residential policies were in force. This total is still far below the

desirable number of policies, but the program has been growing rapidly.

Earthquake insurance, on the other hand, has been widely available in

California since 1916. The insurance premium for wood-frame dwellings, which

comprise almost all of the residential structures in the state, varies from 11

cents to 23 cents per $100 coverage depending on the location. There is a 5

percent deductible clause on the cash value of the policy. Policies are

normally written as an endorsement to the standard comprehensive homeowners

policy. Few California homeowners, however, have bought coverage. Even an

intensive sales campaign by several companies after the 1971 San Fernando

earthquake failed to generate much interest in insurance protection among
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residents of the state.

Relatively few studies have investigated the decision processes used by

individuals in dealing with low-probability events. Some research has been

undertaken on the decision to wear seat belts as a protective measure against

automobile accidents. A field survey questionnaire revealed a tendency for

people to buckle up for long trips rather than short ones, and noted that seat

belt usage was often influenced by another's request that a fellow passenger

wear them. Although breast cancer is a leading cancer killer in American

women; it was only after the publicity given Betty Ford's and Happy

Rockefeller's mastectomies that voluntary examinations soared. A 1966 study

made two years after the Surgeon General's report on the health consequences

of smoking found that over 90 percent were aware of the dangers but still

continued to smoke.

Turning to evidence on insurance buying behavior, one can contrast the

lack of interest in a subsidized crime policy with the relatively high demand

for flight insurance. One reason why crime insurance sales have been so low

has been that agents and brokers have concentrated their sales effort in the

suburbs rather than in the inner city which is where the demand for coverage

may exist. A flight policy may be attractive because of the large amount of

publicity given to plane crashes, the low premiums, and easy accessibility of

insurance facilties at airports.

It is against this background that this study looked at the following

basic question that has broad implications for public policy: What factors

induce individuals to protect themselves voluntarily against the consequences

of low probability events such as floods or earthquakes? To help answer this

question, we interviewed 2,055 homeowners residing in 43 areas in 13 states

subject to coastal or riverine flooding and 1,066 in 18 earthquake-prone areas

of California. Half of those interviewed had purchased flood or earthquake

insurance. In addition to the field survey, we conducted controlled

laboratory experiments related to insurance purchase decisions.

The data collected from both these sources have enabled this study to

focus on the following research objectives:

1. How well do various models explain choice under uncertainty in

the pre-disaster period?



2. What role can insurance play in enabling individuals to

infor~tioc and undertake appropriate measures for

mitigation?
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process

hazard

3. What information and attitudes do homeowners have regarding

hazard mitigation and disaster relief measures such as land-use

regulations, building codes, and low interest loans?

4. What are the physical characteristics of

earthquake-prone areas and the economic and

profiles of homeowners residing there?

flood- and

sociological

These questions were examined from the viewpoint of two models of choice

which have an important bearing on the development of public policies to

encourage the purchase of flood or earthquake insurance. The expected utility

model presupposes that a homeowner behaves as if he makes an intelligent and

thorough cost-benefit analysis based on the probability of the occurrence of a

flood or earthquake, the losses associated with these disasters, and insurance

premiums. The seQuential model Qf choice finds the homeowner reluctant to

collect insurance data unless motivated by a recent disaster or media

publicity. Even then he only seeks information from easily accessible

sources. According to the sequential model a person is likely to be uninsured

because he has limited information on the hazard and available coverage rather

than because he finds the cost-benefit ratio to be unattractive.

These two models also have different public policy implications. The

expected utility model implies that subsidized insurance should be an

attractive buy to individuals residing in hazard prone areas. The sequential

model implies that homeowners must see the hazard as having a high enough

probability of occurrence for them to want to consider buying subsidized

insurance voluntarily. Furthermore, information on the availability of

coverage and terms of a policy will have to be disseminated more widely

through insurance agents as well as through personal contact.
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PRINCIPAL FINDINGS

Knowledge Qf Insurance

Most respondents in the field survey were aware that flood or earthquake

insurance existed, with the news media being the primary initial source of

such information. Only seven percent of the respondents in flood- and

earthquake-prone areas first learned about insurance because their agent

initiated contact with them. Of the uninsured sample in both flood- and

earthquake-prone areas, over sixty percent were unaware that they were

eligible to purchase coverage. The uninsured were also far less knowledgeable

of the terms and costs of the insurance than were the insured. Strikingly,

only a small percentage of both the insured and the uninsured had specific

knowledge of the deductible clauses in the current flood and earthquake

policies.

For those uninsured who provided a dollar estimate of the maximum amount

they would be willing to pay for coverage, 34 percent in earthquake-prone

areas and 27 percent in flood-prone areas were willing to pay more than the

actual premium. Had they been aware of the current rates, they would have

found a policy to be an attractive buy.

uninsured counterparts. Of

Insofar as estimates of

homeowners expect more damage

potential

than do

damage

their

are concerned, insured

particular interest is the relatively large number of policyholders and

nonpolicyholders who feel a severe earthquake will cause more than $10,000

damage to their property. Since practically all of the houses in California

are wood-frame structures the actual damage from a severe quake is likely to

be considerably less than these SUbjective estimates. Conversely, a large

percentage of the uninsured do not expect any damage from a severe flood or

earthquake even though they are residing in hazard prone regions. As

expected, uninsured individuals also estimated a lower probability of flooding

than did the insured. However, there waS little difference between the

insured and uninsured estimates of the chances of a future severe quake.

~ Experience~ Disasters

Significantly, 29 percent of the respondents in the flood sample and 21

percent in the earthquake sample had suffered disaster damage in the past. In

fact, over 200 of the flood victims had experienced two or more disasters to
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Of the earthquake victims, 189 had experienced two or

more quakes in a single house in which they lived. Of those able to report

dollar losses, flood victims averaged $9,439 as compared to $1,412 for

earthquake victims. One hundred sixty-seven homeowners suffered flood losses

of over $5,000, while only eight earthquake victims had damage exceeding this

amount.

A categorization of the magnitude of the losses suffered by different age

and income groups indicates that respondents 46 years old and over experienced

a higher incidence of flood or earthquake damage than did the younger

homeowners. The picture is reversed when one studies the per capita losses

for those with damage: the most severe losses were suffered by younger'

homeowners and those with the highest income. Still the dollar damage of the

lowest income group is high when viewed in relation to their earnings,

particularly for those residing in coastal areas.

Most people repair some of the damage from a flood or earthquake. Of the

551 flood victims all but 80 restored at least some of the losses from their

most serious disaster.

so. This difference

In contrast, only 125 of 206 earthquake victims did

can be explained by the relatively minimal losses

suffered in earthquakes. Of the flood victims, 60 percent thought their home

was in better shape or in the same condition after they made repairs. Only 47

percent of the earthquake victims felt this way.

Sources of Disaster Relief

One of the arguments raised against a system of liberal disaster relief

is that expectation of aid keeps people from buying flood or earthquake

insurance. The field survey revealed that a majority of both insured and

uninsured homeowners expected to receive no aid at all from the federal

government. Even for homeowners who anticipated large losses, the majority

expected no federal relief. This suggests that prior to a disaster, most

individuals do not think about the problem, and hence, federal aid has not

been a motivating force in the decision process related to insurance.

In fact, even though most homeowners are aware that the SBA provides

relief to disaster victims, they know little about the terms of the loans and

do not anticipate turning to the government for such help in a future

disaster. Furthermore, of those who had insurance during a past disaster,

only 25 percent with severe damage not fully covered by insurance actually
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turned to the SBA for additional loan help. As a result, these homeowners

only recovered, on the average, half their losses. Similar behavior was

reported by the uninsured disaster victim group. In fact, the vast majority

felt that government should pay for little or none of the losses suffered from

a future disaster.

Where did those who actually suffered losses get the money for recovery?

Victims with flood insurance covered most of their losses through claims

payments unless their damage was in the highest category. In all damage

classes, a smaller percentage of insured than uninsured homeowners obtained

government loans. Personal savings were used by most, but the proportion of

damage covered by such funds dropped as the amount of damage increased. Bank

loans were used infrequently.

Knowledge Q( Hazard Mitigation Measures

We also were interested in whether homeowners had undertaken personal

protective actions to improve their property's ability to withstand a future

flood or earthquake. Only 27 percent of the flood area homeowners and 12

percent of the earthquake area residents reported doing so, although most

agreed such actions made sense. Those with disaster experience or those who

had insurance were most likely to have taken such steps. The main reasons for

~ doing so were cost and procrastination.

Land-use regulations and building codes are frequently used as hazard

protection or mitigation methods. Yet, only twenty-five percent of the flood

area residents knew of such regulations in their areas. In the earthquake

areas, fewer knew about land-use regulations but over a third knew of building

codes. However, 56 percent of the flood area residents and 52 percent of the

earthquake area respondents favored land-use regulations. A smaller, but

still substantial percentage favored improved building codes.

Flood warning systems were found to have some value in preventing losses.

Of the 141 respondents who had suffered flood losses and had heard warnings,

105 took some protective action with some resultant reduction in damage.

However, it must be noted that these 141 represent less than one-third of the

homeowners with flood experience.
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Development of Hazard Prone Areas

The development of hazard prone areas, of course, has a significant

impact on potential loss and the need for insurance coverage. Data from the

survey indicate that continuing development of flood areas along the rivers

and coasts reflects little concern for the hazards involved. In fact,

residential dwellings along the coasts have appreciated more rapidly in recent

years than similar property in less hazardous areas.

Furthermore, coastal residents in the most exposed locations indicated a

greater willingness to rebuild their homes after a disaster than those along

the rivers. This attitude exists even though damage to homes and loss of

contents is higher along the coast than along the rivers or in earthquake

areas. In coastal areas, damage to household contents was roughly equal to

house damage, whereas along the rivers loss of contents was considerably lower

than structural loss. Reported earthquake losses in both categories were much

smaller.

Factors Influencing Insurance Purchase Decision

What factors influence the decision to purchase insurance? The field

survey and laboratory experiments tended to reinforce each other in suggesting

that the expected utility theory is an inadequate model of choice for

rationalizing behavior. When the insurance premiums were kept constant while

simulated losses and hazards and associated probabilities varied, the

participants in the controlled experiments were more likely to insure

themselves primarily against events having a high probability of occurrence

even though the loss expectation was low. Conversely, they did not insure

against the high-loss, low-probability event. Hence, we can only concludf

that unless the probability of an event is considered above some threshold

level, individuals will not concern themselves with potential losses and hence

will not even consider insurance.

The field survey data revealed that the most important variables

distinguishing insured from uninsured were whether the hazard was considered

to be serious and whether one knew someone who had already purchased coverage.

Taken together, these two factors playa major role in the purchase decision.

Thus the data indicate that there is a 55 percent difference in the

probability of having insurance between those who consider the hazard as a

serious problem and who know someone with insurance and those who view the
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hazard as an unimportant problem and do not know anyone with a policy. Past

experience was the most important factor which alerted homeowners to the

severity of the hazard, particularly in flood-prone areas where many residents

have suffered large losses.

On the other hand, socio-economic variables had a relatively unimportant

effect on the insurance purchase decision or on how people viewed the

seriousness of the hazard. While income and education were statistically

significant in discriminating between policyholders and nonpolicyholders, they

had little impact on the probability that a person would have coverage.

Higher income homeowners were more likely to have insurance, but the

difference between them and the lower income group was small. The same was

true for educational levels. Older people were more likely to buy insurance,

but the longer one lived in a neighborhood the smaller the chance that the

person would actually have coverage. A related finding is that the longer one

lived in coastal or earthquake-prone regions, the less likely one was to view

the hazard as serious, whereas the reverse was true for homeowners in riverine

communities.

PUBLIC POLICY IMPLICATIONS

The key finding of the study is that most people refuse to worry about

future losses from disasters which they perceive as having a small chance of

occurrence. This denial of a potential major disaster is the principal reason

they do not use insurance as a means of protecting themselves against the risk

involved. If insurance is brought to their attention, people may view it as a

poor investment, one not likely to return anything on their cash outlay.

~ Qf~ Experience

On the other hand, when people do see the flood or earthquake hazard as a

serious problem, the relatively small premium appears to be a sound investment

and they are likely to consider purchasing coverage. A good example of how

experience has influenced the demand for flood insurance can be found by

comparing the number of policies in force, and the number and amount of claims

paid out in those states affected by both Tropical Storm Agnes in 1972 and

Hurricane Eloise in 1975.
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Although Eloise caused approximately sixty percent less damage to homes

and their contents than Agnes, the amount of flood insurance claims was ~

times greater in 1975 than jn 1972; the number of policies in force in the

states affected by both disasters rose from 61,228 to 258,744 during this same

three year period. The extent to which the Agnes experience actually

influenced the purchase of insurance, however, cannot be determined from a

reading of these statistics, for it must be assumed that many of the

purchasers were required to buy flood insurance to qualify for federal

assistance given them in the aftermath of Agnes.

The data also do not indicate whether subsidized flood insurance

represented a potential savings to the taxpayer. Had these victims from

Eloise been uninsured, they might have received other federal aid such as SBA

loans. To determine the financial difference between insurance and federal

aid would take an exhaustive analysis of the benefits they might have received

from the disaster relief programs which existed in 1975.

Importance Q( Disseminating Information

Another factor inhibiting the voluntary purchase of flood and earthquake

insurance is the slow dissemination of information about the availability and

terms of such coverage. In one area of New York State, for example, local

leaders downplayed the processes through which the individual communities

could join the National Flood Insurance Program because of the political

sensitivity of the land-use regulations involved. As a result, most residents

of those communities were not aware of the fact that they could purchase flood

insurance.

Because residents in flood- and earthquake-prone areas have limited

knowledge about insurance, "knowing someone with coverage" is tremendously

important in differentiating policyholders from nonpolicyholders. However,

relying solely on the dissemination of such information is not likely to have

a significant impact on the demand for coverage. Unless the residents

perceive the hazard to be a serious problem, often through past experience

with a disaster, they are not likely to pay much attention to information on

insurance availability, even if it is disseminated through interpersonal

exchanges. In other words, the consumer himself is a prime cause of market

failure insofar as flood and earthquake insurance are concerned. Policy

makers must therefore find ways to emphasize the potential risk and thus
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create a demand for protective mechanisms such as insurance.

Unless flood and earthquake insurance coverage are to be mandated by law

for all who live in areas of potential major damage, or such coverage is

included in the comprehensive homeowners coverage normally required by

financial institutions as a condition for a new mortgage, the policymaker must

find ways to translate his community-wide concerns to the individual

homeowner. The community leaders' view of aggregate risks involving many

homes and locations over a period of time must be translated into the kind of

concern that registers with the individual homeowner who is likely to ask

"What's in it for me?"

How can the current "market failure" be alleviated? How can an educated

concern be created? Our study suggests the following possibilities:

Generating Concern~~ Hazard

Much more attention must be paid to disseminating information about

potential problems through news media, vivid films, and talks to community

groups such as homeowners' associations. What the resident sees as a

low-probability event must be translated into a potential loss that is

probable enough to warrant buying protection. Instead of talking about a

flood which has a 1 in 100 chance of occurring next year, the talk should be

about the potential of flooding over the next 10 or 25 years. This will take

repeated effort, and courage, for this kind of campaign may mean opposing real

estate and political interests desiring to develop potentially hazardous

areas. It will take federal, state, and local government teamwork.

~ Qf Insurance Agent

Insurance agents can play a more important role than they now do. The
I '

study shows them to be a relatively unimportant source of information. One

reason is that commissions are low because premiums are low; this dampens the

agents' enthusiasm for selling flood and earthquake insurance~ But agents,

more than any other group, have the expertise for providing information as to

the details of coverage and the extent of potential loss. They can also

educate homeowners that the best return on their policies is not to have any

return at all. Unless residents adopt this viewpoint, they are most likely to

buy insurance only after suffering flood or earthquake losses and then may

cancel their coverage after a few years because they have not experienced
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additional flood or earthquake damage.

Problems in Marketing Coverage

Marketing the insurance, however, will still produce only limited results

unless some way is found to provide information to all who need it, especially

low-income groups who are unlikely to respond to media campaigns. This

segment of the population is most in need of coverage because it lives in

riverine flood plains or in poorly constructed buildings in earthquake areas.

Coupled with this kind of outreach, efforts must be made to assure that

low-income homeowners can afford to buy and maintain coverage. Some

low-income disaster victims have been provided with flood insurance for the

next year under Section 408 of the Federal Disaster Relief Act Amendments of

1974. As yet there is no information available as to whether or not such

families have maintained their policies when they come up for renewal.

Another factor inhibiting voluntary insurance purchase is population

mobility. New residents locating in high-risk areas tend to minimize the

hazard and are not likely to be told about it by real estate agents; even if

they are aware of the possible consequences from a disaster, they may not know

that they are eligible to purchase flood or earthquake insurance. Public
I

officials could ease this problem by informing all residents, new and old, of

the hazards facing them.

~ Qf Financial Institutions

However, if such voluntary means of promoting flood and earthquake

insurance purchase are seen by policymakers as too costly and time-consuming,

financial institutions who lend money for mortgages may be the ones to fill

the gap created by the failure of the market. To protect their own

investments, they could require flood and earthquake coverage as a condition

for financing the purchase of residential property. In fact, the Federal

Disaster Protection Act of 1973 makes flood insurance a requirement on

practically all new mortgages in flood hazard areas.

Earthquake coverage, on the other hand, is purely voluntary and is

normally written as an endorsement on the standard comprehensive homeowner's

policy. Should banks require such coverage on new mortgages, it may be

necessary to institute some form of federal reinsurance against catastrophic

losses. Today the insurance industry fears there is not enough private
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reinsurance capacity to absorb the probable maximum loss which would result

from a damaging quake in a heavily populated area.

The field survey indicates that more than three-quarters of the

respondents questioned in flood-prone areas and over half of those in the

earthquake-prone areas feel it would be fair for lending institutions to

require such coverage as a condition for a loan. Another earlier study showed

sixty percent of those questioned would favor laws requiring such purchases.

Such requirements, either by law or lending institution practice, would

assure coverage on newly-acquired properties. This still leaves open the

problem of coverage for existing homes which do not come on the market. Here

is where the need for agent-media-community official salesmanship will

continue to be of paramount importance, especially in older communities where

there is little new development and a reasonably stable population.

~ Qf Disaster Relief

One reason for suggesting new approaches for promoting the sale of flood

and earthquake insurance is that individuals today are not adequately prepared

to cope financially with the consequences of natural disasters. The data from

the field survey clearly revealed that the majority of uninsured homeowners do

not anticipate turning to the federal government for aid should they suffer

losses in the future from a severe flood or earthquake. In fact, it is likely

that they have not even thought about the consequences of a disaster prior to

its occurrence.

Even if flood and earthquake insurance were requjred tomorrow as a

condition for a new mortgage, there will still be victims from future

disasters who will be hurt financially. Some of them will be long-term

residents who were not required to have insurance and had not voluntarily

purchased coverage. Some families who are renting property will not have

insurance against contents damage from floods or earthquakes. It is likely

that a large proportion of this uninsured group will be in the low-income

bracket either because they could not afford coverage or because they did not

have sufficient information on the availability and terms of a policy. The

field survey data also suggest that many of the insured victims will only have

sufficient coverage to restore a portion of their losses.
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A disaster relief program may be desirable for assisting these groups in

their recovery efforts. In the past many of the victims have not taken full

advantage of existing loan programs and other sources of aid, sO their

property was in worse shape after repairs had been made than it was before the

disaster. If governmental aid is deemed desirable, then a concerted effort

should be made to disseminate information to the affected 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-income residents, the group least likely to be

aware of such programs and most in need of relief.

Coordinating Qi Insurance Hi1h Other Adjustments

Insurance also offers policymakers the opportunity to coordinate several

hazard adjustment measures by providing appropriate economic incentives. For

example, both the federal government and the insurance industry could actively

promote preventive measures such as flood-proofing or earthquake resistant

construction. They could providing information on such measures and reduce

insurance premiums for those who adopt them. The federal government, which

bears the financial brunt of flood losses through insurance subsidies and

reinsurance and other relief programs could even offer low interest home

improvement loans to encourage such adjustments. The validity of coupling

insurance with hazard mitigation measures is reinforced by study findings

which show policyholders tend to favor individual and community hazard

mitigations efforts but are prone to defer adopting measures themselves

because of the costs involved.

NEED FOR ADDITIONAL RESEARCH

This study provides new, basic information for the consideration of

policy-makers concerned with the role of insurance in protecting homeowners

against flood and earthquake losses. But it also points up the need for more

research to enable policymakers to better understand the decision-making

processes involved. By incorporating behavioral models of choice in the pre­

and post-disaster periods into a community flood and earthquake model it

should be possible to evaluate the relative effects of alternative hazard

mitigation and relief programs on homeowners, business and the government. An

NSF-RANN study is currently underway at the University of Pennsylvania to
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further extend the pilot project for the flood hazard described in this study.

More work is also needed to determine:

How business firms and consumers process information on low probability

events, and what social institutions are best suited for coping with the

problem of market failure illustrated by this study. For example, why have

banks not required flood or earthquake insurance on their own?

Why do people locate in hazard prone areas, and what is the extent of

their knowledge about the potential hazard? It would be helpful to know what

led those who moved into an area and subsequently bought flood or earthquake

insurance to do so. Why did they bother to find out about the hazard

potential?

Did exposure to insurance through the field survey change the behavior of

those interviewed? If they have suffered a disaster since the study, how did

the experience change their attitudes and knowledge regarding subjective

damage estimates, alternative hazard mitigation and relief policies, and

insurance?

Why do most low income families not protect themselves against disaster

losses? Is it lack of knowledge of the hazard or the cost? Now that the

federal government will underwrite the first year's premium following a

disaster we can investigate this question. If these low income families renew

ther policies on their own then it is likely that their previous uninsured

status was due to lack of concern for the hazard or limited information on

insurance. If they let their policy lapse then their uninsured status was

most likely due to income constraints.

What are the similarities or differences between protective actions

involving property as compared to life and health? Why do people buy flight

insurance, where the probability of a plane crash is low, and not earthquake

insurance even though the probability may be higher? Such a study might also

add insight into consumer behavior with respect to other types of insurance

and preventive actions especially in health-related areas.

All of these questions promise to increase the policymaker's

understanding of how individuals and institutions operate in an uncertain

world where information is a scarce commodity.



CHAPTER 1

INTRODUCTION

1.1 RESEARCH OBJECTIVES

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? This is the main question 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

arid in providing relief in the aftermath of a disaster.

When looking at low probability events, the viewpoints of the individual

and society often conflict. For example, a homeowner residing near a river

may picture a damaging flood as having a small probability of occurrence or he

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.

There are abundant historical examples of the public's failure to

adequately protect against hazards, which have resulted in severe disasters.

Watt (19711) cites the following illustrations:

The Titanic and other 'unsinkable' ships that nevertheless went
down 1 the cities built on flood plains; Pearl Harbor and other
'milltary' surprises; hospitals and schools destroyed with great
loss of life after repeated warnings of what fire or earthquake
might do. (p. 7)

All of these disasters affected large numbers of people and produced severe

destruction; yet individuals assumed these events were so improbable that

they did not want to think about them. Furthermore society did not deem it

necessary to undertake appropriate preventive measures.
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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 following a disaster.

For example, few residents of California purchased earthquake insurance prior

to the San Fernando quake of February, 1911, and hence many of the victims

turned to the federal government for relief. Congress then responded with low

interest loans and forgiveness grants. Such behavior raises the following

question that has broad implications for public policy: what factors induce

individuals to protect themselves voluntarily against the consequences of low

probability events such as floods or earthquakes? To help answer this

question, we have collected data through a field survey of homeowners residing

in flood- and earthquake-prone areas and from subjects participating in

controlled laboratory experiments related to insurance purchase decisions.

The data enable us to focus on each of the following research objectives of

the study:

1. How well do various models explain'choice under uncertainty in
the pre-disaster period?

2. What role can insurance play in enabling individuals to process
information and undertake appropriate protective measures for
hazard mitigation?

3. What information and attitudes do homeowners have regarding
hazard mitigation and disaster relief measures such as land-use
regulations,building codes and low interest loans?

4. What are the physical characteristics of flood- and
earthquake-prone areas and the economic and sociological
profiles of homeowners residing there?

Although answers to these research questions are provided in this study,

they alone do not imply a specific set of policy recommendations. In order to

take this step, one must decide how responsibility for disaster mitigation and

recovery must be shared between residents of hazard prone areas and federal,

state and local governments. We hope that the results of this study will

better enable interested parties to make these judgments and then to develop

specific programs for reducing losses from future disasters.
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1.2 THE DECISION TO PROTECT AGAINST FLOOD QR EARTHOUAKE LOSSES

1.2.1 Nature Qf Insurance Programs

Page 1-3

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

1950's, federal financial assistance during this period has grown even more

rapidly.

Evidence on increased federal disaster relief through fiscal year 1976 is

provided by comparative data on the SEA disaster loan program. The growth of

the program is easily seen in Figure 1.1, which contrasts the first twelve

fiscal years of operation (1954-1965) with the next eleven (1966-76). This

growth is particularly significant in the case of home loans, where both the

total number and total dollar values in the 1966-76 period were more than

twenty-five times what they were in the first twelve years of the program.

Part of this increase may have been the result of a rising trend in

damage from natural disasters. But even with this cautionary note, it is

striking that the $1.2 billion approved by the SEA for victims of Tropical

Storm Agnes (June, 1972) represented almost four times the entire amount

allocated by the SEA for all disasters between fiscal years 1954 and 1966.

Interestingly enough over $540 million of the amount approved by the SEA for

victims of Tropical Storm Agnes were in the form of forgiveness grants which

did not have to be repaid. A more detailed discussion of the changing role of

the federal government in disaster relief can be found in Kunreuther (1973).

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



Figure 1.1
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locations after the areas are identified as subject to special flood risks,

foI' this would, in fact, encouI'age fUI'theI' developments in hazard prone areas.

After actuarial rates had been determined foI' a given area, no new flood

insurance coverage (including renewals) should be provided unless the

community adopts permanent land-use and control measures with provisions for

effective enforcement.

The National Flood Insurance Act of 1968 incorporated all these features.

Although the actuarial and subsidized rates are determined by the federal

government, private firms market the policies and deposit premiums into a

common pool operated by the National Flood Insurers Association. A system of

government reinsurance protects 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 development of their flood plains.

There is substantial evidence that most individuals in flood-prone areas

do not voluntarily purchase insurance. Even though coverage was subsidized

approximately ninety percent by the federal government, less than 3,000 out of

21,000 flood-prone communities in the United States entered the program during

its fir'st four year's of oper'ation, and less than 275,000 homeowners

voluntar'ily 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 is that nO federal financial

assistance for' the constr'uction or acquisition of buildings in special flood

hazard areas[1] will be available to any flood-prone community that does not

join the National Flood Insurance program. All homeowners on the flood plain

aI'e now required to purchase this insuI'ance as a COndition for new FHA and VA

'loans if their communities aI'e enrolled in the program. As of September 30,

1976, 14,853 communities have joined the program and as of July 31, 1976, over

739,000 residential policies weI'e in force. Thus, by invoking sanctions on

communities and residents in flood-prone areas, the program has grown markedly
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since 1973.

Earthquake Insurance
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Earthquake coverage has been privately marketed by American insurance

companies since 1916. Premiums for wood-frame homes in California, 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 on the unwilling market for 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 customers. 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

Companies ran similar campaigns to market earthquake insurance. Their efforts

also bore little fruit.

Chanter ~ provides a historical perspective on the development of flood

and earthquake insurance. It also discusses the National Flood 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.

1.2.2 Alternatiye Models Of Choice

An important goal of this study is to determine the critical factors

influencing the voluntary purchase of insurance by homeowners against the

consequences of low probability events such as floods or earthquakes.

Chanter 3 offers a theoretical perspective on the subject by discussing

two competing models of choice regarding consumer behavior under uncertainty.

Economists have relied on the "expected utility model" as a basis for

recommending alternative courses of action. ACDording to this theory, a

homeowner determines whether or not flood insurance is an attractive option by
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comparing the insurance premium, with the estimated damage to his property

from future floods of different magnitudes, and the probability that each of

these disasters would occur. In other words, the individual is assumed to

behave as if he engages 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 approach".

According to this descriptive 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 DQi 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 tqe concepts of the bounded rationality approach. If it correctly

describes the insurance decision process, then past disaster experience, media

publicity and personal influence will be extremely significant variables.

These factors are not 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 actitivies. According 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 llQi be

forthcoming after the next flood or earthquake. The expected utility model

also has implications for the adoption of other hazard mitigation measures.

For example, if insurance 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 earthquakes 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 will

have to 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 out new information, friends and neighbors--as
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well as insurance agents--can play an important role in providing data on the

availability of coverage and the terms of insurance. However, if the

individual views the event as having an extremely low probability then 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 voluntarily even though the rates are subsidized.

1.2.3 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 controlled laboratory

experiments were utilized to contrast these alternative 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 specify causal relationships between variables by

specifically controlling their levels.

1.2.4 Field Survey

The sampling plan for the field survey involved face-to-face interviews

with 2,055 homeowners in 13 states residing in 43 areas subject to coastal and

riverine flooding, and 1006 homeowners living in 18 earthquake-prone areas of

California. Half of the respondents had purchased flood or earthquake

insurance and 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 appear in Chapter !.

The field survey was designed to provide answers to each of the research

objectives described above. The questionnaire elicited subjective estimates

by homeowners of the probability of a severe flood or earthquake 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, deductible 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
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also collected in the field survey 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 2 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 ~, more powerful methods of data analysis are used to study the impact

of several variables simultaneously on the insurance purchase decision. These

techniques also enable us to estimate the relative importanc~ 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 one to determine whether insured individuals are better informed

than uninsured persons about the event against which they are protecting

themselves. It also allows one to specify what effect, if any, alternative

disaster programs have had on the insurance purchase decision. For example,

the federal government has in the past provided low interest loans and

forgiveness grants to victims of severe natural disasters. We want to know

how aware individuals are of these disaster relief programs and whether they

expect to rely on liberal federal aid as an alternative to purchasing

insurance. A discussion of findings on hazard mitigation and relief programs

appears in Chapter ~.

Finally, the field survey data provide a profile of the socio-economic

attributes of homeowners living in flood- and earthquake-prone communities as

well as a comparison between coastal, riverine, and earthquake areas. Chapter

~ presents a picture of the characteristics of residents in each community

surveyed and shows how these data are related to U.S. Census figures. In

addition, data from SBA loan files on three selected disasters enable one to

examine the socio-economic characteristics of those who utilize the program

for recovery.
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1.2.5 Cohtrolled Laboratory Experiments
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The field survey provides information on the magnitude of the

relationships between variables (e.g. previous flood experience and purchase

of flood insurance), but does not enable one to specify whether causal

relationships exist among variables. 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 or not

the flood experience actually triggered the purchase of insurance.

The laboratory experiments enabled us to determine causal relationships

by varying specific factors while holding others constant. For example, in

one experiment the probability of a disaster and the magnitude of the

potential loss were varied so that the expected loss, (i.e. 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 having 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 earthquake to be extremely low, not

necessarily because they really perceive the chance to be so small, but rather

as an ~ ~ facto justification for their current uninsured status. The

probability of a disaster is a controlled input to the insurance decision in

the laboratory setting to eliminate this bias. Chapter l discusses the

results of the experiments and synthesizes these findings with the analysis of

field survey data.

1.2.6 Community Flood Allii E.arthquake Models

To evaluate the relative performance of alternative hazard mitigation and

disaster relief programs we have designed simulation models of community flood

and earthquake experiences. Through an interactive computer program,

interested parties are able to integrate the findings from the field survey

and controlled experiments with data on flooding and earthquake phenomena.

The models serve as a first step in enabling us to estimate the relative costs

(to individuals in a community, ~overnmental agencies, and the insurance
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industry) of various public policy alternatives. The function of integration

and cost analysis are subsidiary, but necessary goals to policy evaluation.

One ultimate use of the disaster models would be to provide guidance for

choosing among alternative hazard mitigation and disaster relief policies. In

Chapter 1Q we will report on a pilot study which has been completed using the

community flood model.

The study has thus been designed so that the data collection and policy

analysis phases are inextricably interwoven. The field survey and controlled

laboratory experiments enable us to discriminate between alternative models of

choice in the pre-disaster period and to describe property and socio-economic

characteristics of homeowner's residing in flood- and earthquake-prone areas.

Responses to the field survey questionnaire provide data on homeowners

knowledge and attitudes toward hazard mitigation and disaster relief programs.

The community flood and earthquake models analyze the relative merits of

alternative disaster programs based on these models. Chapter 11 summarizes

our findings and discusses their implications for public policy.

1.2.7 ~ For A Multi-Disciplinary Approach

In our research effort we recognized a need to integrate results from

several disciplines:

(a) From Economics we have a well-developed normative theory of
decision making based on the concepts of expected utility theory.

(b) From Geography, there is a large empirical literature on
man's perception and adjustments to environmental hazards.

(c) From Psychology,there are controlled ex~erimental findings
which indicate the limitations of man in processlng information and
the resulting biases in his decision.

(d) From Sociology, there is a literature on the process of
diffusion of innovations and the role of personal influence in the
communication process.

1.3 OTHER STUDIES ON ~ PROBABILITY EVENTS

Relatively few studies have been undertaken to understand the decision

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



INTRODUCTION

known about a person's behavior with respect to these events.

1.3.1 ~ Decision .IQ~ Seat Belts
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There is a substantial body of evidence compiled by such groups as the

National Safety Council and the Institute for Highway Safety indicating that

seat belts reduce deaths and prevent serious injuries in car accidents, but

that people do not wear them. For example, in their publication l.91..3. 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 would

make 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.

What factors induce individuals to wear seat belts? A field survey

questionnaire conducted for the Department of Transportation (1974) revealed

that there is a tendency to buckle up on longer trips rather than shorter

ones. This behavior is consistent with the notion that the individual 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 decision on protecting oneself

by focusing on either the time or speed dimension. The survey also found

increased usage of belts on a permanent basis by those asked by others to wear

them. This raises the question as to the importance of personal influence in

the decision-making process.

A principal reason given for not wearing shoulder harnesses or lap belts

was "I never formed the habit". 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 ona regular basis. Our study will shed light on

the factors which appear to be important in the adoption process of such

protective activities.

1.3.2 ~ Decision liY Females IQ 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 untold and

widespread suffering and is responsible for staggering costs in primary,
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secondary, and tertiary health care. The chances of complete 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 check-ups 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, Nov. 4, 1974, p. 107). Four hospitals in

Nashville reported that there was 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 than in the same period the year before.

The comparative analysis also indicated that a large proportion of the cases

were in the early stages, and hence were presumably more curable.

(N.Y. Times, November 28, 1976, Section IV, p. 8).

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 one could protect oneself against potential dire consequences. This

suggests that most people will ignore a low probability event until personal

examples make the consequences and possibility of the hazard salient and make

the protective measure socially acceptable. For our study, these findings

raise interesting policy questions concerning the role of the mass media and

the types of information which are useful in inducing change.

1.3.3 ~ Decision 1Q~ Smoking

When an individual decides to stop smoking he is undertaking a protective

activity regarding his health. Tamerin and Resnik (1971) summarize a

substantial body of statistical data which indicates the major risks of

cigarette smoking to the individual. They note that each year 77 million

working days are lost, 88 million days are spent ill in bed, and 306 million

days are spent in restricted activity as a result of smoking. For those who

smoke two or more packs a day the life expectancy of a man 25 years of age is

reduced 8.3 years. This implies that a minute of life is forfeited for each
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minute of smoking.
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Two years after the Surgeon General's report of 1964 on the health

consequences of smoking, a survey of 3,000 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 still 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 have been
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 due to 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 are often prone to behave as if a small probability means a

zero probability. The smoker's gamble may well be an instance of this

behavior. In all fairness, we note that there may be physical factors which

make it difficult for some individuals to stop smoking, but we are concerned

with those who have not even made the effort.

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 individuals are three times as

likely to give up cigarettes as 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 indicates that knowing

someone with the disease greatly increases the desire to get a medical

check-up. It thus suggests the importance of salient observations on the

consequences of an event before one is willing to undertake protective

measures.

1.3.4 ~ Decision IQ 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
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suburbs, and the trend has accelerated in the last decade. By providing

low-cost non-cancellable 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 and 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 $5,000 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 private

agent or broker.

To date, policy sales have lagged far behind the federal government's

expectations. Sixteen states and the District of Columbia are participating

in the Federal Crime Insurance Program, yet in March, 1976 there were only

28,500 active policies (N.Y. 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. 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 private 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. Because of

this, relatively few central city businesses have 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
i

likely to induce interest in coverage by those who need such protection?
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1.3.5 ~ Decision IQ Purchase Flight Insurance
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In contrast to the lack of interest in federally subsidized crime

insurance, there is a substantial demand 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 objective

statistics on the death rate per passenger trip.

In attempting to explain the behavior of those who bUy flight insurance,

Eisner and Strotz conclude that:

People do not optimize on their insurance ~urchases because of
an incorrect understanding of the probabillties of death from
various causes imperfect knowledge about the prices of various
insurance policies z im~erfections on the supply side of the
insurance market or lnertla in adjusting their long-term insurance
programs. (p. 368)

Their study raises the possibility that individuals may have an inflated idea

as to the chances of a plane crash due to the extensive publicity such

accidents receive. This pUblicity makes people believe plane crashes are

relatively frequent. A related explanation is that the location of insurance

facilities within the airport itself may lead the individual to focus

primarily on the potential losses from a crash. The low premium then makes

such insurance very attractive. We shall explore the relative importance of

these factors in our analysis of individual behavior toward natural hazards.

1.3.6 Factor~ Aff§cting Consum~r 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 which may produce

severe bodily harm. Given these findings one 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 subsidized coverage

may be partially attributable to inadequate knowledge of the availability of

such policies by potential buyers. In fact, a principal factor triggering the
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demand for breast cancer examinations was the mass media publicity relating to

protective measures.

Evidence from studies on cigarette usage suggests that unless an

individual knows someone who has suffered the conseauences 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 there is a high cost

of habit formation which 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 insurance suggests

that individuals may either have an inflated estimate of the probability of a

crash and/or may focus primarily on the loss dimension when deciding to buy

coverage at the airport.

More generally, the findings from these earlier studies raise a

fundamental point regarding individual decision processes and societal goals.

On an objective level there is sufficient statistical evidence to indicate

that use of seat belts, health examinations, and giving up smoking

significantly reduce the number of lives lost and prevent serious harm to the

body. For insurance protection, the data suggest that subsidized flood and

crime coverage are good buys while flight insurance is unattractive when

c~mpared to life insurance. What steps, if any, should society take in

regards to protecting people against themselves? This question of individual

versus societal responsibility should be debated in the public arena before

making policy recommendations.

1.4 SUMMARY OF CHAPTER

In this introductory chapter we indicated that the principal motivation

of this book is to understand better the decisi~ processes utilized by

individuals in coping with hazards that result in some loss to them, but which

they perceive as having a small chance of occurrence. The specific hazards we

have 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 earthauake

insurance shed considerable light on the factors influencing the consumer

decision processes and suggest alternative ways of encouraging the adoption of

protective measures. However in order to design a specific set of policy
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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 as to 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.
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FOOTNOTES

[1] A s~ecial flood hazard area is that part of the flood
plaln subject to inundation by a flood that has a one
percent chance of occurrence in any given year.
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CHAPTER 2 - I
THE CONTEXT: THE NATURE OF THE HAZARDS AND INSURANCE COVERAGE

2.1 NATURE OF FLOODS AND EARTHQUAKES

2.1.1 Floods

The flood hazard can be separated into two classes: riverine or inlffild

flooding and coastal or hurr'icane 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 is induced by surges of

wind-driven water during tropical storms.

The damage potential from riverine flooding can be heightened by both

natur'al changes and man-made causes. For example, brush and forest fires

destr'oy ground cover that normally reduce the rate of runoff from watersheds.

Unwise land development creates similar effects. In addition, hydrologic

str'uctures intended to control the effects of flooding can sometimes bring on

disaster's 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.

In coastal areas, hurricanes bring surges of watet' caused by abnormally

high waves combined with a rising of the water surface due to reduced

atmospheric pressure. These storm surges are the predominant threat to life,

and the waves are capable of destroying structures and causing serious erosion

to beaches, highways, and other works. Less spectacular, but nevertheless

costly storms of longer duration than hurricanes with high, sustained on-shore

winds must also be recognized as having the potential to create serious

flooding to coastal areas.

The threat of floods exist 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. .
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According to data collected by the Federal Insurance Administration,
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out of

10 Americans reside in locations where flooding is likely to occur. Figure

2.1 depicts the percentage of the population of each state residing in a

flood-prone area.

2.1.2 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 two thousand 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 Dublic

utilities. Fire caused by the breaking of gas lines and made uncontrollable

by the disruption of water lines was a major cause of damage in the 1906 San

Fransico earthquake. Over 80 percent of the losses were caused by it. The

failure of dams due to intense ground motion may cause severe floodin~ 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 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. Other natural hazards caused by earthquakes are

often more destructive than the quake itself. There have been cases of entire

villages being swept away by landslides or tidal waves.

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.
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Other areas of the country also face the threat of earthquakes as shown

on the seismic risk map in Figure 2.2. It is worth noting that such Eastern

cities as Boston, Mass., Charleston, S.C., and Memphis, Tenn. are classified

in Zone 3, the same zone that encompasses the Western coast of California.

Though considerable work is currently underway on earthquake prediction,

it is not yet possible to warn residents of such an impending disaster.

Hence, an individual cannot take steps to mitigate losses just before the

quake ashe can for most floods.

2.2 HISTORICAL PERSPECTIVE ON FLOOD AND EARTHQUAKE INSURANCE

2.2.1 Introduction

Insurance can serve two important purposes in mitigating the conseouences

of natural hazards. If rates reflect the risk of living in a particular area,

then insurance can exercise guidance as to the extent to which hazard prone

areas are developed. Secondly, following a disaster, such coverage provides a

means of recovery to damaged homes and businesses. Without insurance, victims

may be forced to rely on federal disaster relief, conventional bank loans, or

in the case of businesses they may declare bankruptcy.

Flood and earthquake insurance are DQi part of the fire and extended

coverage policy which 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 insur~nce 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[1]. The problem of severe losses is due to 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 into risk-prone areas[2]. As a

safeguard against catastrophic losses induced by this phenomenon, insurance

firms can either build up large reserves or enter into reinsurance agreements

to transfer part of the risk to other firms. Both of these actions are costly

to them.
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2.2.2 History Of Flood Insurance

Pall;e 2-4

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. The move was inspired by the extensive losses from the overflowing of

these two rivers in 1895 and 1896. Since the insurance 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 was

in the mid-1920's. At this time insurance magazines praised thirty fire

insurance companies for having placed 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, as well as

coastal regions. Following severe flooding in 1927 and 1928 one of the

insurance magazines wrote:

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

After the failure in the 1920's, few private insurance firms offered

flood insurance on residential property. The rationale for this was summed up

in the May 1952 Report QU 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 have to be charged to pay annual
losses, companies generally could not prudently engage in this field
of underwriting. ' ,
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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 set of severe floods

and hurricanes in the 1950's and 1960's. Following the disastrous 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 affected the Atlantic and 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.

commented after the program's demise that:

One journalist

The Federal Flood Insurance Administration passed out of
existence with the record of having been the shortest-lived
government agency in the 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 Insurance Association, 1976, p. 3)

Hurricane Betsy in September 1965 finally provided the impetus for

successful legislation leading to the current program. Section 5 of the

Southeast Hurricane Disaster Relief Act of 1965 (PL 89-339) authorized a

feasibility study on flood insurance which was to be undertaken by the

Department of Housing and Urban Development. The results of this study were

instrumental in initiating Congressional action which eventually culminated in

the National Flood Insurance Act of 1968[3].

2.2.3 History Of Earthquake 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, ten years after the San Francisco

earthquake, such coverage was considered a novelty. Little was purchased

despite a rate for dwellings of 4 cents per 100 dollars coverage (with a 5

percent deductible). The low demand was largely due to a misconception of
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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 businesses, like this respondent, felt they

had no reason to even consider earthquake insurance since 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 significant

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, predictions were made of impending earthquakes in the near future in

Southern California. The combination of these two factors led to a

significant increase in sales immediately following the quake, as shown in

Figure 2.3, which details California earthquake premiums paid by year from

1916 through 1975. Following the San Fernando earthquake in February, 1971,

coverage has risen markedly though most of this increase has been due to new

coverage by business establishments rather than by homeowners. In fact, in

1975 fewer than 5 percent of all homeowners in California were covered by

earthquake insurance.

In the aftermath of the Santa Barbara earthquake, insurance companies

offering earthquake insurance set up a special department of the Board of Fire

Underwriters of the Pacific (today part of the Insurance Services Office).

This department issued a standard set of regulations regarding coverage which

are still in effect today.



Figure 2.3. California Earthquake Premiums (1916-75)
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THE CONTEXT: THE NATURE OF THE HAZARDS AND INSURANCE COVERAGE

2.3 PRESENT STRUCTURE OF FLOOD AND EARTHQUAKE INSURANCE

2.3.1 The National Flood In§urance Program

Objectives and Operating Characteristics

Page 2-7

The National Flood Insurance Program was enacted in 1968 as a means of

offering federally subsidized flood insurance on a nationwide basis through

the cooperation of the feder'al government and the private insurance industr'Y.

The feder'al government, via 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 participating communities hazard mitigation

requirements. The writing of flood insurance is overseen by the National

Flood Insurers Association (NFIA), an organization which represents a pool of

12~ of America's major property and casualty insurance companies. The private

insurance industry, under the auspices of NFIA, commits a percentage of the

risk capital, bears a por'tion of the expenses and insured losses, and through

licensed insurance agents and brokers sells and processes flood insurance

policies. Hence, government and business work in partnership to operate the

.program. Through an agreement between FIA and NFIA federal flood insurance

was first made available in June, 1969.

The aim of the National Flood Insurance Progr'am 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 feder'ally subsidized flood

insurance to only those hazard prone communities which have given satisfactory

assurance that adequate land-use measures will be implemented and enforced.

Fur'thermore, the subsidized rates are not available on new construction after

flood insurance r'ate maps and elevations are pr'ovided since this would

encourage further developments in flood-prone areas. However, such properties

can be insured at an actuarial rate reflecting average annual damage fr'om a

flood.

When the flood insurance program began in mid~1969 it was entirely

voluntar'y. 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
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residents of the eligible communities were expected to be eager to buy the

highly subsidized insurance. This was not the case. Communities were slow to

participate in the program, and few individuals within the eligible

communities purchased cover'age. 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. (~ernstein, 1973, p. 5)

By the end of 1973, fewer than 3000 out of 21,000 flood-prone communities

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 of the Flood Disaster Protection Act of 1973 (PL 93-234) by

Congress. This legislation, which has remained in force and substantially

intact to the present, increases the incentive for flood-pr'one communities to

par'ticipate in the pr'ogram and for residents of these areas to purchase flood

insurance.

Community Participation and Eligibility

The pr'ocess for community participation today is shown in Figure 2.4. An

identified flood-prone community has the choice of participating in the

pr'ogram or forfeiting the federally subsidized flood insurance and federally

r'elated financing for construction that would be located in flood-prone areas.

Although any home improvement loan less than $5000 for existing dwellings in

non-par'ticipating flood-prone areas is permitted, a loan to finance the

acquisition of an existing home in a non-participating flood-prone ar'ea may

only be made within the first year after the area has been identified as being

a special flood hazard area.

Once a community becomes eligible, homes and businesses located in the

special flood hazard ar'eas (1. e. areas subject to inundation from a flood

which have a one percent chance of occurring in any given year) are required

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, regulated, or supervised lending institutions

(e.g. banks insured by the Federal Deposit Insurance COrporation or the

Federal Savings and Loan Insurance Administration) for new acquisition or
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construction purposes. Homeowners with existing mortgages at the time the

community enters the program have a choice as to whether or not 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

ar'eas 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 progr'am

and the r'egular program. To enter the emergency program a community must

submit a completed application to the FIA and adopt preliminary land-use

contr'ol measur'es pursuant to FIA regulations. The community' 03 application

must include documentation of

land-use; a statement of

the community's legal authority to control

measures already taken to reduce flood hazar'ds;

maps delineating the flood-prone areas; and a history of the flood experience

of the community. The application must also show that the community has

enacted and will enact further land-use regulator'y measures consistent with

the criteria established by FIA for reduction of flood damage.

The minimum flood plain management measures for these hazard prone ar'eas

ar'e incr'emental, depending upon 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. In order to maintain eligibility

in the NFIP under the emergency program, the community's flood plain

management measures must include the following for the special flood hazard

ar'eas:

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
r'epairs 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 &ld practices ~hat

minimize flood damage, and

4. Regulate subdivisions &ld new developments to:
-a. minimize flood damage,
b. locate and construct new utilities to minimize or

eliminate flood damage,
c. provide adequate dra1nage,
d. eliminate or' minimize inf1ltration in new water and sewer

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

by flooding.
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Once a community is eligible under the emergency program .and a Flood

Hazar'd Boundary Map has been issued, the FIA undertakes detailed flood studies

in order to determine the actuarial rates to be charged. Detailed topographic

(elevation) and hydrologic (water distribution) studies ar'e performed, at no

cost to the community, to develop technical infor'mation about the base flood

elevation that has, on the average, a one percent chance of occur'r'ing each

year (100 yr. flood). Using the data gathered in these studies, a flood

insurance report is prepared for the community, and after a period of time in

which the community may contest and appeal the findings of the report, a Flood

Insurance 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 enter's

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 pr'ogram, certai n

ordinances must be adopted. For example, all new or substantially improved

residential structures[4] must have their lowest floor, including basement,

elevated to or above the level of the 100 year flood. New and substantially

improved nonresidential structures must be similarly elevated, or must be

flood proofed 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).

In coastal high hazard areas, in addition to applying elevation and flood

proofing 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,
and

3. provided with space below the lowest floor free of obstruction
or constructed with "breakaway walls".

Terms of s Policy

Flood insurance policies are written for one year terms under both the

regular and emergency programs. Each policy carries a minimum deductible of

two hundred dollars or two percent of the loss, whichever is greater'.

Policies may be written in any eligible area by any licensed property and
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sale of flood insurance

of coverage are available at

as well as the contents,

casualty agent or' broker. The rates and limits of insurance shown in Table

2.1 are dependent upon whether the community is in the emergency or regular

pr'ogr'am.

When a community initially qualifies for the

under the emergency program limited amounts

subsidized rates for virtually every building,

regardless of the risk.

After a rate map has been prepar'ed, and the community enters the regular

program, the available limits are double those available under the emergency

pr'ogram. The second layer of coverage at actuarial (non-subsidized) rates is

available, together with the subsidized first layer of 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 actuar'ial rates reflecting the degree of flood risk.

Actuarial premium rates reflect the risk for new construction built at

r'equired elevations. In some cases these rates are actually lower than 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

insutance to cover at least eighty percent of the structure's value (or the

maximum amount of cover'age available to him, if that amount is less), then a

claim would be paid at full replacement cost. Otherwise, the insurance

payment is based on the actual cash value of the losses.

Str'uctur'e Qf the Program

The structure of the flood program is different from other types of

insur'ance offered by the private industry. Normally an insut>ance agent deals

directly with the firm(s) he represents. As shown in Figure 2.5, the agent

that writes flood insurance must deal with a single NFIA servicing company in

his ar·ea. Ser'vicing companies are 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 that state or region. Servicing companies are reimbursed on a

sliding scale determined by the volume of flood insurance they handle.



TABLE 2.1

FLOOD INSURANCE RATES

Regular Program2

Emergency Program'
I

First Layer Second Layer
Subsidized Total
Rates Actuarial Limits of

Limit (Per $100) Limit Rates Coverage

Single
Family

$70 ,000Residential $35,000 25¢ $35,000 Varies

Other
Residential 100,000 25¢ 100,000 Varies 200,000

Non-
Residential 100,000 40¢ 100,000 Varies 200,000

Contents,
Residential
(per unit) 10,000 35¢ 10,000 Varies 20,000

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

NOTES: 1. Only the first layer of coverage is available under the
Emergency Program.

2. a. Full coverage is available under the Regular Program
for a11 struc tures 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.
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Rates and terms for flood insurance are fixed at the federal level rather

than by the individual insurance firms or state regulated rating bureaus.

Figur'e 2. S also shows that reinsurance is made available to private fir'ms

through the feder'al government. For most other' kinds of proper'ty insurance,

fir'ms enter into such agreements with private reinsurers. The governor' of

each state also appoints 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 insur·ance.

Commission rates to agents are fifteen percent of the flood insurance

premium, 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 incentive to actively market this coverage. This

problem is exacerbated by a lack of interest in flood coverage by many

residents even though they face serious potential problems[S]. The agent who

initiates per'sonal contact may find that his efforts go largely unrewar·ded.

He is thus likely to curtail future efforts in marketing policies.

If a homeowner eligible for flood insurance does not pur'chase coverage

and suffers flood damage, he can still raceive a federal disaster' loan fr'om

the Small Business Administration or Farmers Home Administr·ation. As a

condition for such assistance, however, he will be required to purchase flood

insurance. In some cases, victims who cannot afford flood insurance may be

provided coverage through a state grant. This provision was incor'porated 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 Protection Act of 1973 with its

strong inducement for participation in the program and the formal requirements

by most banks and financial institutions 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 ar'eas

affected by both Tropical Storm Agnes in 1972 and Hurr'icane Eloise in 1975.

Although Eloise caused approximately sixty percent less damage to homes and
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contents than Agnes, the amount of insurance claims resulting from the 1975

hurricane was more than ten times greater than it had been 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)[6].

Of the 21,000 flood-pr'one communities in the United States, 14,059 were

part of the emergency program and another 794 were in the regular progr'am as

of September 30, 1976. As of July 31, 1976, 739,000 residential policies were

in force. The distribution of communities par·ticipating in the program and

the residential policies in force by states is shown in Figure 2.7. The

Northeastern states have the most communities enrolled, though practically all

of these localities are in the emergency program. The Gulf Coast states have

the largest number of communities participating in the regular program and the

most residential policies in force of ~lY region of the country.

2.3.2 Earthquake Insurance In California

Although earthquake insurance is written by private firms throughout the

United States, appr'oximately three-quarters of all policies are pur'chased in

California. Most of the earthquake insurance coverage in force is on

commercial and industrial proper·ties. Residential coverage is r'eadily

available; however', few homeowners have had an interest in such pr·otection.

In 1975 less than 5 percent of homeowners residing in California were covered

by an earthquake insurance policy.

Earthquake insur'ance practices differ slightly between the Pacific Coast

states and the remainder of the United States. In the West, earthquake

insurance usually is written as an endorsement to the standar'd comprehensive

homeowners policy and is subject to a minimum deductible of five, ten, or

fifteen percent, depending upon the tyPe of construction.

The structure of the California earthquake insurance industry is similar

to that of most other types of pr'operty insurance. Figure 2.8 indicates that

earthquake insurance is available from licensed property and casualty

insurance agents. Most insurance firms writing earthquake insurance coverage

in California use the rates developed by the Insurance Services Office (ISO)

although they are not required to do so. Where ISO rates are not used, the

deviation averages ten to fifteen percent in either direction.
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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

cover'age, depending on their location.

Ther'e is a five percent deductible on the actual cash value of the

structure. 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 connected with earthquake damage. (Brinley, 1973, p. 6)

Insured individuals are reimbursed at full replacement cost (minus the

deductible) if at least seventy percent of the value of the structural is

insured against earthquake damage. When the amount of insurance is less than

seventy percent of the value of the structural damage then the company only

pays a portion of the replacement cost, with the actual amount determined by

how much insurance was taken out.

To safeguard against large losses, companies writing earthquake insurance

generally enter into agreements with pr'ivate reinsurers to transfer part of

their' risk. Should all homes in California be required to purchase insur'ance

as a condition for a mortgage, the industr'y fear's that there would not be

sufficient reinsurance coverage to absorb the probable maximum loss from a

damaging quake in a populated ar'ea of the state (U.S. Department of Housing

and Urban Development, 1971, p. 55).

Earthquake insurance, like all lines of property insurance, is regulated

by the insur'ance commissioner of the state in which it is written. The

pr'incipal role of the commissioner is to assess the solvency of the insurers

and reinsurers writing in that state and to ascertain that insurance rates are

not excessive, inadequate, or unfairly discriminatory.



TABLE 2.2

CALIFORNIA EARTHQUAKE INSURANCE RATES, BUILDING RATES PER $100 COVERAGE
(Insurance Services Office)

Class of Mandatory Zone
Type of Construction Risk Deductible 2 3

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

One story all steel. Single or multistory steel frame,
concrete fireproofed, concrete exterior panel walls,
concrete floors and roof--moderate wall 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
masonry exterior panel walls, concrete floors and roof. V 5% .35 .25 .53

Single or multistory concrete frame, unreinforced
masonry exterior panel walls, concrete floors and roof. VI 5% .40 .30 .60

Walls of cast in ~lace or p~ecast 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,
or unreinforcedho11ow concrete block. VII I 15 % 2.50 1.87 3.75

Buildings which can resist earthquake of 1906 type Specia1
with minimum 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 Oamage Assumption Endorsement. All buildings during the course of construction in California 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
rates shown in table for each percent of deductible in excess of the mandatory 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.
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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 participating in the National Flood

Insurance Program. Rates and terms for flood insurance are set by the Federal

Insurance Administration. Reinsurance is available from the federal

government.

Earthquake insurance is similar to most lines of property insurance. It

is marketed by licensed property and casualty agents and is normally written

as an endorsement to a homeowners policy. The coverage has been readily

available in California since 1916, at non-subsidized rates set by private

insurance firms according to state regulations. Reinsurance is available to

companies through private reinsurers.

2.5 SUMMARY

This chapter briefly discussed the nature of the flood and earthquake

hazards and then focused on the availability of insurance against losses from

these two types of disasters.

Both flood and earthquake insurance were initially marketed by private

companies. The historical parallel between the two types of coverage ends

there. From 1928 until 1969, few firms offered flood coverage on fixed

residential property. It was not until the National Flood Insurance Program

(NFIP) was established, in 1969, that coverage was made available on a

nationwide basis. Earthquake insurance, on the other hand, has been marketed

by private companies since the early 1900's.

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 building code regulations with

effective enforcement procedures. New construction can be insured at an

actuarial rate reflecting average annual damage from a flood. A program of

government reinsurance, whereby companies pay a small charge for protection



TABLE 2.3

COMPARISON OF FLOOD AND EARTHQUAKE COVERAGE FOR SINGLE FAMILY RESIDENTIAL PROPERTY

Provided by

Marketed by:

Written as:

Coverage:

Government su~:idized:

Deductible:

Payment of losses:

Written since:

Where written:

Term:

Regulated by:

Ra tes set by:

Reinsurance:

Flood

National Flood Insurers Association
with the cooperation of the federal
government as specified by the
National Flood Insurance Act of
1968

Any licensed property and
casualty agent or broker

Separate flood insurance policy

Damage to insured bUildings or con­
tents resulting from floods, mud­
slides or flood-related erosion

Yes, for existing structures in
participating communities

2% of loss or $200, whichever is
greater. Applied separately for
buildings and contents

Replacement cost if insurance
covers at least 80% of structure's
value or maximum available cover­
age, whichever is less. Otherwise
actual cash value of losses

1969

Only in participating flood prone
communities

One year

Federal Insurance Administration

Federal Insurance Administration

From Federal Government

Earthquake (California)

Private insurance companies

Any licensed property and
casualty agent representing an
insurance firm offering the
coverage

Generally as an Earthqu~ke

Damage Assumption Endorsement
to homeowners policy

Earthquake caused damage to
insured buildings or contents.
No coverage for loss from fire,
explosion, flood or tidal wave
resulting from earthquake

~

5% of actual cash value of
policy .

Replacement cost if insurance
covers at least 70% of struc­
ture's value. Otherwise home­
owner pays portion of loss
through coinsurance clause

1916

Anywhere in the state

Length of term of the policy to
which the endorsement is
attached

State Insurance Commissioner

Private insurance firms accord­
ing to state legislators. Most
insurance firms use Insurance
Services Office rates.

From private reinsurers.

.f...
~
~
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from unusual losses, allays the insurance industry's concern with possible

bankruptcy of firms following a severe disaster.

For the first four years of its operation, the NFIP was entirely

voluntary. Yet relatively few communities chose to join the program, and

demand for coverage by residents in these areas was low. As a result the

Flood Disaster Protection Act of 1973 was passed. Today flood-prone

communities which do not participate in the program forfeit federally-related

financing for projects that would be located in special flood hazard areas.

If an area joins the program, homes and businesses are required to purchase

flood insurance as a prerequisite for receiving any type of financial

assistance for construction or acquisiton of property. As a result of these

new requirements the flood insurance program has grown rapidly since 1973.

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 Office although they are not

required to do so. Rates on wood-frame homes normally range from $0.11 to

$0.23 per $100 coverage depending on the hazard zone in which the structure is

located. There is a five percent deductible on the actual cash value of the

policy. Reinsurance coverage is available from private firms.

One reason that many agents have not actively marketed earthquake

policies in the past is that their companies are concerned with being able to

obtain a sufficient amount of reinsurance to protect themselves. However,

even when attempts were made to encourage homeowners to purchase coverage,

there was little interest in such protection. In 1975, less than five percent

of homeowners residing in California were covered by an earthquake insurance

policy.



[5]

[4]
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FOOTNOTES

[1] When the insurance industry actually promoted earthquake
insurance in California after the San Fernando quake there
was little interest in coverage by homeowners (see Chapter
1, section 1.2.1). .

[2] Akerlof (1970) and Williamson (1975) have suggested that
the problem of adverse selection 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 flood
plain 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 lndividually. Slnce
it is easier for the consumer to assess the risks involved
than the insurance company, the average condition of
property in relation to the hazard would deteriorate as
the premium rises~ As a result it is possible that no
insurance sales will take place at any price.

[3] A more detailed discussion of the history of the federal
involvement ln flood insurance can be found ln a booklet
issued by the National Flood Insurers Association (1976).

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

A 1975 survey of independent agents operating in New York,
New Jersey, and Connecticut 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).

[6] A detailed evaluation of the National Flood Insurance
Program as it relates to flood plain management appears in
Anderson (1974) and Platt (1976).
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CHAPTER 3

THEORETICAL PERSPECTIVES

3.1 INTRODUCTORY REMARKS

Our primary interest in this book is in understanding individual decision

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 normative models

of choice rather than on descriptive models. In particular, 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 assigns probabilities to different states of nature

(e.g. chance of a severe flood), assigns numerical utilities to the possible

results of each course of action (e.g. a severe flood with no insurance

protection), and then chooses the action which will give him the highest

expected utility.

In this chapter we provide a brief overview of expected utility theory

and show how it might be used to evaluate whether or not insurance is an

attractive option. The main purpose in discussing this theory is to indicate

how it can be subjected to empirical testing in later chapters using data from

the field survey and controlled laboratory experiments. We then propose a

sequential model of choice as an alternative way of viewing consumer decision

making with respect to insurance purchases. A set of hypotheses implied by

this model will also be examined in later chapters using data from the field

survey and controlled laboratory experiments.
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3.2 A MODEL QE INSURANCE BASED ON EXPECTED UTILITY MAXIMIZATION

3.2.1 Basic Principles *
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The objective of expected utility theory is to provide a rational means

for making decisions under conditions of uncertainty. The theory is normative

in intent, concerned with 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 correspond to

alternative actions that the decision maker can select, and the columns

correspond to possible states of nature. Expected utility theory is designed

to determine what the opti~al course of action should be.

An illustration of such a payoff matrix is provided in Table 3.1 where a

homeowner is considering one of two options: not purchasing flood insurance

or buying a policy covering the entire market value of his property.

Table 3.1

Example of ~ Payoff Matrix

States of Nature

ALTERNATIVES

A2

Do Not Purchase
insurance

Purchase insurance
covering market
value of house

Severe Flood

no insurance
severe flood

(-2000)

insurance and
severe flood

(-100)

No Flood

no insurance
no flood

(0)

insurance and
no severe flood

(-100)

For simplicity, assume two states of nature: a severe flood or no flood. The

values in the cells of Table 3.1 represent the homeowner's utilities for the

various consequences. If the probability 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' [i.e. E[U(Ai )] as follows:

EU(A 1)=0.1(-2000)+0.9(0)=-200

EU(A2 )=0.1(-100)+0.9 (-100) =-100

* - The material in this section can be skipped without loss of continuity.
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In this situation, the individual will purchase insurance because it has

greater expected utility than not buying a policy. Von Neumann and

Morgenstern (1947) developed a formal justification for the expected utility

criterion. They showed that if an individual's preferences among gambles

satisfied 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 subjective or personal, in place of objective

data[l].

3.2.2 Application To Insurance Decisions *

The above framework can be extended to the more general case where the

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 relevant range. We know

that those individuals with 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 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 individuals

have the opportunity to purchase tickets which 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 certain state of nature, such

as a flood or earthquake causing damage to his property, occurs[2].

We will consider the case where there are only two states of nature:

disaster or no disaster and the person has the same utility curve whether or

not he suffers a disaster[3]. To determine an optimal course of action, a

person must have subjective estimates of the following variables:

p = cost per dollar value of protection (i.e. insurance
premium)

z = probability of the disaster
L = loss resulting from the disaster
t = percent tax write-off on uninsured 10sses[4]

* - The material in this section can be skipped without loss of continuity.
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f = interest rate differential on uninsured losses due
to federally subsidized disaster loans

The individual has pre-disaster 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 insurance protection (1*) is positive

but less than the value of the potential loss (L), then coverage is determined

by

(l-z)p

;(1:~:t:f)

V'[W-L+(l-p)I + (t+f)(L-I)]
= ---------------------------

V I [W-pI]
<3.1>

where V' represents the marginal utility of a particular wealth level[5].

The left-hand side of (3.1) indicates the ratio of the expected cost of

insurance should a disaster not occur (l-z)p to the expected net gain in

assets from insurance should a disaster occur (z(l-p-f-t». We will 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 "non-disaster" state if I dollars of insurance are Durchased.

Let us now consider how the optimal amount of insurance protection (1*)

varies with R. If R=l, then the right-hand side of (3.1) will be equal to 1

if I*=L, so that the homeowner will want full insurance protection. For

values of R below 1 insurance is even more attractive than before, so that a

person would like to purchase more insurance than his maximum loss L, if he

were allowed to do so. Since he isn't, 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 llQ1 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 post-disaster wealth to pre-disaster wealth if the individual does

not purchase any insurance. Whenever R)R* the optimal value of 1*=0.

As one would predict, insurance will be most attractive for low income

homeowners who expect severe damage and do not anticipate receiving financial

disaster assistance from public agencies. Individuals 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 expect a forgiveness grant of G dollars to

restore some of his property damage from a disaster, then his estimate of net
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loss in equation (3.1) will be L-G and insurance will be even less attractive

than without the grant provision.

3.2.3 .An. Illustratiye Example

In order to evaluate how accurately the expected utility model describes

insurance behavior, it is necessary to elicit information from a homeowner on

his estimated chances of a disaster (z), the associated loss to his property

(L), as well as 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 of federal disaster relief (G), and the

interest rate differential due to federally subsidized loans (f). By

constructing a person's utility function 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 his household

Mr. Smith is the most knowledgeable person about matters related to insurance.

He feels that minor flooding of the Green Brook would cause no damage to his

house and contents but that severe flooding of the brook would result in a

loss to him of L=$20,000. The chances of such a severe flood occurring next

year are estimated by him to be 1 out of 100 so that z=.01.

The annual family income is approximately $18,000, so th~t with

appropriate deductions the Smiths have a marginal federal income tax rate (t)

of .25. Mr. Smith just became aware that flood insurance is available in

Plainfield but does not know the premium. However, he estimates the cost per

$1000 coverage to be $3 so that p=.003. If flood insurance actually cost him

this amount, then protection against a $20,000 loss would be $60. If a severe

flood caused damage to his house and he were uninsured, Smith would not expect

any forgiveness grants from the federal government, but would anticipate

receiving a 5 percent low interest disaster loan from the Small Business

Administration to cover his entire loss. With a current market interest rate

of 9 percent such a loan represents a potential write-off of f = .04.
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Based on his current wealth (W), Mr. Smith has been able to specify his

utility function to analyze his optimal decision with respect to purchasing

insurance. In determining this utility function he must arbitrarily assign

numbers to two of the outcomes, with th~ larger number associated with the

preferred outcome[6]. As shown in Figure 3.1 Smith assigns a utility of ° to

his current wealth level (W) which is equivalent to the outcome "no insurance

and no flood". For the case "no insurance and a severe flood" Smith's wealth

level drops to W-20,000 and he assigns a utility of -2000 to this outcome.

These pre-assigned values represent the two extreme cases for this problem,

and form the end points of Smith's utility curve. Using these two values

Smith can determine the utility associated with any outcome to him that

results in wealth between. Wand W-20,000. These utilities comprise the curve

in Figure 3.1.

From the data provided by Mr. 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 (A 1), or purchase $20,000 worth (A 2).

Table 3.2

Payoff Matrix for Mr. Smith

States Qf Nature
Seyzre Flood No Fl)Od

z=.Ol) TTl-z =.99)

Alternatives

Do not purchase
insurance

Purchase $20,000
worth of coverage

-2000

-5

o

-5

The respective utilities for each possible outcome are specified in the

appropriate cells. Note that if Mr. Smith follows action A2 and purchases

full insurance for $60, then the utility to him of this course of action is -5

whether or not a flood occurs. If on the other hand he decides not to buy a

policy, the expected utility of this alternative (A 1) would

[i.e .• 01(-2000) + .99(0)].

be -20

If these were the only two available options, Mr. Smith would prefer to

purchase full coverage rather than no insurance since A2 has a higher utility.

If he can purchase any amount of insurance the optimal amount (1*) is

determined by relating the insurance premium to the chances and consequences
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of a severe flood. This premium/loss ratio has been termed a "contingency

price ratio" in Section 3.2.2 and is given by the left-hand side of equation

(3.1). Using Mr. Smith's estimates, R=.42. As discussed in Section 3.2.2,

whenever R is less than 1 it is optimal to purchase full insurance coverage.

Hence Smith should buy a $20,000 policy[7J.

3.2.4 Incorporating Search Costs IniQ The Model

The above analysis assumes that there are no costs of collecting data on

either the probabilities of flooding, the resulting losses, or the insurance

premiums. In reality there is some time and effort involved in gathering

information which may cause individuals not to purchase insurance even though

the above 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[8J. Search theory, which purports to explain how individuals behave

when they have imperfect or incomplete market information, 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 to obtain if there is a fee associated with collecting

information from each seller. This fee is generally interpreted as the cost

of visiting a store.

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 information 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 decision. Empirical

evidence from a study of consumer attitudes towards insurance 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
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individuals throughout the United States undertaken in 1973 for the Sentry

Insurance Group (Cummins, et. al., 1974), 38 percent of the respondents noted

that the insurance company was the most important factor in the choice of an

automobile and homeowners 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 nQi tried to compare prices

charged by different companies. Among those that compared prices only 45

percent puchased insurance from the company charging the lowest premium.

Even if price were a critical input to the final decision regarding

insurance, 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 eight

percent of the respondents felt it would be difficult to obtain 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.

The above modification of the expected utility model enables one to

explain individual behavior on an ~~ 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 nQi tell us what factors

influence his decisions. Unless one can isolate important variables which

describe this process, policy recommendations for changing behavior may not

produce the intended effect.
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There is a more fundamental objection to the use of expected utility

theory as a descriptive model of choice under uncertainty. The individual is

assumed to behave as if he satisfies the axioms upon which the theory is

based. For example, his preferences between alternative policies

(e.g. purchase no insurance, purchase full insurance coverage) are determined

as if he multiplies 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 which 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 upon 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 experimentation, the opportunities for direct
introspection by, and direct observation of, individual decision
makers are a much needed source of evidence whlch in some degree
offsets the handicap. We cannot really feel confident in acting
upon our economic knowledge until its deductions reconcile directlv
observed patterns of individual behavior with such implications 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 Association,

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 time It comes to interpretation of the
substantive conclusions, the assumptions 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
difficult and seldom very neat assessment and verification of these
assumptions in terms of observed facts. Here mathematics cannot
help and because of this, the interest and enthusiasm of the model
builder suddenly begin to flag. (Leontief, 1971, p. 2)

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 z our difficulty in modelling the
ignorance of the economic agent. (Arrow, 1974, p. 1)
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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 cognitive

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 information 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 then 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 innovation. After the individual

collects data indicating that insurance is available, he is likely to decide

whether or not to purchase coverage by selectively 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 or not 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 could impart. However, there is one group of people where 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 residents in their area who

were not aware of its existence at the time they located there.



Stage 1

Stage 2

Stage 3

Is the hazard NOconsidered to be -
~

a problem?

YES

Is the individual NOaware of .....

---insurance?

YES

Is insurance an NOattractive ---purchase?

YES ,~

Individual Individual Does Not
Purchases Purchase
Insurance Insurance?

Fig. 3.2 Sequential Model of Choice
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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 because

he wants to relieve his anxiety about the consequences of a disaster[9]. Even

then, if the product is relatively new (like flood insurance) or not marketed

on a mass level (like earthquake insurance), the individual may be unaware of

its existence.

Individuals with an awareness of the problem and interest in insurance

then must decide whether or not to buy a policy (Stage 3). A key variable

characterizing this phase of the process is interpersonal communication. Such

interaction is critically important, for it reduces the time and effort in

obtaining 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 sophisticated comparisons of benefits with

costs.

3.~ FOUNDATIONS OF A SEQUENTIAL MODEL QE 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 which should influence his

decisions: probabilities, losses, premiums, deductibles, etc. There is

considerable empirical evidence which is consistent with this information

processing perspective.

3.4.1 ~ Qf 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) . ,
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Thus, Kates hypothesizes that individuals in flood plains 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 as to 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 availability, whereby

one judges the probability of an event by the ease with which such instances

are readily retrieved from memory.

The notion of availability coupled with the concept of denial, may

explain why individuals have been reluctant to protect themselves against

hazards until they personally experience a loss. By refusing to think about,

or denying the consequences of disasters before they occur, and hence

suppressing information, people are likely to assign a low probability to such

events if they utilize the availability heuristic. Once they treat the

chances of the hazard as being small, people can justify not making decisions

about protecting themselves against possible future losses.

The limited ability of individuals to deal with information on natural

hazards and their reliance on past experience has been reinforced through a

series of cross-cultural field surveys summarized in White (1974) and Burton,

Kates and White (1977). In the latter book the three geographers characterize

individual behavior involved in 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, then this factor is again seen to play a key

role in an individual'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 where a firm with a

strong concern for safety was motivated to look for safer overhead cranes with

magnetic controllers only after one of their employees using old equipment was

killed on the job.
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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 one's goals. March and Simon (1958) have made

this point in their analysis of organizati"onal change. They hypothesize that

the individual or organization does not search for new alternatives unless the

present course is perceived to be unsatisfactory. 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[10J. In the first stage of the process, which he

calls problem recognition, there frequently is little reaction by individuals

to a new stimulus. Inertia and old established habit lead the consumer to

classify the new stimuli as familiar. It takes sufficient personal experience

for the consumer to become aware of a particular problem.

3.4.2 Diffusion Of Information

Once the individual is aware of the problem, he is receptive to ways in

which he can alleviate its consequences. However, he may not have adequate

information on protective measures open to him. In the case of flood

insurance, subsidized policies have only been marketed in the United States

since 1969, so that this form of protection is viewed as a new product by

individuals on the flood plain. Even though earthquake insurance has been

readily availabl~ in California since 1916, some homeowners do not know of its

existence or assume 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 also by Jackson (1974) of 302 residents living in four

earthquake-prone cities on the West Coast[11J. Although earthquake insurance

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 question as to how

data is collected nor 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 or not to purchase a policy by comparing the premium

to the potential benefits of coverage. Because the model is static in nature,



THEORETICAL PERSPECTIVES Page 3-14

it ignores the fact that information is a scarce resource and its diffusion

takes time. Studies on the adoption of innovations 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 and the other by Coleman, Katz and

Menzel (1966) on the adoption of a new medical drug by doctors 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, but just prior to adoption the doctor was most likely to consult with 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[13J.

These findings on the importance of personal influence in the adoption

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, as well as the farmers, undoubtedly transmitted detailed visible and

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, dqctors 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 success 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 jUdgment 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 upon which to base a decision. By making such an assumption,
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which may not necessarily be correct, an individual considering the purchase

of a new product can justify not having to collect detailed information[14].

We hypothesize that a similar process characterizes the adoption of

insurance and other protective activities. An individual generally will be

first made aware of the existence of 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/or the need for such protection. If he learns that his friend or neighbor

has purchased coverage his need to process information is further reduced, and

he then may decide to buy a policy.

There are two major differences, however, betweeh 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. Furthermore, it does not

offer any immediate return. In fact, it has value only if a particular state

of nature such as a flood or earthquake occurs[15]. For this 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 is thus required to determine the effect that these differences

between insurance and other products have on the adoption process.

3.4.3 Processing Of Information

The literature on adoption of innovations suggests ways in which

individuals obtain data, but does not address the question as to what

information they collect and how they process it. Should the individual be

presented with figures upon 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 responses 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
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laboratoryexperiment[16J.
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Field studies also suggest that consumers know very little about the

product they have purchased. 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 (196~».

In summary, these earlier studies suggest that a consumer will have

little interest in collecting information on insurance unless he feels the

hazard in question presents a serious problem. The diffusion of information

on the availability of coverage takes time so that the adoption process is

likely to be slow even if people are interested in coverage. In deciding

whether or not to buy, a person is likely to use limited data and follow

simple decision rules rather than behave as if he maximized the expected

utility.

3.5 SUMMARY AND CONCLUSIONS

The first part of this chapter developed a model of insurance buying

behavior based on expected utility theory. We showed that 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 man will be reluctant to

collect information on insurance unless he perceives the hazard to be a

problem. The studies on adoption of innovations further suggest that

information on insurance may not be diffused rapidly so that some people who

are interested in coverage may not 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.
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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) and then be aware of

insurance (Stage 2) before he determines whether or not to buy coverage (Stage

3). Past experience will playa key role in making him aware of the problem

and interpersonal communication will be a primary means of gathering

information on the terms of a policy. If he reaches Stage 3, his final

decision will be based on simpler criteria 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 expected utility

model with a sequential model of choice. Data from the field survey will be

used to specify the relative importance of different factors as they affect

the insurance puchase decision, but the analysis will not necessarily imply a

cause and effect relationship. The controlled 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 subject's demand for

insurance. However these data are collected in an artificial setting and thus

must be synthesized with the field survey results before drawing implications

for public policy.
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FOOTNOTES

[1] A discussion of the axioms of utility theory and their
intuitive meaning ap~ears in Luce and Raiffa (1957). A
more technical discusslon can be found in Kranz, Luce,
Suppes and Tversky (1973).

[2] For illustrations of the application of a state preference
model to investment and insurance decisions see Marshall
(1969), Hirshliefer (1970)~ Brainard and Dolbear (1971),
Kihlstrom and Pauly (19,1) Ehrlich and Becker (1972),
Edelstein (1972), Arrow (1973), Zeckhauser (1973) and
Marshall (1974).

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

[4 ]

[5]

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

A discussion of how this result was obtained appears in
Kunreuther (1976).

[6 ]

[9]

[8]

[10]

For an expository article on how one constructs personal
utility functions, see SwaIm (1966).

If R was 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
determined by the slope of the utility function plotted in
Figure 3.1 at approprlate wealth levels. Such an exercise
is obviously tedious unless the utility function can be
approximated by an equation, so that one can derive an
explicit expression for the marginal utility curve.

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

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

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 interestin~ comparison of the diffusion process for
these two innovatlons, 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) area of fashion, (3) attendance
at movies and (4) formation of opinions on current local
public affairs. Arndt (1967) suggested the importance of
interpersonal communication in his detailed study of
adoptlon of a new coffee product available only to
resldents of an apartment complex. A summary of other
studies can be found in Rogers with Shoemaker (1971) and
Robertson (1971).

[14J It is thus conceivable that the diffusion process may be
accelerated because individuals are under the impression
that others have processed certain types of information
when, in fact, they have not.

[15J Rogers with Shoemaker (1971) suggests that this lack of an
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immediate reward accounts for the low adoption rate
associated with buying insurance, using auto seat belts or
getting innoculations 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, ~ischhoff and Lichtenstein
(1977).
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CHAPTER 1.1

SOME CONSIDERATIONS IN DESIGNING THE FIELD SURVEY

4.1 INTRODUCTION

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 in the book

is to illustrate our concern with developing an accurate instrument for

obtaining data for drawing meaningful policy recommendations.

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 ISR during all phases of the survey, from the design of the sampling plan

to the coding of the interview responses.

4.2 THE SAMPLING PLAN [1]

The sampling plan for the flood and earthquake survey was designed to

sat.isfy the principal objective of our study -- to understand differences

between insured and uninsured homeowners in hazard prone areas. A secondary

interest is to determine the factors that influence the insurance decision for

the different hazards: hurricanes, riverine flooding, and earthquakes. The

critical comparisons are between policyholders and nonpolicyholders •. On the

basis of statistical considerations we decided to interview equal numbers of

both these groups 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). Budgetary considerations

necessitated geographical clustering of interviews. Therefore, the only

counties eligible for sampling were those with at least 25 policyholders. Our
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flood sample was limited to areas where the majority of housing units were not

occupied on a seasonal basis (according to the 1970 Census) so as to increase

the possibility of interviewing individuals in their primary residence[2].

Subject to the above restrictions, 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 insurance 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 one out

of every 150 homeowners 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 criteria, 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 between the decision processes utilized by insured and

uninsured homeowners required comparability between the groups with respect to

socio-economic and property characteristics as well as geographic location.

If we had based our sample plan on the first criterion then we would have

included 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 meaningful estimates for the

uninsured population in communities participating in the regular flood

program.

The final sampling plan evolved from ideas contained in the following

three competing sampling plans:

1. A sample of insured and uninsured homeowners from six
communlties, 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 advanta~e of this plan is that
it would enable us to isolate two varlables thought to be
important to the insurance purchase decision: type of natural
hazard and recency of a disaster. The principal disadvantage of
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this plan is that these communities may not reflect the
characteristics of other flood- and earthquake-prone
communities. Hence, the plan would not enable us to make the
necessar¥ inferences for developing policies on a national or
even reglonal basis. .

2. A national equal probability sample of policyholders and an
equal probabilit¥ sample of nonpolicyholders from the same
communities in WhlCh the policyholders had been chosen. Such' a
plan provides representative national samples of insured and
uninsured individuals. However, within the selected communities
the two groups would differ from each other in important ways.
For example in the flood-~rone areas, the policyholders would
have been likely to llve 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 has the attractive features of minimizing the differences
between policyholders and nonpolicyholders on variables such as
objective risk, value of property, and income. Hence, such a
plan maximized the chance to study other relevant determinants
of the decision-making process such as past experience and
interpersonal communication. The principal disadvantage of this
plan is that it does not reflect the actual distribution of
nonpolicyholders since they are arbitrarily pre-selected to live
next door to insured homeowners. Statistical ~eneralizations to
the population in our sample universe is thus lmpossible.

The sampling plan actually employed for choosing uninsured homeowners

incorporates features of each of the foregoing plans while maintaining

standards of statistical rigor. To illustrate, consider the design of the

flood sample. Hydrographic surveys had been carried out in each of the

communities in the regular program. Based on these studies, maps were drawn

which delineated geographic zones corresponding to objective probabilities of

flood damage. A simple random sampling plan would have resulted in more of

the insured respondents being in the high hazard zones (A or V) and most of

the uninsured individuals being in the low-hazard zones (B and C)[4]. (For

ease of presentation the high and low hazard zones will henceforth be referred

to as A and B respectively). To improve the ability to discriminate

statistically between the two groups we thus utilized a non-proportionate

sampling plan by oversampling uninsured homeowners in Zone A.

procedure was utilized for the earthquake portion of the survey.

A similar

The desired total number of interviews was 3,000; half with insured

homeowners, half uninsured homeowners. Approximately 2,000 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

non-proportionate split, policyholders were still selected at a much higher

rate in the riverine areas than in the coastal communities. All insured and
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uninsured individuals 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.

4.3 SELECTION QE STUDY SITES

4.3.1 Flood Suryey

All counties in the regular program where at least 25 insurance policies

had been sold were eligible for selection in the flood sample. The hurricane

stratum included all counties bordering either the Atlantic 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, there were

109,453 policies 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 it would be selected for inclusion in the

sample.

An average of 50 interviews, 25 with policyholders and 25 with

nonpolicyholders, constituted a "hit". For counties with 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 2 hits and anticipated interviewing 100 persons.

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. This is due to the

large number of flood insurance policies which have been sold in this part of

the country. Table 4.2 provides data on the population of each of the areas

selected as well as 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 June 30, 1976, 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



TABLE 4.1

NUMBER OF INSURED AND UNINSURED HOMEOWNERS IN FIELD SURVEY

Coastal Flood

Riverine Flood

Earthquake

Insured

774

1
1,103

329

461

Uninsured

639

1
952

313

545

Total

1'
41312,055
642

1,006



Fig. 4.1. Communities in the Flood Portion of the Survey
(Numbers refer to conwnunity name in fable 4.2)
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T/l.BLE 4.2

COMMUNITIES IN THE FLOOO PORTION OF THE SURVEY

Population
from Which Da te Conrnunity Date Community; Flood Insurance Number of Interviews
Sample was entered Emergency entered Regular Pol icies Sold Insured Uninsured Total

Community" Drawn Program Program 8/31/73 6/30/76 A B A B

Coas ta1
11 / 3/72 2,410 5,122l. Ft. Lauderdale, Fli>. 93,895 11/20/70 13 21 5 38 77

2. Hollywood, Fla. 102,988 6/ 4/71 11/ 3/72 653 2.072 17 9 4 17 47
3. Dade County, Fla.

(Mi~mi Beach, Miami,
Homestead) 137,896 8/14/70 9/29/72 5,733 16,428 12 3 4 0 19

4. t1nnrn€ County, F1 a.
(I s1amorada) 3,308 6/12/70 6/15/73 2,704 6,'194 15 0 9 0 24

5. Indian Rocks, Fla. 7/17/70 5/ 7/71 ** 44 199
Bel1 eai r, F1 a. 30,762 6/30/70 5/14/71 604 799 78. 0 14 0 92

6. Redington Beach, Fla. 22,224 5/15/70 5/ 7/71 450 645 34 0 3 0 37Maderia Beach, Fla. 6/ 5/70 5/ 7/71 709 1,101
7. St. Petersburg, Fla. 108,765 6/19/70 5/28/71 2,310 7,389 32 6 20 19 77
8. Treasure Island, Fla. 6/30/70 5/ 7/71 1,061 1,514

St. Petersburg Beach, Fla. 45,202 5/22/70 5/14171 1,103 1,786 38 0 15 0 53
9. Ocean Ridge, Fla. 9/18/70 4/ 9/71 105 245

Gulf Stream, Fla. 13,872 7/16/71 1/24/73 78 117 14 1 7 0 22
10. Sarasota County, Fla.

(Englewood, Nokomis) 6,869 7/10/70 7/30/71 1,152 4,839 9 0 11 0 20
11. Venice, Fla. 13,446 8/28/70 7/30/71 197 703 14 11 6 2 33

12. Jefferson Parish, La.
6/25/69 9,808 23,634 57 33 62 49 201

~Avorcu~:, G~ctr.~~ ~96, 576
Harvey, Kenner,
Metairie)

13. New Orleans, La. 174,339 7/10/70 10/20/72 11 ,295 30,028 45 19 48 32 144

14. St. Bernard Parish, La •. 80,448 3/13/70 3,087 8,136 35 21 11 5 72

15. Marion, Mass. 10,398 10/ 8/71 4/ 6/73 83 140 15 0 1 0 16
16. \Vareham, Mass. 2,035 7/10/70 5/28/71 610 827 11 0 19 6 36
17. Hancock County, Miss.

(Pearlington, Bay St. Louis 1,551 6/30/70 7/11/70 1,294 1,669 7 0 68 0 75
18. \Vaveland, Miss. 2,270 6/30/70 9/11/70 441 759 19 0 0 4 23
19. Harrison County, Miss.

(N. Biloxi) 5,942 7/17/70 9/18/70 2,344 4,506 6 1 28 0 35
20. Long Beach, Miss. 6,010 6/19/70 9/11/70 266 534 5 0 1 0 6
2l. Atlantic City, N.J. 4,197 6/30/70 6/18/71 451 1,208 5 0 6 0 11
22. Islip, N.Y. 9,631 10/16/70 11/17/72 641 1,291 3 11 17 39 70
23. Charleston, S.C. 10/30/70 4/ 9/71 383 1,480 8 0 8 1 17

Folly Beach, S.C. 6.1,930 9/11/70 4/ 2/71 220 322
24. Isle of Palms, S.C. 5,374 9/ 4/70 4/ 2171 187 405 10 0 0 11
25. Galveston County, Tex.

(Galveston City, Kemah, 67,442 6/19/70 4/ 9/71 5,368 5,903 65 7 30 18 120
League City, Hitchcock,
San Leon)

26. Matagorda County, Tex. 387 6/19/70 4/30/71"*" 896 1,066 6 0 3 0 9
(Bay Ci ty)

27. .~ransas Pass, Tex. 4,390 6/19/70 6/25/71 145 199 7 12 0 2 21
28. Si nton, Tex. 5,563 6/19/70 3/26/71 594 598 18 21 5 1 45



TABLE 4.2--Continued

Population
from Which Date Community Date Corrmunity Flood Insurance Number of Interviews
Sample was entered Emergency entered Regular Policies Sold Insured Uninsured Total

COllJllunity Drawn Program Program B/31/73 6/30/76 A B A B

Riverine

29. Los Angeles COunty. Cal.
(Los Angeles County
Union. Altadena. Malibu) 9.964 7/10/70 8/27/73 39B 646 1 8 16 2 27

30. La Puente. Cal. 58.719 9/11/70 6/25/71 197 317 0 11 0 15 26
31. Prince's George's County. Md.

(Prince Georges. Queens
Chapel Manor. College Park.
Hyattesvi11el 26.445 8/ 7/70 8/ 4/72 518 563 0 3 12 6 21

32. Pompton lakes. N.J. 79.779 6/ 5/70 9/ 4/70 131 249 21 0 20 0 41
33. Wayne Twp .• N.J. 44.389 7/10/70 2/16/73 216 420 15 3 25. 1 44
34. Clark Twp .• N.J. 39.745 7/10/70 12/23/71 42 150 14 9 0 7 30
35. Cranford Twp.• N.J. 82.404 6/19/70 6/25/71 277 228 44 11 11 10 76
36. Elizabeth. N.J. 59.540 5/22/70 5/ 7/71 344 541 23 1 19 29 72
37. Plainfield. N.J. 45.057 6/19/70 6/25/71 53 478 10 20 13 27 70
38. Minot. N.D. 19.110 3/17/70 1.053 3,090 44 10 28 0 82
39. C1ackama.s County. Ore.

(Milwaukie. Oregon City.
Portland. Eagle Creek) 18.662 4/ 2/71 B/25/72 229 414 0 12 0 4 16

40. Josephine County. Ore.
(Grants Pass) 4.906 12/31/70 9/10/71 129 213 19 1 1 0 21

41. New Braunfels. Tex. 3.326 12/ 4/70 12/ 1/72 241 243 9 5 0 6 20
42. Abilene. Tex. 48.5B7 6/19/70 7/23/71 196 598 13 8 10 a 31
43. Alexandria. Va. 25.214 8/22/69 384 484 5 9 27 24 65

*Communities in parenthesis indicate where interviews took place within the county.

**Suspended from regular program 9/15/72 for failure to adopt land-use measures. reinstated 3/17/73.

***Suspended 1/1/72; reinstated 6/2/72.
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nonpolicyholders.
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It should be kept in mind that the current insurance status of the

homeowner may be different from what was expected when the property was

selected for inclusion in the sample. One reason is that the family may have

bought insurance or cancelled their 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 have been different from that of the previous family.

4.3.2 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 earthquake coverage in two

randomly selected months in the period August, 1972 through July, 1973.

Altogether about 6,000 names were provided by the companies. We then grouped

these names by county and estimated 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 the rate of policy

buying in each one. All uninsured homeowners living in communities where

there were at least five policyholders from the sample of 6,000 names were

included in the universe. We estimate that the communities in our universe

include 96 percent of all policyholders in the 11 county area. The counties

and communities were chosen in a manner analogous to the selection of the

flood sample. Data on the populations of the selected areas in California as

well as the number of interviews are listed in Table 4.3. The locations of

the counties are depicted in Figure 4.2.

The rate of insurance purchase was about twice as high in Northern

California communities (except for San Francisco and Oakland) as in the

remaining areas of the state. For this reason, we oversampled uninsured

homeowners in Northern California just as we oversampled nonpolicyholders in

high-hazard areas of the flood plain.



TABLE 4.3

CALIFORNIA COMMUNITIES IN THE EARTHQUAKE PORTION OF THE SURVEY

Population
from which Number of Interviews
sample was

Conmunity drawn Insured Uninsured Total

l. Walnut Creek 19,892 7 73 80
2. San Raphael 15,778 2 12 14
3. Daly Ci ty 12,714 13 15 28
4. San Bruno 7,048 8 23 31
5. San ~·1ateo 7,934 13 20 33
6. Palo Alto 11,272 11 18 29
7. San Jose 20,754 63 49 112
8. Sunnyvale 15,170 13 24 37
9. Fremont 6,294 4 23 27

10. San Leandro 10,108 6 24 30
11. Oakland 20,010 16 33 49 .
12. San Francisco 6,284 19 23 42
13. Los Angeles 47,772 54 120 174
14. Long Beach 10,226 8 24 32
15. Huntington 9,284 3 13 16
16. San Bernadino 19,218 8 26 34
17. Misc. Los Angeles

County N.A. 126 13 139
18. Misc. San Francisco

Bay Area N.A. 87 12 99

Total 461 545 1,006

N.A. = Non Applicable.
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Fig. 4.2. California Communities in the Earthquake Field Survey
(Numbers refer to community name in table 4.3)
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4.4 CONDUCTING THE SURVEY

4.4.1 Pre-Survey Analysis
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In preparation for the development of the flood and earthquake

questionnaires, six focus group-depth interviews were conducted by the

Institute for Survey Research. Two of the group-depth interviews were in

Norristown, Pennsylvania (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 and 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

decision process regarding insurance 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 mitigation 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 pre-disaster behavior. For example,

most participants suggested that to be interested in purchasin~ flood

insurance one must personally experience flood losses. 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 supports Kates' (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 information 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.
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Perhaps the most important benefit of the group-depth interviews is clues

provided by discussants on the decision process regarding 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 extensive anecdotal accounts filled with

expressions of emotions and graphic descriptions. This type of dialog would

ordinarily not be obtained in structured interview settings. In subsequent

chapters such comments will be 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 related to individual perception of the earthquake problem. These were

valuable supplements to our group depth interviews.

Preliminary versions of the flood and earth~uake questionnaires were

pretested in Atlantic City, New Jersey (coastal flood-prone area), and San

Francisco, California (earthquake-prone area). The final version was

pretested in nearby Norristown, Pennsylvania (riverine area), so that members

of the project staff could conduct the interviews.

4.4.2 Structure Qf~ Questionnaire

The questionnaire utilized in the field survey provides the following

types of quantitative and qualitative information:

a. 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 obtaln to
restore damage from the disaster. To our knowledge this is the
first questionnaire which has attempted to obtain such detailed
quantitative estimates from res~ondents. Interviewers found
that homeowners had little dlfficulty in answering these
questions and generally were able to give dollar estimates
rather than resorting to a card with dollar ranges on it, which
they had an option to use. These data are analyzed in Chapter
5.

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

c. Questions on age, income, religion, occupation, and education
provide a profile of the socio-economic characteristics of
homeowners llving 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, will
be discussed in Chapter 9.

Appendix A.3 provides an outline of the flood questionnaire which shows

how each question relates to either the decision process regarding 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 exceptions, the most notable one being

that questions on earthquake prediction replace those on flood warnings. A

copy of the flood questionnaire is provided in Appendix A.4.

Field Activities For The Surveys

The first major problem encountered in interviewing was that a smaller

percentage of households were found to be eligible than was originally

expected. In other words, many housing units were found to be non-owner

occupied, despite a purposeful 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 non-policy portions of the sample,

an additional list of approximately 1,000 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 interviewed. If two

respondents in the family claimed knowledge then 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 be no way of knowing whether a "Don't Know"

response to insurance-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.
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This negative feedback was exacerbated by a more general problem affecting the

field of survey research. A number 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 and

hence were unwilling to admit an interviewer who might "case" the house.

Telephone calls made by ISR personnel confirmed this fear.

In an effort to reduce the magnitude of the non-response 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 numerous news clippings

which ISR received, as well as the responses of interviewers and respondents

alike, indicated that press coverage was orompt, accurate, and well received

by its target audience.

In addition, two letters were used to increase the perceived legitimacy

of the study. Each of the 1,000 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 the above

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 ISR actually

received numerous phone calls from prior refusals asking to be interviewed.

The extra time and effort spent in the data collection phase have yielded

direct benefits. The total number of interviews completed, and the high

response rates have increased the extent to which the findings may be

generalized. Tables 4.4 and 4.5 summarize the relevant statistics regarding

interviews attemoted and completed as well as response rates for the six

different groups classified in the sample plan. As shown in Table 4.4 the

response rates varied from 76 percent (earthquake nonpolicyholders) to 83

percent (coastal flood nonpolicyholders) with an average of 79.6 percent. The

magnitude of the effort undertaken by ISR is clearly demonstrated in Table 4.5

where we see that 6206 individuals were sampled, of whom 4440 were eligible

respondents (i.e. homeowners). The percent completion among eligibles varied

from 64.1 percent (riverine nonpolicyholders) to 70.8 percent (coastal

nonpolicyholders) with an average of 68.9 percent.



TABLE 4.4

INTERVIEW COOPERATION

Coastal Flood Riverine Flood Earthquake
(Policy) (Non Policy) (Policy) (Non Policy) (Policy) (Non Policy)Total

Completed In-
terviews 579 834 305 337 460 546 3.061

HOflsehold
Refused 80 95 34 33 73 99 414

Interviews
Refused 49 74 44 69 63 71 370

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

~
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Table 4.5-
COMPLETIONS AMONG ELIGIBLE RESPONDENTS

Coastal Flood Riverine Flood Earthquake
(Policy) (Non Policy) (Policy) (Non Policy) (Policy) (Non Policy) Total

----

Total
Sampled 1033 1890 542 766 797 1178 6206

Ineligibles 197 712 91 240 128 398 1766

Eligibles 836 1178 451 526 669 780 4440

Completed
Interviews 579 834 305 337 460 546 3061

% Completion
Among Eligibles 69.3 70.8 67.6 64.1 68.8 70.0 68.9

~-
~

•
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~
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4.5 DETERMINING THE QUALITY OF DATA
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During all phases of the field survey, great care has been taken to

insure high quality data. Interviewers were well trained, the questionnaire

was extensively pretested, and quality control checks were used in the

subsequent processing of data.

inherent in all data collection.

Nevertheless, certain kinds of errors are

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 misunderstandings 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 will discuss the quality of data under the headings of

reliability, bias, and validity. These possible sources of error should be

considered in interpreting our data analyses presented in the following

chapters.

Reliability

Reliability refers to the amount of non-error variation in the answers to

a particular question by respondents. Low reliability of a particular

yuestion implies that respondents are not very consistent in their response so

that answers are dominated by random variation. For example, a homeowner 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

might 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,

then this variable should not be given as much importance in a model of the

insurance purchase decision as it would have 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 a·sufficient 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 due, for example, to changed conditions

between interviews (e.g. the occurrence of a severe flood).
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Although we have not been able to undertake a study of this kind, an

effort was made to increase the chances of reliable responses by interviewing

the person in the household who knew the most and made decisions about

insurance. The strong statistically significant associations found in our

data suggest reliabilities of useful magnitude.

Bias is comprised of four different elements: (1) systematic interviewer

bias, (2) systematic coding and keypunching errors, (3) non-response from

homeowners who could not be located or refused to be interviewed, and (4) a

pattern of misstatements by respondents.

ISH has instituted strict procedures to minimize the first three elements

of bias. They attempted to minimize interviewer bias through extensive two

day training sessions throughout the country. They eliminated systematic

coding and keypunching errors by coding all the interviews and questionnaires

twice and comparing the two codings for discrepancies. Errors found were

corrected. They reduced the non-response rate by utilizing extensive

call-back procedures. However, it is difficult to determine whether or not

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 which appeared to be misunderstood by

some respondents was "In this neighborhood, do insurance companies write

policies covering damage from floods (earthquakes)?" Approximately ten

percent of the flood insured homeowners answered "No" to this question. On

the other hand, less than one percent of the insured homeowners in

earthquake-prone areas misunderstood the Question. In retrospect 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 neighborhood. Earthquake policies are processed

directly by the homeowner'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.
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U.S. Census data, which we have collected for tracts and counties in our

survey, may provide another clue as to possible systematic bias regarding

socio-economic characteristics of the respondents such as age, income, house

value, and educational level. Our sample consists entirely of homeowners

while the Census data reflects characteristics of the entire population.

Unless one knew that the two groups were similar in certain respects, these

data are more appropriate for showing differences between the communities

rather than reflecting misstatements by respondents. We will present these

comparisons in our discussion of the communities in Chapter 9.

Validity

Validity refers to how well an individual's subjective estimate

corresponds to objective data. Given the nature of our study and an interest

in the individual's ability to process information, we would like to know how

well respondents provide accurate data. In some instances, validity may be

ascertained. To illustrate, we can compare each respondent's reported flood

insurance premium with the actual cost. We will provide such a comparison in

Chapter 5.

Data from the field survey will also enable future studies to compare the

respondent's subjective estimate of the probability of a severe flood with an

estimate of an objective probability based on hydrological data. To do this

one would first determine the elevation of the structure in relation to the

river. Then one would be able to determine whether subjective probability

estimates of homeowners are systematically biased and how they may be affected

by such variables as recency and resulting damage from the last disaster.

4.6 SUMMARY

This chapter described the rationale behind the design of the field

survey. We presented and evaluated three competing sampling plans, and showed

how the final sampling plan incorporated features from each one. The

statistical procedures for selected sampling study sites in the flood and.

earthquake survey were then outlined and we specified the location,

population, and insured status of each site in which interviewing took place.

The chapter then discussed the pre-survey analyses, the structure of the

yuestionnaire, and the field activities for the survey. The high response
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rate, due to extensive effort by the Institute for Survey ~esearch, has

increased the extent to which to findings may be generalized. The final

portion of the chapter discussed steps taken to ensure high quality data from

the field survey. We also noted that three possible sources of error -

reliability, bias, and validity should be considered in interpreting the

data, the subject to which we now turn.
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FOOTNOTES

[1] This section is based on the sampling report by Eugene
Ericksen which appears as Appendix A.1 of the book.

[2] Less than two 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 between .01
and .002. Zone C has a probability of less than .002.

[5] Kates (1962), Czamanski (1967), Jackson (1974) and Burton,
Kates and White (1977) all developed questionnaires which
provided valuable perspective on the subject.

Page 4-14



CHAPTER 5

ANALYSIS OF PRE-DISASTER BEHAVIOR USING FIELD SURVEY DATA

5.1 INTRODUCTION

One of the most 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 which, using 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 indicate the decision processes used by homeowners

regarding the purchase of insurance. Following the chapter, the variables

used in the analysis of the field survey data are defined in Table 5A. Table

5B presents relationships among variables from the field survey which relate

to the sequential model of choice. Table 5C gives the statistical

significance of the variable pairs associated with the specific figures and

tables in the chapter.

5.2 FACTORS RELEVANT TO THE EXPECTED UTILITY MODEL

5.2.1 Awareness Of Insurance Availability

The field survey was intentionally designed to cover only those

communities where flood or earthquake insurance could be purchased. Data from

the field survey indicated that ten percent of the uninsured homeowners in

flood-prone areas and one quarter of the uninsured homeowners in

earthquake-prone regions of the California were unaware that insurance

existed.
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Figure 5.1 depicts the means by which those who knew such insurance

existed 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 initial stage of the diffusion process. Thus less th.an

fifteen percent of the homeowners in our survey first heard of insurance from

friends, neighbors or ~elatives.

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 already covered. For

example, a resident of Norristown, Pennsylvania whose property was flooded by

Tropical Storm Agnes thought his homeowner's 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 homeowner's 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 individuals did not know that

coverage was available in their neighborhood because they were unable to buy a

policy in previous years. For example, an uninsured homeowner from

Bakersfield, California remarked 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 companies in. We inquired about earthquake insurance
afterwards. We had so much insurance, I thought we had that. But,
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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

interviews, one insured individual was willing to go to extreme lengths to get

information on flood insurance. His own personal experience illustrates the

problem others may have faced had they made any effort to obtain coverage

before the community was part of the flood insurance program:

Before all the floods happened, I inquired about flood
insurance just because I was living on the river. I thought my
homeowner's 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 address". I tried to find out ind 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 that 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 that

thought about buying a flood policy, one out of three found it unavailable

when they inquired about coverage, presumably 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 impression that they could not purchase coverage.

5.2.2 Awareness Q[ Costs 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 so that such information 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 subsidized rate. Of the uninsured

individuals more than half are unaware that premiums are subsidized.

Earthquake insurance is marketed privately, yet approximately 10 percent of
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the individuals in our survey incorrectly believe that rates are

subsidized[1].

Why do homeowners have only limited knowledge on the nature of the rates?

An insured homeowner participating in the group depth interviews, who was able

to find out that flood insurance premiums were 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

subsidization, one would also expect to find inaccurate estimates of the

actual premiums. Figure 5.2 summarizes these findings by looking at the rate

estimates of those homeowners. It should come as no great surprise that

approximately one-quarter of the nonpolicyholders were unable to provide any

estimate of the cost of insurance even when prodded by the interviewer to

offer their best guess. Less than seven 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 arranged for his agent to add coverage to his

homeowner's 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 structure and contents. The

earthquake premium on wood-frame homes in California averages $2 per $1000[2].

Hence any homeowner who estimates the respective rates between $2 and $4 for

flood coverage and $1 and $3 for earthquake insurance will be classified as

reasonably accurate.

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

dollar of the actual rates;

different picture. A much smaller percentage estimate premiums within one

approximately 36 percent of those in the flood

sample and 45 percent in the earthquake sample overestimate the premium by
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more than one dollar. This finding suggests that the nonpolicyholders 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 homeowners are

willing to pay for their desired amount of flood or earthquake coverage is

consistent with this hypothesis. Consider the group of uninsured homeowners

who could provide s~ch a dollar estimate[3]. In Figure 5.3a we have varied

the premium per $1000 coverage (Z) from $0 to $10 and plotted the percentage

of nonpolicyholders willing to pay Z or more for this desired coverage. 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 nonpolicyholders 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 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 5.3b 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 labelled "consumer

surplus" represents the aggregate benefit derived

willing to pay more for insurance than its actual cost.

percent of the insured flood individuals would pay a

per $1,000 for coverage, whereas the current rate is

by individuals who are

Thus we find that 56

premium of at least $6

approximately $3 per

$1,000. The earthquake insured group is less enthusiastic about increasing

their premiums above the current rate. This is understandable since rates are

not subsidized and 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.

One of the insured homeowners in Biloxi made the following comment, which

indicates how a misperception of rates may cause individuals 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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Figure 5.3b

Maximum Premium Insured are Willing to Pay for Insurance per
$1,000 Coverage

Flood Earthquake

70

50

10

20

30

40

80-

60

%of Sample Willing
to Pay More Than Z*

100

Surplus

Consumer/

I
I
I
I

I

I
I
I
I

I
I

I
I

I
I
I
I Consumer

I Surplus
I

___-LI~,---l I I --.- \ -.----_,_------.-_ "-"---f-~Z*
-,- i I I I I T"'"---".- -- 1 I -+-----------t- , , ,. ,

$20 $18 $16 $14 $12 $10 $8 $6 $4 $2 $0 $2 $4 $6 $8 $10 $12 $14 $16 $18 $20
t t

Average -Average
Flood Earthquake

Premi urn Premi urn



ANALYSIS OF PRE-DISASTER BEHAVIOR USING FIELD SURVEY DATA Page 5-6

People also know little about the deductible clause in a flood or

earthquake insurance policy, as shown in Figure 5.4. It is understandable

that the majority of the uninsured individuals would not know whether there is

a deductible in a policy, but it is surprising that a relatively 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 policy[4J; and 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 chance of me
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. Once he does, it is a safe bet that he will

cancel his coverage. Further evidence on the expectation of using earthquake

insurance as a primary source of recovery on small losses is presented in

Chapter 8.

5.2.3 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 5.5 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 homeowners in both flood- and

earthquake-prone areas expect more damage from a severe disaster than do

uninsured individuals.
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Figure 5. 5
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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 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, there are a large percentage of uninsured

individuals who estimate that they will receive no damage from a severe flood

or earthquake in the area. More detailed objective data (e.g. location of the

structure in relation to the nearby earthquake fault(s) or the elevation of

the home in relation to the appropriate river) are needed to determine 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 discussing the

process of estimating how much one is going to lose in a future 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.

5.2.4 Awareness Of Probabilitx

In order to evaluate the insurance purchase decision in the context of

the expected utility model it is also necessary to obtain data on the

homeowner's subjective estimate of the probability of a severe flood or

earthquake. 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.
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We thus took a somewhat different approach. The respondent was shown a

card which depicted the chances of males being alive at different ages. Thus,

the card showed that 1 out of every 2 male babies born today will be alive at

age 70 while only out 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[5].

Figure 5.6 presents the subjective probability estimates of a flood or

earthquake causing severe damage to one's property within the next year[6].

This probability is conditional on the respondent's earlier estimates of

damage to property and contents from a future severe flood or earthquake.

Those unable to estimate these losses based their subjective probability

estimates on $10,000 damage to their property and contents. Not unexpectedly,

uninsured individuals in flood-prone areas estimate a much lower subjective

probability of a flood next year than do insured individuals. In

earthquake-prone areas the difference between the two groups is much smaller.

The most interesting aspect of Figure 5.6 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 impossible

(i.e. 1 in 100,000 or less). Some of these uninsured individuals 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 controlled 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 earthauake, 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

people's view of the pattern of future floods or earthquakes we were able to

determine how homeowners in the field survey treated the probability of a
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future disaster. (This story appears as Question 137; see Appendix A.4).

Over two-thirds of our sample in flood-prone areas felt the hazard was 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 consider 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 future. Perhaps for this reason 40 percent of the

respondents in the earthquake portion of the survey felt that the most

probable description of the process was given by the person in the story who

claimed that "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 concerning oneself as to 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, then the above information

could be very valuable. For example, an uninsured individual 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 educating such individuals that floods are actually

random events, they may be more likely to keep their insurance policies or

decide to purchase one.

5.2.5 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

discourages individuals from purchasing insurance in the pre-disaster period.

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." (SBA, 1964)

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
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program into primarily a grant program (PL 92-385). The SBA was permitted to

forgive the first $5,000 of each loan and provide one percent interest rates

on the remaining portion. If property damage to a home or business was

greater than thirty percent of its pre-disaster 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 pre-disaster payment.

The cost of disaster loans to the Federal government skyrocketed in 1972

so that in April, 1973 Congress rescinded the $5,000 forgiveness grants and

increased the annual interest rates on SBA loans from to 5 percent (PL

93-24); in August, 1975, the SBA loan rate was raised to 6 5/8 percent (PL

94-68). There is no guarantee, however, that following a future severe

disaster these provisions will be maintained.

Our field survey was conducted in areas where few of the respondents had

suffered any flood or earthquake losses since the time that the forgiveness

loan provisions had been rescinded[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 obtain these data each respondent was asked to enumerate the sources

of aid and the expected dollar amounts he anticipated receiving to restore the

damage to property and contents from a severe flood or earthquake. To assist

him in answering the question, the homeowner was given a possible list of

sources including federal aid. Even though the government was explicitly

mentioned as a potential source of relief, a 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. As expected, the 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- and

earthquake-prone areas also expect llQ federal aid regardless of their

estimated loss from a future disaster. Figure 5.7 graphically depicts these

results for the three damage classes delineated earlier. When the losses are
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$10,000 or less, approximately three-quarters of both the flood and earthquake

uninsured respondents expect no aid. Even for 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. As might be anticipated, the proportion of homeowners who do not know

how much they will receive from the federal government increases as the

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.

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

people who
We might be
government,

These findings suggest that expectation of future federal aid has not

been a motivating factor in the decision process related to insurance[9].

5.3 EVALUATING THE EXPECTED UTILITY MODEL

The figures presented in the previous section indicate that many

individuals residing in hazard prone areas have limited knowledge about the

flood or earthquake problem or the availability of insurance. A significant

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 attractiveness of insurance.
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At the other extreme there is a small group of individuals in our sample

who were required to purchase flood or earthquake insurance and hence were not

given the chance to weigh the relative merits and disadvantages of obtaining

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 ml additional reason why 136 out of the 1103

insured respondents had to purchase a policy. The Small Business

Administration was authorized after Tropical Storm Agnes to requir'e this

insurance as a condition for a disaster loan. One of the homeowner's in

Norristown described his experience with 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

i
which is

$3,000 contents and $4,000 structure. That was the po icy. 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 allotment for the loan.

It is clear from this example that the individual only bought insurance

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 they were required to do so or suffer additional flood

damage, is an open question.

5.3.1 Analysis Of Contingency Price Ratio

What about the behavior of those individuals who had free choice

regarding insurance coverage, expected some damage from a future flood, 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 meaSure 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 could compute his contingency price

ratio (R). The value of R reflects the costs of insurance 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.
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Fi~ure 5.8 plots the percentage of insured and uninsured homeowners with

subjective estimates of R below any given value in the range from 0 to 1,000.

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 proportion of

insured individuals whose estimates yield values of R above 10. If R exceeds

this magnitude, then the cost of insurance in relation to its potential

benefits is so high that it is unlikely that a person would have voluntarily

protected 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, there were a number of insured individuals who estimated such a

low probability of a future severe disaster that their value of R exceeded

100. It is conceivable that this group of insured individuals were actua~ly

purchasing coverage to protect themselves against damage from moderate or

minor disasters. Although there is no quantitative data from the field survey

data to test this hypothesis, we feel it is much more likely that they bought

a policy for reasons having little to do with comparisons between premiums and

probabilities, which form the basis for the determination of R. Evidence

supporting this alternative viewpoint will be 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 one, and hence should have purchased insurance if they were trying to

maximize expected utility. These individuals viewed insurance as being

subsidized to them. Note the large number of uninsured homeowners in the

flood sample whose sUbjective estimates implied values of R less than .1, so

that coverage would have been highly desirable to them[10]. These individuals

generally had relatively high subjective probability estimates of future

damage from a flood and low estimates of the insurance premiums.

5.3.2 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
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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 future, over seventy-five 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 obtain information from

their agent.

An uninsured homeowner in Bakersfield who was interested in learning more

about earthquake insurance before coming to the group depth interview had no

difficulty in obtaining information on the terms of a policy by initiating

contact with his agent as illustrated by ,the following remarks:

I called my insurance man this morning before I came to this
meeting because I thought we were going to be discussing something
on that order. My agent works for State Farm Insurance, and he
tells me that $1,000 of coverage in this valley costs two dollars 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 $1,000 is your loss if the entire property goes down.

He made the statement that this state is divided into three
zones for earthquakes •..• 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 insurance.

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 discussion.

Once he shared this information with the rest of the participants, all of whom

were uninsured, a number of them expressed amazement at how inexpensive a

policy actually was and how simple it was to purchase coverage.

In the case of earthquake insurance it is typical for a person to

purchase a policy as an endorsement to his homeowner's coverage. The majority

of the policyholders interviewed in the survey simply followed this procedure
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and first bought earthquake coverage at the time they renewed their

homeowner's 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 inter>views that:

I'm really waitine; to buy flood insurance until my homeowner's
policy is renewed wh~ch won't happen for almost another year. I'm
hoping that a flood won't occur during that time.

Once an individual knows that he wants flood insurance, there is no rational

basis for him to wait to buy a policy for another year, as this person planned

to do.

5.3.3 Summary Of Findings On Utility Theory

Table 5.1 summarizes the findings regarding the adequacy of the expected

utility model in explaining behavior. Only forty-two percent of the

flood-insured individuals and thirty-three percent of the earthquake insured

individuals had estimates of z and p that were clearly consistent with the

expected utility model. Another nine percent of the flood-insured group and

twenty percent of the earthquake-insured might have been sufficiently risk

averse (i.e. 1<R<=10) to have been expected utility maximizers. Other insured

persons either did not have enough information to utilize the model, had

unusually large estimates of R (i.e. 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.

Approximately ten per>cent of them had a

insurance to be unattractive. Most

sufficiently high value of R for

respondents did not even have enough

information to utilize the expected utility model. It is cer>tainly true that

twenty-nine percent of the uninsured respondents in flood-prone areas and

twelve 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 regarding

insurance. Evidence from the field survey data support this conjecture. Most

uninsured persons had not even thought about buying insurance. When asked why



TABLE 5. 1

CATEGORIZATION OF INSURED AND UNINSURED INDIVIDUALS IN FLOOD
AND EARTHQUAKE SURVEYS

(Percent of Sample)*

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
tR ~ 1) 42 9 33 5

Insurance possibly attractive
(l < R :::. 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.
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they did not intend to buy coverage, the majority claimed that they did not

need it.

5.4 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. It also enables one to delineate the important

variables for determining whether or not 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 will be discussed in the next

chapter. In this section we are summarizing the variables which, after

analyzing our data in great detail, have been found to be important in

explaining behavior at each stage of the decision process.

5.4.1 Awareness Qf 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 think that there were flood problems in their

immediate neighborhood when they moved there. Even though California is known

to be a seismologically active state, over forty percent of the residents we

interviewed did not think 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 Oklahoma or hurricanes if I lived in
a New England state. Because you can have a severe earthauake 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 shootinmatch.
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A primary reason why 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 the

potential problems one may face by moving there. Thus in the earthquake

portion of the survey thirty 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 N.Y. Times reporter just prior to bracing himself for 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?
(N.Y. Times, April 15, 1976, p. 20).

Once located in a particular neighborhood, families may obtain sufficient

information on the hazard so that they then view it as a problem. Homeowners

were asked whether or not they felt their neighborhood was a place where

floods or earthquakes could occur and and how they would rank the hazard in

relation to other problems typically facing residents in a community (i.e.

crime, education, housing, public transportion). By combining the responses

to these questions we classified 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 feel that 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-prone areas and

three-quarters of those in ea~thquake country feel the hazard is either a

minor or serious problem today. Their perception appears 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
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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 to be a problem today.

5.4.2 Awareness Of Insurance (Stage 2)

How did individuals in hazard prone areas become interested in buying

flood or earthquake insurance? Figure 5.9 indicates that the awareness of the

hazard 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 comments by participants in the

group-depth interviews. One uninsured homeowner summed up his view of the

decision process in the following way:

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 insurance 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 insurance would be

personal involvement in a disaster:

Unless you've eXQerienced something like this, you're not apt
to take it [insuranceJ 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 experimental study (discussed in Chapter 7)

is particularly relevant here. People often behave as if a low probability

was a zero probability. Hence, there is a critical threshold which must be

crossed before an individual treats a perceived hazard as a problem. Only if

he reaches that stage is insurance worth considering.

5.4.3 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 diffusion of innovations is that

there is a long interval between the awareness of the new item and the actual
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adoption decision. If individuals do have a difficult time collecting and

processing information and making decisions, then it is understandable why

good intentions may not actually be carried out immediately.

Our field survey was not designed to investigate the diffusion process

over time with respect to the insurance adoption decision. However, the data

do enable us to examine what factors appear to influence this decision. In

fact, the principal reason for designing the sample to be equally divided

between insured and uninsured homeowners was to strengthen the possibility of

isolating those variables which discriminate between these two groups. This

section summarizes key factors which were found to be important in

differentiating insured from uninsured homeowners. The statisti9al importance

of each of these factors and interaction effects between variables will be

presented in Chapter 6, utilizing recently developed tools for analyzing

qualitative and quantitative variables.

Perception of the Problem

From the discussions in the previous 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 5.10 suggests the importance of this

variable by depicting the proportion of insured and uninsured homeowners who

feel the hazard is a serious, minor, or unimportant problem. In the flood

survey there are a significant number of insured who 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 perception of the problem and

hence the decision to purchase insurance is the individual's past experience

with the hazard. One reason most individuals in California do j 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

cumulative dollar losses caused by floods or earthquakes prior to the date the

homeowner purchased insurance, or the interview date should the homeowner be

uninsured. As one might expect, small flood or earthquake losses had a

negligible or even negative effect on the purchase of insurance. Given the
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TABLE 5.2

CUMULATIVE FLOOD OR EARTHQUAKE DAMAGE TO PRESENT HOME
(Percent of Sample)

Number

Flood Survey

%Insured*

No damage

$1,001 - $ 5,000

$5,001 - $10,000

Over $10,000

$ 1 - $ 1,000

1,569

124

138

98

126

Earthquake Survey

48

59

77

68

83

No damage

$ 1 - $ 500

$ 501 - $2,500

Over $2,500

825

95

46

40

46

38

48

58

*Cumu1ative damage prior to purchasing insurance.
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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 $2,500 and the majority suffered losses of less than $500. Many

flood victims suffered large losses and most of these homeowners then

purchased insurance. This table suggests that prior experience influences the

insurance decision only if the damage is relatively high. Otherwise the

experience will have 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
flood.
water in
probably

ask me why I didn't have insurance before the June, 1972
We had the flood in September of '71 and I had two feet of
my basement. And I felt this I can tolerate, and this is
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 upon the insurance

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 Au~ust 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 September. 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 because they have been through it
twice and they've learned a lesson by 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 have not purchased insurance is because 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 ninety
percent of us live from pay day to pay day.... 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

insurance purchase decision and prohibit those individuals with limited income

from buying a policy whether or not they feel it is likely that they will

suffer severe losses from a future disaster. Figure 5.11 shows that insured

individuals have a higher income level than the uninsured group in both the

flood and earthquake samples[11]. The statistical analyses presented in the

next chapter show that the income variable is relatively unimportant in

differentiating policyholders from nonpolicyholders. One reason that high

income individuals may be more likely to purchase coverage is because they

have more at stake should they be hit be a severe flood or earthquake. On the

other hand, the casualty loss deduction on federal income tax forms is an

incentive for them to self-insure.

Degree of Risk Aversion

Other things being equal one would expect interest in insurance to

increase as a person becomes more averse to risk. To measure risk aversion,

all respondents were asked a series of questions to determine other insurance

they may have purchased voluntarily. On the basis of five different types of

policies (life, automobile, medical, health, disability and homeowners) we

classified respondents into three different groups. Those who voluntarily had

bought either none or one policy were considered to have little risk aversion;

those who voluntarily purchased two or three policies were classified as
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having some risk aversion while those who voluntarily had purchased four or

five policies were treated as highly risk averse.

Figure 5.12 plots the proportion of insured and uninsured in each

category. Most homeowners had purchased at least two policies voluntarily so

there were relatively few classified as being mildly risk averse. The data

shows that the insured individuals tend to be more risk averse than the

uninsured group. Thus, we find that forty-six percent of the insured

individuals in flood-prone areas were considered highly risk averse compared

to 36 percent of the uninsured group. Only five percent of the insured flood

group were mildly risk averse while twelve 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 5.6 has already shown 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 as well as a 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 occurring without

thinking about the potential losses from the 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:
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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 twenty 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 earthauake 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." (N.Y. Times, May 15, 1976). The chances are that

these individuals had not even considered the limited damage that a quake of

such magnitude would cause to their property nor did they have any

understanding of the five percent deductible on their insurance policy.

More detailed evidence on the importance of the probability dimension in

influencing the insurance purchase decision will be presented in Chapter 7,

which describes the results of the controlled laboratory experiments. These

data provide further confirming evidence that, before a disaster, individuals

ignore insurance if they believe the event will occur with a relatively small

probabili ty. In essence, most people are unwilling to consider the

consequences of the hazard if they feel that the chances of it occurring are

very small.

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 emphasized the value of such contact because the model

is not concerned with how information is obtained upon 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

factors, coupled with a desire for conformity, suggest that interpersonal

communication plays a key role in the insurance adoption process.
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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 5.13 shows that a much larger proportion of policyholders 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 that 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 relative had purchased a policy. On the

basis of findings on the adoption process regarding new products discussed ~n

Chapter 3, one could argue that it is likely that such interchanges took place

before the homeowner purchased insurance and that through these discussions,

the nonpolicyholder learned that some of his peers had already bought

coverage.

The following example illustrates this point. In a pretest of the

earthquake 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. He then added, "I am going to have to look into earthquake insurance

myself."

Suppose one contended that interpersonal communication only occurred

after a homeowner purchased insurance. Such a process can be modeled more

formally in the following way. Assume each insured individual discusses his

purchase decision with n individuals in a community having a population of N

inhabitants. Suppose also that uninsured individuals 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.
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Using data on the proportion of insured and uninsured homeowners in our

sample universe it is possible to determine values of nand N which

rationalize the differentials between insured and uninsured homeowners

depicted above in Figure 5.13. If n or N turns out to be unusually large then

it is safe to conclude from this analysis that some uninsured individuals

initiated contact with insured people and a proportion of them only decided to

purchase a policy after such discussion. In any case, further research should

be undertaken to determine the role that friends and neighbors play in

transmitting information and influencing the adoption process.

To conclude our discussion of the importance of personal influence, it is

appropriate to return to the pioneering study by Katz and Lazarsfeld (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 which have

been recognizing the importance of the primary group (i.e. 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 include 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 which pointed to the primary group, leading to

the recognition of the important role played by interpersonal relations.

Our study of insurance behavior has followed a similar pattern. Our

research 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 interviews in flood- and

earthquake-prone areas and pretesting our questionnaire did we come to realize

the importance of interpersonal relations. We then modified our model to take

into account the role that the primary group plays in the insurance adoption

process.

5.5 SUMMARY

The data from our field survey of insured and uninsured homeowners

indicate that many individuals do not have enough information to utilize a

model based on expected utility theory for determining their insurance
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purchase decision. Furthermore, a significant number of those who do have

enough information frequently behave in a manner 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

which influence the decision process are the individual's perception of the

problem and interpersonal communication.

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 will be undertaken to examine the joint effects

or several qualitative independent variables and to determine the quantitative

importance of different factors on the insurance buying decision.
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FOOTNOTES

[1] Although earthquake insurance is not subsidized, nine
percent of the insured and thirteen percent of the
uninsured incorrectly assumed that premiums were.

[2] Ninety-eight percent of the homes in our survey are
wood-frame structures.

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

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

Five other questions on probability were included in the
questionnaire but the above 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). .

The flood respondents were asked to estimate the
probability of such a flood occurrins in the next year.
Earthquake homeowners were asked to estlmate the chance of
such an earthquake occurring in the next ten years. We
approximated the annual probability by dividing this
estimate by ten.

Similar findings on the perception of the flood hazard are
reported by Bur'ton Kates and White (1977) in their
summary of cross cultural studies &ld by Lorelli (1975) in
his study of four flood-prone communities in Pennsylvania.

[8] Since 1973 only seven percent of the flood homeowners and
less than one percent of the earthquake respondents had
suffered damage to their homes.

[9J We investigated income level and education of uninsured
individuals to see if either of these variables affected
anticipation of federal relief. However, neither factor
was statistically si~lificant.

[10J Few of these individuals had any knowledge
deductible clause in the insurance policy so
this factor would not have changed the results
analysis perceptibly.

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

[12J This measure is an imperfect proxy for aversion to risk.
For example some respondents might have purchased health
insurance voiuntarily had they not been automatically
covered by their employer. Automobile insurance is
normally required by most states so the consumer has no
fr'ee choice on whether to take out coverage.
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TABLE 5A.l

DEFINITION OF VARIABLES

Variable Name

AGE

All. EXPER

AWAR. INSUR

CONTACT. INSUR

CONTINGENCY. PRICE (R)

eOST. INSUR

DEDUCTIBLE

DISCUSS

Question Numbers
Used in Creating
Variable

Screening form

67

15

14

17, 19, 20, 32 ,52
53, 119, 120,
121, 122, 126,
196

17, 19, 20, 32,
52, 53, 196

21

170

Definition

Age of the house­
hold head

Hazard experience
in any house

Awareness of the
ava il abil ity of
hazard insurance in
neighborhood

Initial source of
contact regarding
hazard insurance

Relates insurance
premium 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 policy

Has discussed hazard
insurance with
friend, neighbor, or
relative

Categories

1 = Less than 30 years
2 = Between 30 and 49

years
3 = Between 50 and 64

years
4 65 years or older

= No disaster exper­
ience

2 =Suffered one
disaster

3 =Suff~red more than
one disaster

1 = Is aware
2 = Unaware

1 = Mass media
2 = Insurance agent
3 = Friends, neighbors,

relatives
4 =Official organiza­

tions
5 = Don't know

Continuous variable

1 = Unable to estimate
2 = Estimate less than

actua1 cost
3 = Estimate approximates

actua1 cos t
4 = Estimate greater than

actual cost

1 = Some deductible
2 No deductible
3 = Don't know

1 = Yes
2 = No



f~f S-..I.'

TABLE 5A.l --Continued

/

Variable Name

Question Numbers
Used in Creating
Variable Definition Categories

EducationEDUCATION

EMPLOYMENT

207, 213

208, 214

1 = Less than high school
graduate

2 =At least high school
graduate

Employment status of 1 = Not retired
household head 2 = Retired

Subjective estimate
of future damage in
a serious disaster

EXPERIENCE

FATE

FUT. DAMAG·

66

204. 205

119. 120. 121. 122

~azard experience
present house

Perception of the
role fate plays in
life

in 1 = No disaster
experience

2 = Suffered one disaster
3 =Suffered more than one

disaster

1 = Important role
2 = Some importance
3 =Little importance

1 = Unable to estimate
2 = No damage
3 ~ $10.000 damage or less
4 = Between $10,001 and

$30.000 damage
5 = More than $30,000

damage

GOVERN. AID 119. 120. 121. 122
125

Subjective estimate 1 = No government aid
of proportion of 2 = 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
serious disaster 4 = More than 2/3

5 = Unable to estimate

HAVE. INSUR

HOMEOWNERS

HOUS. VALUE

INCOME

32

181

196

218. 220

Insurance status

Required to buy
homeowner's ins.

Current value of
house and land

Income

1 = Insured
2 = Uninsured

1 = Was required
2 = Not required

1 = Less than $30,000
2 = Between $30,000 and

$59.999
3 = $60.000 or more

1 = $10.000 or less
2 = Between $10.001 and

$25.000
3 =More than $25.000



Variable Name

INTEREST. INSUR

KNEW. PRONE

TABLE 5A.l --Continued

Question Numbers
Used in Creating
Variable Definition

27, 28 Principal factor
triggering interest
in insurance

5 Awareness of hazard
proneness of neigh­
borhood when moved
in

Categories

1 = Aware of hazard
2 = Personal discussions
3 = Publicity about

insurance
4 = Required to buy

1 = Was aware
2 = Unaware or lived

entire 1He in
neighborhood

KNOWONE 172 Knows friend, neigh- 1 = Yes
bor, orr.e1a.tive 2 = No
with hazard insur-
ance

KNOW. PREMIUM

LIKELY. MOVE

MARITAL. STAT

MAX. PREMIUM

MINOR.FUT. DM1AG

NUMB. CHILDREN

19, 20, 32, 52

190

212

32, 35, 36, 53,
65, 196

112, 113, 114,
115

Screening f9rm

Ability to estimate
cost of hazard
insurance

Likelihood of mov­
ing in next five
years

Marital status

Maximum premium
homeowners are
wi 11 i ng to pay per
$1,000 of insurance
coverage

Subjective estimate
of future damage in
a minor disaster

Number of children
under 18

1 = Can estima te
2 = Unable to estimate

1 = Definitely move
2 = Probably move
3 = Probably not move
4 = Definitely not move

1 = Married
2 = Not married

Continuous variable

1 = Unable to estimate
2 = No damage
3 = $5,000 damage or less
4 = Between $5,001 and

$15,000 damage
5 =More than $15,000

damage

1 = No chil dren
2 = One child
3 = Two children
4 =Three or mOre children



TABLE 5A.' --Continued

Variable Name

NU~1B. DISASTER

Question Numbers
Used in Creating
Variable

131

Definition

Subjective estimate
of probability of
disaster occurring
(as related to num­
ber of disasters
occurring in given
time period)

Categories

1 = High probability
(greater or equal to
.1)

2 = Medium probability
(between .09 and .02)

3 = Low probability (.01)
4 = Almost impossible

(l ess than .01)
5 = Unab1 e to estimate

Subjective estimate
of probability of
disaster occurring
(as related to
chance of living to
different ages)

PAST. DAMAG

PROBABILITY

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 Earthquake
o = No damage
1 = $500 damage or less
2 = Between $501 and

$2,500· damage
3 = More than $2,500 damage

1 = High probability
(greater or equal to J)

2 = Medium probability
(between .0999 and Dl)

3 = Low probability
(between .00999 and
.000011 )

4 =Almost impossible (less
than or equal to .00001)

5 = Unable to estimate

PROBLEM

RISK. AV

SAVINGS

1. 3

175. 179. 181

219

Perception of
hazard problem

Aversion to risk

Savings last year

1 = Serious problem
2 = Minor 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



TABLE 5A.l --Continued

Question Numbers
Used in Creating

Variable Name Variable Definition Categories

SERVICE. CONTRACT 186 Number of service 1 = Bought 4 service
.contracts purchased contracts
for appliances 2 = Bought 3 contracts

3 = Bought 2 contracts
4 = Bought 1 contract
5 = Did not bUy any service

contracts

TOTAL. DAMAG 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

For Earthquake
o = No damage
1 = $500 damage or less
2 = Between $501 and $2,500

damage
3 = More than $2,500 damage

YEAR. HOUS 194 Years lived in 1 = Less than 4 years
present house 2 = Between 4 and 14 years

3 = At least 15 years

YEARS. NEIGHB 4 Years lived in 1 = Less than 4 years
neighborhood 2 = Between 4 and 14 years

3 = At least 15 years



TABLE 5B.l

DESCRIPTION OF ASSOCIATION OF VARIABLE PAIRS ACCORDING TO
SEQUENTIAL MODEL OF CHOICE

Flood Survey

Second
Variable

Degrees of Significance
Freedom . Level *

Trend Description (based
on .05 significance level)

A. Awareness of Problem (Stage 1)-- PROBLEf4

AGE 5.74

ALL. EXPER 216.72

EDUCATION 7.33

EXPERIENCE 248.48

INCOME 7.17

KNEW. PRONE 238.95

TOTAL. DAMAG 188.35

YEARS. HOUS 7.19

YEARS. NEIGHB 5.84

6

4

2

4

4

2

8

4

4

0.453

0.0

0.026

0.0

G.127

0.0

0.0

0.126

0.212

Not significant

The more important the problem,
the more likely one is to have
experienced a flood.

The more important the problem,
the more likely one'is to have
graduated from high school.

The more important the problem,
the more likely one is to have
suffered a flood in their
present home.

Not significant.

The more important the problem,
the more likely one is to have
known the area was flood prone
when they moved there.

The more important the problem
is. the more flood damage one
tends to have suffered.

Not significant.

Not significant.

B. Awareness of Insurance (Stage 2)-- AWAR.INSUR

AGE

EDUCATION

INCOME

3.24

41.00

28.14

3

2

0.356

0.0

0.0

Not significant.

Those that/are aware of insur­
ance in their neighborhood are
mote likely to have graduated
from high school.

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.



TABLE 5B.l Continued

Flood Survey

Second Degrees of Significance Trend Description (based
Variable X2 Freedom Level * on .05 significance level)

PROBABILITY 81.47 4 0.0 Those that are aware of
insuranc~ in their neighborhood
tend to feel that floods have a
higher chance of occurring.

PROBLEM 145.38 2 0.0 Those that are aware of insurance
in their neighborhood tend to
view floods as a more important
problem.

YEARS. HOUS 12.49 2 0.002 Those that are aware of insurance
in their neighborhood tend not to
have lived in their present house
for a long period of time.

YEARS. NEIGHB 7.54 2 0.023 Those that are aware of insurance
in their neighborhood tend not to
have lived in the area for a long
period of time.

C. Awareness of Insurance (Stage 2)- KNOW.PREMIUM

AGE 3.21 3 0;361 Not significant.

EDUCATION 0.31 0.578 Not significant.

INCOME 17.71 2 0.0001 Those that are able to estimate
the insurance premium tend to
have higher incomes.

PROBABILITY 34.79 4 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 2 0.0 Those that are able to estimate
the insurance premium tend to
view floods as a more important
problem.

YEARS. HOUS 2.22 2 0.329 Not significant.

YEARS. NEIGHB 3.07 2 0.215 Not significant.

*Significance level of 0.0 indicates less than 0.00005.



Second
Variable

TABLE 5R.l --Continued

Flood Survey

Degrees of Significance
Freedom Level *

Trend Description (based
on .05 significance level)

D. Insurance Adoption Decision (Stage 3)__ HAVE. INSUR
D.l-. Socia-Economic Factors

AGE

EDUCATION

EMPLOYMENT

INCOME

7.68

29.16

0.92

.42.10

3

2

0.053

'0.0

0.338

0.0

Those that have insurance tend
to be older.

Those that have insurance are
more likely to have graduated
from high school.

Not significant.

Those that have insurance tend
to have higher incomes. (See
section 5.4.3 for more
information. )

MARITAL. STAT 19.18 1 0.0

NUMB. CHILDREN 11.54 3 0.009

SAVINGS 20.37 2 0.0

D.2. Relationship of Homeowner to Property

LIKELY. rmVE 14.55 3 0.002

HOUS. VALUE 23.50 2 0.0

YEARS. HOUS 18.06 2 0.0001

Those that have insurance are
more likely to ~e ~arried.

Those that have insurance tend
to have fewer children.

Those that have insurance tend
to save more of their yearly
income.

Those that have insurance are
less likely to move from their
present home.

Those that have insurance tend
to own more valuable houses.

Those that have insurance tend
not to have lived in their
present house for a long period

.of time.

YEARS. NEIGHB 16.32 0.0003 Those that have insurance tend
not to have lived in the
neighborhood for a long period
of time.

*Significance level of 0.0 indicates less than 0.00005.



TABLE 58.1 .--Conti nued

Fl ood Survey

Second
Variable

Degree of
Freedom

Significance
Level *

Trend Description (based
on .05 significance level)

0.3. Relationship of Homeowner to Hazard

ALL. EXPER 118.23

EXPERIENCE 125.67

FUT. DAMAG 194.04

MINOR. FUT. DAMAG 19.02

NUMB. DISASTER 101.74

PAST. DAMA.G 102.16

PROBABILITY 140.53

PROBLEM 282.08

0.4. Personal Influence

2

2

4

4

4

4

4

2

0.0

0.0

0.0

0.001

0.0

0.0

0.0

0.0

Those that have insurance are
more likely to have experienced
a flood.

Those that have insurance are
more likely to have suffered
a flood in their present home.

Those that have insurance tend
to expect large amounts of
damage. (See section 5.2.3 for
more information.)

Those that have insurance tend
to expect greater damage.

Those that have insuranc~ tend
to believe 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 probability of
a flood occurring is higher.
(See section 5.2.4 for more
information.)

Those that have insurance tend
to view flooding as a more
important problem. (See section
5.4.3, for more information)

DISCUSS 278.89 0.0 Those that have insurance are
more likely to have discussed
insurance with someone. (See
section 5.4.3 for more
information. )

. *Stgnificance level of 0.0 indicates less than 0.00005.



TABLE 5B.l ,--Continued

Flood Survey

Second
Variable

KNOWONE 417 .28

Degree of
Freedom

Significance
Level *

. 0.0

Trend Description (based
on .05 significance level)

Those that have insurance are
more likely to know someone
else with insurance. (See
section 5.4.3 for more
i nfonna ti on. )

0.5. Aversion to Risk

SERVICE. CONTRACT 2.79

HOMEOWNERS

RISK. AV

0.6. Fate Control

FATE

11.60

44.03

0.32

2

4

2

0.001

0.0

0.593

0.852

Those that have insurance are
more likely to have voluntarily
purchased homeowner's insurance.

Those that have insurance tend
to be more averse to risks.
(See section 5.4.3 for more
information.)

Not significant.

Not significant.

*Significance level of 0.0 indicates less than 0.00005.



TABLE 5B.'2

DESCRIPTION OF ASSOCIATION OF VARIABLE PAIRS ACCORDING
TO SEQUENTIAL MODEL OF CHOICE

Earthquake Survey

Second
X2

Degrees of ·Si gni fi cance Trend Description (based
Variable Freedom Level * on .05 significance level)

A. Awareness of Problem (Stage l)--PROBLEM

AGE 12.69 . 6 0.048 The more important the problem,
the more middle aged one tends
to be.

ALL. EXPER 15.03 4 0.005 The more important the 'problem,
the more likely one is to have
experienced an earthquake.

EDUCATION 5.78 2 0.056 The more important the problem,
the more likely one is to have
graduated from high school.

EXPERIENCE 7.85 4 0.097 Not s ignffi cant.

INCO~lE 3.62 4 0.460 Not significant.

KNE\~.PRONE 105.18 2 0.0 The more important the problem,
the more likely one is to have
known the area was earthquake
prone when they moved there.

TOTAl.DAMAG 16.75 6 0.010 The more important the problem,
the more earthquake damage one
tends to have suffered.

YEARS.HOUS 3.05 4 0.549 Not significant.

YEARS.NEIGHB 3.26 4 0.515 Not significant.

8. Awareness of Insurance (Stage 2)--AWAR. INSUR

AGE 9.16 3 0.027 Those that are aware of insurance
in their neighborhood tend to be
younger.

EDUCATION 47.07 0.0 Those that are aware of insurance
in their neighborhood are more
likely to have graduated from
high school.

INCOME 35.04 2 0.0 Those that are aware of insurance
in their neighborhood tend to
have higher incomes.

*Significance level of 0.0 indicates less than 0.00005.





Second
Variable

TABLE 5B.2 --Continued

Earthquake Survey

Degrees of Significance
Freedom Level *

Trend Description (based
on .05 signific~nce level)

D. Insurance Adoption Decision (Stage J)--HAVE. INSUR

0.1. Socio-Economic Factors

MARITAL.STAT 6.50 0.011

NUMB. CHILDREN 2.86 3 0.414

SAVINGS 14.09 2 0.001

D.2. Relationship of Homeowner to Property

LIKElY.MOVE 6.83 3 0.077

HOUS.VALUE 12.25 2 0.002

YEARS. HOUSE 14.31 2 0.001

AGE

EDUCATION

EMPLOYMENT

INCOME

YEARS.NEIGHB

7.48

33.13

4.19

21.13

9.44

3

1

2

2

0.058

0.0

0.041

0.0

0.009

Those that have insurance tend
to be middle aged.

Those that have insurance are
more like1y to have graduated
from high schoo1.

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 year1y
income.

Not significant.

Those that have insurance tend
to own more va 1uab1e hOlJ ses .

Those that have insurance tend
not to have lived in their
present house for a 10ng period
of time.

Those that have insurance tend
to have lived in the neighbor­
hood for a shorter period of
time.

0.3. Relationship of Homeowner to Hazard

ALL. EXPER 0.54 2 0.763 Not significant.

*Significance level of 0.0 indicates less than O.OOOO?



Second
Variable

EXPERIENCE

FUT .DAMAG

MINOR.FUT.DAMAG

NUMB. DISASTER

PAST.DAMAG

PROBABILITY

PROBLEM

0.54

53.29

16.39

56.06

4.70

26.88

41.44

TABLE 5B.2 --Continued

Earthquake Survey

Degrees of Significance
Freedom Level *

2 .0.764

4 0.0

4 0.003

4 0.0

3 0.200

4 0.0

2 0.0

Trend Description (based
on .05 significance level)

Not significant.

Those that havei nsurance tend
to expect larger amounts of
damage. (See section 5.2.3
for more information.)

Those that have insurance tend
to expect greater damage.

Those that have insurance tend
to believe that more earthquakes
will occur in their neighborhood.

Not significant.

Those that have insurance tend
to feel that the probability of
an earthquake occurring is
higher. (See section 5.2.4 fer
more information.)

Those that have insurance tend
to view earthquakes as a more
important problem. (See section
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

.1

2

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.



TABLE 5B.2 ~~Continued

Earthquake Survey

Second
Variable

SERVICE CONTRACT

0.6. Fate Control

8.42

Degrees of Significance
Freedom Level *

4 0.077

Trend Description (based
on .05 significance level)

Not significant.

FATE 3.18 2 0.204 Not significant.

*Significance level of 0.0 indicates less than 0.00005.







CHAPTER 6

ANALYSIS OF SURVEY RESULTS USING MULTIVARIATE METHODS

6.1 INTRODUCTION

The previous chapter discussed the effects of several factors on whether

or not a homeowner had purchased insurance. 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 one to study the impact of several variables simultaneously and to use

more powerful methods of data analysis.

First, an observed relationship (or lack of relationship) may be spurious

in that the two variables are related only because each is associated with a

third variable which, when ignored, produces the apparent 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 relationship will disappear. The elimination

of spurious correlation is logically equivalent to explaining why and how the

two variables are related. Moreover, taking into account other factors that

affect insurance purchase and removing their spurious influence enables one to

obtain a more valid measure of the "true" impact of any given factor on the

decision.

A second limitation not only of two-way analysis, but also of the general

approach to measurement through the e~mination of other factors, is that it

tacitly assumes that there is such a thing as ~ relationship between two

variables. It may turn out, however, that the effect of a given variable

depends on whether or not 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

himself has purchased insurance; i.e. for people who know a policyholder the

variable "seriousness" has a large effect; for those who do not,
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"seriousness" has a small effect. When the effect of one variable is

contingent on the value of other variables these variables are said to

interact. Clearly, when interactions are present one must severely qualify

any statement concerning the impact of each variable separately. On a more

positive note, interactions enable one to specify more precisely the

circumstances under which people buy insurance and to identify groups of

peorle who are particularly responsive (or unresponsive) to various influences

and appeals.

The next section provides an intuitive discussion of the main statistical

findings. The results presented there demonstrate that homeowner behavior in

flood- and earthqu?ke-prone areas is consistent with the sequential model of

choice. Moreover, the 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 is more technical in

nature and ,an be skipped without loss of continuity. This material is

included to illustrate the use of multivariate analyses, to demonstrate the

care taken in analyzing our survey data, and of course, as a necessary feature

for those who wish a more detailed treatment of the methodology employed. We

have attempted to present this material so it is intelligible to the general

reader[ 1].

In this chapter, then, multivariate methods are utilized to test for

possible interactions and to measure more precisely than in Chapter 5 the

effects of different factors on the sequential model of choice. The

statistical analyses are based on seventy-five percent of the flood and

earthquake samples randomly picked from the responses. In addition, the two

samples have been combined in order to test for similarities between the two

types of hazards. The equation which best discriminates between policyholders

and nonpolicyholders will then be used to predict the insurance status of the

rem~ining twenty-five percent sample, thus permitting us to determine how well

the final model generalizes to new data. Following the chapter, we have

included separate tables for the flood and earthquake samples.

6.2 ~~$TING THE SEQUENTIAL MODEL CHOICE

Through the use of multivariate methods we are able to isolate factors

which provide explanations for homeowner's behavior at each stage of the
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sequential model of choice discussed in Chapter 5. The results presented in

this section are based on ordinary least squares regression analyses and

illustrate the main results of this chapter[2].

6.2.1 Awareness Of The Problem (Stage 1)

Data from the field survey enabled us to isolate those variables which

best explain when a homeowner is likely to consider the flood or earthquake

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.

Following the chapter (Table 6.13) we present the same equation in a somewhat

different form with t-ratios showing the statistical significance 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 being aware that it

was hazard prone, and has never experienced a disaster, has an 11.4 percent

chance of considering the hazard to be a serious problem. The fact that there

is some positive probability that this individual may view this hazard as a

serious threat indicates that we were not able to explain all the variation in

our data through this model.

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

23.2 percent greater chance of considering floods or earthquakes to be a

serious problem than 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 a 22.1 percent greater

chance of viewing the hazard as serious than those who have not been victims.

Those with more than one experience have this probability increased by another

21.5 percent. Thus there is a .436 probability difference between those who

have suffered more than one disaster and those with none.

Table 6.1 also illustr&tes an interaction effect between the type of

hazard prone area and the length of time one has lived in his current house.

In coastal and earthquake-prone areas the longer one lives in a house the less

chance that the homeowner will view the hazard as a serious problem. On the

other hand, in riverine areas this probability increases as one resides longer



TABLE 6. 1

REGRESSION FOR 75% COMBINED SAMPLE

Probability of homeowner thinking hazard is a serious problem = .114 +

{

.0

.232

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

if knew area was hazard prone when moved in

.0

.221

.436

if never experienced disaster
if experienced one disaster
if experienced more than one disaster

+

.283 - .0047 x years 1i ved in house if in coastal zone A

.032 - .0003 . x years 1ived in house if in coastal zone B

.289 + .00096 x years 1i ved in house if in riverine zone A

.079 + .00059 x years 1i ved in house if in riverine zone B

.0 .00051 x years 1i ved in house if in earthquake area
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in the area. With the exception of coastal Zone A, the small coefficient

associated with a change in the length of time in one's house, suggests that

this var'iable is rIot ver'y important in predicting whether or not the per'son

will view the hazard as serious.

These figures also illustr'ate intuitively appealing differences between

hazar'd prone ar'eas. Homeownees aee most likely to view the hazard as being

serious if they live in the high hazard coastal and eiveeine aeeas (Zone A).

Hence the coefficients of .283 and .289 associated with these areas compared

to .032 and .079 for the less hazardous coastal and riverine areas (Zone B).

Residents in eaethquake-peone aeeas aee the least likely to view the hazaed as

serious as indicated by the zero coefficient. This is undoubtedly due to the

infrequency of severely damaging quakes in California.

Figure 6.1 geaphically depicts the interaction effect between hazard area

and length of time residing in the cureent house based on the coefficients in

Table 6.1. The downwaed slopes of the lines depicting behavior in coastal and

earthquake aeeas eeflect the inveese eelationship between number' of year's in

the house and chances of viewing the hazard as a serious peoblem. The reveese

r'elationship is tr'ue for' homeowners in the riverine areas. The height of the

lines at the point "0 years in neighborhood" reflect the chances of viewing

the hazard as serious for different aeeas. The figur'es gr'aphically show that

homeowners in Zone A are more likely than those in Zone B to view the hazard

as a serious threat when they first move into the area.

Following the chaptee (Tables 6.14 and 6.15) we have specified separate

least squares r'egression results for homeowners in flood-prone areas and those

in earthquake-peone r'egions. These results indicate the differences between

the two samples in terms of how they peeceive the hazaed, and can be

interpeeted in the same manner as the coefficients in Tables 6.1 and 6.13.

6.2.2 Awareness Of Insueance (Stage 2)

What variables account for' differ'ences between homeowners' knowledge of

whether' flood or earthquake insueance is available in theie neighborhoods?

The actual regeession models for both the combined sample and sepaeate hazaeds

are eeproduced following the chapter' (Tables 6.16 - 6.18). We will briefly

summarize the principal findings her'e.



Fi gure 6. 1

Least Squares Regression Model for 75% COlllb; ned Sample-­
YEARS. HOUS x HAZARD Effect

Increase in
perception of
seriousness
probability
relative to.

constant term

.4

.... Flood ri ver A----------

..
o yr.

.3

.2

.1

-.1

--.-

_ .. Flood ri ver B

Flood
.. coast B Years 1ived

+----t-.--..r-:-.-=-.-.------------~~--___r------ inHouse
. • • • • . • • . • 75 yr.. ....

Earthquake

Flood coast A

NOTE: Only differences are meaningful.
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The most significant variables differentiating those aware that insurance

is available in their neighborhood from those unaware were "problem" and

"education". People who considered the hazard to be a serious problem were

more likely to know that they could purchase insurance than those who felt the

problem was minor or unimportant. But the problem variable interacted with

educational level. Homeowners who considered the hazard to be a minor or

serious problem were much more likely to know insurance was available to them

if they had graduated from high school than if they had not. For those

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 either educational level or whether

they considered the hazard to be a problem. Higher income and single people

were more likely to be aware of insurance than their respective counterparts.

The higher the perceived probability of a flood or earthquake, the more likely

one would 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 consequences or ways he can protect himself against

resulting losses.

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

due in part to an artifact of our final sample. In flood-prone areas

approximately 54 percent of the respondents currently had insurance and 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 a respondent in the earthquake sample.

6.2.3 Adoption Qf Insurance (Stage 3)

Most of the statistical analyses were undertaken to determine those

variables which differentiated the policyholders from the nonpolicyholders.

The field survey enabled us to isolate a few significant variables which are

consistent with the sequential model of choice. Table 6.2 presents data on



TABLE 6.2

REGRESSION FOR 75% COMBINED SAMPLE

Probability of homeowner purchasing insurance = -.033 +

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

{

.0

.044

.050

{
.0
.050

if low income ~
if medium income
if hi gh income

if not married}
if married

+

+

{
.0 if mi 1dly risk averse}

. .055 if some risk aversion
.114 if highly risk averse

+

.551

.471

.237

.182

.108

. 0

if thinks hazard serious problem and knows someone with insurance
if thinks hazard minor problem and knows someone with insurance
if thinks hazard not a problem and knows someone with insurance
if thinks hazard serious problem and doesn'tknowanyonewithinsurance
if thi nks hazard mi nor problem and doesn't know anyone with insurance
if thinks hazard not a problem and doesn't know anyone with insurance

+

{.0178 x log (subjective probability of disaster} +

{ .0034 x age (in years)} +

{-.00036 x years lived in house=r +

{

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

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

.034 if 1i ves in coastal zone A

.049 if 1i ves in coastal zone B
-.013 if 1i ves in riverine zone A

.058 if 1i ves in riverine zone B
.0 if 1i ves in earthquake area
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By far the most important variables in the analysis are whether the

person considers the problem to be serious and if he knows someone who has

purchased the insurance. These two factors interact with each other. If

someone thinks the hazard is a problem and also knows a policyholder, he 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 who do not know someone and think there is no

problem.

Another significant variable is whether or not the person expects any

future damage from a flood or earthquake. The data in Table 6.2 show that a

person who expects llQ damage is 18.1 percent less likely to have insurance

than one who expects some damage. For every $10,000 increase in anticipated

future damage, the probability increases by less than one percent (.0095).

All the coefficients in the model represent the effects of a given

variable when all other factors are held at the same level. The

socio-economic variables are statistically significant but do not have much

effect on the probability of having insurance. Homeowners most likely to have

insurance are older residents who are married, have at least a high school

education, and have incomes above $25,000. As a person becomes more averse to

risk, he will be more likely to have purchased coverage.

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 insurance than if

they are relatively new to the area. The coefficient associated with this

variable is so small (-.00036) however, that it will not change the overall

probability of having insurance by very much (less than a 2 percent decrease

in probability between one who just moved to his house and a homeowner

residing there for 50 years).

In concluding this section, it is interesting to note that the model

which fitted the data best is generally consistent with the earlier two-way

analyses depicted in Chapter 5. The multivariate statistical techniques,

however, provided us with considerably deeper insight into the process of

choice and enabled us to determine significant interaction effects (such as

between "PROBLEM" and "KNOWONE"). Furthermore, and perhaps most importantly,
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these techniques permitted us to measure in a quantitative manner 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 personal contact (Stage 2). The

results are thus consistent with the decision process implied by the

sequential model of choice.

6.3 DETECTING ANI MEASURING EFFECTS *

6.3.1 Screening For Spurious Correlation And Interactions

In order 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 shall

concentrate here on income, perceived seriousness of problem, knowing someone

who has purchased insurance, and hazard type. The precise definition of the

variables and the way they have been categorized is presented in Table 6.3.

The logic of tests of effect generalizes the familiar chi-square (X2 )

test of two-way tables and is easy to grasp intuitively. Suppose we wanted to

test, for example, whether "knowing someone" has an impact on the purchase

decision when the influence of other factors has already been taken into

account. To do this we (1) try to predict having insurance as best we can

without considering "knowing someone" (Le. 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 account "knowing someone" and again calculate the

"fit". If the fit is substantially improved then "knowing someone" has an

effect, otherwise it does not.

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



Awareness of hazard 1 = Aware of insurance
insurance in neighborhood 2 = Unaware of insurance

Variable Question Numbers
Name Used in Creating

AGE screening fonn

AWAR.INSUR 15

EDUCATION 207,213

EXPERIENCE 66

TABLE 6.3

DEFINITION OF VARIABLES

Definition

Age of household head

Education

Past hazard experience
in present home

Categories

Continuous variable

1 = Less than high school graduate
2 = At least high school graduate

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

FUT.DAMAG 119,120,121,122 Subjective estimate of
future damage in a
serious disaster

1 =
2 =
3 =
4 =

Unable to estimate damage
No damage
$1 damage} continuous
$400,000 damage variable

between limits

HAVE. INSUR

HAZARD

INCOME

KNEW. PRONE

KNOWONE

LOG.PROBAB

32

218,220

5

172

126

Insurance status

Type of hazard

Income

Awareness of hazard
problem when moved
into neighborhood

Knows friend, neighbor,
or relative with hazard
insurance

Logarithm of subjective
estimate of probability
of a disaster occurring

1 = Has hazard insurance
2 = Doesn't have hazard in3uru~c2

1 = Flood coastal zone A
2 = Flood coastal zone B
3 = Flood riverine zone A
4 = Flood riverine zone B
5 = Earthquake

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

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

1 = Was aware
2 = Unaware or lived in neighbor­

hood entire life

1 = Yes
2 = No

Continuous variable



TABLE 6. 3--Continued

Variable Question Numbers DefinitionName Used in Creating

MARITAl. STAT 212 Ma rita1 status

PAST.DAMAG 47.68.69.70 Cumulative past damage
while not covered by
hazard insurance

PROBLEM 1.3 Perception of hazard
problem

RISK.AV 175.179.181 Risk aversion

Categories

1 = Married
2 = Not Married

1 = No damage
2 = $1 damage ] continous
3 = $200.000 damage> variable

between limits

1 = Views as serious problem
2 = Views as minor problem
3 = Does not view as a problem

1 = Highly averse to' risks
2 = Somewhat risk averse
3 = Slight risk aversion

YEARS. HOUS 194 Years lived in present
house

Continuous variable
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Similarly, to test whether knowing someone and perceived seriousness

"interact" we compare (a) the fit of a model in which each variable has a

separate effect but in which the effects of one do llQi depend on the other

(i.e. 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 on 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 .I2tt ~[3J.

Table 6.4 presents the results of several such tests. The contingency

table analyzed 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 important variables in

differentiating between insured and uninsured homeowners. This can be seen

through a comparison of models without each of these variables and ones in

which they are present. These results are shown on the right hand panel of

Table 6.4. The resulting high X2 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, income and hazard type are also significant (X2 =
21.19;2 degrees of freedom[d.f.] and 11.97;4 d.f. respectively) though not

nearly as significant as the previous 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 earlier in Figure 6.1. Such interactions are

also tested in Table 6.4. We note that PROBLEM and KNOWONE have a significant

interaction effect (Line 9: X2 = 8.64;2 d.f.) 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 will be 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 d.f.;



TABLE 6.4
TESTS OF EFFECTS IN CONTINGENCY TABLE MODELS

FOR 75% COMBINED SAMPLE

Goodness of Fit Model Comparison of Model
with Baseline

Model Terms Added to (+) X
2 X2.

Number or Deleted from (-) (P =Goodness Degrees of (P = Degrees of
Baseline Model of Fit) Freedom Significance) Freedom

1. Baseline includes:
INCOME. PROBLEM. 88.80 80 -- --KNOWONE. HAZARD (P = .234)

2. -INCOME 109.99 82 21.19 2
(P = .021) (P < .01)

3. -PROBLEr~ 204.44 82 115.64 2
(P = 0) (P < .01)

4. -KNOWONE 365.32 81 276.52 1
(P = 0) (P < .01)

5. -HAZARD 100.77 84 11.97 4
(P = .103) (P < . 05)

6. +INCOME*PROBlEM 82.62 76 6.18 4
(P = .282)

7. +INCOME*KNOWONE 87.30 78 1.50 2
(P=.221)

8. +INCOME*HAZARD 83.85 72 4.95 8
(P=.161)

9. +PROBlEM*KNOWONE 80.16 78 8.64 2
(P = .411) (P < .05)

10. +PROBLEM*HAZARD 78.87 72 9.93 8
(P=.271)

11. +KNOWONE*HAZARD 81 .21 76 7.59 4
(p = .320)

12. +all terms from model 50.79 52 38.01 28
numbers 6 thru 11 (P > .5)

t
~

r
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significance level P = .103). Model 9, with a PROBLEM * KNOWONE interaction

term fits very well indeed (X2 = 80.16; 78 d.f.; 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 includes this interaction is an excellent fit

(X2 = 64.76; 61 d.f.; P = .347).

In the earthquake sample (Table 6.6) PROBLEM and KNOWONE are highly

significant, although the interaction effect is not quite significant 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 d.f.; P>.5).

In a parallel series of analyses not presented here, we studied the

effects 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 personal influence nor can these latter

variables be explained by education. The interactions involving education in

these tables are for the most part small.

In summary, then, the above 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 which we will want to analyze further. There also appear

to be differences

variations in the

between hazard types which cannot be attributed to

kinds of people (income, etc.) 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 unclear.

6.3.2 Effects Qf The Independent Variables: Contingency Table Methods

The previous section illustrated how to determine which variables and

combinations of variables have significant effects, but it did not analyze the

nature of these effects. We now undertake this analysis. We want to measure



TABLE 6.5

TESTS OF EFFECTS IN CONTINGENCY TABLE MODELS
FOR 75% FLOOD SAMPLE

Goodness of Fit Model Comparison of Model
with Baseline

Mode] Terms Added to (+) x2 X2

Number or Deleted from (-) (P =Goodness Degrees of (P = Degrees of
Base1i ne ~1ode1 of Fi t) Freedom Significance) Freedom

1. Baseline includes:
INCO~1E. PROBLH1. 70.74 63 -- --
KNOWONE. HAZARD (P = .235)

2. -INCOME 85.20 65 14.46 2
(P = .047) (P < .01)

3. -PROBLEM 172.15 65 101 .41 2
(P = 0) (P < .01)

4. -KNOWONE 242.84 64 172.10 1(P = 0) (P < .01)

5. -HAZARD 81.95 66 11. 21 . 3
(P = .089) (P < .05)

6. +INCOt~E*PROBLEM 61.60 59 9.14 4
(P = .383)

7. +INCOtvlE*KNOWONE 69.33 61 1. 41 2
(P=.217)

8. +INCOME*HAZARD 67.03 57 3.71 6
(P=.17l)

9. +PROBLEM*KNOWONE 64.76 61 5.98 2
(P = .347) (P < .05)

10. +PROBLEM*HAZARD 61.07 57 9.67 6
(p = .332)

11. +KNOWONE*HAZARD 68.23 60 2.51 3
(P = .218)

12. +all terms from model 42.53 40 28.21 23
numbers 6 thru 11 (P = .362)

~
~

•..0
~



TABLE 6.6

TESTS OF EFFECTS IN CONTINGENCY TABLE MODELS
FOR 75% EARTHQUAKE SAMPLE

Comparison of Model
Goodness of Fit Model with Baseline

Model Terms Added to (+) X2 X2

Number or Deleted from (-) {P = Goodness Degrees of (P = Degrees of
Baseline Model of Fit) Freedom Significance) Freedom

1. Baseline includes:
INCOME, PROBLEM, 11.03 12 -- --
KNOWONE (P > .5)

2. -INCOME 19.65 14 8.62 2
(P = .142) (P < .05)

3. -PROBLEi~ 27.62 14 16.59 2
(P = .016) (P < .01)

4. -KNOWONE 117.84 13 106.81 1
(P = 0) (P < .01)

5. +INCO~1E*PROBLEr~ 7.73 8 3.30 4
(P = .461)

6. +INCm~E*KNOWONE 9.13 10 1. 90 2
(P > .5)

7. +PROBLEM*KNOWONE 7.02 10 4.01 2
(P > .5)

8. + a11 terms from mode1 1. 70 4 9.33 8
numbers 5, 6, and 7 (P > .5)

~...
"•-0
~
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how the probability (or the odds) of purchasing insurance changes as the

levels of the variables income, education, knowing someone, perceived

seriousness of the problem and hazard - jointly change. As explained in the

introduction, to eliminate spuriousness we require that our measures be as

free as possible of the effects of the other variables.

The same contingency table methods utilized in the previous section to

test for statistically significant effects are appropriate for this phase of

analysis. The procedure is easy to grasp intuitively using 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 effect of each variable does not depend on the levels of

the others (because 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[4J.

More precisely, ·we measure the effect of knowing someone by comparing 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 1/4 of the difference between logits. When

logit differences exceed 2, the probability differences will be less than 1/4

the logit difference, 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; i.e. the

measured effect depends on what other variables one adjusts for, and the

measure is derived from relationships in the predicted table.

Table 6.7a displays the effects on the predicted logits implied by Model

1 of Table 6.4. Table 6.7b displays approximate probability differences using

the above rule of thumb. A positive difference indicates 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, viz., that seriousness and knowing someone have very large



Variable Name

INCOME

PROBLEM

KNOWONE

EDUCATION

HAZARD

Variable Name

TABLE 6. 7

MEASURES OF EFFECT IN CONTINGENCY TABLE
Model: 75% Combined Samp1e*

a. Logits
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
Earthquake

b. Imp1ied Probabi 1i ty Di fference

Logit Difference

Logit

- .330
.110
.218

.630

.118
- .748

.820
- .820

- .198
.198

.190

.140
- .338
- .026

.032

Probability
Difference

INCOME
High vs. Low
High vs. Medium

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

.548

.108

.512
1.378

1.640

.396

.050
- .312
- .528

.108

.137

.027

.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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effects compared to 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.

Tables 6.7a and b also indicate -- and this is not apparent in the x2

from Table 6.4 that differences between zones are largely due to the

contrast 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 policyholder. 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 previous 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 effect of PROBLEM for people who know

someone with insurance and the line describing PROBLEM for people who do not

know someone are nQt parallel. PROBLEM has a stronger effect (steeper line)

for those who know someone than for those who do not (flatter line).

Thus if someone thinks the hazard is a serious problem and also knows a

policyholder, he is more likely to purchase insurance than these variables

would imply separately. In a figure such as 6.2, a horizontal line implies

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. In order 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 parenthesis next to the line. This amount is the average effect

of knowing someone or not knowing someone as the case may be.



Fi gure 6.2

Contingency Table Model for 75% Combined Sample-­
PROBLEM x KNOWONE Effect
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MODEL: a = .5; ALL 2-FACTOR TERMS, LOGIT

NOTE: The dashed lines contain only the main effect of PROBLEM and the inter­
action; to get the total effect, shift each line by the value of the
main effect of KNOWONE (in parenthesis).
A difference of .L on the logit scale = lj4(.L) on the probability scale;
the KNOWONEmain effect ~ a difference of .2 on the probability scale.
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The measures of effect derived from the contingency table analyses of the

last 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 independent variables and their

combinations. 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 variables the number of observations per cell gets so

small that results lose their meaning.) Moreover, grouping quantitative

variables into categories in order to form the table can create artifactual

results.

In this section we will develop a detailed model of the probability of

purchasing insurance using logistic and simple linear regression models which

permit including qualitative and quantitative variables and can simultaneously

handle a large number of independent factors. The variables and interactions

that we concentrate on are those which emerged as being important in the

two-way analyses of Chapter 5 and the contingency table analyses above.

The logistic regressions are generalizations of the contingency table

models and their coefficients have the same interpretation. The "linear

probability" models treat the probability of purchase itself (rather than the

logodds) as a linear function of independent variables and estimates

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 many instances while the

logistic regressions are always meaningful. Table 6.8 specifies these models.

As in the previous sections we will keep the technical detail to a minimum and

concentrate on results.

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

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



TABLE 6.g

SPECIFICATION OF INSURANCE PURCHASE
REGRESS ION MODEL

Linear Probability Model:

P(HAVE.INSUR = 1) = a + bl EDUCATION(2) + b2INCOME(2) + b3INCOME(3) +

b4MAR ITAL.STAT(1) + b5RISK.AV(2) + b6RISK.AV(1) +

b7(PROBLEM(1)*KNOWONE(1)) + bg(PROBLEM(2)*KNOWONE(1)) +

bg(PROBLEM(3)*KNOWONE(1)) + blO (PROBLEM(1)*KNOWONE(2)) +

bll (PROBLEM(2)*KNOWONE(2)) + b12LOG.PROBAB + b13AGE +

b14YEARS.HOUS + blSFUT.DAMAG(l) + b16FUT.DAMAG(2) +

b17FUT.DAMAG(4) + blgHAZARD(l) + blgHAZARD(2) +

b20HAZARD(3) + b21 HAZARD(4)

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

Logistic Regression:

In IP(HAVE.INSUR = 1 J= a + b,EDUCATION(2) + b2INCOME(2) +L: HAVE.INSUR = 2

... + b2,HAZARD(4)

1
P(HAVLINSUR = 1) =------------------­

[-a-bl EDUCATION(2)-b2INCOME(2)- ... -b21 HAZARD(4)]
+ e

Estimation method: maximum likelihood.



TABLE 6.9
REGRESSION FOR 75% COMBINED SAMPLE

Ordinary Least Squares

Name of Variable Coefficient T-ratio CQefficient

Logit
Effect on

Probabi 1i ty
(A rox.)

T-ratio

Homeowner has insurance

Constant term1 - .033

Dependent Variable

-2.942 .050

Education
At least high school
graduate

Income
Medium
High

Marital Status
Married

Risk Aversion
Medium
High

Problem and Know Someone
Serious Yes
Minor Yes
None Yes
Serious No
Minor No

Log (probability of
disaster)

Age

Years lived in house

Future damage
Can't estimate
No damage
Some damage

Type of hazard
Coastal zone A
Coastal zone B
Riverine zone A
Ri veri ne zone B

R
2 = .286

.078

.044

.050

.050

.055

.114

.551

.471

.237

.182

.108

.018/unit

.0034/yr.

- .00036/yr.

- .0092
- .181

.00095/$1000

.034

.049

.013

.058

3.3

1.8
1.8

2.0

1.5
3.1

17.6
13.6
5.6
5.5
3.7

3.3

5.1

-4.2

- .25
-6.3
2.3

1.4
1.5

- .39
1.6

.455

.243

.265

.302

.358

.697

2.881
2.276
1.216

.936

.623

.100/unit

.020/yr.

- •0022/yr.

- .060
-1. 081

.0049/$1000

.205

.287

.105

.360

.027

.013

.014

.016

.020

.046

.435

.289

.101

.068

.039

.025/unit

.005/yr.

- .0006/yr.

- .003
- .033

.0012/$1000

.011

.016

.005

.020

3.4

1.8
1.7

2.2

1.7
3.2

14.8
11.4
5.4
5.2
3.8

3.3

5.2

-4.4

- .30
-6.2
2.1

1.5
1.6

- .56
1.7

lEstimated probability of homeowner purchasing insurance who:
(a) is not a high school graduate,
(b) has low income,
(e) 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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OLS 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 of 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, like hazard or income, the category included in the constant term

has a coefficient of 0.0 and the other coefficients represent the difference

in purchase probability relative to this normalized group. For example, in

the OLS model, less than high school education is included in the constant

term and .018 for the group that has graduated from high school means that

they have a 1.8 percent higher purchase probability than the group without a

high school degree. For fully quantitative variables, like age, the

coefficient represents the change in probability (or logodds in the logit

regression) per unit change in the variable. Thus the chances of being a

policyholder in the OLS Model 1 is 3.4 percent higher per 10 years increase in

age.

Some variables in our models, like future damage and past damage, have

quantitative and qualitative components. For example FUT.DAMAG(1) and

FUT.DAMAG(2) act like qualitative variables and constrast 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). The "zero damage" group has an 18.1 percent lower probability of

purchasing insurance than 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 $1,000 estimated damage among those

people who think there will be some (non-zero) damage. For every $10,000

increase in anticipated future damage the probability increases by almost

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.
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Income is barely significant and its effect is positive. Again educatlon

differences are significant between people who have not graduated from high

school and those who have. The hazard differences are small but the

difference between Riverine A and the rest are significant. The interaction

between PROBLEM and KNOWONE is also highly significant: there is a 55 percent

difference in the probability of having insurance between people who know

someone and think the problem is serious and people who do not know someone

and think there is no problem. We have already commented 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 comparison.

The column labeled "effect on probability" indicates approximate 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

graduate 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 medium income person who

thinks 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

purchasing 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 earthquake 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 suffered $1 past damage.

For those with higher incomes or larger losses, this difference would

decline from .729 so that the probability of having insurance will always be

between ° and 1. Thus, for example, for someone who has suffered $20,000 past

damage, all other things being equal, the difference between the "serious



Name of Variable

Log (probability
of disaster)

Homeowner has insurance

Constant term'

Income
Medium
High

TABLE 6.10

REGRESSION FOR 75% EARTHQUAKE SAMPLE

Ordinary Least Squares Logit

Effect on
Coeffi ci ent T-ratio Coefficient Probability T-ratio

(Approx.)

Dependent Variable

.159 -1.632 .164

.120 2.6 .623 .104 2.6

.120 2.5 .625 .104 2.5

.093 1.8 .500 .080 1.9

.0084/$1000 .51 .0301/$1000 .0075/$1000 .38

.028/unit 2.9 .145/unit .036/unit 2.9

.676 8.5 3.752 .729 6.4

.591 8.8 2.847 .608 7.4

.197 1.2 .996 .183 1.3

.189 3.0 .899 .161 2.8

.120 2.2 .615 .102 2.2

Know Someone
Yes
Yes
Yes
No
No

Past damage
No damage
Some damage

Problem and
Serious
Minor
None
Serious
Minor

R2 = .207

'Estimated probability of homeowner purchasing 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.
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problem - know someone" group and "no problem - don't know someone" group is

.566. (This figure is not shown in Table 6.10). To obtain this difference we

note that the first group has probability .966 as before, but the homeowners

who do not think earthquakes 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

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 due to a stronger contrast between

"none" and "minor" problem in the group that knew someone with insurance than

in the don't know someone group, which is what we found previously.

6.5 IMPLICATIONS OF SAMPLE PLAN ON STATISTICAL ANALYSIS *

This section is more technical than the previous one but nevertheless

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 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.

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



Figure 6.3

Least Squares Regression Model for 75% Combined Sample-­
PROBLEM x KNOWONE Effect

Increase
in purchase
probability
relative to

constant term

Know Someone
.........
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Don't know
anyone

PROBLEM
Seri ous Minor None

NOTE: Only differences are meaningful.
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As explained in Chapter 4, our sampling plan was complex. It was 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 non-proportionate sampling

of homeowners (i.e. the over-representation in our sample of insured

individuals) and the use of a 25 percent subsample. As discussed in Chapter

4, clustering and non-proportionate sampling are designed to improve the

chance of detecting effects and interactions. The technique employed in this

study to adjust our tests of hypotheses for the clustering effect is called

Balanced Repeated Replications (BRR)[5]. A weightiqg procedure was used to

compensate for the over-representation of policyholders as attention shifted

from identifying significant effects to the estimation of the proportion of

homeowners actually having insurance in hazard prone areas. The 25 percent

subsample was drawn to determine the accuracy of the results if the study were

to be replicated. We discuss each of these procedures in turn.

6.5.1 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. The practice, though understandable,

will at times yield misleading results. For example, with a cluster sample,

if the clusters are relatively homogeneous, estimates 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 which

would have occurred if the survey were based on a simple random sampling plan.

The typical practice of ignoring the design effects may lead to false

impressions of the precision of results. It is i.mportant therefore either to

calculate standard errors of estimate by appropri.ate formulas or to estimate

the design effects and make appropriate corrections.
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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 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 effect. 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. the number of half samples to be used and

how to choose them.

6.5.2 Weighted And Unweighted Samples

As just mentioned, the sampling plan for this study oversampled

policyholders and homeowners in areas of greatest risk. This sample is called

the unweighted sample. It is not a mini-representation of the population of

all homeowners nor is it 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 having been selected enables us to estimate the

proportions holding insurance policies among homeowners based on the actual

distribution.

6.5.3 Examples Q[ BRR And Weighting

Applications of BRR and weighting to multivariate analysis are

illustrated by data presented in Table 6.11. Column (1) contains the

estimated 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 one and reflect the

effects of cluster sampling.



TABLE 6. 11

BALANCED REPEATED REPLICATION USING ORDINARY LEAST SQUARES FOR 75% COASTAL FLOOD SAMPLE

Unweighted Data Heighted Data

(l) (2) (3) (4) (5) (6) (7)
Variable Standard Design Corrected Standard Error of

Name Coefficient Error T-ratio Effect T-ratio Coefficient Design Effect

Homeowner has Insurance Dependent Variable

Constant term1 - .064 .085 .115 .148

Education
At least high school

graduate .072 .033 2.2 1.6 1.4 - .025 .055

Income
Medium .041 .033 1.2 .49 2.5 - .020 .049
High .079 .040 2.0 .77 2.5 - .121 .092

Marital Status
Married .022 .036 .61 .95 .64 - .014 .107

Risk Aversion
Medium .077 .050 1.6 1.4 1.1 .124 .056
High .166 .051 3.2 1.4 2.3 .280 .084

Problem and Know Someone
Serious Yes .491 .044 11.2 1.2 9.3 .454 .109
Minor Yes .425 .048 8.8 1.8 4.B .116 .305
None Yes .223 .054 4.1 .64 6.4 .049 .127
Serious No .181 .048 3.8 1.2 3.3 .084 .071
Minor No .168 .045 3.7 1.6 2.3 .159 .189

Log (probabil ity of" disaster) .014/unit .008 1.7 .53 3.3 .017/unit .009

Age .0038/yr. .0009 4.0 .45 8.9 - .0005/yr. .002

Years Lived in House - .00027/yr. .0001 - 2.2 1.0 - 2.2 - .0001/yr. .0003

Future Oamage
Unable to estimate .019 .053 .37 2.3 .16 .287 .198
No damage - .140 .042 - 3.4 .98 - 3.4 •. 116 .044
Some damage .0020/$1,000 .272 2.9 1.4 2.1 .0034/$1,000 1.279

Hazard
Zone A - .004 .031 - .12 2.3 - .05 - .051 .110

R2 for 75% unweighted Coastal Flood sample = .278

lEstimated probability of homeowner purchasing insurance who:
a. is not a high school graduate,
b. has low income,
c. is not married,
d. is slightly averse to risk,
e. thinks there is no hazard problem while not knowing anyone with insurance.
f. expects $1 future damage. and
g. 1ives in zone B.
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The standard errors in column (2) when 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 one and

the t-ratios decreased, thus indicating that this variable may be somewhat

less significant statistically than we had previously supposed. 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 (.011) 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 unweighted sample. In most instances,

when the corrected t-ratios indicate non-zero effects, the weighting reduces

the absolute value of the estimated effects. The standard errors of these

effects for the weighted sample are estimated again using BRR and presented in

column (1). Tables 6.31 and 6.32 following the chapter present Balanced

Repeated Replication results for the riverine flood sample and the earthquake

sample[6J.

6.5.4 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 complex 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 due to random phenomena in the data. Tests of

significance do DQi protect against this source of false claims. The 25

percent subs ample permits us to test how well the best model derived from the

75 percent subs ample predicts insurance status of another sample of
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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[7J.

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 nonpolicyholderj 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 categorized as "unable to

classify". Because the model is not a perfect fit, some individuals are

misclassified by this procedure, but the question 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 models we have

constructed appear to have considerable validity in differentiating between

policyholders and nonpolicyholders.

6.6 SUMMARY OF STATISTICAL PROCEDURES

The methodology for analyzing the survey data is summarized in Figure

6.4. Step 1 utilizes the entire sample data for developing cross tabulations

and contingency tables. These procedures enable us to isolate those variables

which 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 re-estimated 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 60 12

CALCULATED PROBABILITY FOR 75% FLOOD SAMPLE
COMPARED TO

PREDICTED PROBABILITY FOR 25% FLOOD SAMPLE

For individuals having insurance:

Correctly Unable to Incorrectly
Cl °fo d Cl of Cl °fo dassl le ass 1 "Y assl le

64 21 15

65 21 1425~~ sampl e

75% sample

For individuals not having insurance:

Correctly Unable to Incorrectly
Classified Classify Classified

75% sample

f

59

I
25 16 j25% sample 59 28 13



Step 2

Step 3

Step 4

Develop cross tabulations
and contingency tables
to analyze differences
between insured and
uninsured homeowners

Divide sample
into 2 parts

75
percent
sample

Develop

regression

equation

Use

BRR

Re-estimate

coefficients of
significant variables

Step 1

25

percent

sample

Step 5

Test accuracy

of revised

regression
equation

Fig.6.4 Procedure for Systematically Analyzing Survey Data
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already adjusted for the effects of
and HAZARD because of the way Table 6.4
This is essentially a validating
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FOOTNOTES

These multivariate methods are discussed
Cox (1970), Ginsberg (1972), Goodman
Grizzle et. ale (1969), McFadden (1973,
and Press (1973), and Theil (1970).

[2J Under certain circumstances, more sophisticated methods
may be required to provlde meaningful results. These
approaches are illustrated in the more technical portion
of the chapter (notably Section 6.4).

[3J If fit is measured by the (likelihood ratio) X2 , the
difference between X2 in (1) and (2) and (a) and (b) is X2
distributed.

[4J This effect is
PROBLEM, INCOME,
is constructed.
procedure.

[5J For a discussion of the BRR procedure see Frankel (1971).

[6J 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.

[7J 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 implemented,
it seems reasonable to err on the high side.
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TABLE 6.13

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

Years lived in house and
Type of hazard

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

R2 = .203

Dependent Variable

.114

.232

.221

.436

.283 - .0047/yr.

.032 - .0003/yr.

.289 + .00096/yr.

.079 + .00059/yr .

. 000 - .00051/yr.

11 .5

7.7
12.1

8.5
.73

6.4
1.5

- 3.0

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 and

(b) has never experienced a disaster.

-



TABLE 6.14

REGRESSION FOR 75% FLOOD 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

Years lived in house and
Type of hazard

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

R2 .239

Dependent Variable

. 162

.307

.290

.479

.201 - . 0048/yr.
-.032 - .0037/yr.

.198 + .0010/yr.

.000 + .00087/yr.

11. 8

8.3
12.1

3.9
.55

3.3
.30

1Estimated probability of homeowner thinking hazard is a serious
problem who:

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

(b) has never experienced a disaster.



TABLE 6.15

REGRESSION FOR 75% EARTHQUAKE SAMPLE

Ordinary Least Squares

Name of Vari able 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

Years lived in house

R2 = .035

Dependent Variable

.202

.109

.064

.250

-.0045/yr.

3.5

1.3
2.8

.. 2.7

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

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

(b) has never experienced a disaster.



TABLE 6.16

REGRESSION FOR 75% COMBINED SAMPLE

Name of Variable
Ordinary Least Squares

Coefficient T-ratio

Dependent Variable

.283

.060 2.4

.092 3.2

.071 2.8

.240 4.6

.352 7.9

.027 .51

.269 6.1

.099 2.2

and Problem
Seri ous
Serious
Minor
Minor
None

Education
Low
High
Low
High
High

Ma ri ta 1 Sta tus
Married

Homeowner is aware of hazard insurance

Constant terml

Income
Medi urn
High

Log (probability of disaster)
and Type of hazard

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

R2
== • 121

. 154 + .005/unit

.162 + .028/unit

.151 + .049/unit

.165 + .052/unit

.000 + .0046/unit

2.9
2.1
2.4
2.0

.49

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.



TABLE 6.17

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
Medium .034 1.2
High .067 2.0

Ma rita1 Sta tus
Married .071 2.4

Education and Problem
Low Serious .206 3.7
High Serious .337 7.0
Low Minor .063 1.1
High Minor .240 4.8

. High None .106 2.2

Log (probability of disaster)
and Type of hazard

Coastal zone A -.021 + .0061junit - .83
Coastal zone B -.008 + .03l6junit -2.5
Ri ve ri ne zone A -.017 + .050/unit -4.3
Riverine zone B ,000 + . 0553juni t 2.8

R2 = .125

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.



TABLE 6.18

REGRESSION FOR 75% EARTHQUAKE SAMPLE

Ordinary Least Squares

Name of Variable Coefficient T-ratio

Homeowner is aware of hazard insurance Dependent Variable

Constant terml

Income
Medium
High

Marital Status
r~arried

.149

.144
• 171

.061

2.9
3.1

1.3

Log (probability of disaster)

R2
= . 119

Education
Low
High
Low
High
High

and Problem
Seri ous
Seri ous
Minor
t~i nor
None

.468

.430

.028

.348

.110

.0020/unit

3.1
3.8

.24
3.2

.93

.21

lEstimated probabil i ty of homeowner bei ng 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.



Variable Name

INCOME

PROBLEM

KNOWONE

EDUCATION

HAZARD

Variable Name

TABLE 6.19
MEASURES OF EFFECT IN CONTINGENCY TABLE

Model: 75% Flood Sample*

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. Imp1i ed Probabil ity Di fference
Logit Difference

Logit

- .312
.056
.256

.670

.100
- .770

.752
- .752

- .120
.120

.190

.146
- .320
- .016

Probability
Difference

INCOME
High vs. Low
High vs. Medium

PROBLEM
Serious vs. Minor
Serious vs. None

KNOWONE
Yes vs. No

EDUCATION
At least high school graduate
vs. less than hi~h school
graduate

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

.568

.200

.570
1.440

1.504

.240

.044
- .304
- .510

.142

.050

.143

.360

.376

.060

.011
- .076
- .128

*Derived from Table 6.5 model 1 except for EDUCATION which is taken
from a different run.



Variable Name

INCOME

PROBLEM

KNOWONE

EDUCATION

TABLE 6.20
MEASURES OF EFFECT IN CONTINGENCY TABLE

Model: 75% Earthquake Samp1e*

a. Logi ts
Level

Low
Medium
High

Seri ous
r"1i nor
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

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

PROBLEr~

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

KNOWONE
Yes vs. No 2.064

Probability
Difference

.155
- .003

. 105

.291

.516

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

.988 .247

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



TABLE 6.21

REGRESSION FOR 25% COMBINED SAMPLE

Ordinary Least Squares Logit
Effect on

Name of Variable Coefficient T-ratio Coefficient Probability T-ratio
(A rox. )

Homeowner has insurance Dependent Variable

Constant term' .001 -2.913 .052

Education
At least high school .023 \ .55 .098 .005 .41
graduate

Income
Medium .043 1.1 .225 .012 .97
High .055 1.1 .329 .019 1.1

Marital Status
Married - .013 - .31 - .073 - .003 - .30

Risk Aversion
Medium .063 1.0 .362 .021 .98
High .088 1.4 .542 .034 1.5

Problem and Know Someone
Serious Yes .660 12.4 3.620 .618 9.6
Minor Yes .659 10.6 3.561 .605 8.2
None Yes .480 6.8 2.623 .376 6.1
Serious No .264 4.6 1.571 .156 4.4
Minor No .217 4.2 1.387 .127 4.0

log (probabil ity of
disaster) .021/unit 2.3 .121/unit .030/unit 2.3

Age .0025/yr. 2.0 .015/yr. .004/yr. 2.1

Years 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/$1000 2.1

Type of hazard
Coastal zone A .048 1.1 .289 .016 1.2
Coastal zone B - .004 - .074 - .034 - .002 - .11
Riverine zone A - .038 - .68 - .235 - .010 - .71
Riverine zone B .030 .44 .255 .014 .58

2R = .327

'Estimated probability of homeowner purchasing insurance who:
(a1_ 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 while not knowing anyone with insurance.
(f) expects $1 future damage, and
(g) lives in an earthquake area.



TABLE 6.22
REGRESSION FOR 100% COMBINED SAMPLE

Ordinary Least Squares

Name of Variable Coefficient T-rati 0 Coefficient

Logit

Effect on
Probability

A rox.)
T-ratio

Homeowner has insurance

Constant term1 - .022

Dependent Variable

-2.873 .054

Education
At least high school
graduate

Income
Medi um
High

Marital Status
Married

Risk Aversion
Medium
High

Prob1em and Know Someone
Serious Yes
Minor Yes
None Yes
Serious No
Minor No

log (probability of
disaster)

Age

Years lived in house

Future damage
Can't estimate
No damage
Some damage

Type of hazard
Coastal zone A
Coastal zone B
Riverine zone A
Riverine zone 8

R
2 = .292

.065

.048

.054

.033

.• 056
.105

.576

.514

.298

.199

.132

.018/unit

.0032/yr.

- .00033/yr.

.0046
- .164

.0010/$1000

.036

.035
- .025

.046

3.2

2.3
2.3

1.5

1.8
3.3

21.4
17.1
8.3
7.0
5.2

4.0

5.4

-4.4

- .15
-6.6
3.0

1.7
1.3

- .87
1.4

.372

.261

.299

.199

.343

.632

3.007
2.526
1.534
1.046

.764

.102/unit

.019/yr.

- .0020/yr.

.015
- .976

.0059/$1000

.212

.202
- .165

.291

.022

.015

.017

.011

.020

.043

.480

.361

.154

.085

.055

.026/unit

.005/yr.

- .0005/yr.

.001
- .033

.0015/$1000

.012

.011
- .008

.017

3.2

2.2
2.2

1.7

1.9
3.4

17.6
14.1
7.9
6.6
5.2

4.0

5.5

-4.5

- .088
-6.5
3.0

1.8
1.3

-1.0
1.5

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) thinks there is no hazard problem while not knowing anyone with insurance,
(f) expects $1 future damage, and
(g) lives in an earthquake area.



TABLE 6.23
REGRESSION FOR 75% FLOOD SAMPLE

Ordinary Least Squares Logit
Effect on

Name of Variable Coeffi ci ent T-ratio Coefficient Probability T-ratio
A rox. )

Homeowner has insurance Dependent Variable

Constant term1 .045 -2.450 .079

Education
At least high school
graduate .051 1.9 .284 .023 1.8

Income
Medium .029 1.0 .146 .011 .92
High .055 1.7 .307 .026 1.6

Mari ta1 Status
Married .030 1.1 .191 .015 1.1

Ri sk Avers ion
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

log (probabil ity of
disaster) .0l7/unit 2.6 .094/unit .024/unit 2.5

Age .0032/yr. 4.1 .019/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
Coastal zone A - .026 - .73 - .155 - .011 - .73
Coastal zone B - .0lD - .25 - .060 - .004 - .25
Riverine zone A - .068 .-1.7 - .420 - .026 -1.8

R2 = .307

l£stimated probabil ity of homeowner 'purchas; ng ins urance 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
(9) lives in riverine zone B.



TABLE 6.24
REGRESSION FOR 25% FLOOD SAMPLE

Ordinary Least Squares

Name of Variable Coefficient T-ratio Coefficient T-ratio

Homeowner has insurance Dependent Variable

Constant term1 .044 -2.525 .074

Education
At least high school
graduate - .030 - .64 - .213 - .013 - .74

Income
Medi um .059 1.3 .308 .024 1.1
High .033 .58 . .220 .017 .62

Ma rita1 Status
Married - .009 - .18 - .087 - .006 - .28

Risk Aversion
Medium .024 .34 .097 .007 .22
High .055 .75 .337 .027 .74

Problem and Know Someone
Seri ous 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 (probability of
disaster) .021/unit 2.0 .131/unit .033/unit 2.0

Age .0036/yr. 2.7 .023/yr. .0057/yr. 2.6

Years lived in house - .00030/yr. -1.6 - .OO20/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
Coastal zone A .018 .28 .0lD .001 .02
Coastal 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 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.



TABLE 6.25
REGRESSION FOR 100% FLOOD SAMPLE

Ordinary Least Squares

Name of Variable Coefficient T-ratio Coeffici ent

Homeowner has insurance Dependent Variable

Constant terml .047 -2.438

Education
At least high school
graduate .030 1.3 .158

Income
Medium .041 1.7 .216
High .054 1.9 .317

r·larita1 Status
Married .018 .73 .112

Risk Aversion
Medium .056 1.6 .314
High .109 3.0 .641

Problem and Know Someone
Serious Yes .570 19.4 2.957
Minor Yes .473 13.2 2.297
None Yes .297 8.0 1.532
Serious No .209 6.3 1.095
Minor No .147 4.6 .840

log (probability of
di saster) .017/unit 3.1 .099/unit

Age .0033/yr. 4.8 .019/yr.

Years lived in house - .00037/yr. -4.2 - .0022/yr.

Future damage
can't estimate .020 .56 .135
No damage - .143 -5.1 - .799
Some damage .0017/$1000 3.6 .011/$1000

Type of hazard
Coastal zone A - .015 - .47 - .101
Coastal zone B - .015 - .44 - .103
Riverine zone A - .067 -1.9 - .413

R2 = .317

T-ratio

.080

.012 1.2

.017 1.6

.027 1.9

.009 .76

.026 1.5

.062 2.9

.547 15.8

.384 10.9

.207 7.4

.127 5.9

.088 4.6

.025/unit 3.0

.0048/yr. 4.8

- .00055/yr. -4.2

.011 .66
- .043 -4.7

.0026/$1000 3.4

- .007 - .54
- .007 - .50
- .026 -2.0

1Estimated probabil ity Of homeowner purchasi ng insurance who:
(a) is not a high school graduate.
(b) is low income.
(e) -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.



TABLE 6.26

REGRESSION FOR 75% EARTHQUAKE SAMPLE

Ordinary Least Squares Logit
Effect On

Name of Variable Coefficient T-ratio Coefficient Probability T-ratio
A rox. )

Homeowner has insurance Dependent Variable

Constant terml - .119 -3.753 .023

Education
At least high school
graduate .150 3.0 .982 .036 3.3

Income
Medium .082 1.7 .456 .013 1.7
High .049 .92 .264 .007 .89

Marital Status
Married .099 2.1 .612 .019 2.3

Risk Aversion
Medi urn .039 1.3 .355 .009 .80
High .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 (probability of
disaster) .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/ $1 000 .00034/$1000 .40

R2 = .251

lEstimated probability of homeowner purchasing insurance who~
(a) is not a high school graduate,
(b) has low income,
(c) is not ma rri ed,
(d) is not risk averse,
(e) thinks there is no hazard problem while not knowing anyone with insurance, and
(f) expects $1 future damage.



TABLE 6.27
REGRESSION FOR 25% EARTHQUAKE SAMPLE

Ordinary Least Squares Logit
Effect on

Name of Variable Coefficient T-rati 0 Coefficient Probability T-ratio
(A rox. )

Homeowner has insurance Dependent Variable

Constant term1 - .194 -11.039 .00002

Education
At least high school
graduate .182 2.1 1.044 .00003 2.1

Income
Medium .011 .13 .096 0 .21
High .067 .67 .454 .00001 .85

Marital Status
Married .032 .40 .138 0 .32

Risk Aversion
Medium .175 1.4 1.182 .00004 1.5
High .203 1.7 1.370 .00005 1.7

Problem 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 19.204 .999 3.1
Serious No .362 2.7 8.936 .109 2.6
Minor No .365 3.2 8.935 .109 3.2

log (probabil ity of
disaster) .025/unit 1.5 .138/unit .035/unit 1.5

Age - .0006/yr. - .23 - .00ll/yr. - .00028/yr. - .075

Years lived in house •0001 9/yr. .57 .00082/yr. .00021/yr. .47

Future damage
Can't estimate - .067 - .57 - .411 0 - .64
No damage - .196 -1.6 - 1.286 - .00001 -1.6
Some damage .00022/$1000 .26 .00081/$1000 .00020/$1000 .15

R2 = .290

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) thinks there is no hazard problem while not knowing anyone with insurance, and
(f) expects $1 future damage.



TABLE 6.28
REGRESS ION FOR 100% EARTHQUAKE SII.MPLE

Ordinary Least Squares

Name of Variable Coefficient T-ratio Coefficient

Homeowner has insurance Dependent Variable

Constant term1 - .149 -3.821

Education
At least high school
graduate .168 3.9 1.028

Income
Medi urn .062 1.5 .342
High .054 1.2 .282

Marital Status
Married .064 1.6 .409

Risk Aversion
Medi um .086 1.3 .626
High .133 2.1 .882

Prob1em and Know Someone
Serious Yes .641 9.3 3.764
Minor Yes .584 10. i 3.022
None Yes .299 2.1 1.566
Serious No .183 3.2 1.005
Minor No .130 2.7 .779

log (probability of
disaster) .021/unit 2.6 . 124/unit

Age .0030/yr. 2.6 .019/yr.

Years lived in house - .00022/yr. -1. 5 - .0015/yr.

Future damage
Can't estimate - .041 - .71 - .250
No damage - .207 -3.6 -1. 464
Some damage .00031/$1000 .63 .0018/$1000

R2 = .248

T-ratio

.021

.036 4.1

.008 1.5

.007 1.1

.010 1.9

.018 1.6

.029 2.3

.464 7.3

.289 8.4

.073 2.1

.035 3.2

.024 2.8

.031/unit 2.8

.005/yr. 2.9

- .0004/yr. -1.8

- .005 - .81
- .016 -3.6

.0005/$1000 .65

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) thinks there is no hazard problem while not knowing anyone with insurance, and
(f) expects $1 future damage. .



TABLE 6.29

REGRESSION FOR 75% CQ~BINED SAMPLE

Ordina ry Leas t S9 ua res Logit
Effect on

Name of Variable Coefficient T-ratio Coeffici en t Probability T-ratio
A rox. )

Homeowner has insurance Dependent. Variable

Constant tenn1 .254 -1.170 .237

Income
Medi urn .091 4.0 .485 .098 4.0
High .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/$1000 1.3

log (probability of
disaster) .021/unit 3.8 .110/unit .027/unit 3.8

Prob1em and Know Someone
Serious 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
Seri ous No .208 6.2 .999 .220 5.7
Minor No .130 4.4 .680 .143 4.2

Type of hazard
Coastal zone A .015 .59 .081 .015 .62
Coastal zone B .013 .41 .086 .016 .51
Ri veri ne zone A - .102 -3.1 - .582 - .089 -3.2
Riverine zone B - .031 - .81 - .148 - .026 - .73

R2 = .246

1Estimated probabil ity of homeowner purchasi ng i nSU1'ance 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 an earthquake area.



TABLE 6.30

REGRESSION FOR 75% FLOOD SAMPL~

Ordinary Least Squares Logit
Effect on

Name of Variable Coefficient T-ratio Coefficient Probabi 1i ty T-ratio
(A rox. )

Homeowner has insurance Dependent Variable

Constant term1 .261 -1.102 .249

Income
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 (probability of
disaster) .018/unit 2.7 .094/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
Coastal zone B .048 1.2 .259 .052 1.2
~iverine zone A - .075 -1.8 - .441 - .073 -1. 9

R2 = .266

lEstimated 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) lives in Riverine zone B.



TABLE 6.3j

BALANCED REPEATED REPLICATION USHlG ORDINARY LEAST SQUARES FOR 75% RIVERINE FLOOD SAMPLE

Unweighted Data Weighte1 Data

(1 ) (2) (3) (4) (5) (6) (7)
Variable Standard Design Corrected Standard Error of

Name Coefficient Error T-ratio Effect T-ratio Coefficient Design Effect

Homeowner has Insurance Dependent Variable

Constant tenn1 .279 .125 .224 .543

Education
At least high school

graduate .001 .049 .03 1.2 0.02 - .003 .012

Income
Medium - .022 .053 - .41 1.1 - .36 .031 .245
High - .027 .060 - '.46 1.5 - .30 - .032 .239

Marital Status
Married .069 .050 1.4 1.6 .83 - .002 .095

Risk Aversion
Medium .032 .072 .44 .93 .47 - .059 .107
High .047 .076 .62 .67 .92 .031 .116

Problem and Know Someone
Serious Yes .632 .056 11.2 3,2 3.5 .090 .081
Minor Yes .432 .082 5.3 2.8 1.9 .282 .293
None Yes .270 .075 3.6 .84 4.3 .130 .109
Serious No .275 .068 4.0 2,4 1.7 - .024 .127
M"inor No .064 .066 .97 1.5 .63 .007 .104

Log (probability of disaster) .021/unit .011 1.8 1.8 1.0 .022/unit .030

Age .0016/yr. .0016 1.0 1.6 . 65 - .003/yr . .0025

Years lived in House - .00059/yr. .00017 - 3.4 1.3 - 2.5 - .00008/yr. .00044

Future Oamage
Unable to estimate - .010 .078 - .13 .87 - .15 .604 .511
No damage .184 .051 - 3.6 1.4 - 2.5 .049 .066
Some damage .00025,$1 ,000 .395 .25 .90 .28 .0022/$1,000 .844

Hazard
Zone A - .100 .039 - 2.5 3.7 - .69 - .059 .312

R2 for 75% unweighted Riverine Flood sample = .410

1Estimated probability of homeowner purchasing insurance who:
a. is not a high school graduate,
b. has low income,
c. is not married,
d. "is slightly averse to risk,
e. thinks there is no hazard problem while not knowing anyone with insurance,
f. expects $1 future damage, and
g. lives in zone B.



TABLE 6,32

BALANCED REPEATED REPLICATION USING ORDINARY LEAST SQUARES FOR 75% EARTHQUAKE SAMPLE

Unweighted Data I l~ei ghted Da ta

(1 ) (2) (3) (4) (5) (6) (7)
Variable Standard Design Corrected Standard Error of

Name Coefficient Error T-ratio Effect T-ratio Coefficient Design Effect

Homeowner has Insurance Dependent Variable

Cons tant term1 - .119 .129 - .162 .074

Education
At least high school

graduate .150 .049 3,0 1.1 2.8 .047 .071

Income
Medium .082 .049 1.7 1.0 1.7 .032 .058
High .049 .054 .92 .96 .96 - .002 .063

Harita1 Status
Married .099 .047 2.1 .94 2.3 .071 .056

Risk Aversion
Medi urn .039 .077 .51 1.1 .47 - .030 .078
High .099 .076 1.3 1.5 .90 - .042 .079

Problem and Know Someone
Serious Yes .598 .078 7.6 .64 11. 9 .488 .219
Minor Yes .524 .066 7.9 .78 10.0 .475 .156
None Yes .112 .163 .69 1.1 .61 .260 .135
'Serious No .138 .063 2.2 .67 3,3 .047 .048
Minor No .068 .053 1.3 .82 1.6 .069 .029

Log (probability of disaster) .020/unit .010 2.1 1.7 1.2 - .018/unit .010

Age .004/yr. .001 3.1 .86 3.6 .0025/yr. .0009

Years Lived in House - .0003/yr. •00016 - 1.9 1.0 - 1.8 - .00007 /yr . .0001

Future Damage
Unable to estimate - .040 .068 - .59 1.0 - .58 .0008 .060
No damage - .237 .067 - 3.6 1.1 - 3.3 - .105 .026
Some damage .00029/

$1,000 .256 .45 1.1 .42 .00052/$1,000 .187

R2 for 75% unwefghted Earthquake sample = .251

1Estimated pl'obability of homeowner purchasing insurance who:
a. is not a high school graduate,
b. has low income,
c. is not married,
d. is slightly averse to risk~

e. thinks there is no hazard problem while not knowing anyone with insurance, and
f. expects $1 future damage.



TABLE 6. 33

CALCULATED PROBABILITY FOR 75% EARTHQUAKE SAMPLE
COMPARED TO

PREDICTED PROl3ABILITY FOR 25% EARTHQUAKE SAMPLE

For individuals having insurance:

Correctly Unable to Incorrectly
Classified Classify Classified

75% sample 38

I
36 26

I25% sample 42 30 27

For individuals not having insurance:

Correctly Unable to Incorrectly
Classified Classify Classified

75% sample l 66 29 5 I25% sample 62 32 6
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CHAPTER 7

CONTROLLED LABORATORY EXPERIMENTS

7.1 INTRODUCTION

The field survey described in the preceding chapters has provided

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 extent to which the research can

be generalized.

As noted in Chapter 3, there has been little experimental work of any

type on insurance decisions. Yaari (1965) presented data suggesting that

purchase of insurance and gambling are due to sUbjective exaggeration of the

probabilities of rare losses or gains. Irwin and Tolkmitt (1969) did a small

study of insurance purchasing but make it clear that the study was not

motivated by any interest in "commercial insurance". Not surprisingly, their

results provide little insight into the problems that concern us here.

Williams (1966) distinguished between pure risks (offering no chance of gain)

and speculative risks (where chance of loss is tolerated in pursuit of some

gain). He did an experiment showing that people's attitudes towards pure

risks are unrelated to their attitudes towards speculative risks; neither

kind of attitude toward risk predicted people's insurance behavior outside of

the laboratory. (For similar results, see Greene, 1963, 1964). As Williams

observed, most experimental studies of risk taking have involved speculative

risks. A recent review of such laboratory studies by Slovic, Fischhoff and

Lichtenstein (1977) indicates that the expected utility theory poorly accounts

for preferences among speculative gambles except in some very simple

situations.
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7.2 THE EXPERIMENTER'S DILEMMA
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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 existing situation for the

sake of experimental knowledge (e.g. willfully manipulating the policies

offered to subjects living in hazard prone areas). One option is to provide

subjects with a substantial asset that could then be put at risk. The

economics of scientific research, however, preclude making those staked assets

very substantial.

7.2.1 The Urn Solution

Rather than providing subjects with some minimal assets to be put at risk

and then hoping that these assets would be safeguarded in the same way as one

would protect large-scale real assets, we decided to pose insurance questions

in the abstract. The "hazard" which our subjects faced was the drawing of a

blue ball from an urn composed predominantly of red balls. Their potential

losses and the insurance premiums for policies which 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 below reflect the way people believe they would behave, given a

hypothetical situation.

As an isolated research tool, such urn studies would be clearly

inadequate. In conjunction with the field survey and the farm game simulation

(described below), however, they comprise part of a multi-method research

package. 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 lab, the trade-off is reversed. The package of studies

should indicate the results that would be obtained in that realistic and

controlled study which is beyond our power to conduct.
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We will have more to say about the limitations of urn studies. However,

one could also argue that insurance-buying behavior will be closest to that

implied by the utility theory in those abstract situations in which subjects

are presented with reliable information about all the variables needed to make

economically sound decisions. Such conditions are seldom if ever matched in

real life. Use of an urn to generate "disasters" allows experimental control

of the perceived probability and eliminates idiosyncratic attempts at wishful

thinking or second-guessing Mother Nature.

7.3 THE URN GAME ITSELF

Each urn experiment was prefaced with the following introduction:

In the present booklet, we are going to describe a series of
gambling games. Each ga~e has the possibility of negative outcomes.
Each allows you to buy lnsurance 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

vremium was set at one point for each urn and the loss (L) and probability of

loss [pel)] were adjusted so that the expected loss from drawing one ball from

the urn [pel) multiplied by L] was also one point. For example, an urn might

contain one blue ball in one thousand balls, the drawing of which incurred a

loss of one thousand points. Thus, in each case, subjects were offered

actuarially fair or "pure" insurance. In real-life situations, 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

~n the game, they were told:

As ¥ou can see, you can only lose in this sort of game (either
by drawlng a blue ball or by buying insurance). Your object is to
lose as little as possible. For each game figure out what insurance
you would buy to end up with the fewest negatlve 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.
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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 in some of these

attributes are investigated below; the effects of other changes await further

research.

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 Balls 1 999 1
No. of Points -1,000 0

2. No. of Ball s 5 995 1
No. of Points 200 0

3. No. of Ball s 10 990 1
No. of Points 100 a

4. No. of Balls 50 950 1
No. of Points 20 a

5. No. of Balls 100 900 1
No. of Points 10 a

6. No. of Ball s 250 750 1
No. of Points 4 a

About 700 individuals took part in these experiments. Most were

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



CONTROLLED LABORATORY EXPERIMENTS Page 7-5

exception to the above was a study in which members of the Eugene, Oregon

League of Women Voters and their spouses served as subjects. This group was

studied to determine whether the results obtained from the other, younger

subjects, would generalize to a population of socially concerned homeowners

responsible for making insurance decisions in their daily lives.

It has been our impression that the vast majority of our subjects take

these sorts of experimental tasks seriously. Subjects' written reasons for

their insurance-purchasing decisions indicated to us that the urn studies were

no exception to this rule.

7.3.1 The Basic Experiment: Varying Probability Of Loss

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 on which insurance subjects will purchase

policies for these six urns. Utility theory postulates a concave (negative)

relationship between utility and loss; the disutility of a loss increases

faster than does the loss. This concavity leads to the prediction that

subjects will purchase insurance whenever the premium is equal to the expected

loss.

However, it is not unreasonable to suppose that sometimes subjects will

not purchase insurance, because of the time and effort required to process

information or because of error in the subjective assessments of utility.

When modified in some such way, utility theory would predict that subjects

would be most likely to insure against low-probability, high-loss urns,

because those situations yield 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 hypothesizes

that subjects will not buy insurance unless they view the hazard to be a

problem worthy of concern. This may lead them, as a simplification measure,

~o ignore urns for which the probability of loss is too low to constitute a

real threat. That is, there may be a threshold which must be passed before

the probability becomes consequential and demanding of protective action.

Presumably, such a threshold would vary over individuals. For some, it. might

lie between urns and 2 (i.e. between P(L) =.001 and .005), for others,

between urns 4 and 5, etc. If this hypothesis is correct, then we should
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find, over a group of subjects, a greater propensity to insure against

high-probability, low-loss events.

7.3.2 Results Of The Urn Game

Figure 7.1 presents the pooled responses of 109 subjects presented the

game in Table 7.1. Contrary to the predictions derived from utility theory,

we found a strong preference for insuring against events which are likely to

happen, but incur relatively minor losses. Whereas only about 20 percent of

the subjects were willing to insure against the urn with peL) = .001, over 80

percent insured against the urn with peL) = .25.

Preference patterns of individual subjects were also examined. Each

subject's responses were classified into one of six categories: (1) buy all;

(2) buy none; (3) buy for some subset of least likely losses (1. e. urns 1•,
and 2· 1,2, and 3; 1,2,3, and 4; or 1,2,3,4, and 5); (4) buy for some,
:jubset of most likely losses (1. e. urns 6; 5 and 6; 4,5, and 6; etc. ); (5)

buy for some subset of contiguous middle likelihood losses (Le. urn 4 alone;

3 and 4; 2,3, and 4; 4 and 5; etc.); and (6) other, noncontiguous patterns

(e.g. urns 3 and 5). The results of this analysis, shown in line of Table

7.2, further demonstrate the strong preference for insurin~ against the most

likely losses rather than against the least likely ones. Roughly one subject

in five bought no insurance at all, while one in eight bought all available

policies. Almost half of all subjects insured against some subset of the most

likely losses compared with only 6.7 percent insuring against some subset of

the least likely losses.

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 such an 8-urn

game appear in Figure 7.2. The pattern found with 6 urns (repeated in Figure

7.2) 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. Evidently, there are some individuals

for whom large losses are worthy of concern, however low their probability (at

least within the range studied).
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TABLE 7.2

PATTERNS OF INSURANCE PURCHASE

Buy Buy Least Buy Some Subset of:
i likely Most Li ke1y r~idd1 e Li keli- 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

Fann Game I 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.

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 for the smallest loss

with the largest probability (Figure 7.3).

7.3.3 Robustness Of The Probability Effect

However dramatic the results depicted in Figures 7.1 and 7.2, one might

ask whether, they are not, at least in part, an artifact of the particular

subjects or the particular version of the urn game that we used. To believe

in these results, one would like evidence showing that they are resilient

enough to withstand changes in subject population and changes in experimental

format.

Subjects. To test for the generality of results over changes in the

subject population, we replicated the 8-urn study with members and spouses

from the Eugene, Oregon League of Women Voters. Only individuals who

participated in making insurance decisions for their household were studied

(15 females; 7 males). The results (not shown) were quite similar to those

obtained with the younger subjects, recruited via newspaper ads. Again, there

was a sharp increase in insurance purchasing as probability of loss increased.

Whereas only 27 percent said they would purchase insurance at P(L) = .0001,65
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percent would purchase insurance at peL) = .50.
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Order Qf presentation. One possible biasing factor is the order in which

the various urns were presented on the page. In the results reported above,

subjects considered first those urns with the lowest peL), as in Table 7.1.

Perhaps they favored insuring against the most likely losses because of the

experience accumulated 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 insurance

(whose premium equalled the expected value of the gamble), which is seldom

encountered in real life. Figure 7.3 compares the results of offering 178

subjects insurance for which the expected loss of the gamble is greater than,

less than, or equal to the premium. These represent subsidized, commercially

offered, and pure insurance, respectively. The subsidized insurance

variations were created in four different ways: by decreasing the premium by

twenty percent or fifty percent, or by decreasing the loss by twenty percent

or fifty percent. The commercially offered insurance was created by twenty

percent or fifty percent increases in either premium or loss. The results of

these variations, averaged across the four ways, are shown in Figure 7.3.

Subjects did show some sensitivity to these expected-loss manipulations in the

direction one would predict. A larger proportion were willing to buy

subsidized insurance than pure or commercial coverage for each urn. However,

the preference for insuring against high-probability, low-loss risks remained

strong.

Simultaneous ~ separate .!J.L!l§.. The data described above came from

studies in which all urns were presented on the same page. One might argue

that this simultaneous presentation might induce strategies that would differ

from those that would occur if the urns were presented separately, one per

page. A study was conducted to see whether presenting one urn per page would

affect insurance preferences. Table 7.3 shows the results of presenting urns

one per page as opposed to presenting them simultaneously on one page. The

particular urns used here in this experiment were different from those used in
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the previous experiments; they were adopted from experimental work done by

Amos Tversky and Daniel Kahneman at the Hebrew University of Jerusalem. We

found that the 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 less likely to insure against the urn with the highest loss and

highest premium. This result, too, is inconsistent with concave utility

functions.

TABLE 7.3

EFFECT OF SIMULTANEOUS VERSUS SEPARATE PRESENTATION OF URNS

Probabil i ty Amount Proportion Purchasing I~surance

of Loss of Urns Presented Urns Presented
pel) loss Premium on one Page N=134 Separate 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

7.3.4 Promoting Insurance Against Unlikely Calamities

How can one get people to insure against low-probability, high

consequence events? One approach to this problem is to treat disaster

insurance as an unmarketable commodi~y, and search for ways to package it more

effectively. For example, if what people really want is insurance against

high-probability, low-loss events, perhaps they will also insure against

unlikely disasters if such insurance is included in a package with insurance

against likely losses, at a reasonable extra cost. Our first attempt to do

this was by offering subjects a multi-risk policy, in which the only insurance

available protected against all 8 urns (the urns in Figure 7.2) for a premium

of 8 points. Of 35 sUbjects, only 11 bought this policy. Whereas in the

previous studies offering insurance against 8 urns separately we "sold" an

average of 3.3 points' worth of insurance per subject, here we sold only 2.5
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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 8-urn multi-risk insurance policy, subjects were asked to buy

over twice as much insurance as they ordinarily would (8 vs. 3.3 points).

Perhaps greater success would be achieved with a package offering disaster

insurance at not so much greater a cost. In a subsequent experiment, 151 new

subjects were shown three urn games. One consisted of a single urn offerin~ a

high (.20) probability of losing 10 points. The insurance premium for this

urn was 2 points. The second game also had one urn, carrying a .001 chance of

losing 1000 points with a 1-point premium. The third game involved both of

these urns and a combined <3 point) premium. In this compound situation,

subjects had to draw once from each urn and could insure only against both.

Subjects considered these three games in varying orders (none of which

affected the results). The 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. As a result, over twice as many people were insured against the

low-probability loss. Our subjects were willing to spend thirty percent more

for compound insurance than the sum of their expenditures for the two

single-urn policies. If it is in society's best interest to persuade people

to insure themselves against unlikely calamities, then adding protection

agaihst a small but likely loss might be one way to accomplish this.

Insurance as an investment. Other approaches to marketing insurance 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 due in part to this preference: insuring against high-probability,

low-loss urns gives people a good chance of obtaining a monetary return

(reimbursement of a loss). One way to provide the possibility of getting

something back with low-probability losses is to offer to reimburse subjects

if they make no claims. Of the many possible refund arrangements we adopted a

multi-risk insurance plan (one premium for eight urns) which refunded all of a

subject's premium if the subject made no claims, i.e. if no blue balls were

drawn. Actuaria11y fair insurance offering this option must, of course, carry
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TABLE 7.4

INSURANCE PURCHASES FOR SIriGLE AND COMPOUND URNS
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Proportion Points Sold
Urn Game P(L) L Premium Purchasing Per Subject

Low Probability .001 1000 1 .24 .24

High Probabil ity .20 10 2 .47 .94

Compound both of above 3 .51 1.53

a higher premium than insurance that reimburses only when losses occur. For

the 8-urn situation, the fair premium is 11.7 points.

Each of the 35 subjects offered the multi-risk, no-refund insurance

described above 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

purchased the non-refund multi-risk. This amounted to 7.54 insurance points

per subject or 62.8 percent of all insurance possible, compared with 31.4

percent of all multi-risk insurance possible and 41.3 percent of all

non-multi-risk insurance purchased in earlier 8-urn games. This popularity

emerged even though this insurance is a variant of the multi-risk insurance

that proved rather unpopular, and though it was considered after the

multi-risk package which carried a substantially smaller premium (8 versus 12

points) • Examination of SUbjects' 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.

7.3.5 Limitations Of The Urn Paradigm

These studies have obviously not exhausted the possible variations using

the urn design, whose abstractness and simplicity make experimental

manipulations relatively easy and straightforward. Other variables, such as

deductibles and premium amounts could be studied. None of these variations,

however, pertain to the basic limitation of these urn studies, their abstract

and hypothetical nature. Urn subjects consider w~ll-defined insurance
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problems in isolation and without real stakes at risk.
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Our confidence in

these results would be strengthened if they could be confirmed in a more

realistic laboratory setting where insurance was not the sole object of

attention. The farm game described below was an attempt to provide that

experimental confirmation.

7.4 INTRODUCTION TO THE FARM GAME

Our solution to the realism problem was to devise a farm management game

involving many decisions, including the purchase of insurance. Subjects were

told:

Farming is a business that requires decisions. In this game,
the number of decisions has been considerably reduced 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 appl¥ to those crops; and
(3) what insurance you will buy, if any, agalnst certain natural
hazards.

Participants played the game for fifteen 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, they were given a 240 acre farm with a permanent concrete pipe

irrigation system, a variety of farm equipment, and $80,000 of debt, leaving

an initial net worth of about $200,000. The instructions, which took one to

one and a half 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

~or each crop, the fixed costs of growing each crop (machinery, labor and

water), and the risks they faced.

For every 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 risks. 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 afforded us control over
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the perceived probability of each hazard. The probability values were chosen

to cover the range that had produced the greatest differences in insurance

purchase propensity in our urn studies. Losses and premiums were established

so that (a) the largest loss equalled or exceeded the value of the farm, thus

ending the game; and (b) the cost of the premium would be non-negligible.

The average subject's net earnings were approximately $6000 per year. Thus,

the purchase of insurance, at $500 per hazard, was not an insignificant

expense.

TABLE 7.5

FARM GAME HAZARDS

Hazard No. Proba bil ity Loss Premium

1 .002 $247,500 $500

2 .01 49,500 500

3 .05 9,900 500

4 .10 4,950 500

5 .25 1,980 500

Thirty subjects were recruited through an advertisement in the local city

decision-making experiment.

newspaper offering $2.25 per hour for participation in a five-hour

Applicants were screened to eliminate those

uncomfortable or unfamiliar with working with numbers. There were nineteen

males and eleven females, with a mean age of twenty-five.

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 7.4 shows that the first

round responses of the farm game subjects were similar to the responses of urn

game subjects in avoiding insurance against high-probability, high-loss

hazards and preferring 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 insure against the loss of their whole farm.
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Figure 7.4 also shows subjects' reponses on the last (fifteenth) round of

this game. Here, we find a marked increase in subjects' willingness to insure

against all but the most likely losses, with the biggest increase for the

middle likelihood losses (P(L) = .05 and .10). On the last round only one

subject insured against the least likely loss who did not also insure against

all other losses. There may be several reasons for increased purchase of

insurance. Subjects may simply have become familiar with the game over time,

and thus could devote more attention to insurance decisions rather than crop

and fertilizer decisions. In addition, the farms were gaining in value over

time; the subjects may have become more conservative, wishing to protect

their greater assets. The differentially greater increase of purchase of

low-probability insurance may have been due to the subjects' increasing belief

that the low-probability disasters, which very 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 will be more

closely examined in a later section of this chapter.

Over all rounds, farm game subjects bought much more insurance than urn

subjects; 30 percent of the time they insured against all five disasters

compared to 12.6 percent for the 8-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).

7.4. 1 Farm Game II

One possibly important difference between the farm game and real-life

decisions is that subjects were not rewarded for managing their farm properly.

Thus, 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 different crop-fertilizer combinations

to see what would happen). Our final experiment explored this possibility

with thirty-one new subjects who were told that their earnings for

participating in the experiment would depend upon their farm earnings. They

were paid from $2.50 to $20, depending on their net worth at the end of Round

fifteen.
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Results. One distinct effect of the change in payoff mode was to

increase subjects' mean earnings over the fifteen rounds from $85,000 to

$100,000. Figure 7.5 shows first play and last play results. Hourly pay

(Game I) and pay-by-farm-earnings (Game II) have produced remarkably similar

patterns. In as realistic a context as may be possible in a laboratory

experiment, where insurance is not the sole focus of the subjects' attentio~,

we have found that subjects avoid insuring against low-probability, high-loss

events. Although this aversion is weaker than with the urn games, it should

be noted that even the present effect clearly violates the predictions of

utility theory.

What effect did the occurrence of a disaster have upon insurance behavior

on the next round of the game? The answer to this question is shown in Table

7.6, which analyzes the combined results from both farm games. In Table 7.6

the data are analyzed separately according to whether a hazard did or did not

occur on the previous round. Looking at line 1, we see that when no hazard

occurred on the previous round, only 9 percent of the decisions on the next

round were changed. These changes were almost equally divided between buying

a policy against a previously uninsured hazard (4.9 percent) and cancelling an

existing policy (4.1 percent). Similar results were obtained for decisions

made after a round on which a hazard did occur (line 2). There was only a

slight, statistically insignificant, increase in purchases of policies for

previously uninsured hazards. However, it is instructive to divide the data

in line 2 into two categories-- decisions made for the same hazard that had

just occurred (line 2a) and decisions for hazards other than the one that had

just occurred (line 2b). When this is done, we see that there was a much

greater rate of cancellation of existing policies for hazards that had just

occurred (9 percent) than cancellation of other policies (2.5 percent). This

suggests a belief that, since the hazard has just happened, it is unlikely to

reappear soon. This belief, known as the "gambler's fallacy", has been found

in laboratory studies as well as among residents of hazard areas (Slovic,

Kunreuther, and White, 1974, pp. 192-193).

A slightly different way of looking at the effect of previous hazard

experience is to examine the behavior of people who suffer an uninsured loss

on a particular hazard. On the round following such a loss, 15.4 percent

purchased insurance for that hazard. This is only slightly higher than the

rate of new insurance on hazards other than the one that just occurred (14.5
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TABLE 7.6

-EFFECT OF HAZARD EXPERIENCE ON ROUND N UPON
DECISIONS FOR ROUND N + 1
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Decision on Round N + 1

Keep Buy a Cancel
No. of Existing Remain New Existing

Outcome on Round N Decisions Policy Uninsured Policy Policy

l. No Hazard 2485 58.0 33.0 4.9 4.1

2. Haza rd Occurred 1840 57.0 33.5 5.8 3.8

2a. Hazard Occurred:
Decision for
same hazard 368

2b. Hazard Occurred:
Decision for
Different
Hazards 1472

55.7

57.3

29,9

34.3

5.4

5,8

9.0

2.5

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

percent) or the rate of new insurance on rounds that were not preceded by

hazards (13.0 percent). Thus, these people did not markedly increase their

insurance holdings after a hazard, a result that conflicts with observations

of actual insurance behavior in the aftermath of a disaster (see, for example,

Chapter 5). The reasons for this difference are not clear to us. One likely

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 such events.

7.5 EXPLAINING THE RESULTS

The major result of all the controlled experiments is that people buy

more insurance against moderate or high-probability, low-loss events than

against low-probability, high-loss events. The tendency to buy less insurance

as the probability of loss decreases can be explained in terms of a

probability threshold. It may be that people refuse to attend to or worry
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about losses whose probability is below some threshold, the level of which may

vary from individual to individual and from situation to situation.

Probabilities below the threshold are, essentially, treated as zero. 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 protecting ourselves against a "Pandora's urn" of

rare horrors.

When asked why they chose to buy or not to buy insurance the responses of

a majority of our subjects typically referred to some sort of threshold

notion. Some examples follow:

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
sufficiently 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.

Actually, the threshold idea is not new to discussion of hazard

insurance. Senator Robert Taft Jr. observed that:

The most difficult obstacle for the flood insurance program to
overcome, however, does not relate to the difficulties of certifying
communitles for insurance. Instead, it relates directly to the
psychological outlook of individuals, homeowners, and businessmen in
the flood plain areas. People just do not buy 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. (Taft, 1972, p. 18)

7.5.1 Relation 1Q 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 probabilities

of loss than uninsured persons. It further suggests that greater perceived

probability of loss actually determines insurance purchasing rather than being
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a rationalization after the fact (e.g. "I have insurance, therefore I must

believe the hazard is likely"). Third, these laboratory results suggest that

the strong effect of previous hazard experience shown in the survey is most

likely due to increased subjective probability of the hazard rather than to

gr-eatec appreciation of the magnitude of loss.

Finally, the threshold notion is compatible with the sequential model of

choice shown in Figuce 3.2. In essence, we placed our subjects in Stage 3 of

vhe model by calling their attention to the hazard and giving them relevant

information for decision making. They indicated that pr'obability of loss was

a major' factoc in decision making at this stage. However, the notion of a

"finite reservoir of concern" that undeclies 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

insur'ance.

The thceshold concept also provides insight into other, often puzzlin~,

vbservations outside the r-ealm of the field survey. For example, the striking

fact that pcemium subsidization does not facilitate purchase of flood

insurance can be understood as a consequence of inattention to insurance due

to the low perceived probabilities of these hazards. If the event isn't going

to happen, it doesn't matter how cheap the insurance is. The crucial role of

pecceived probability may also explain the lack of consistency of individuals'

insurance behavior' acr'oss situations with differ'ing probability of loss

(Vaughn, 1971) and the inability to predict insurance decisions on the basis

of r'isk aversion indices obtained from gambling preferences (Greene, 1963,

1964; Williams, 1966). The preference for insuring against relatively

high-probability, low-loss events may also contribute to the popular'ity of

low-deductible insurance plans (Pashigian, Schkade, and Menefee, 1966) and

appliance service contr'acts.

7.6 SUMMARY AND CONCLUSIONS

To date, little exper'imental work has been done in studying the expected

utility theory of insurance or, for that matter, any type of insurance

decision. The controlled laboratory experiments were designed to complement

the field sur'vey analysis. The field survey traded contr'ol for r'ealism, the
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laboratory experiments traded realism for control over several variables.

Two types of experiments were developed: the urn problem and the farm

game. The urn problem 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 subjects 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 events with a low-probability of

occurrence but with a high loss. 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

included: changing the number of urns, changing the order of presentation of

the urns, manipulating the expected value of losing to simulate subsidized

insurance, offering a multi-risk insurance policy against loss from all the

urns, and offering a premium refund if the subject did not collect on his

multi-risk policy. With respect to the last two modifications it was found

that more people were willing to buy a multi-risk policy than single policies,

even when the multi-risk policy cost thirty percent more than the sum of the

single policies included. It was also found that twice as many subjects

purchased policies with refunds than without.

In the farm game, individuals had to decide what crops they were going to

plant, which fertilizer to use, and what insurance they would purchase a~ainst

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 experiments was not an hourly wage, but was

dependent upon their performance. Successful farmers received higher pay for

participating. Despite this difference, the two games produced remarkably

similar results.

An explanation as to why people bUy more insurance against moderate or

high-probability, low-loss events than against low-probability, high-loss

events emerges from these experiments and the analysis of field survey data.

People refuse to attend to or worry about losses whose probabilty is below
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some threshold, the level of which may vary from individual to individual and

from situation to situation. Probabilties below the threshold are essentially

treated as zero. This theory helps explain why many survey respondents showed

little concern about floods or earthquakes and why insured persons had greater

perceived probabilities of loss than the uninsured.





CHAPTER 8

BEHAVIOR AND ATTITUDES TOWARD MITIGATION AND RELIEF PROGRAMS

8.1 INTRODUCTION

Previous chapters have analyzed the homeowner's behavior towards

purchasing 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 towards 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. In many cases 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 will look for effects of this variable on knowledge, attitudes,

and behavior by classifying homeowners into two groups: those that have

suffered damage from past disasters (the "experienced" class) and those that

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 with the hazard and hence the need for insurance

protection. The general conclusion that emerges from this chapter is that

past experience plays a similar role by increasing homeowners' concern with

hazard mitigation measures. Thus, the chances of an individual undertaking

protective actions are relatively low until he has actually under~one a

personal experience with a flood or earthquake. The implications of these

findings for public policy will be discussed in Chapter 11.
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8.2 PAST EXPERIENCE WITH DISASTERS

8.2.1 Frequency And Severity Of Damage
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What actually happened to people as a result of floods and earthquakes?

A series of questions enabled homeowners to provide quantitative 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

regarding losses suffered from floods ~d earthquakes. A significant

proportion of the respondents have suffered damage at some time to a house

they have 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 strikes twice for

many of these homeowners: over 200 of the flood victims had two or more

disasters to their present home. Only 38 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 magnitude of the losses provide an interesting contrast between the

impact of these two types of disasters on our sample populat}on. The bottom

half of Table 8.1 details the per capita damage figures for those homeowners

who were able to provide loss estimates. Floods have been much more costly to

homeowners than earthquakes whether one aggregates over all disasters or looks

at just 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

$9,539 compared to only $1,412 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 have wreaked more havoc to residential victims than earthquakes. One

hundred sixty-seven homeowners suffered losses from floods totalling more than

$5,000 while only eight earthquake victims had damage exceeding this figure.

Only two homeowners in earthquake country suffered damage over $10,000, while

90 flood victims had losses above this amount.



TABLE 8.1

SUMMARY OF DISASTER EXPERIENCE

Flood Survey Earthquake Survey

Percent Percent
Number of Sample Number of Sample

Sample Size 2,055 (100)

Frequency of Experi ence :
Number with damage in any house

lived in and owned 551 (29)

1,006

206

(100)

( 21)

Number with two or more experiences
in any house lived in and owned 241

Number with damage in present house 456

( 12)

( 22)

189

152

( 19)

( 15)

Number with two or more experiences
in present house 203 (10) 32 3)

Dollar Number Dollar Number
Value in Sample Value in Sample

Per Capita Damage (for those able
to estimate damage) :

Damage for all reported
disasters

Damage for most serious
disaster

$9,539

$7,446

462

452

$1,412

$1 ,366

168

158



TABLE 8. 2

DISTRIBUTION OF AMOUNTS OF DAMAGE IN MOST SERIOUS DISASTER

Flood Survey

Damage range
(in $)

Number of
Respondents

I,,,,,,
I
I
I

Percent I
I,

Earthquake Survey

Damage range Number of
(in $) Respondents Percent

3.4

2.2

2.2

0.8

1.4

79.4

4.4

5.0

1.2

50

12

22

22

-------_._-----

1 - 100 44

Don't knovi date
of most serious
disaster 34

above 5,000 8

101 - 500

501 - 1,000

1,001 - 2,500

2,501 - 5,000

Don't know 14
damage

No damage 800

2.1

2.2

3.2

3.6

3.7

2.3

1.9

I,
73.2 :,

I

4.9 :
I

100

45

65

75

77

5001 -

SOl - 1,000

1,001 - 2,500

2,S01 - 5,000

5,001 - 10 ,000

No damage

above 20,000 39

10,001 - 20,000 51

Don't know damage 44

Don't know date of
most serious disaster 55

I,
2.5 :

I
I
I
I
I
I
I
I
I
I
I,,
I
I
I----------------
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8.2.2 Looking At Worst Experiences--What Happened?
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The cold figures cited above are a bit sterile and do not indicate the

nature of the damage. Many respondents provided rather graphic descriptions

of their losses. Consider one homeowner from New Braunfels, Texas who gave

the following account 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

i
and about 50

percent of the clothing all ruined by the water. Al the trees were
washed away. Had to replace disposal and air conditioning unit.
Everything ruined.

A Minot, North Dakota resident reported suffering the following damage in the

April, 1969 flood:

All the ceiling went off the basement. The tile all 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 eleven and one half 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 due to the loss of irreplacable 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 people described specific

contents damaged. These included everything that one would expect to find 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 breakage of

dishes, lamps, and similar objects. An equal number experienced cracked

walls, ceilings, and fireplaces. Although one person lost his house in a fire

resulting from a quake, most earthquake damage was minimal compared to the

flood damage. Even in severe earthquakes such as the San Fernando earthquake

of February, 1971, the vast majority of the responses were similar to the one



TABLE 8.3

NATURE OF DAMAGE FROM MOST SEVERE DISASTER

Descri ption

Flood
(551 People Responding)

Number of times
mentioned

Specific Responses
Damage to Structures and Major Equipment

Structural damage to floors, foundation,
walls, 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

equipment) 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
wa 11 s, ch i mney 66

Cracked plaster, damage to interior walls,
ceilings, fireplace 113

Damage to plumbing or gas systems 16

I,Oo,!!!~nts Damag!:.
Breakage of lamps. china and glass objects 113

Other specific damage 5

Nonspecific Responses

Minimal damage 11
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from a homeowner in Huntington Beach:
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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".

8.2.3 The Aftermath--Results Of Recovery

Most people repair some of the damage from a flood or earthquake but the

recovery process is impe~fect 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 victims suffer compared to those

in floods.

Many of those that suffered earthquake damage, like the Huntington Beach

homeowner quoted above, did not make repairs. For the group that did make

repairs their reasons for believing that their property was either 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:

The floors looked better, the kitchen cabinets, the stove
looked better. The new ru~, 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 Terrazzo 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



TABLE 8. 4

CONDITION OF HOUSE 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 ~) 81 Lill

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 ( 40) 108 ( 52)

Total 551 (100) 206 (100 )



TABLE 8.5

REASONS FOR BELIEVING PROPERTY WAS BETTER OR WORSE THAN

PRE-DISASTER 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

Reasons Worse

6
10

2

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
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August 1973, stated:
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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.

8.3 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 sixty-five homeowners

claimed they had purchased flood coverage prior to the disaster. For the

earthquake survey only four homeowners had earthquake insurance at the time

they suffered losses and only three reported collecting on their policy, so it

is meaningless for us to separate quake victims into insured and uninsured

categories.

In order to provide a meaningful analysis of these data we have been

selective in which respondents to include. Only those who could estimate the

amount they received from each recovery source utilized were incorporated.

For the flood sample only insured individuals who knew the approximate

purchase date were eligible for inclusion since our interest was in making

comparisons on the basis of whether or not individuals were insured at the

time of their most serious disaster.

losses were below $500 since a

We eliminated any flood victims whose

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 eliminated only those with

losses below $100 due to the large fraction of victims who were in the $101 to

$506 damage range.

Table 8.6 provides a snapshot of the recovery process for three different

damage ranges and four sources of relief (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 to 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 ran~ing from $500

to $2500 dollars. For those who did not have flood coverage, 91 percent of



Range of Damage

TABLE 8.6

RECOVERY FROM PAST MOST SERIOUS DISASTER
FUNDS AS PERCENT OF DAMAGE
(Averaged over all Victims)

Flood
$500- ,2,500 $2,500- 10,000 More than $1 0,000

Insurance Status
Before Flood Insured Uninsured Insured Uninsured Insured Uninsured

Source of Recovery Funds

Insurance 78 6 68 5 30 14
Government Loans 0 35 20 27 8 42
Savings 88 91 30 43 12 30
Bank Loans 3 8 6 3 1 5

Total 169 140 124 78 51 91
Sample Size 22 73 27 93 16 57

Earthquake

Range of Damage $100-500 $501-2,500 More than $2 ,500

Source of Recovery Funds

Insurance 0 8 0
Government Loans 0 13 34
Savings 27 29 21
Bank Loans 2 2 2

Total 29 52 56
Sample Size 48 32 22



BEHAVIOR AND ATTITUDES TOWARD MITIGATION AND RELIEF PROGRAMS Page 8-6

their total damage was covered by savings and another 35 percent by government

loans. On the average, insurance covered 6 percent of their damage,

presumably due to wind losses (which are included in a homeowners policy) or

vehicle damage (which is included in an automobile or marine policy). These

uninsured homeowners received enough money from different sources so that

recovery funds amounted to 140 percent of their damage. Hence their house

should have been better off after the flood than before. Insured victims in

the lowest damage class fared even better than their uninsured counterparts.

Their primary source of recovery was also savings (88 percent of damage) with

insurance running a close second (78 percent). This group estimated that they

received funds totalling 169 percent of their average damage.

Looking across the damage ranges for flood victims one notes that

uninsured homeowners did not receive enough money to fully recover if their

losses were in the highest two ranges. Insured homeowners fared very well in

the middle range but those who suffered the highest amount of damage received

only enough funds to cover approximately half their losses. The low percent

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 on the bottom

portion of Table 8.6. For those with damage under $2500, savings were the

primary sources of recovery. In the highest damage category 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 victims are much less prone to make repairs

than those who suffered flood losses.

The picture of the recovery process would not be complete without

indicating the percentage of homeowners in each damage category who actually

utilized particular sources of funds 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 the government loans, 12 percent of



TABLE 8. 7

RECOVERY FROM PAST MOST SERIOUS DISASTER
(Percent of Victims 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 a 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 57

Earthquake

Range of Damage $100-500 $501-2,500 More than$2,500

Source of Recovery Funds

Insurance a 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
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those with between $501 and $2500 damage relied on loans, while 41 percent of

the victims suffering more than $2500 damage received disaster loans.

From Table 8.8 one gains a perspective on the relative importance of

particular sources for those homeowners who used them. Thus we see 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 one conclude about the recovery process of disaster victims on

the basis of these three tables? With the appropriate cautionary note that

our sample in each class is relatively small, the following suggestive

differences can be gleaned from the data:

(1) Victims with flood insurance were able to cover most of their losses

through claims payments except if their damage was in the highest category.

(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 1"s smaller

for the insured than uninsured groups when averaged over all victims in each

class (Table 8.6). These figures suggest that flood insurance reduced the

demand for federal relief, as one would anticipate.

(3) Personal savings were used

(Table 8.6) but as seen from Table

such funds decreased significantly as

by most flood and earthquake victims

8.8, the proportion of damage covered by

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 which was a substantial

fraction of their losses, particularly in the low-damage classes (Table 8.8).

8.4 EXPECTATIONS OF FUTURE DISASTERS

What type of damage do people expect to have from a future disaster and

how do they expect to marshall financial resources to recover? Homeowners

were asked to describe ~e effects of a future severe flood or earthquake and

to estimate the dollar costs to repair the damage to the house and its



TABLE 8.8
RECOVERY FROM PAST MOST SERIOUS DISASTER

FUNDS AS PERCENT OF DAMAGE
(Average over Victims Using Source)

FLOOD

Range of Damage

Insurance Status.
Before Flood

$500-2,500 $2,500- ,10,000 More than$10,000

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
Bank 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 ~ ,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
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contents. Table 8.9 depicts the distributions of such damage on the basis of

whether or not a homeowner had experienced a previous flood or earthquake.

In the flood portion of the table only seven percent of the experienced

respondents expect no damage from a future severe flood, while almost

one-quarter of the inexperienced homeowners anticipate no loss if severe

flooding occurred in their area. Almost all of the homeowners in the

earthquake sample anticipate some damage. The really striking aspect of the

distributions, as was pointed out in Chapter 5, is the generally large amounts

of damage predicted from both hazards. For the earthquake hazard this result

was surprising in view of the rather modest amounts of damage that respondents

have 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
completely destroyed, inside and out, nothing leftT

be gone,

It is worth noticing 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 expect to recover

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 of funds are now included. The

insured/uninsured groupings reflect the respondent's current status.

The three most important sources of relief for uninsured homeowners in

both flood and earthquake areas are bank loans, government loans, and personal

savings in that order. Naturally p01icyholders expect to rely primarily on

their insurance coverage to finance 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 between

seventy to eighty percent of their costs from a policy irrespective of damage.

Those homeowners in the lowest damage category undoubtedly have no knowledge

of the five percent deductible clause in their earthquake insurance policy.



TABLE 8. 9

DISTRIBUTION OF EXPECTED DAMAGE TO PROPERTY FROM A FUTURE
"SEVERE" DISASTER

(Percent of Respondents)

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

~~ore than 30,000 21 18 43 43



Damage Range

TABLE 8. 10

RECOVERY FROM FUTURE SERIOUS DISASTER
(Funds as a Percentage of Damage)

(Averaged over all victims)

$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
Government Loans 4 20 10 25 10 22
Savings 7 19 7 10 9 8
Homeowner's Ins. 4 8 7 12 10 11
Bank Loans 8 38 3 30 8 20
Other (e. g. ,

friends, relatives
stocks) 2 7 2 5 1 4

Total Recovery Funds 120 96 101 89 92 70
- Damage Estlmate

Sample 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 Esflmate

Sample Size 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
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For the insured groups in both the flood and earthquake samples the ratio

of estimated total recovery funds to expected damage is close to one hundred

percent whether damage is expected to be high or low. Uninsured homeowners

would be forced to rely primarily on outside sources of funding or limited

internal resources. 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 to past recovery experience it appears that most

homeowners are overly optimistic about the amount of money they will utilize

from all sources (except 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 to inexperienced

homeowners and summarizes the responses to this question. In the flood

survey, seventy percent of those who suffered damage in the past claimed that

they would not rebuild on the same site if their house were destroyed;

forty-five percent of homeowners without previous flood experience would not

rebuild. In the earthquake sample, on the other hand, the difference between

the two groups is 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 earthquake respondent said "chances of another severe

earthquake would be slight." The financial reasons for rebuilding on the same

site are related to the fact that the land is already owned. For example, one

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

flood plain who have already suffered personal losses, as typified by the

following quotes:

Psychologically and physically I don't think I could go throu~h

another flood. I still have nightmares about the last one. It s
too costly to start over again buying furniture and repairing the
house.



TABLE 8. 1'1

ATTITUDES TOWARD REBUILDING ON THE SAME SITE IF HOUSE
WERE DESTROYED

(Percent of Responses)

Flood Survey Earthquake Survey

No No
Experience Experience Experience Experience

Would rebuild 55 30 65 61
Would not rebuild 45 70 35 39

Reasons would rebuild

Desirable area 65 70 54 57
No fear of recurrence 14 8 18 17
Financial reasons 16 17 25 23
Other reasons 5 4 3 3

Reasons would not rebuild

Fear recurrence 49 64 32 36
Other reasons 51 36 68 64
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I have already built back after one flood and if it happens
again, I'll move somewhere else. The mental strain is too much.

8.5 AWARENESS OF GOVERNMENT LOAN PROGRAMS

Although some respondents mentioned government loans as a possible source

of relief should they suffer damage from a severe flood or earthquake, these

data do 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 questions 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

Those that volunteered government loans(earthquake)?"

relief are classified as responding positively

as one

"without

source of

prompting".

Individuals not mentioning loans were then prompted by being asked directly if

the federal government provides such relief. Table 8.12 compares the

percentage of respondents who volunteered loans with and without prompting.

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, approximately eighty 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. This is shown by Table 8.13 which displays the percentage

of respondents who knew whether or not there was a forgiveness clause, and

what the current interest rate is. At the time the questionnaire 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 or not

there was a forgiveness clause.



TABLE 8. 12

AWARENESS OF GOVERNMENT DISASTER LOANS

Percent of respondents indicating knowledge of SBA loans

Experience

Flood Survey

Without Wi th
Prompting Prompting Total

Earthquake Survey

t~ithout liJith
Prompting Prompting Total

None

Some

48

61

30

23

78

84

48

52

20

16

68

68



TABLE 8.13

KNOWLEDGE OF TERMS OF SBA LOANS
(Percentage of Sample)

Foregiveness? Interest Rate

Experience Yes
Don"t

No Know

I
Flood Survey

Up to
5%

More than
5%

Don't
Know

None 28 21 51 32 15

Some 50 18 31 43 8

Earthquake Survey

None 20 29 50 36 14

Some 52 12 34 43 14

Sample Size: Respondents aware of SBA loans:

Flood survey 1,636 individuals.
Earthquake survey 684 individuals.

54

49

45

44
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The interest rate at the time of the survey was five percent, but until

April, 1973 it had been below this figure. In evaluating the question on

interest rate, we considered any estimate less than or equal to five percent

to be correct. Here, also, there are many who cannot give an answer, but on

the whole experienced homeowners were more accurate than inexperienced ones in

both the flood and earthquake surveys.

How do homeowners feel about the government providing relief for 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 (earthquake) 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 homeowners were generally more inclined to favor

substantial government assistance than the inexperienced respondents. In the

earthquake survey, for example, forty-two percent of the experienced group

felt the government should be primarily responsible for covering losses while

only nineteen percent of those not having suffered losses fell into this

category. Although similar attitudes exist between the insured and uninsured

homeowners in flood-prone areas, these two groups exhibit substantial

differences within the earthquake sample. Only twelve percent of the

earthquake policyholders feel the government should bear the brunt of the

responsibility for covering losses compared to thirty-one percent in 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.

8.6 PERSONAL PROTECTIVE MEASURES

While the main thrust of our research has been directed at understanding

the factors that influence the insurance purchase decision, it is of interest

to gain insight into the behavior of homeowners with respect to other

protective measures adopted in the pre-disaster period. To what degree do

people protect themselves? What are their motivations? What are the 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.



TABLE 8. 14

ATTITUDE TOWARD GOVERNMENT RESPONSIBILITY FOR PERSONAL LOSSES
(Percent 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

Overall 2,055 31 67 1,006 23 77

Experience 456 43 55

No Experience 1,599 29 70
------------------------------------------
Insured 1,103 32 67

Uninsured 952 32 67

152

854

461

545

42

19

12

31

57

80

88

68
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Measures adopted by respondents are listed in Table 8.15. The most

popular steps taken by those in flood-prone areas were structural in nature:

building the house on a reinforced slab, putting fill in the yard and

installing a retaining wall, pumps, or drains and ditches. In

earthquake-prone areas, homeowners were primarily concerned with securing

breakable objects rather than undertaking measures which would mitigate damage

to the structure.

Table 8.16 presents data on the percentage of those adopting different

measures and the average cost of preventive measures using several different

classifications of the respondents. Twenty-seven percent of the flood

respondents and twelve percent of the earthquake respondents described

measures they have 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 (1972) found in his survey of 302 residents of earthquake

areas on the west coast of North America, 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.

One might expect the proportion of people adopting protective measures to

be higher among those who have experienced a previous flood or earthquake than

among those who have not. This is undoubtedly 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 action

than those in coastal areas.

In both the flood and earthquake 'surveys, there were greater proportions

of people taking preventive actions among the insured groups than among the

uninsured homeowners. There are at least two relationships between insurance

and other protective measures which would affect the adoption of preventive

measures. If one believes that insured individuals are more sensitive to the

dangers of the hazard, then one could argue that these individuals are more

likely to protect themselves in other ways. On the other hand, insurance 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



Number
Adopting
~1easure

TABLE 8. 15

PROTECTIVE MEASURES ADOPTED BY HOMEOWNERS

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.
795 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.
189 Total number of adoptions.
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these two conflicting incentives.
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8.18.

groups.

expense

action.

The data on adoption costs in Table 8.16 is 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 the costs.

For the earthquake sample nearly half of the respondents didn't know the

costs. 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 those that could give figures on

the amount expended on personal protective activities, the per capita costs

for the subgroups in Table 8.17 range 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, totalling seventy-eight 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," 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.

8.6.2 Measures Not Adopted

We also were curious as to why people have not adopted personal

protective 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 as to' why they had not chosen to undertake such

activities. The numbers of people mentioning possible measures was

disappointingly small. This suggests that most homeowners in hazard prone

areas have not been concerned with ways to reduce future disaster losses.

The percentage of people responding are given at the bottom of Table

Their reasons are tabulated for both the experienced and inexperienced

Among those that had suffered previous damage from a disaster,

was the dominant reason for not undertaking a particular protective

A relatively small number in this group failed to adopt measures



TABLE 8.16

ADOPTION OF PROTECTIVE MEASURES BY HOMEOWNERS

Flood Survey

Overa 11
No

Experi ence
Some

Experience
Zone Zone

Insu~d Uninsured A B Coastal Riverine

26

36

642

1,030

16

22

23

31

1'103

'1,460

30

40

456

1,110

23

17

1599

1,500

27

2,055

1

19 ::
1

'I
I
I

$1,370 :
I
I

---------------T,--------- I ;-~-.~~---i
I I I

952: 1056 999: 1413
1 1
1 1
1 1

22 : 28 23 :
I I
, I
1 I
i 1

'. 15 : 21 16 :
I 1
1 1
1 I
I I<

1 21'0 ~ l' ,430 1,200 :1 ,615
'I I

,I I. _ I

Average amount spent per
respondent taking action

Percent of respondents taking
action

Percent of respondents knowing
cost of action

Sample Size

Earthquake Survey

Overa11
No

Experience
Some

Experience Insured Uninsured

I
I

Sampl e Si ze 1,006: 854 152 1 461 545I
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TABLE 8. 17

REASONS FOR ADOPTING PROTECTIVE MEASURES BY HOMEO~JNERS

Number of
Times Mentioned

Flood 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 Satisfying a local requirement (e.g., required by

building inspector).
3 Other reason.
4 No reason, don't know.

189 Total reasons.
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TABLE 8. T8

REASONS FOR NOT UNDERTAKING PROTECTIVE ACTIVITIES BY THOSE
MENTIONING POSSIBLE ACTIONS

(Percent of Reasons Given for not Adopting)

Flood Survey Earthquake Survey

Reason

Too expensive

Futility ("Really won1t
hel p anyway.")

No
Experience

28

7

Some
Experience

53

9

No
Experience

23

5

Some
Experience

40

4

Procrastination ("No time."
"Never got around to it.") 20

Unnecessary. ("Don I t need
to, not much likelihood of
a disaster"' ) 11

Other 33

Percent of people mentioning
possible actions 15

13

1

23

24

39

13

19

18

24

2

29

19
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because of the small likelihood of a future disaster. For inexperienced

homeowners, expense is still important, but not nearly as much as for the

experienced group. For them procrastination (or similar reasons) and lack of

necessity were mentioned 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." Some

""of the responses in the "other" category were, "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.

8.6.3 Attitude Toward Disaster Proofing

In Table 8.16, we saw that homeowners who took personal protective

measures spent, on the average, $1370. In the last 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 questton:

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 one 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 additional investment primarily

for their security ("to feel safe"). In the flood survey, half of the

inexperienced people who would not spend the money felt 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.
<I-

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 to the one on the

government responsibility for disaster relief (see Section 8.5), was asked of



TABLE 8. 19

WILLINGNESS TO SPEND $1 ,000 FOR A DISASTER RESISTANT HOUSE
(Percent of Responses)

Experience

Flood Survey

No
Experience Experience

Earthquake Survey

No
Experience

Would spend money 70 74 78 73
l~ou 1d not spend money 30 26 22 27

Reasons ~Jou 1d

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
Wou1dn 1 t move to another house in

this area 10 26 8 11
Other 16 20 25 32
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all respondents. The results summarized in Table 8.20 are similar to those

with respect to government responsibility for bearing losses (Table 8.14):

Homeowners with some flood or earthquake experience are more likely than those

with no experience to want the government to assume most of the financial

burden associated with structural improvements. Although there was no

difference in attitudes between insured and uninsured individuals in

flood-prone areas, thirty percent of the insured homeowners in the earthquake

sample felt the government should assume all or most of the financial

responsibility for making structures more quake resistant compared to only

thirteen percent of the insured group who felt this way.

8.7 AWARENESS OF LAND-USE REGULATIONS AND BUILDING CODES

Land-use regulations and building

governmental bodies to mitigate the

codes are important

effects of disasters.

means used by

These measures

place restrictions on where and how property can be developed. How aware are

homeowners of governmental disaster mitigation measures?

open-ended question was used in the survey:

The following

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 can add up to more than one hundred

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 National Flood

Insurance Program and hence, 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 ar~s. It is worth noting that engineering works were cited more
i

frequently by hqroeowners in riverine areas than in coastal regions.

,
Land-use regUlations and building codes were then briefly defined. All

respondents were asked whether they knew of any such measures which had been

adopted in their area. Another set of questions probed as to what land-use



TABLE 8. 20

ATTITUDES TOWARD GOVERNMENTAL FINANCIAL RESPONSIBILITY IN
MAKING BUILDING IMPROVEMENTS FOR DISASTER RESISTANCE

(Percent 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

Overall 29 69 23 77
------------------------------------------------ -----------------------
No experience 25 73 21 78

Some experience 41 57
-------------------------------------------------

34 66

Uninsured

Insured

29

29

70

69

30

13

69

86
-------------------------------------------------

Coasta1

Riverine

25

38

73

61



TABLE 8.21

AWARENESS OF GOVERNMENT MITIGATION MEASURES
(Percent 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 1

Publ ic education 2

Research 7

Insurance programs 1 1

. Non-specific response 6 1

Not aware of any measure 24 33

Don't know 15 25
(
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regulations or building codes should exist. These results are summarized in

Table 8.22. In this table, 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 supports the hypothesis that people are

llQt aware of land use regulations or building codes. Even with prompting, the

number of positive responses is relativey low. There were many more positive

responses to the "what should exist" questions than there were to the "what

now exist" ones. This probably reflects a basic quality of human nature that

people who are poorly informed on a subject, are willing to give an opinion as

to ways of improving conditions.

Persons responsible for formulating and implementing public policy might

find our respondents' proposals for land-use regulations and building codes to

be of interest. These are tabulated in Tables 8.23 and 8.24 without editorial

comment.

8.8 WARNINGS

Although the subject of disaster warning systems is not in the mainstream

of issues addressed in this project, they are 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 situations, and on

perceptions concerning the potential savings from an earthquake prediction.

8.8.1 Flood Warnings

How effective have warnings been in reducing flood damages? The

respondents in the flood survey that 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 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 summarize the actions taken by

those who heeded the warnings.



TABLE 8.22

ATTITUDES TOWARD LAND USE REGULATIONS AND BUILDING CODES

Percent of Respondents

What now exist? What should exist?

Positive Don It 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

Bui 1di ng codes 34 7 59 49 9 42



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
Don1t know 328



TABLE 8.24

SUGGESTED BUILDING CODES

Number of
Times Mentioned

Flood Survey

Descriptiomof Measure

Require houses to be elevated 196
Prohibit building on low lands, swamps, close to sea,

river 134
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

Earthguake 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

connections 21
Other 47
None 91
Don't know 421



TABLE 8. 25

REACTION TO FLOOD WARNINGS

Based on Respondent's Worst Experience

Number of
Respondents

Had an experience

Heard warnings

Believed warnings

Took some action

Realized some dollar saving

Median saving

554

141

96

105

64

$1 ,000

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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These data suggest that warnings can be an effective means of reducing

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

about the circumstances of the floods nor on whether or not a warnin~ was

actually issued.

8.8.2 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 importance the three

components of a prediction: location, severity, and likelihood. As Table

8.28 shows, the overall rankings came out in that order. These results might

be rationalized in the following way. A person first wants to know if he will

be affected by an earthquake. Then he wants to know if 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 -- pictures, lamps, dishes. Also, I'd pray a lot." One

fifth of the respondents said they would do nothing because "there is no

action I could take." Whether or not they would feel this way if an

earthquake prediction were actually announced for their community is another

question.



TABLE 8. 27

BELIEF IN THE ABILITY TO ACCURATELY PREDICT EARTHQUAKES
WITHIN THE NEXT FIVE YEARS

Response

Defi nite ly wi 11

Probably will

Probably will not

Definitely will not

Percent of
Respondents

6

38

40

16

TABLE 8. 28

ATTITUDES TOWARD ASPECTS OF EARTHQUAKE PREDICTION

Percent of Respondents

Characteristic Most Important Least Important

Location 48 lB

Severity 26 37

Likelihood 25 48



TABLE 8.29

ACTIONS BASED ON AN EARTHQUAKE PREDICTION

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

t6t;, &-/7 b

Number of
Mentions

402

378

182

53

19

4

11

197

84
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This chapter has examined homeowners' past experiences with floods and

earthquakes, as well as their knowledge and attitudes towards hazard

mitigation measures. A large number of tables have illustrated the field

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 towards government relief programs.

We have also focused on the personal protective measures 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

earthquake predictions.

The emphasis has been on past experience because such experience

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.





CHAPTER 9

CHARACTERISTICS OF HAZARD PRONE REGIONS AND COMMUNITIES

9.1 INTRODUCTION

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 using data from the field survey, Census

data, and a sample of loan recipients from the SBA disaster loan files.

All figures describing the characteristics of communities were developed

using weighting factors corresponding to the objective probability of

selection from the sample universe[1]. Hence, the data presented in the

chapter represents population characteristics rather than simple averages of

the field survey responses.

9.2 AVERAGE CHARACTERISTICS OF HAZARD PRONE AREAS

9.2.1 Differences In House Construction

According to the Federal Insurance Administration depth-damage curves,

differences in house construction affect the structures's 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:

a) Houses with basements are more susceptible to damage than houses
without basements if they are similarly situated on the flood plain.

b) 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.
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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 and hence are susceptble to considerable damage should a severe

flood occur. On the other hand, few have basements and hence 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 resemble

property located in coastal Zone A regions. Many earthquake communities are

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 comprise nearly all those in our earthquake sample, are least

likely to sustain damage. Contents damage from quakes is also likely to be

minor as long as the house does not totally collapse.

9.2.2 Deyelopment Of Hazard Prone Areas

Data from the field survey presented in Table 9.2 supports the hypothesis

that development of 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 areas

which 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 today

are significantly higher in Zone A than 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 Zone 8[2]. The original

purchase price in coastal Zone A was higher than in coastal Zone B, but the

ratio of appreciation rate to purchase price in coastal Zone A has been 0.20

and 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 by stating:



TABLE 9.1

PHYSICAL CHARACTERISTICS OF HOUSES BY AREA

Coasta1 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
rooms 6.47 6.17 6.92 7.91 6.40

Percent with basement 16 26 54 92 18

Percent split level 9 15 9 17 10



TABLE 9.2

FACTORS RELATING TO DEVELOPMENT OF AREAS

Coasta1 Coas ta1 Riverine Ri",erine 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
($1,000) 23.2 18.7 25.3 25.9 27.9

Average value of land
($1,000) 14.1 9.9 10.5 11.3 14.4

Average current market
value of house ($1,000) 39.7 33.1 40.7 44.6 44.2

AVerage yearly appreci-
3.42 3.60ation rate ($1000/year) 4.63 2.65 7.58
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that they have taken into account the risk of flooding

Those in riverine communities may not have been

they decided to move into their current house and may

it today. A severe flood would thus come as an

Undoubtedly the main attraction of coastal areas today lies in
their opportunities for recreational use. This is a relatively
minor factor in riverine situations, but on the coast it is the
dominant reason for the rapid expansion of settlement in the past
decade. An important aspect in the recreational amenity is
proximity to the sea. The most favored sites overlook a fine sandy
beach, with easy access to warm, calm water. (p. 384)

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 its overall high

cost of living.

9.2.3 Mobility Qf Homeowners

Table 9.3 presents three factors relating to the mobility of the

respondents: average length of time in the neighborhood, the likelihood 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. Their desire to remain

in the area implies

when they located there.

aware of the hazard when

still be insensitive to

unexpected shock and lead them to pull up stakes. 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.

9.2.4 Magnitude Of Damage

Table 9.4 compares structural and contents damage figures for the

different hazard prone areas. The variable "per capita structural damage

given damage" refers to average damage in thousands of dollars for those



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.



TABLE 9.4

MAGNITUDE OF DAMAGE BY AREA

Coasta1 Coastal Riverine Riverine, Earth-
Flood Zone A Zone B Zone A Zone B quake

i
I

Percent with I
I

structural damage 12.0 : 20.4 4.2 16.3 3.6 15'.0
I
I

Per capita structural I
I

damage;,: given damage I
I

($l~OOO) 5.9: 7.1 3.1 4.1 1.2 1.2
I
I

Percent with contents I
I

damage 14.1 : 20.4 5.1 20.5 10.0 13.0
I
I

Per capita contents I

damage; given damage
($1,000) 5.2 7.3 2.9 2.3 0.8 0.5

Per capita total damage;
given damage ($1,000) 9. 1 12.3 4.5 5.4 1.2 1.4
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actually sUffering losses. A similar interpretation holds for contents

damage. Thus, in flood-prone areas, average property damage was $5940 based

on the twelve percent that experienced losses, while average contents damage

was $5190 for the 14.1 percent that experienced such losses. The "per capita

total damage given damage" row of the table shows that coastal high and

low-hazard areas incur 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 hi~h
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, the

average amount of damage to contents is considerably less than the damage to

the structure due to a prevalence of mUlti-story houses. 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 fifteen percent suffered some structural losses, however the average was

only $1240. Average contents damage was approximately $500 for the thirteen

percent in this category. These low figures are largely due to the ability of

wood-frame structures to absorb earth tremors.

9.3 DIFFERENCES IN DAMAGE BY SOCIa-ECONOMIC GROUPS

From a social welfare viewpoint it is important to examine the

socio-economic characteristics of families who have incurred losses from

natural hazards. In this section we will 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 have indicated both the

percentage in each group who have suffered damage as well as the per capita
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losses for the disaster victims.

9.3.1 Damage]y Age Groupings
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In Table 9.5 we investigate the differences in damage by age groups for

the five hazard prone areas comprising our sample universe. A relatively

small proportion of homeowners that are forty-five 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 twenty-five percent of the

homeowners over age sixty-five residing in coastal Zone A incurred losses.

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 when compared to

the other two age groups. The most noticeable single statistic is the per

capita figure of $22,900 for the forty-five and under population residing in

Zone A of the coastal regions. This unusually high loss is due to a 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.

9.3.2 Damage]y Income Groupings

The damage pattern with respect to income, displayed in Table 9.6, is not

as clearcut 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 has suffered $1,700 in losses

compared to an $8,000 average for high income victims. The actual losses

experienced by the low income group, however, are still likely to be high in

relation to their earnings.



TABLE 9.5

DAMAGE BY AGE GROUP AND HAZARD AREA

Coastal Coastal Riverine Riverine
J\ge Zone A Zone B Zone A Zone B Earthquake

Percent Hith 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



TABLE 9.6

DA~1AGE BY INCOME GROUP AND HAZARD AREA

Coastal 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 ,000

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
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9.3.3 Damage ~ House Value Groupings
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Table 9.7 displays damage by house values and hazard areas. The most

interesting comparison, with respect to the proportion of homes suffering

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 eleven percent of the highest valued residences (over $50,000)

incurred losses. The reverse is true for the riverine Zone A areas: only

seventeen percent of the lower valued houses had losses and over forty percent

of the high valued homes were damaged by floods. Relatively few homes

suffered damage in the less hazardous parts of coastal and riverine areas

(Zone B). In earthquake-prone regions a larger proportion of lower valued

homes had damage than those in the other two groups.

With the exception of coastal Zone B, the largest per capita damage for

homes were in the highest value category. Thus, in coastal Zone A, the per

capita damage for homes over $50,000 was $13,500 compared to $6,000 for the

lowest valued homes. In coastal Zone B, the highest valued homes had only

$1,500 per capita damage compared with between $4,500 and $5,000 for the lower

valued groups. Earthquake damage was relatively low for all house value

groupings.

9.4 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 pre-disaster 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 data from SBA home

loan files have been collected[3], we will focus here on one example from each

of the three types of disasters relevant to our field survey: riverine

flooding, hurricane flooding, and earthquakes, and only on two of the loan

recipients' socio-economic variables: age and annual 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 9.7

DAMAGE BY HOUSE VALUE AND HAZARD AREA

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 Damage 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



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 200 733

8/69 Hurricane Camille 209 14,260

SOURCE: SBA loan files.
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Table 9.9 groups the data according to income level, while Table 9.10 is

arranged 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 previous section. Table 9.9

also indicates that for the Alaska earthquake and the California floods

relatively few low income people received loans compared to the percentage in

these categories based on Census figures.

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 in the

sample over sixty-five, and in the California flood fewer than four percent of

the sample were in this category even though the Census figures reveal that

11.6 percent of the population in the state was over sixty-five. Data from

Hurricane Camille reflects a similar pattern.

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 income people. The field survey,

which was carried out over a much broader geographic area and included victims

from many disasters, suggests that the latter factor is more important. The

data show that 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 Committee study on the

distribution of aid to disaster victims cited in Cochrane (1975) reports that:

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.

Cochrane also cites a study by Mileti (1974) in which Rapid City disaster

victims were interviewed. Mileti found that:

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.



TABLE 9.9

AVERAGE VERIFIED LOSSES BY INCOME FOR SAMPLES FROM SBA LOAN FILES FOR THREE DISASTERS

Alaska Earthquake California Floods Hurricane Camille

Average Income Average Income Average Income Distribution
Verified Percent Distribution Verified Percent Distribution Verified Percent for State of Louisiana
Loss of Sample for State Loss of Sample for State Loss of Sample and Mississippi*

Income (in $1,000) (81 cases) of Alaska (in $1,000) (160 cases) of California (in $1,000) (181 cases)
** ** **

Up to
$10,000 11.5 23.5% . 38.0~ 8.7 25.0% 45.4% 5.5 69.1% 73.2%

$10,000 -
$25,000 18.0 69.1% 52.3% 13.1 58.7% 48.5% 20.6 28.7%· 24.7%

Over $25,000 26.7 7.4% 9.7% 12.6 16.3% 6.1 % 30.8 2.2% 2.1%

SOURCES: SBA loan files
Income distribution for families from 1970 Census table #68

*Figures in this column are a weighted average of the income distribution for the two states: Louisiana and Mississippi. The weights reflect
the relative breakdown of the loan sample for each state.

**The number of cases is less than the sample size for each disaster cited in Table 9.8 because some samples in the SBA loan files did npt
contain income data.
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Furthermore, Kunreuther (1973) reported that:

Page 9-8

Data from the San Fernando earthquake show that the SEA
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.

9.5 COMMUNITY COMPARISONS USING FIELD SURVEY AND~ CENSUS DATA

The field survey covers forty-three flood-prone sites in thirteen

different states and eighteen earthquake-prone areas in the state of

California. Table 9.11 presents summary statistics on key variables for each

of the communities in the field survey. The left hand side of the table is

devoted to field survey data; the right hand side to Census data. It is

important to keep in mind that comparisons in the table should be made between

communities, DQtbetween the field survey data and Census data for one

particular community. Differences exist between these data sources: the

Census covered ~ the residents in the community, while the field survey was

restricted to homeowners in hazard prone areas.

To illustrate a comparison between two communities using Table 9.11

consider the first coastal community listed, Ft. Lauderdale, and the first

riverine community, Los Angeles County. One can see that the seventy-seven

homeowners interviewed in Ft. Lauderdale have lived in their neighborhood for

an average of 10.8 years compared to only seven years for the twenty-seven Los

Angeles County respondents. The per capita damage suffered by Ft. Lauderdale

respondents is $135 compared to $244 for those in Los Angeles County. Note

that these figures are averages over all respondents in each community,

including those that have not suffered any damage. The average annual income

and educational level is higher for the Los Angeles County respondents:

$23,300 and fourteen years of schoo1ing, as opposed to $18,400 and thirteen

years of schooling for Ft. Lauderdale respondents. The purchase price and

current value of the respondents' homes are almost equal, however, the average

age of the household head is greater in Ft. Lauderdale: fifty-seven years

vs. forty-one years.

On the Census data side of the table, the total population of the Census

tracts or enumeration districts in which interviews took place is indicated in

the column marked "PopUlation". This figure is not necessarily the population

of the entire community, but simply the number of inhabitants in those areas



TABLE 9.10

AVERAGE VERIFIED LOSSES BY AGE FOR SAMPLES FROM SBA LOAN FILES FOR THREE DISASTERS

Alaska Earthquake California Floods Hurd cane Cami He

Average Average Average
Verified Percent Age Distribution Verified Percent Age Distribution Verified Percent Age Distribution
Loss of Sample for State Loss of Sample for State Loss of Sample for States of

AGE (in $1,(00) (87 cases) of Alaska (in $1,000) (159 cases) of Cal ifornia (in $1,000) (181 cases) La. and Mis5.*
** ** **

Up to 45 15.2 49.4% 68.4% 10.9 40.2% 51.8% 10.7 63.0% 47.6%

46 - 64 20.6 50.6% 28.1% 12.8 56.0% 36.6% 12.6 29.8% 36.8%

over 64 0.0 0.0% 3.5% 5.5 3.8% 11.6% 12.4 7.2% 15.6%

SOURCES: SBA Loan Files
Age distribution for families from 1970 Census table #156.

*Figures in this column are a weighted average of the age distribution for the two states: louisiana and Mississippi. The weights reflect the
relative breakdown of the loan sample for each state.

**The number of cases is less than the sample size for each disaster cited in Table 9.8 because some samples in the SBA loan f~les did not
contain age data.
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TABLE 9. 11

COMMUNITIES FOR FIELD SURVEY

Survey Data U. S. Census Data

Average
Years in Damage Annual Purchase Current Age of
Neighbor- Worst Family E~uca- Price of Value of House I Annual E?uca- Current Average

Number of hood Flood Income tlon HO'Jse House Head Popu1a- Family tlOn Value of Age of
Communities Interviews (Years) ($) ($1,000) level ($1,000) ($1,000) (Years) tion Income Level House Population

Coas ta 1
i:Ft:"" Lauderdale 77 10.8 135 18.4 13.0 27.3 . 43.6 57 93,895 9.9 12.6 33.5 47.3

2. Hollywood 47 11.8 114 18.2 13.1 27.2 51.0 64 102,988 8.0 11.4 14.6 45.3
3. Dade County 19 14.7 594 24.5 14.7 19.6 62.3 60 137,896 6.8 11.5 26.6 42.7
4. Monroe County 24 10.0 625 24 12.9 17.7 41.6 60 3,308 NA NA 23.7 38.0
5. Indian Rocks Beach 92 10.0 9 18.5 13.3 29.7 57.1 61 30,762 9.2 12.7 25.6 48.2
6., Redington Beach 37 12.6 581 17.1 12.7 20.8 41.3 61 22,224 6.2 12.2 19.0 50.4
7. St. Petersburg 77 10.2 32 23.1 13.7 29.5 47.1 57 108,765 8.2 12.3 12.5 43.3
8. Treasure Island 53 9.4 66 22.9 14.0 33.9 58.2 59 45,202 7.6 12.4 23.7 48.7
9. Ocean Ridge 22 9.4 622 41.1 14.9 53.2 90.0 59 13,872 11.0 12.8 44.5 56.9

10. Sarasota County 20 5.8 0 14.4 11.7 25.5 42.6 59 6,869 NA NA 18.5 43.2
11. Venice 33 6.8 54 19.8 14.1 26.6 47.3 64 13,446 NA NA 20.8 48.3
12. Jeffe~son P. 201 12.3 161 17.~ 12.2 25.3 36.0 47 196,576 10.6 12.0 23.9 29.1
13. New Orleans 144 15.3 930 13.8 11.9 20.7 33.7 51 174,339 9.1 11.9 23.1 39.4
14. St. Bernard P. 72 16.2 7,345 16.6 11.8 24.5 32.8 47 80,448 9.8 11.4 21.3 28.6
15. Marion 16 15.4 212 25.7 13.9 27.7 62.8 57 10,398 9.7 12.3 22.7 33.9
16. !4areham 36 17.0 234 18.4 13.5 13.7 32.0 56 2,035 NA NA NA NA
17. Hancock County 75 27.1 1,301 7.4 9.1 9.2 17.5 54 1,551 NA NA NA NA
18. ¥lave1and 23 18.9 13,160 14.9 12.6 18.0 33.4 62 2,270 NA NA NA NA
19. Harrison County 35 35.1 5,390 9.8 10.2 17.0 38.6 54 5,942 5.7 11.0 18.0 25.6
20. Long Beach 6 8.8 15,252 19.0 15.3 20.3 28.9 48 6,010 6.7 12.5 18.0 35.2
21. Atlantic City 11 26.1 938 5.9 10.0 13.2 16.4 65 4,197 6.5 10.9 13.8 39.8
22. Islip 70 14.3 2 19.2 12.7 20.3 39.4 43 9,631 9.7 12.4 23.6 34.8
23. Charleston 17 9.0 117 22.6 13.5 23.3 49.1 51 61,930 8.8 12.4 lO.7 29.5
24. Isle of Palms 11 8.3 0 16.8 15.6 27.3 52.1 53 5,374 10.5 12.8 18.5 28.6
25. Galveston 120 12.7 893 16.5 12.1 17.6 25.4 46 67,442 1.0 12.0 17.1 30.4
26. Matagorda County 9 16.0 1,778 24.2 13.1 15.6 31.2 59 387 NA NA 10.8 37.3
27. Aransas Pass 21 14.9 6,339 14.7 10.2 17.8 26.6 54 4,390 NA NA 7.1 36.1
28. Sinton 45 18.6 4,548 17.7 11.1 17.2 24.5 55 5,563 NA NA NA NA

Riverine /
~LosAngeles County 27 7.0 244 23.3 14.1 30.9 39.5 41 9,964 13.1 13.6 34.3 34.4
30. La Puente 26 8.8 42 13.6 11.3 19.1 22.6 47 58,719 9.6 11.8 18.2 24.7
31. Prince Georges C. 21 11.6 254 21.7 13.1 21.5 43.1 49 26,445 10.6 12.4 23.3 30.9
32. Pompton Lakes 41 11.2 1,600 17.5 13.1 23.2 43.2 44 79,779 12.4 12.1 26.9 31.8
33. Wayne Twp. 44 13.0 391 17.9 12.0 22.2 43.0 47 44,389 13.3 12.3 28.4 31.6
34. Clark Twp. 30 10.5 2,513 29.6 14.2 38.0 65.1 48 39,745 14.4 12.3 32.6 31.5
35. Cranford Twp. '76 14.3 4,400 21.4 14.2 29.0 51.0 47 82,404 15.6 12.8 33.1 33.5
36. Elizabeth 72 19.9 2,100 14.7 11.5 19.2 36.4 52 59,540 9.3 11.1 22.4 36.1
37. Plainfield 70 13.5 2,496 18.5 12.9 23.3 37.6 48 45.057 9.9 11.6 21.7 33.6
38. Minot 82 10.4 689 14.7 12.0 18.1 25.1 46 19.110 NA NA 16.2 27.4 ~
39. Clackamas C. 16 15.6 650 16.1 13.8 25.3 36.2 52 18,662 8.1 12.3 16.6 35.6 ~-
40. Josephine C. 21 15.4 2.360 13.8 12.5 19.7 35.5 57 4.906 NA NA NA NA ...
41. New Braunfels 20 24.2 21,776 15.4 11.0 12.4 27.6 53 3,326' NA NA 11.1 29.6 _"
42. Abilene 31 11.0 48 18.2 13.5 17.8 28.4 51 48,587 8.8 12.5 12.1 29.8 ---
43. Alexandria 65 12.8 1,430 25.5 14.8 27.5 37.3 46 25,214 8.3 12.8 33.2 30.2 ~

Average 13.8 1,667 18.0 12.8 23.4 39.3 52 ......



TABLE 9. n--Continued

Survey Data U. S. Census Data

Average
Years in Damage Annual Purchase Current Age of
Neighbor- Worst Family Educa- Price of Value of House Annual Educa- Current Average

Number of hood Flood Income tion House House Head Popu1a- Fami 1y tion Value of Age of
COl1111unities Interviews (Years) ($) ($l,OOO) Level ($l,OOO) ($1,000) (Years) tion Income Level House Population

Earthquake
1. Halnut Creek 80 6.9 111 28 15.9 49 71 44 19,892 18.3 15.0 43.5 28.1
2. San Raphael 14 15.0 14 27 14.3 40 76 53 15,778 11.412.8 38.5 35.2
3. Daly City 28 12.0 142 19 13.1 23 40 53 12,nil 12.6 12.5 NA 32.4
4. San Bruno 31 13.6 306 14 10.4 18 34 50 7,048 9.1 11.8 22.5 27.0
5. San ~1ateo 33 'J.O 15 . 20 14.0 30 55 50 7,934 13.7 12.5 NA 27.1
6. Palo Alto 29 14.3 13 25 15.0 30 55 50 11 ,272 15.5 16.0 34.6 28.2
7. San Jose 112 12.4 31 19 14.0 25 40 49 20,754 9.9 12.5 25.0 38.6
8. Sunnyvale 37 9.5 0 21 13.4 25 44 43 15,170 13.3 12.8 29.6 28.8
9. Fremont 27 8.2 a 20 12.9 23 35 39 6,294 12.3 12.5 NA 23.2

10. San Leandro 30 13.6 3 20 11.3 19 32 49 10,108 10.3 12.1 23.1 3D.5
11. Oakland 49 19.0 35. 21 12.8 29 45 52 20,010 9.2 12.6 30.7 40.3
12. San Francisco 42 17.0 11 16 13.8 25 44 56 6,284 10.5 12.9 35.0 35.5
13. los Angeles 174 15.5 700 19 i 3. 1 28 44 53 47,772 9.9 12.2 29.1 32.8
14. long Beach 32 20.0 4 18 11.6 21 36 52 10,226 8.9 12.2 20.1 29.3
15. Huntington 16 4.9 35 25 15.6 36 54 40 9,284 13.4 13.0 32.3 23.5
16. San Bernadino 34 12.4 38 11 11.1 13 20 54 19,218 6.2 10.9 12.3 26.0 .
17. Miscellaneous 234 10.1 275 23 14.4 31 47 47 NA NA NA NA NA

Average 12.4 217 21 13.4 29 45 49
I

NA = Not Available

~
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from which the sample was drawn. The figures in the remaining columns are

based on this sUbgroup. Hence, for Ft. Lauderdale, the population is 93,895

compared to 9,964 for Los Angeles County.

We also see for Ft. Lauderdale that the average annual income is $9,900,

the average educational level attained by those in the population over

twenty-five is 12.6 years of school, the current house value (as of 1970, the

year of the Census) is $33,500, and the average age of the population is

forty-seven years. For Los Angeles County these figures are respectively:

$13,100 per year, 13.6 years of school, $34,300 for the current value of the

house, and the average age is thirty-four years. Although it is not always

the case, we see that the trends that existed in the comparison of the field

survey data for the two communities is upheld by the Census data. The reader

is encouraged to make further comparisons between the communities.

9.6 SUMMARY AND CONCLUSIONS

This chapter has used field survey data to draw contrasts among the five

types of hazard areas surveyed. These contrasts dealt with physical aspects

of property, development of hazard prone areas, and mobility of homeowners.

An analysis of damage by area, age, income, and house value was made. A

sample from the SEA loan files, for three different disasters, were examined

to give insight into who are the recipients of disaster loans. Summary

statistics were presented from both field survey and Census data for each

surveyed community in order to compare communities. The kind of information

contained in this chapter can play an important role in the further

development and use of the community flood and earthquake model outlined in

Chapter 10.
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FOOTNOTES

[1] Appendix A.1 contains a discussion of the weighting
procedure and the use of such data in making inferences
about the entire homeowner population in the flood and
earthquake communities.

[2] The same is true between the two hazard zones in the
riverine communities, but the large difference in average
year of purchase makes such a comparison meaningless
because of inflation.

[3] A more detailed discussion of the data collection methods
and the specific information tabulated appears in Faier
(1915).

Page 9-10
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CHAPTER 10

A COMMUNITY FLOOD MODEL FOR POLICY ANALYSIS

10.1 INTRODUCTION

A preliminary version of a community flood model has been developed for

the dual purpose of integrating data from the field survey, the laboratory

experiments, and the SBA disaster loan file sample; and then evaluating the

relative performance of alternative hazard mitigation and disaster relief

programs. This chapter outlines the purposes and uses of the community flood

model (Section 10.2) and then describes the results of a pilot study that

compares the costs of alternative hazard mitigation and disaster relief

programs to homeowners and the federal government (Section 10.3). Appendix

A.2 provides the details on the model effort and completed pilot study.

10.2 PURPOSES AND USES OF WHARTON COMMUNITY FLOOD MODEL

Eventually the Wharton community flood model will integrate findings from

the field survey and controlled experiments with data on flooding phenomena.

The principle purpose of the model is to assess benefits and costs of

alternative hazard mitigation and disaster relief programs. The model serves

three complementary purposes:

Integration. It permits us to combine diverse data and submodels

developed in other portions of the project. The field survey and laboratory

experiments complement each other in providing descriptive models of

individual behavior with respect to adjustments in the pre-disaster period.

In addition, the field survey offers a source of information on socio-economic

characteristics of individuals and a description of their properties. Data

from the SBA disaster loan files and the field survey provide a detailed

picture of the post-disaster recovery process for individuals who suffered

losses. By developing pre- and post-disaster policies related to insurance

protection, building codes, land-use regulations, and federal aid we can

determine the effect of floods of different magnitudes on individuals in the
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community. The community flood model will thus enable us to integrate three

components: individual behavior, alternative policies, and disaster-related

damage so that their interactions can be studied and evaluated.

Costs of alternatives. The model will serve as a first step in enabling

one to estimate costs to individuals in a community, governmental agencies,

and the insurance industry for various pUblic policy alternatives. In the

next section we will describe a pilot study which indicates the types of costs

that can be estimated from the model.

Policy evaluation. The function of integration and cost analysis are

subsidiary, but necessary goals to policy evaluation. The ultimate use of the

flood model is to provide guidance for choosing among alternative hazard

mitigation and disaster relief policies. Specifically, the model will provide

data on differential cost effects of alternative policies such as the ones

evaluated in the pilot study described below.

10.3 A PILOT STUDY USING WHARTON COMMUNITY FLOOD MODEL

A preliminary version of the Wharton community flood model has been

completed for evaluating costs to homeowners and the federal government under

representative hazard mitigation and disaster relief programs.

10.3.1 Constructing A Community

The comparisons have been made by constructing a community consisting of

238 individual homeowners in flood-prone areas with the following attributes

derived from field survey data:

Socio-economic Characteristics:

1. Age of Household Head

2. Annual Income

3. Education Level of Household Head

Property Characteristics:

1. Residence Value

2. Contents Value

3. Type of House
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4. Elevation (in relation to 100 year flood)

5. Flood Insurance Coverage

Page 10-3

Appendix A.2 provides a description of the modeling effort and the marginal

distribution for each of these input variables.

10.3.2 Developing Alternative Disaster Programs

The alternative disaster programs analyzed by the community flood model

consist of a policy with respect to each of the following three dimensions:

1. Insurance and Government Loans

2. Land-Use Regulations

3. Flood Proofing Measures

The following policy options were tested for each of these dimensions:

1. Insurance and Government Loans
a. Current policy case: Actual flood insurance coverage plus

current SBA disaster loan policy (20 year loans at 5 percent
annual interest rate and no for~iveness grants). This policy
was in effect at the time the fleld survey was undertaken.

b. Compulsory flood insurance and current SBA loan policy to
cover losses in excess of maximum insurance limits ($35,000
for the structure - $10,000 for contents).

c. Compulsory flood insurance with no SBA loans available.
d. No flood insurance and current SBA loan policy.

2. Land-Use Regulations
a. No land-use regulations.
b. Elimination of residential homes from portion of flood plain

where water height exceeds five feet in a 100 year flood.

3. Flood Proofing
a. No flood proofing.
b. Flood proofing all homes to two feet above ground level.

All policies with SBA loan components (1a, 1b, 1d) are applied under the

assumption that all homeowners are eligible for loans by virtue of the amount

of their losses receive loans. An example of a disaster program for this

hypothetical community would be:

Current policy case (1a)

No land-use regulations (2a)

No flood proofing (3a)
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This program, henceforth designated as Program I, has policy components

la, 2a, 3a. Program I will be the focal point for comparison with the

following other programs:

Policy Principal Difference
Program Components from Program

II ( 1b, 2a, 3a) Compulsory Flood Insurance

III (10, 2a, 3a) Compulsory Flood Insurance
and no SBA loans

IV (1 d, 2a, 3a) No Flood Insurance

V (1 a, 2b, 3a) Land-use Regulations

VI ( 1a, 2a, 3b) Flood Proofing

For example, suppose one wanted to determine the impact of a disaster program

with compulsory flood insurance and no SBA loans. Comparisons are then made

between Program I and Program III. The effect of land use regulations is

evaluated by comparing Program I with Program VI.

10.3.3 Generating Data To Evaluate Alternative Programs

The community flood model has generated the following data for comparing

flood damage, recovery funds, and costs of alternative programs:

Flood Damage
To house
To contents
Total

Recovery Funds
From insurance claims
From SBA loans
Unrecovered losses (because of deductible)

(for 5 ~ercent, 20 year
borrowlng rate (i.e. 10

Government:

Present Value Terms to
Present value of~iS-payments
loan) based on ·homeowner's
percent) .

Amount of loan minus the present value of the
homeowner's payment discounted by Government borrowing
rate (i.e. 7 percent)

Total Cost To Homeowner

LOin .Cost in
omeowner:
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10.3.4 Comparing Alternative Disaster Programs
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Flood damage, recovery funds, and costs of a disaster are affected by the

following inputs to the community flood model:

Socio-Economic and Property Characteristics of Individuals
- flood insurance status
- type of house

elevation of house in relation to 100 year flood
- property value
- contents value

Water Height from Flood

Disaster Program (e.g. Program I)

Sensitivity analyses are illustrated by determining how variation in water

height affects damage and recovery. Unless specifically stated, comparisons

of the relative performance of Programs II through VI with Program I have been

made under the assumption that the representative community has suffered

damage from a 100 year flood.

Sensitivity of Program ~ to Changes in Water Height

The effect of changing the magnitude of flooding was examined by varying

the water height from five feet below the 100 year flood to five feet above.

Program I was in effect for all trials. The effect of variation in water

height on damage, recovery funds, and costs are detailed in the tables below.

Damage, insurance claims and SBA loan amounts are highly sensitive to the

height of the water as seen from the table. For example, in comparison with

the 100 year flood, a flood five feet lower reduces damage by almost sixty

percent; a flood five feet higher causes nearly three times as much dollar

damage. Sixty-nine percent of the houses are damaged in the 100 year flood;

this percentage drops to 21 percent if the water is five feet lower. A flood

two feet above the 100 year flood damages 99 percent of the houses, and a

flood five feet above the 100 year flood damages all of them.

The damage and costs increase dramatically with small increments in water

level (e.g. from a to 1) because of the nature of the depth-damage

relationship: damage often begins before the water reaches the first floor

level, and then increases rapidly as the water rises.
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Damage and Recovery Funds (In Thousands of Dollars)

Damage Insurance Claims SBA Loans

Water
Homeowners'

% of % of % of Unrecovered
Height* Total Houses Total Houses Total Houses Losses

-5 ft. 459 21 301 15 143 10 15
-2 712 36 447 24 242 17 24
0 1049 69 656 43 351 34 41

+1 1385 90 867 59 461 44 56
+2 1743 99 1096 60 S83 50 64
+3 2142 99 1346 64 731 SS 65
+5 3030 100 1814 65 1148 62 68

------------------------------------------------------------------------

Cost (In Thousands of Dollars)

Water Homeowners' Government Homeowners'
Height* Loan Cost Loan Cost Total Cost

-5 ft. 98 21 113
-2 16S 36 189

0 240 S2 281
+1 315 69 372
+2 399 87 462
+3 500 108 565
+5 785 171 853

* In relation to 100 year flood level.

Compulsory Flood Insurance and-Current SBA Loan Policy (Program III

In Program I, 65 percent of all homeowners were insured, but did not

necessarily have full coverage. To test the effect of compulsory insurance,

all houses were assumed to have coverage up to the value of the house and its

contents or up to maximum coverage limits, whichever was smaller (Program II).

Comparisons of Program II and Program I were made for both the 100 year flood

and for one five feet higher. The results are shown in the two tables below.
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Damage and Recovery Funds (In Thousands of Dollars)

Costs (In Thous ands of Dollars)

Water Homeowners' Government Homeowners'
Program Height Loan Cost Loan Cost Total Cost

I 0 240 S2 281

II 0 1 0.3 63

I S 785 171 853

II 5 3 0.6 106

Under Program II, both the homeowners' and government's costs are

significantly reduced due to increased insurance claims. As can be seen from

the table, even when the water 'level was 5 feet above the 100 year flood, only

2 percent of the homeowners required SBA loans for losses in excess of their

insurance coverage. Homeowners' unrecovered losses increase under Program II

because more people in the community are now insured and hence incur a

deductible before collecting on their policy.

included in SBA loans.

Deductible amounts were not

A program with compulsory insurance having coverage limited to 80 percent

of value waS also tried but yielded no significant differences compared to the

full coverage case. This is because the depth damage curves restrict damage

to no more than 60 percent of real property value. These curves are averages

and do not reflect the extreme losses that would require high levels of
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insurance coverage for full compensation.

Compulsory Flood Insurance and No SBA Loans (Program III)

Page 10-8

A comparison of Program III and Program I was made for the case where the

representative community suffers damage from a 100 year flood. The results

are detailed in the following two tables below. Program III yields results

similar to Program II. Specifically, full insurance coverage increases

insurance claims, and reduces both the homeowner's loss and government loan

cost over Program T.

Damage and Recovery Funds (In Thousands of Dollars)

Damage Insurance Claims SBA Loan
Homeowners'

% of % of % of Unrecovered
Program Total Houses Total Houses Total Houses Losses

I 1049 69 656 43 351 34 41

III 1049 69 985 68 - - 64

------------------------------------------------------------------------

Costs (In Thousands of Dollars)

Program

I

III

Homeowners'
Loan Cost

240

Government
Loan Cost

52

Homeowners'
Total Cost

281

64

No Flood Insurance and Current SBA Loan Policy (Program IYl

Under Program IV, the community would not be in the National Flood

Insurance Program and homeowners would have to rely solely on SBA loans at a 5

percent annual interest rate. The comparisons with Program I are detailed

below.

A policy of no flood insurance coverage (Program IV) is extremely costly

to both the government and homeowners. The only available funds for recovery

are SBA loans at an annual 5 percent interest rate. The government's loan

costs tripled over its expenditures under Program I. Homeowners' total cost

is 2.55 times what it was under Program I.



A COMMUNITY FLOOD MODEL FOR POLICY ANALYSIS Page 10-9

Costs (In Thousands of Dollars)

Homeowners' Government Homeowners'
Program Loan Cost Loan Cost Total Cost

I 240 52 281

II 717 156 717

Land-Use Regulations (Program.tl

To measure the effect of land-use regulations on damage and costs, all

homes where the water level from a 100 year flood was at least 5 feet were

removed from the community. Otherwise, the policy components of Program V are

identical to Program I. The comparisons between the two programs are

indicated below.

Damage and Recovery Funds (In Thousands of Dollars)

Damage Insurance Claims SBA Loans

Homeowners'
% of % of % of Unrecovered

Program Total Houses Total Houses Total Houses Losses

I 1049 69 656 43 351 34 41

'V 452 54 297 33 126 25 28
-------------------------------------------------------------------------

Costs (In Thousands of Dollars)

Homeowners' Government Homeowners'
Program Loan Cost Loan Cost Total Cost

I 240 52 281

V 86 18 115
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The introduction of land-use regulations removed 15 percent of the houses

from the community thereby reducing damage by 57 percent from what it was

without land-use regulations. The reduction in government loan cost and

homeowners' total cost were even greater, decreasing by 65 percent and 60

percent respectively.

Flood Proofing All Homes (Program VI)

Program VI is identical to Program I except that all homes are now flood

proofed to two feet above ground level. The assumption was that water levels

up to two feet with respect to first floor elevation do no damage, while water

above two feet causes the same amount of damage as there would have been

without flood proofing. Comparisons are made below for the 100 year flood and

one where the water rises an additional five feet.

Damage and Recovery Costs (In Thousands of Dollars)

Damage Insurance Claims SBA Loans Homeowners I

Water % of % of % of Unrecovered
Program Height Total Houses Total Houses Total Houses Losses

I 0 1049 69 656 43 351 34 41

VI 0 813 26 498 18 296 14 20·

I

VI
5

5

3030

2872

100

91

1814

1727

65

60

1148

1081

62

56

68

63

Costs (In Thousands of Dollars)

Water Homeowners' Government Homeowners
Program Height Loan Cost Loan Cost Total Cos t

I 0 240 52 281

VI 0 202 44 222
-----~----------------~----------------------~--------------------------

.1

VI
5

5

785

739

171

161

853

803
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Flood proofing homes has a much greater impact for smaller floods than

for larger ones. In the 100 year flood, damage was reduced by $236,000, while

in the higher flood it was reduced by $158,000. This can also be seen by

comparing changes in the percentage of houses affected. Flood proofing saved

an additional 43 percent of the houses from damage in the 100 year flood, but
,

only 9 percent of the houses in the higher flood. The percentage reductions

in the government's and homeowners' costs were considerably greater for the

100 year flood than for one five feet higher.

10.4 CONCLUSIONS

The Wharton community flood model has been utilized to evaluate

alternative disaster programs by constructing a community from survey data and

subjecting it to floods of varying magnitudes. The sensitivity analyses and

comparisons of programs indicate the flexibility of the model and its

usefulness for making public policy recommendations. The analyses based on

this community are suggestive of the types of comparisons which can be made.

The results can be summarized as follows:

(1) Damage and hence recovery costs are highly sensitive to small changes

in the water level associated with flooding because of the nature of the

depth-damage relationship postulated by the FIA damage curves.

(2) A program where all homeowners have flood insurance significantly

reduces government loan costs and homeowners' total costs over the current

disaster program. Insurance claims significantly increase, and this cost in

relation to premiums collected must be incorporated in the overall evaluation

of Program II or III.

(3) A program where no homeowners have flood insurance (Program IV)

greatly increases government loans and homeowners' costs.

(4) Land-use regulations (Program V) and flood proofing (Program VI)

significantly reduce damage from floods and therefore, mitigate losses to the

homeowners, government, and insurance industry.





CHAPTER 11

SIGNIFICANT FINDINGS AND IMPLICATIONS FOR PUBLIC POLICY

11.1 INTRODUCTION

The field survey and laboratory experiments have provided us with

considerable insight into the decision processes utilized by homeowners in

coping with hazards which have a relatively low probability of occurrence, but

may result in some loss, possibly severe, to their property. This chapter

summarizes the principal findings of the study and then indicate their

implications for public policy. The concluding section proposes directions

for future research.

11.2 SIGNIFICANT FINDINGS

The analysis of field survey data has revealed the limited knowledge that

most homeowners residing in hazard prone areas have regarding 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 floods and earthquakes. The

laboratory experiments on insurance have provided us with a better

understanding of why individuals know and do so little 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.

11.2.1 Knowledge Of Insurance

Most respondents in the field survey were aware that flood and earthquake

insurance existed, but over sixty percent of the uninsured homeowners residing

in hazard prone areas were unaware that they were eligible to purchase

coverage.
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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 subsidized by the

federal government, yet one quarter of the insured and half of the uninsured

respondents were unaware of this fact. Approximately twenty-five 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 policyholders 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 one

might expect, most uninsured individuals did not know if there is a deductible

on a flood or earthquake insurance policy. A SUbstantial number of insured

homeowners were also unable to estimate this amount, or assumed that they were

covered against total damage. Earthquake policyholders, in particular, will

be disappointed to find that there is a five percent deductible on the actual

cash value of their policies; they will collect nothing if their losses are

relatively small.

11.2.2 Knowledge Of The Hazard

Turning now to the hazards themselves, the field survey revealed that

over ninety 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 uninsured

group. However, over thirty-five percent of the nonpolicyholders in the flood

sample and over sixty percent of the uninsured in the earthquake group

estimate more than $10,000 damage to their property if a severe disaster

occurs. 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 withstand severe shaking without much damage.

Homeowners were also asked to estimate the chances of a severe flood or

earthquake next year causing damage to their property. This probability was

based on the respondent's earlier estimates of damage. Approximately fifteen

percent of the flood respondents and eight percent of the earthquake group

were unable to provide such a figure. The insured homeowners generally have
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higher estimates of the chances of a severe flood or earthquake than did the

nonpolicyholders. Still there are some insured individuals who feel that a

severe flood causing damage to their property is almost impossible (1 out of

100,000 or less), while there are some uninsured homeowners who estimate the

probability to be quite high (1 out of 10 or more). It is not clear from the

field survey data how well people understand the concept of probability and

whether or not they have thought about the chances of relatively

low-probability events occurring.

11.2.3 Importance 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 Small Business Administration

provides aid to victims, the respondents generally have little knowledge of

the loan terms or whether they can receive forgiveness grants from SBA.

Even more important, most homeowners do not anticipate turning to the

federal government for aid should they suffer losses in the future 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.

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 following a disaster many victims have not utilized 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 that had

losses over $10,000 only collected insurance claims totaling thirty percent of
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their damage. Only one quarter of these individuals obtained an SBA loan.

Funds from this source averaged less than ten percent of total damage. As a

result these homeowners only recovered, on the average, approximately half

their losses. Similar behavior was observed for the uninsured victims .of

floods and earthquakes.

We are unable to determine why homeowners did not rely more an the

federal government for relief. Same 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 afford 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

fifteen percent of those who suffered flood damage and forty percent of those

with earthquake damage did not make any repairs at all to their house. Over

one-third of the flood victims felt their house was in worse condition after

repairs had been made than it had been before the disaster. The majority of

the earthquake victims did nat consider their house to be restored to its

pre-disaster condition.

Homeowners' attitudes towards government responsibility for personal

lasses is consistent with this lack of interest in relief. Almost seventy

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.

11.2.4 Knowledge Of Mitigation Measures

The field survey data also revealed a lack of awareness by respondents

about measures which could mitigate lasses from future disasters. Relatively

few homeowners have adopted protective activities to reduce physical damange

from a flood or earthquake. Insured homeowners were more likely to have taken

such steps than their uninsured counterparts, but even this group has not

shown much interest.
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In flood prone areas for example, slightly more than thirty percent of

the policyholders and twenty percent of the nonpolicyholders had taken such

action. In the earthquake sample less than twenty percent of the insured and

seven percent of the uninsured homeowners adopted protective 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

which they could adopt in the future.

There was also a general lack of knowledge as to what governmental

regulations were 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 communities in the sample were

required to enact such meausres as a condition for participating in the

regular National Flood Insurance Program. A similar number of respondents

were aware of codes regulating 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

building 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.

11.2.5 Development Of Hazard Prone Regions

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. Hence, 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 earthquake-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
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attending to the potential consequences of a future disaster.
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The field survey data revealed that housing values appreciated faster in

the high hazard coastal and riverine areas (Zone A) than in the less hazardous

regions (Zone B). Riverine communites tend to have their lower valued houses

close to the river, 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 reveals that residents in earthquake-prone and coastal

communities have resided in their neighborhood longer 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 have another

severe disaster in their lifetime.

11.2.6 Accuracy Of Expected Utility Model

Taken together, the above 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, the analysis of the field survey data reveals that the

expected 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 consequences of the

hazard for this approach to be applicable to them. Furthermore, a substantial

number of those who have sufficient information for makin~ 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 on the inadequacy 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 which 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
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probability) was the same, it was possible to test the adequacy of utility

theory in explaining insurance behavior.

According to this theory, individuals should prefer to insure themselves

against events having a low probability of occurrence but a 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 formats. These results suggest

that if the chances of an event are sufficiently low, then people will treat

the probability of occurrence as zero and not eVen consider the consequences.

In this case there is no need to concern oneself with protective mechanisms

such as insurance.

11.2.7 Accuracy Of Sequential Model Of Choice

These human limitations in collecting information and making computations

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 insurance (Stage 2). His final decision on whether or not 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

which are most important in differentiating insured from uninsured homeowners

are consistent with such a sequential model of choice. By constructing

mUlti-dimensional 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. Furthermore, these two variables strongly interact.

This 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 equations indicate that there is a fifty-five 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
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individuals who do not know someone and feel the problem is unimportant.

The statistical analysis of the field survey data also indicated that

past experience was the most important factor in alerting homeowners to the

seriousness of the hazard. This variable was particlarly important in those

areas where damage from flooding could be severe. Those aware of the

potential for floods or earthquakes in their neighborhood 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.

11.2.8 ~ Of Sooio-Economic Variables

Interestingly enough, socio-economic variables played a relatively

unimportant role in the decision to purchase insurance or in how people viewed

the seriousness of the hazard. Income and education were both statistically

significant in discriminating between 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 difference 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 completed high school. Neither income nor education

levels had any explanatory power in determining homeowners' perception of the

hazard.

Older people were more likely to buy insurance than their younger

counterparts, but the longer one lived in the neighborhood, the smaller the

chance became that one actually would have coverage. There was also a

significant interaction effect between the length of time one lived in

different hazard prone areas and one's perception of the problem. ThUS,

homeowners in the most hazardous parts of the coastal area 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 to be a serious

problem. The field survey data do not enable us to determine Why these
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differences between regions exist.

11.2.9 Relationship To Other Studies
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In summary, the data from the field survey are consistent with empirical

evidence from other studies on decision makin~ under uncertainty. They also

stress the importance of past experience as a stimulus 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 are thus likely to play an important role in influencing

the decision process. They are viewed as accessible and reliable sources of

information on the availablity of insurance and terms of a policy.

11.2.10 Synthesis Of Lab Experiments liith Field Survey

The results of the laboratory experiments further increase our

understanding 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 finding from the survey 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 puchase observed in the

survey data is most likely due to an increased subjective 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 examining 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
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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.

11.3 IMPLICATIQN~ FOR PUBLIC POLICY

The policy maker has quite a different perspective on the hazards and

insurance than the individual homeowner. He 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 occuring in California within the

next twenty-five years). From this vantage point the probability of disaster

becomes high enough to cause him to view these events as a problem and hence

feel the need for widespread adoption of insurance and other protective

activities. The resident of the hazard area, however, with less concern for

the community and with a shorter time horizon, feels unthreatened. Here we

obviously have a formula for conflict and mutual frustration between the

policy makers and individual members of society.

Society has long recognized a need for enabling individuals to protect

themselves against some of the risks to which they are exposed~ In fact, the

development of insurance markets is the prime example of ways in which losses

from uncertain events are shifted from an individual or business to a risk

bearing institution. Our study is concerned with the relative performance of

different social institutions in shifting the burden of risk from those who

live in hazard prone areas to others.

After looking at an idealized theory of insurance we will indicate the

problems companies have faced in offering widespread coverage to the public.

These practical difficulties are illustrated by focusing on the flood and

earthquake risks. Social institutions have emerged in recent years to cope

with these problems. Hence, flood and earthquake policies are now readily

available to homeowners residing in hazard prone areas. Yet insurance has not

been a successful protective mechanism because residents have not had much

interest in coverage.
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The inescapable conclusion from our study is that the consumer is the

source of market failure. It thus may be necessary to substitute other

institutional mechanisms for the free market if one wquld like individuals to

be protected against the consequences of low probability-high loss events.

11.3.1 Reasons For Limited Markets For Insurance

In Chapter 3 we sketched the elements of an ideal theory of insurance

from the consumer's point of view. Essentially an individual is assumed to

maximize his expected utility by collecting information on the probabilities

and potential losses from a hazard and the terms of alternative insurance

contracts. He then chooses the coverage which maximizes his expected utility.

From the insurance company point of view the price charged will 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 which include 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 possible risk of bankruptcy. A further source of

additional costs is the degree of uncertainty on the probability· distribution

and losses associated with the risk.

11.3.2 Problems Of Marketing Insurance

Insurance companies have faced practical problems which have forced them

to deviate from the above theoretical principles. As noted in Chapter 2, the

principal difficulty facing the industry when they initially tried to market

flood insurance was adverse selection. Since the demand for coverage was

concentrated in relatively few areas, the companies marketing policies went

bankrupt due to severe flooding in these communities. 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.
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Another problem which has limited the supply of insurance is one labeled

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 which was caused by deliberate or

negligent actions on the part of the insured homeowner and one that was due to

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 can replace damaged equipment with new items.

In. the .case of earthquakes, an insured victim might claim that plaster

cracking was due to the shaking of the house even though it had been caused by

the normal settling process. To eliminate this moral hazard problem there is

a five percent deductible on the actual cash value of the policy.

Infrequent events such as floods and earthquakes yield limited

statistical data for determining the probabilities and losses associated with

the hazard. Even if one had detailed figures from past experience upon which

to base rates, there is a substantial transaction ~ in developing

customized premiums. For example, the elevation of each house on the flood

plain 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 insurnace

rates is the problem of externalities. Specifically we mean the effect that

the location of structures in one part of the flood plain have on damage to

other parts. An example of this problem would be the construction of some new

facilities on an upstream portion of a river which might increase water

run-off and debris, thus exacerbating damage to villages downstream. If

insurance were marketed to new homes and businesses in the upstream community,

then rates should reflect the potential damage to the existing structures

downstream. The costs of determining this damage and the necessary transfer

payments to reflect such a rate structure would make this an administrative

nightmare.
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The above factor's explain why the economic system has not developed a

mor'e 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 at~empting to bridge It. (p. 947)

In the case of natural hazards, we noted in the introductory chapter, that

until recently the government had assumed this institutional role entirely by

pr'oviding low interest loans and forgiveness grants to uninsured victims of

natural disasters. However, the increasing costs of these programs to the

general taxpayers together with demands by homeowners 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 pr'ogram is an excellent example of how social institutions have

developed to over'come the sources of market failure outlined above. By having

the federal government subsidize rates people are able to buy coverage at

attr'active pr'ices. The subsidized rates eliminate the high tr'ansaction costs

which would otherwise be required in setting customized rates for all existing

str'uctures on the flood plain. Rates on new property reflect the degree of

~ lood risk; the property owner bears the costs of determining the appropr'iate

elevation of the house which forms the basis of his premium. A government

r'einsurance program protects the NFIA and all participating companies against

catastrophic losses caused by the problem of adverse selection. Land-use

r'egulations and building codes reduce the externalities associated with

upstream development.

Even though subsidized flood insurance has been readily available from

licensed agents and br'oker's in eligible communities, few individuals have been

interested in purchasing cover'age on a voluntary basis. As a result Congress

passed the Flood Disaster Peotection Act of 1973 which increased the

incentives foe flood-peone communities to participate in the program and for

residents of these areas to purchase flood insueance. Today an identified

flood-prone community has the choice of participating in the program or

foefeiting most federally-related financing foe projects that would be located

in flood-prone ar'ea.3 as well as most mortage money for pr'oper'ty. If a
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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-related financial assistance for new acquisition or

construction purposes. Thus, what was a voluntary program has now essentially

become a required one.

Earthquake insurance is privately marketed, yet ther'e is little incentive

for' individuals to purchase it if they have accurate information on the ter'ms

of the policy and potential losses from a disaster. The five per'cent

deductible clause together with the relatively minor damage to wood-fr'ame

structures caused by severe quakes makes such coverage unattractive. Low

inter'est disaster loans and forgiveness grants have also been offered in the

past to uninsured homeowners suffering damage from quakes, thus fur'ther

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 information. Most

nonpolicyholders are unawar'e of the deductible amount nor' do they 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,one would have expected the majority of California residents to

carry earthquake insurance.

state have such coverage today.

Yet less than five percent of the homes in the

The lack of interest in flood and earthquake insurance by individuals i~

consistent with the view of Geor'ge Ber'nstein, former head of the Federal

Insurance Administration. In testimony before a U.S. Senate Subcommittee he

noted that:

••• mos~ property owners simply ,do not buy insur'ance voluntar'ily I
regard~ess of the amount of equity they have at stake. It was no~
until banks and other lending institutions united in requir'ing fire
insur'ance 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 recognlze 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)
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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 due to

people's refusal to worry about losses whose probability is below some

threshold. Consequently they have no interest in protecting themselves with

insurance. If insurance is brought to their attention, people may view it as

a poor investment rather than as a meaningful protective mechanism. One

reason people do not buy coverage is because 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 investment against

the potentially large loss from a future disaster.

An additional factor which has inhibited the voluntary purchase of flood

and earthquake insurance is the long dissemination process regarding

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 information and is often

an important element in triggering the final purchase decision. The field

survey data analyses reinforce these findings. In particular, the variable

"knowing someone else with insurance" is tremendously important in

differentiating policyholders from nonpolicyholders.

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 due to imperfections affecting the supply

side (the insurance companies) but we are only beginning to learn about the

imperfections of individuals in processing information and making decisions.

11.4 MECHANISMS FOR ALLEVIATING MARKET FAILURE

It is axiomatic in the insurance industry that policies are "sold not

bought". The use of insurance to guard against rare losses is not always
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compatible with the individual's need to preserve some segment of his

attentional capacity for thinking of things other than protection. If this

study points up the fundamental difficulty in protectin~ individuals a~ainst

the hazards they face, it also suggests ways of ameliorating the situation.

11.4.1 Cr~ating ConQern For The Hazard

The results of the field survey and controlled experiments sug~est that

persons will only consider insuring themselves against low-probability-high

consequence events if they are convinced that the chances of these hazards

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 the way to increase the concern with a future disaster

is to use media publicity, vivid films, or visual displays such as the

practice employed by TVA of plotting flood heights on photographs of familiar.

buildings (Kates, 1962). Presenting information in such ~raphic forms may

increase memorability and imaginability so that the subjective probability of

the event is above the person's critical threshold.

Another way to increase concern with the hazard is 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 one hundred

year flood one could note that if you lived in this house for twenty-five

years the chance of suffering damage a 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 insurance.

11.4.2 .B.QJ.& Of The Insurance Agent'

The insurance agent may serve a very important and useful function in

triggering interest in coverage. He can improve the awareness of the hazard

and insurance by initiating contact with individuals who have purchased other

policies with him. He can emphasize the probability that the hazard will

occur in the future and note the potential losses which may result. He can

provide information on the availability of flood or earthquake insurance, the

rate schedule, and the stated deductible. In the case of flood insurance, he

should indicate that premiums are subsidized by the federal government on all
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existing homes and that rates are uniform so a search for the best price is

unnecessary.

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

the 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 understanding the conditions.

If most individuals treat insurance as an investment, then one of the

principal functions of the agent should be to educate his clients that the

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 proportional 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 ten New York communities in the Susquehanna 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 may then be

willing to invest more time and effort into trying to convince potential

clients of the attractiveness of such insurance.

11.4.3 Difficulties In Marketing New Coverage

Even if residents in hazard prone areas were provided with better

information on the hazard and insurance, the impact on sales of new policies

is not likely to be very large. For one thing, there will generally be
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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 constraints, this group will have no interest in insurance

coverage as they feel they cannot afford 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 earthquake to be

sufficiently small so that they will not be concerned 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 hazard facing

them. Preston, Moore and Cornick noted that local officials in the

Susquehanna Basin had a limited understanding of the National Flood Insurance

Program and hence were primarily interested in minimal compliance with the

regulations rather than active participation. The authors suggest more

coordination between federal, state, and local organizations to facilitate an

interest by communities' in promoting the program and disseminating information

on hazard mitigation measures and insurance availability to residents.

11.4.4 The~ Of Financial Institutions

If voluntary methods of promoting insurance are viewed as too costly and

time-consuming then 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 protection as part of a comprehensive

homeowners coverage for new residents locating in these hazard prone areas[1].

In fact, the Federal Disaster Protection Act of 1973 makes flood

insurance a requirement on practically all new mortgages. In the case of

earthquake insurance, coverage today is normally written as an endorsement on

a homeowner's policy for those who voluntarily desire coverage. Should banks

require coverage on all new mortgages in California it may be necessary to



SIGNIFICANT FINDINGS AND IMPLICATIONS FOR PUBLIC POLICY Page 11-19

institute some form of federal reinsurance against catastrophic losses. Such

government involvement is an answer to the concern of the insurance industry

that there is not enough private reinsurance capacity to absorb the probable

maximum loss which 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. ale (1974) in their study of consumer attitudes toward

insurance. In asking 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 insurance?" almost sixty percent of the respondents in their survey

were in favor of such a regulation and only thirty percent were opposed to it.

The rest did not have an opinion one way or the other.

11.4.5 Role Of Disaster Relief

One reason for suggesting new approaches for promoting the sale of flood

and earthquake insurance is that individuals today are not adequately prepared

to cope financially with the consequences of natural disasters. The data from

the field survey clearly revealed that the majority of uninsured homeowners do

not anticipate turning to the federal government for aid should they suffer

losses in the future from a severe flood or earthquake. In fact, it is likely

that they have not even thought about the consequences of a disaster prior to

its occurrence.

Even if flood and earthquake insurance were required tomorrow as a

condition for a new mortgage, there will still be victims from future

disasters who will be hurt financially. Some of them will be long-term

residents who were not required to have insurance and had not voluntarily

purchased coverage. Some families who are renting property will not have

insurance against contents damage from floods or earthquakes. It is likely

that a large proportion of this uninsured group will be in the low-income

bracket either because they could not afford coverage or because they did not

have sufficient information on the availability and terms of a policy. The

field survey data also suggest that many of the insured victims will only have
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A disaster relief program may be desirable for assisting these groups in

their recovery efforts. In the past many of the victims have not taken full

advantage of existing loan programs and other sources of aid, so their

property was in worse shape after repairs had been made than it was before the

disaster. If governmental aid is deemed desirable, then a concerted effort

should be made to disseminate information to the affected 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-income residents, the group least likely to be

aware of such programs and most in need of relief.

11.4.6 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 incentives. For

example, both the federal government and the insurance industry could now

encourage residents of flood-prone areas to undertake preventive actions such

as installing a reinforced wall to reduce losses from future flooding.

Pamphlets could be sent to all currently insured homeowners with information

on such possible measures and the actual 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 problems associated

with flood plain management is the fragmented and uncoordinated responsibility

for different programs~ There is a need to coordinate land-use regulations,

flood proofing, flood warning systems and insurance as part of a unified

national program of flood plain management. The report thus supports the need
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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 earthquakes. 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 which was highlighted by the survey and about which we need to

learn more, is the influence of communication with friends and neighbors upon

insurance decisions. Some individuals may tend to follow societal norms by

conforming to others without giving the matter much thought while others

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 field work should be undertaken to understand more clearly what

motivates individuals to locate in hazard prone areas and to determine 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, and hence 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 morB detailed analysis of our field survey responses could be

undertaken to determine whether certain socia-economic groups are unaware of

the hazard mitigation measures open to them, the availability of insurance, or
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the existence of the SBA disaster loan program. Ferber (1956) has analyzed

individuals' awareness of selected economic data (e.g. the current minimum

wage). He concluded that ther'e was considerable variation between population

groups in their degree of knowledge. By understanding which gr'oups ar'e

uninfor'med or' misinformed on available hazard mitigation and recovery options,

one may be able to develop policies for providing specialized information to

these selective gr'oups to incr'ease their' awareness.

It would be interesting to reinterview a small sample of the homeowners

to determine whether or' not their participation in the field survey changed

their behavior. For example, did some of the nonpolicyholders investigate

insur'ance after' the interview and decide to buy cover'age 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 which have

experienced a disaster since they were interviewed. These data would enable

one to determine what effect a recent disaster has had on changes in

SUbjective damage and probability estimates and in attitudes regarding

ulternative hazard mitigation and disaster relief policies.

A future study could investigate why most low income individua13 do not

protect themselves against disaster losses. The recent Disaster' Relief Act

Amendments of 1974 offer an unusual opportunity to determine the relative

importance of the following two factors which appear to limit insurance

purchase by this gr'oup: lack of information and budget cor13traints. Under

Section 408 disaster victims are eligible for grants to cover part of their

losses. A portion of this grant is normally used to pr'ovide flood victims

with insurance for the next year. If these individuals renew their policies

then it is likely that their original lack of interest in cover'age was due to

their limited knowledge of flood insurance. On the other hand, if they let

their policies lapse then it is likel~ that they were uninsured prior to a

disaster primarily because they could not afford coverage.

Considerablymor'e work should be done to deter'mine how well people

understand the concept of pr'obability and what methods they use in assessing

risk. More experimentation is needed on how one can pr'esent information about

probabilities most effectively to individuals. Kates (1975) provides a

comprehensive summary of work that has currently been completed in the area of

risk assessment and probability estimation.
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It would also be interesting to undertake field research on other

protective activities to determine similarities and differences between

actions which affect property losses and those which affect life or health.

The fact that flight insurance is relatively popular and earthquake insurance

is not, despite a 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 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 this study may also provide insight into consumer behavior

with respect to other types of insurance. For example, there is currently a

large-scale social experiment on health insurance underway at RAND (Newhouse,

1974) which is examining the effects of alternative insurance plans upon 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 innovative type of insurance being studied in the health

insurance project is a plan whereby outpatient care is free but inpatient care

is subject to deductibles. Such a plan provides a positive incentive to

obtain preventive care. Our findings suggest that little protection will be

undertaken for illnesses which are perceived to occur with a small

probability. Methods other than free outpatient care may be required to

induce protective behavior.

In both the medical and dental areas there is a growing interest in ways

Dr. John Knowles, president of the

to induce

consequences.

individuals to protect themselves from potentially severe

Rockefeller Foundation,

recently commented that:

The individual must realize that a perpetuation of the present
system of high-cost after-the-fact medicine will only result in
hlgher 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)

With respect to public policy implications of our findings, further work

is currently underway to extend the community flood model (Kunreuther and

Wilson, 1976). This study will enable interested parties to evaluate the

relative performance of alternative hazard mitigation and relief programs on

homeowners, businesses, and the government.
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More research is also needed to determine differences between the way

consumers and firms process information and the types of social institutions

which are best suited for coping with market failure. For example, why did

banks and financial institutions not require flood insurance on their own as a

conditon 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 today as a condition

for obtaining a mortgage?

All of these questions are worthy of investigation as they promise to

increase our understanding of how individuals and instututions operate in an

uncertain world where information is a scarce commodity.
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[1] Critical analyses of the feasibility of alternative forms
of hazard insurance appears in Cornelius (1974); Hall
(1973); and Levin, Griffin and Tierney (1973).
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Appendix·A.l

SAMPLING REPORT FOR STUDY OF SELECTED NATURAL HAZARDS

13-'

1. P.ationale for Samp}e Design

Thls study is an investigation of the determinants of the decisi~n on
whether to buy insurance against selected natural hazards. The
universe was homeovmers I iving in areas thought to be particularly
pror.e to these ha:;:ards. These were riverine and hurricane flood
prone areas designated by a federally subsidized insurance program
and an earthquake prone area of Cal ifornia. Thecrit'ical study
variable \'las whether or not an insurance pol icy had been bought.
Because of variations In the relevant natural factors, there was
particular interest in whether or not buyihg behavlor differed
dmong'areas prone to hurricane floods, riverine floods, or earth­
quakes. Because the critical comparisons were to be between pol icy­
holders and nonpol icyholders, it was decided to interview equal
numbers of both groups in each of the three types of areas.

In each case, policyholders were selected with equal probability.
Flood fnsurance pol icyhoJders were selected from the files of
the National Flood Insurance Association. Earthquake pol icyholders
were selected from the files of ~rivate companies sell ing earth­
quake insurance in California who· agreed to cooper~te with the
study. The critical decision with regard to study design \vas the
del lncation of the proper comparison group of honpol icyholders.
There were two illiportant, but·confl icting criteria underlying the
specification of the comparison group. One was that the selected
nonpol icyholders should be representative of ~ll those homeowners
01 igible to buy insurance who chose not to do so. The second
criterion vias that the nonpol icyholders should be comparable to·
the pol icyholders. A sample deslgncd to satisfy the first criterion
only would have included many homeovmers 1iving in those areas
least I ikely to experience a disaster. Few pol icyholders lfved in
such areas. A sample designed to satisfy the secord criterion only
would have included those nonpol icyhoJders mO$t I ike the pol icy­
holders. This'could have obscured important ·factors underlying
the deci~ion to buy insurance. Three competing sampling plans
,vere considered and rejected before a final compromise was decided
upon. These plans were:

C'!. to study six subjectively selected comrnunites, two each
in earthquake, hurricane flood prone, and rlverine·flood
prone areas, of which one had suffered a recent disaster
and the other had not,

b. to take a national equal probabi J ity sample of pol icyholders,
and then to select an equal probabil ity sample of nonpolicy­
holders from the sume communities from which the pol icyholders
had been selected, and



)

c. to select an equal probabil ity sample of pol icyholders,
and then to select a matched sample of t1onpol icyholders,
such as next door'neighbors.

These plans will be discussed in turn.

The main advantage of the first plan was that it ~Quld have been
possible to isolate two important variables, the type of natural
hazard and the recency of a disaster. There were two major draw­
backs, however. One was that the tvJO subjectively selected com­
munities within a pair would have been quite 1 ikely to differ on
important variables other than recency of a disaster, 'confounding
the influence of this variable in data analysis. The second draw­
back was that it would not have been possible to make the necessary
Inferences for national pol icy making. General izations from the
six communities \llould have been 1imited to these communities only,
which could not be expected to reflect the characteristics and
the variations in the characteristics of the national populations
of pol icyholders and el igible nonpol icyHolders.

The second plan would have avoided the di~ficulties Inherent In
subJectively selecting communit.ies, and vlould have provided re­
presentative national samples of pol icyholders and nonpol icyholders.
However, within selected communities, the pol icyholders and non-
pol icyholders would have differed to such a great extent on some
important variables that it Vlould not have been 'possible to a~.sess

the effects of other important variables. For example, within a
flood prone community, the pol icyhol"ders \'iould have been 1ikely
to live In the 100vareas near the river or ocean I,,,hile the nOI1-

pol icyholders would have been I ikely to I ive in the higher areas
further back. Secondly, the concentrations of nenpol icyholders
would have occur.red in communities where the rates of pol icy buying
were low, whereas the concentrations of pol icyholders would have
been ina different set of communities where rates were high.

The third plan had the attractive features of permitting general­
izations to a national universe while minimizing the differences
between pol icyholders and nonpol icyholders on relevant study
variables such as objective risk, value of property and income.
This maximized the opportunity to concentrate on other relevant
determinants of the decision-making process. This sampl ing plan
would have made It difficult, however, to study the interactions
among risk, value, Income, and these other factors. Control 1ing
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 which contribute to"the decision
of whether or not to buy disaster insurance. Becaus~risk, value,
and income are correlated with the 1ikel ihood of buying a pol icy,
the matching plan Vlould have exaggerated the effects of the other
variables. For example, a nonpolicyholdcr in a particularly high
risk area or a pol icyholder in a particularly low risk area could
quite I ikeJy have less rational util ity functions than other
eligible respondents'.



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 compara­
bil ity between pol icyholders and nonpol icyhold~rs by oversampling
nonpol icyholders in high risk areas. All homeowning nonpol icy­
hcilders were given an objective probability of selection, which
permits the generalizations to the national universe~

2. Sampling Pol icyholders

The desired total number of interviews was 3,000, 1,500 each with
policyholders and nonpolicyhoJders. Of these, 625 interviews each
with pol icyholders and nonpol icyholders were to be conducted in
hurricane flood prone areas, 375 of each were to bi conducted in
riverine flood prone areas, ard 500 of each were to be condccted
in earthquake prone areas. BecCiuse the t-atc of pol icy bu'yingvJa:
much less in riverine flood prone areas then in hurricane flood
prone areas, it viaS necessary to select pol icyholders at a n~uch

higher rate in the riverine areas than in the hurricane arc~s.

Within each of the three types of areas, however, policyholders
were selected with equal probabil ity.

The follmtJing definitions of el igible respondents Viere used:

Flood areas: These were pol icyholders included in the
regular program of the llational Flood Insurance Associa­
tion as of August 31, 1973, who 1ived in a county where
there \'/ere at least 25 pol icyholdcrs, and the majority
of housing units were not enumerated in the 1970 Census
as being occupied on a seasonal basis.

Earthquake areas: These v.,rere pol icyholders paying premiums
in the period August 1, 1972, through July 31, 1973, to one
of eight insurance companies cooperating \'lith the study,
who I ived in the earthquake prone area of Cal ifornia. The
definition 6f the area boundaries are giVen later i~ this
sect ibn. The names of the eight companies are:

1. Insurance Company of North America
2. Hartford Insurance Company
3. Fireman1s Fund American Insurance Company
4. Kemper Insurance Company
5. Allstate Insurance Company
6. Transamerica Insurance Company
7. Travelers Insurance Companies
8. State Farm Insurance Company

The reason for only including flood area pol icyholders 1 ivin9 in
counties where there were at least 25 pol icyholders was to insure
that interviewing wOldd be sufficiently clustered geographically
so that interviewing costs would not be too high.

'3-3
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All counties including at least 25 flood insurance pol icies were
listed and sorted into the"hurricane or riverine flood prone strata.
The hurricane flood stratum included all counties bordering either
the Atlantic or Gulf Coasts In a belt stretching from New England
through southern Texas. All other counties were placed in the
rfverine stratum. The pol icyholders were then separately ordered
in a cumulative 1ist by county for the two strata. There v,'ere
109,345 ~ol icyholders in the hurricane flood prone stratum and
14,304 in the riverine flood prone stratum. It was decided that
an average of 25 interviews each with pol icyholders and nonpollcY­
holders, enough work for two interviewers, v,ould constitute a
"hit", so that for each county selected, at least 50 Interviews
could be expected. For large counties v.'ith many pol icyholders,
more hits and i nterv iews wou 1d be expected. \1e therefore made 25
selections, or hits, in the hurricane flood prone s'tratum and 15
in the riverine flood prone stratum. For each county selection,
two c'ommunities I'/cre selected within the county. Tf,,:; s,::~'pl in9 in"
terval fo~ counties was 109,345/25 = 4,374 and the expected number
of times a given county was selected was equal to the ratio, (number
of policyholders in county/4,374) in the hurricane stratum. In the
riverine stratum the expected number of times a given county was
selected was equal to (number of pol icyholders in county/954). T~IO

community selections were made (or each county selection. For a
given community, the expected number of selections ViaS (number of
pol icyholders in cornmunitY/Z:l87) in the hurricane stratum and
(number of pol icyholders/477) in the riverine stratum.

Within the selected communities, the pol icyholders were grouped
into geographic clusters. The average ,size of the clusters was
about ten policyholders. These were then selected within communi­
ties at rates inversely proportional to the probabil ities of the
communities being selected. The overall probabil ities of selection
were 1/74.0 for pol icyholders in the hurricane fleod prone stratum,
and 1/19.1 for pol icyholders in the riverine flood prone stratum.

It was later f0und that many of the selected pol icyholders did not
meet the el igibil Ity requirements for this study. This was usually
because 'the pol icy was for a bus ihess, or because the pol icyholder
did not I ive at the address for Which the pol icy had beeM bought.
In addition, there were other selected addresses which' could not
be found on a map and for which directions cou'ld not be given to
an interviewer. Both ineligible selections and addresses which
could not be found were el iminated from the sample. An example of
an address which could not be found vias, IlBox 290, Biloxi, Mississippi".
After el iminating th~ inel igibles and those that could not be found,
the final number of selected hurricane flood-prone pol icyholders was
1,205 and the number of riverine flood prone respondents was 630.



The holders of earthquake insurance policies we~e selected in an
analogous manner. Two mon(hs in the peri08, August, 1972, through
July, 1973, were selected randomly and separately for each of the
eight companies, one from the first six months of the period and
one from the second six months. All pol icyholders paying premiums
in' one of the selected months were 1 isted and sent to us by the'
companies. Altogether, about 6,000 names were selected by the
companies in this manner. "'Ie then grouped these names ,by county
and estimated the rates at which homeowners had bought insurance
in each county. Only those counties where the rates of buying
were sufficiently high were included in the study. These were:

COL:nty

San Mateo
Santa Clura
t1a r in
Ventura
Sonoma
Alameda
S~n Francisco
San Bernudino
Los Angeles
Contra Costa
Orange

Rate at Which Homec\·mers Bought Insurance (Z)

5.10
3.51
1. 98
1. 94
1. 68
1. 65
1.56
1.25
1. 02
1. 01

.79

The counties excluded from the study VJhich had the next highest rates
of buying vJere Riversidc, with a rate of 0.57' percent, Kern, vlith 0.3('
percent, and Santa Barbara, with 0.24 percent. T\<JO counties v/ith
higher rates of buying were excluded because of their isolated ioea­
tions 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 6,000 names were grouped into pages which were. subse1ected at the
rate of 8 in 25. The names on the selected p~ges v/ere then grouped
geographical ly~ just as the selected names In the flood samples had
been, an'd then clusters vJere then subse1ected at the rate of 1 in 2.
The overall saMpl in9 fraction for the earthquake pol icyho1ders vias
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 el igibil ity vias defined for a giver.
period and that the status of the person living in the house for which
the pol icy was bought could have changed since August, 1973, for the
flood sample and July, 1973, for the earthquake sample. The unit of
observation was the address. In the event th<1t the owner no longer
I ived at the address, and the home was now a rental unit, the persons
living there were tl0t eligible for interviewing. If the home was now



owned and 1ived in by another person, an interview was conducted
whether the new homeowner owned a pol icy OJ not. The actual
definition of whether a respondent Is a pol icyholder, for the
purposes of analysis, should therefore be taken from the appro­
pri~te response on the questionnaire. We shou)d also note that
some of the addresses selected In our sample of nonpollcyholders'
which did not appear on our I ist of pol icyholders turned out to
have policyholders in them, either because they had only recently
bought ~ pol icy or because of an error in the listing suppl led
by the NFIA. In addition, care in analysis should also be made
concerning the somewhat arbitrary definition of our iample. We
have no idea what the characteristics of earthquake" pollcyholders
doing business vlith other companies or outside our 11 county
area are, nor do we know what are the charact"eristics of flood
insurance policyholders living either at the addres~cs we could
not find or in counties with less than 25 pol icyholders.

3. Sampling ~onpol icyholders

The universe of nonpol icyholders in the flood areas included al J
persons not holding flood insurance pol icies who mmed the hHne
In which they were I iving and whose home was in a flood prone
area recognized by the National Flood Insurance Administration.
The specific rules for inclusion were ~s follows:

a. the person owning the home I ived in it,

b. the home was in the list of counties obta"ined from the HFIA
list including at least 25 policyholders,

c.the homeowner vIas not included in the NFIA 1ist, and

d. the area in which the homeowner was I iving had been rated
by a hydrographic survey as having a recognizaplc non-zero
probabil ity of flood damage.

The first stage of selection for the flood nonpol icyhold~rs \'/as the"
selection of communities described in Section 2 for the pol icyholdf;I-S.
DIfferential sampling was used in the second stage of "selecting non­
pol icyholders in order to increase their comparability with the
pol icyholders. Nonpol icyholders I iving in areas where policyholders
were thought to be concentrated were selected at higher rates than
nonpol icyholders I iv"ing in other areas. This oversampl ing was ac­
campI ished by stratifying areas within the selected communites on
the basis of the objective probability of flood damage assessed by
the hydrographic 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 th~ee
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categories depending on the overall rate of buying. Areas within
each community were sorted into two cells depending on the prob­
ability of flood damage, giving a .total of six cells within each
st ratum.

Hydrographic surveys had been carried out in each of the communities
participating in the NFIA program and geographic 'zones were del in­
eated on the basis of the objective probabil ities of flood dumage
~ssessed on the basis of the survey data. Areas where the prob­
abil ities were highest were labeled either Zone A or Zone V. Ac­
cording to estimates of the National Flood Administration, about
64 percent of all pol icyholders 1 ive in such areas. Areas where
there was no perceptible probabil ity of damage, Zone D, included
about 6% of all pol icyholders and were excluded from the universe
of nonpol icyholders. The areas of moderateprobabil ity, labeled
Zones Band C included the remaining 30 percent of pel icyholders.
The six cells into which.nonpol icyholders ~ere stratified for the
ty-.;o samples of nonpol icyholders are shown along with the 5<1['[";1 ing
intervals below:

11;.

Interval ( i Ii Housing Units)
Estimated Percentage of of. Selecting Areas vtithin
Owner-Occupied Homes wi th Communities
Pol icies in Community Zones f\ {j nd V ZeN::: B ar~c C-------._---

Hurricane 5 percent or 1ess 2,.536 11,664

2 6 to 15 percent ..1,903 5,293

3 16 percent andover 713 1,984

Riverine percent or less 544 12,444

2 2 to 10 percent 544 4,148

3 11 percent and over 272 2,074

About 10 interviews were expected for each area selection.

Withfneach of the 12 community-zone cells, census tracts fn metro­
pol itan areas and enumeration districts in nonmetropolitan areas
were ordered in a 1ist, 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. \.,Iithin the selected trc:cts or enumer­
ation districts, two I isting areas, blocks or clusters of blbcks In­
cluding 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 estimate the distribution of ,owner-occupied
housing units within the enumeration districts using only a map of
the area. The overall probabil ity of a listing Area being selected
was therefore proportional to its size within its community-zone
cell. This probabil ity can be written as a product of several
.terms as shown be low:

Pr (listing'AreaiSelected):::: p.:::: A. x B. x C. x D., where
'b b b b b

Ai :::: (number of pol icyholders in community)/11 , where I, '::::
2187 in the hurricane flood-prone stratum and 477 in
the riverine flood-prone stratum,

B· :::: (number of owner-occupied hous ing units in community)/I2c ,
b

where I2c is the interval for the community-zone cell c (jiven
in the previous ta bl e,

c· :::: (number of owner-occupied hO'is ing units in tract or ED)/
b

(number of owner-occupied housing units in' the comn,un i ty) ,
and

D. - 2 x (number of owner-occupied housing units in Listing
b Area)/(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 unlts were I isted in the field by an interviewer.
These listin~s were returned to the Sampl ing Department, and the
listed housing units were subselected at a rate I/fi' which equal­
ized the probabilities of selection within.a community-zone cell,
i.e., within each of the 12 cells the probabi I ity of selection was
Pi/fi = Kc '

There wer~ some Listing Areas where the actual number of 1 istings
was unexpectedly large, either due to a high rate of growth since
1970 or errors in the estimated distribution of housing within a
selected enumeration district. In order to reduce the increase in
variance due to 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. The weights which will be
necessary to use in analysis of the data include adjustments for
variations in the rates of sampl ing. These weights are 1isted in
Appendix A.

Turning now to the earthquake nonpolicyholders, the sampl ing pro­
ceeded in a similar manner. Although ther'e was no analo'gy to the
hydrographic surveys carried out in the flood-prone areas, we
observed considerable clustering of earthquake pol icyholders within
the 11 county area del ineated for the sample of earthquake pol icy~

holders. We therefore grouped the pol icyholders suppl ied by the
insurance companies into communities and estimated the rate of



policy buying in each. All honpol icyholding homeowners living in
communities where there were at least five pol icyholders from the
sample of 6,000 names suppl ied by "the insurance companies were
included in the universe. The remaining areas were omitted from
the universe just as Zone 0 was el iminated in the flood-prone
communities. VIe estim<:lte that the communities included in our
universe include 96 percent of all policyholders in the 11 county
area.

The rate of pol icyholding was higher in northern Cal ifornia com­
munities outside of San Francisco and Oakland than it' was in those
cities and in southern California. The rate in these northern
communities, or llGroup A," was about twice what it was in the
remaining communities, which we labeled IIGroup 8. 11 About 44 per­
cent of all pol icyholders I ived in Group A. \{c therefore over­
sampled nonpol icyholders In Group A so that about 44 percent of
all selected nonpol ityholders also lived in these cor~unitlcs.

Commun.ities, census tracts, and Listing" Areas were selected in the
manner described for the flood sample. The probability of selcc­
tio~ of a given Listing Area in Group A was equal to the number of
owner-occupied units divided by 17454.5 and in Group B, the denorn­
inator was 297]l1.5. The houses in selected Listing I\reas were
enumerated by Field Department interviewers and these 1istings
were subselected at rates inversely proportional to the probabil ity
of selection of the Listing Area. Multl~lying "these two sampl ing
rates together, the overall probability of selection of a housing
unit in Group A was 1/164 and in Group B, the rate was 1/278.

Within a selected household, in both the flood and earthquake
samples, all persons who considered themselves to be knowledgeable
about financial 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 will therefore not be included in the
weighting scheme presented in Appendix A.

4. Expanding the Sample

After interviewing had begun, It became necessary to increase the
size of the sample beyond what had originally been selected. This
was due to lower el igibil ity and completion rates than had been
anticipated prior to the start of interviewing. The sample of
policyholders was expanded simply by selecting mor~ 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 nonpol icyholders, a
51 ightly more complicated procedure was followed.



Because of costs. we were not able to select and list additional
listing Areas. To expand the sample'. we reselect~d 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. In other CClses, \ve simply
included all remaining households in the sample. The probabil ities
of selection thus depended on the size of the original within
Listing Area sampling interval, fi' It/hich in turn depended upon
the probability of selection of the Listing Area, Pi" The final
probabilities of selection of households In the samples of non­
policyholders were as follows:

Stratum
Proportion of LAs

Reselected

Hurricane flood

Riv~rine flood

Earthquake

80%

15%

20%

1. 8p ./f.
1.- ,/,

1.15P./f.
1, 1.-

1. 2P ./f.
1.- 1.-

(. 21 f. + . 8) P •
1.- 1.-

(. 85/f i -I- • 15) Pi

(.8/f i + .2)Pi

To illustrate with an example, suppose that fifor an LP. in the
hurricane flood prone stratum was 4.0. Then the overall probabil ity
of selection of a given house in that LA would have been Ph' vJhere

Had the value of f. been a smaller number, say 1.8, Ph would have been
been . 1.-

Ph = Pill.B + (.8){.8/l.8)(1 x Pi) = 1.64Pi /l.8

or(.20 + 1.44)/P .)/1.8 = (.2/1.8 + .8)P ..
1, '/'

The ·complete list of weights or inverses of the probabil ities of
selection are given in Appendix A.

5. Sampl ing Error~s, Weights,~d Other Impl ications o,f Sta.tisticC11 D_esjg~

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
randomsampl ing, equal probabilities of selection, and a non-zero
probability of selection of every element in the universe. All
three of -these assumptions were violated in this survey. The im­
pI ications of thes~ violations a~e to be dfscusscd below.



The statistical model of simple random sampling assumes that all
selections are made independently of one another. If this model
were used in survey sampl in9. it would mean that respondents were
distributed evenly across the country maximizing the distance be­
tween them and the cost per interview. We could not have afforded
t6 carry out such a survey, so we clustered our interviews by
county, community, census tract or enumeration district, and List­
ing Ar~a~ The main consequence of this clustering, and 1055 of
independence among observations, Is for significance testing.

The decision to accept or reject a null hypothesis in significance
testing depends in part on the number of degrees of freedom pro­
vided by the data. In most tests based on a model of simple ran­
dom sampl ing the number of degrees of freedom' is close to the
actual number of observations. In cluster sampling~ th~number

of independent observations is equal to the number of prfmary
selections, counties in the flood sample and communities -and
clusters in the earthquake sample. The equivalent degrce~ of
freedom is an empirical question, depending on the amount of hemo'
geneity within the pri~ary selections. The computation of tHe
equivalent sample size under a simple random sampling model, or
"effective nil is somewhat complex in the simplest situations and
intractable for more complex statistics. The strategy for dealirg
with this problem in analysis is to use statistics where sampl in9
errors can be computed taking the clustering into account. Ex­
amples of such statistics are pr6portlons, differences between
proportions, and regression ceefficlents. Instruction~ for com­
puting sampl ing errors for proportions and differences between
proportions are given below. Sampling errors'of regression co­
efficients can be computed using a computer program available at
the Sur~ey Research Center, University of Michigan. A second
category of statistics should simply not be computed because their
underlying assumptions are violated by our design. A leading
membe~ of this category is the chi-square statistic. A third
category of statistics is those which either do not depend upon
significance testing or where the assumptions are ~ufficiently

robust that our use of cluster sampl ing has -only asma'll or
negl i9ib'le effect. This is a gray area between mathematics and
practicality where statisticians prefer not to tread but'~'Jhich vJC

should investigate should the analytical need aris~.

The recommended technique for computing standard errors of pro­
portions or differences between proportions, known as the method
of ··successive differences " , involves the successive comparisons
of differences between proportions found in successively selected
primary sampl ing units and the computations of the average dif­
ference to what would have been obtained using simple random
sampl ing (srs). This can also be done for subgroups or for dif­
ferences between two subgroups irrespective of whether the subgroups
are found in the same primary sampl ing units. The ratio of the



average of the successive differences and the srs variance is
known as the "design effect'lI, an estimate of the Increase In
error due to the use of cluster sampling. The variance of an
estimate of the design effect for an Individual variable is
sizable and it Is recommended that design effects be computed
for catego~icsof variables and an average value be used for
all of the variables In a given category. 8ecause the ,sampl ing
plan Involved the del ineationof three geographic subgroups,
homeowners 1iving in hurricane flood prone, riverine flood
prone, and earthqoake prone areas, it is recommend~d ,thnt separate
design effects be computed for each group which can later be com­
bined if necessary. The procedure of successive differences Is
as fo 11 ows:

Define the following terms:

m
X = E Xi, where Xi is the weighted sum of observations for

i=l
primary selection i, and m is the number of prir.1ary

sampling units"

'm
Y = E Yi' where Yi is the weighted sum of observations for

i=l
primary selection i, for a study variable,

R = Y/X, the proportion for which'the sampl ing error estimate
is desired,

m-l 2
A = ~ (yi - Yi+ 1) , B =

i=l

m-l
C "" ~ (Yi - Yi+l) (Xi - xi+l),

i=l

VAR = (1/X 2) (m/2(m-l» (A + R2B - 2RC), the estimated variance
of the proportion R,

SRV = the simple random varlance(weighted), which v~uld h8ve been
computed with the same number of cases, and

DEFF = VAR/SRV.



13 -13

The weighted value of SRV can be obtained by computing the simple
random variance without weights and multiplying this value by the
rat io

(Enh) (Enhkh2)

(Enhkh)2
\'Ihere

kh= weight assigned to subgroup h, and

nh= number of elements assigned to subgroup h

While VAR could be taken as an estimate of the variance for the in­
dividual proportion R, it is recommended that the average value of
DEFF be computed for categories of variables~ The actual variance
to be used for computing confidence intervals for all variables in a
given category h'ould then be (SRV) (DEFF) where SRV is computed for
each variable and DEFF applies to all varIables in the category.
It is important in us i n9 ,the success ive differences procedure to
order the primary selections in the order in which they ~'Iere selected.
This ordering for the three subgroups is given in Appendix B.

The need to usi weighted data is necessttated by the use of differen­
tial sampl ing fractions in selecting representative samples of our six
groups. The weights, or inverses of the sa~plin9 fractiqns used arc
given in Appendix A by Listing Area. for nonpol icyholders and for th~

total groups of policyholders. The main problems of using weighted
data are (l) tfwt the variances of sample statistics are increased,
(2) certain statistical procedures involving significance testing are
complicated, and (3) i~ is difficult to use some statistical pa~kaged

computer programs. co

Usin~ these \'!eights, it will be possible to make inferences to the
entire homeowning populations in our flood and earthquakt communities.
Because there are so many more nonpol icyholdOers in the populations,
these will overwhelm the policyholders 1n the analysesusing"weighted
data. Nonpol i~yholders in areas where the rates of buying pol iclos

. are low have particularly large weights. The philosbphical 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, hmlever, it may be more desirable to reduce the sampl ing
vari~tion by using unweighted data for samples of p6licyhofders and
nonpolicyholders \'Ihich are geographically similar. This will raise
basic questions about the nature of the universe for which infer­
ences are desired, because the sample will not be representative
of any known universe. Hov/ever, vlhen considering this question, it
should be realized that: there are alsoproblcnls with using the
weighted data. Among these are the following:

a. There is possibly a sizeable bias due to nonrcsponse. This
will be discussed in Section 6.

b. The set of communities now In the flood control program m~y

be very different from the set of communities where the
national pol icy would be appl ied.



c. There were some communities or sections of communities \'Iithin
the flood prone populQ~ion which were eliminated from the study
either because we could not locate the address on a map or be..
cause there was a large concentration of seasonal units in the
area.

d. Earthquake insurance policyholders doing business with companies
not coo'perating vJith the study \'Jet"c also excluded.

e. It may be necessary to control for gcogrnphica.1 locution in
comparing policy and nonpolicyholders on other vsriablcs, if
geographical location is an important determinant of buying
behav ior. Dropping the weights wi II produc.e groups of ral icy­
holders and nonpol icyholders "Ihich are mo're compClr:1hlc; ~;C()"

graphically.

The issue of \"Ieighting is a difficult philo~ophic()l ;Sell':,', fu \/11>',
no recommendation can be m<:lde vlithout further' c:i"·cu,,,c.icn (If ~luL·

stantive and statistical issues.



APPENDIX A /3-IS
WEIGHTS TO BE ASSIGNED TO FLOOD NONPOLICYHOLDERS BY 1I ST ING AREA

LI STI NG AREA WE IGHT LI STI NG AREA WE IGHT LISTING AREA WE IGHT

111 560 1416 370 3431 320
121 260 1421 620 3432 320
122 330 1422 480 3433 310
123 840 1423 590 3541 2690
221 2530 1424 430 3631 320
311 510 1425 500 3641 1340
312 500 1511 140 3731 340
313 660 1512 280 3732 320
314 280 1513 140 3733 320
315 980 1521 280 3734 320
316 500 1711 750 3741 1310
411 140 1721 610 3742 1380
412 150 181'1 540 3743 1330
511 560 1921 1460 3831 330
611 560 2011 2060 3841 2600
711 280 2211 2460 3842 2710
721 2370 2311 2610 3843 2700
722 1670 2321 2000 3931 50
811 140 2322 940 3932 40
911 1990 2411 1140 3933 50

1011 900 2412 750 3934 40
1111 237(; 2611 500 3941 180
1211 130 2612 350 4031 360
1212 280 2613 500 4241 1350
1213 230 2614 280 4331 340
1214 160 2615 300 4332 320
1215 560 2621 300 . 4333 460
1221 500 2622 560 4334 320
1222 280 2911 620 4431 310
1223 290 3031 320 4432 30
1224 280 3032 1790 4433 360
1225 290 3231 320 4434 320
1226 330 3232 360 4441 1970
11,11 270 3233 340 4442 1380
]1112 280 3241 1450 4443 1510
1413 230 3242 1430 4444 1370
1414 350 3331 320 4445 1510
1415 440 3341 1330 4446 1330

Weights for hurricane flood policyholders (first 2 digits of Listing Area
01 through 29) are 74; for riverine flood policyholders (first 2 digits of
Listing Area 30 through 44), 19.

WEIGHTS TO BE ASSIGNED TO EARTHQUAKE NONPOLICYHOLDERS BY LISTING AREA

LA WE IGHT LA WE IGHT LA WE IGHT LA WE IGHT LA WE IGHT- -
50901 137 55901 128 59901 137 63901 214 63911 232
50902 137 55902 137 59902 126 63902 232 63912 232
51901 137 56901 146 60901 232 63903 232 63913 232
51902 137 56902 137 60902 228 63904 232 63914 232
52901 137 56903 126 60903 232 63905 232 64901 232
52902 137 56904 1/~4 60904 232 63906 232 611902 232
53901 144 57901 137 61901 232 63907 232 65901 232
53902 137 57902 149 61902 232 63908 236 65902 221
54901 128 58901 137 62901 221 63909 232 66901 236
5'1902 137 58902 137 62902 217 63910 232 66902 241l

Weights for ca rthqua ke pol icyho 1dcrs are 37.5.

-,
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APPENDIX B

ORDERING OF SELECT! ONS (BY LISTING AREA NUMBER)

EARTHQUAKE POLICYHOLDERS (full five-digit numbers)

1. 63001 17. 74001 33. 82001 49. 94001 65. 98001
2. 63002 18. 75001 34. 83001 50. 57001 66. 96002
3. 63003 19. 63009 35. 66001 51. 57002 67. 98002
4. 63004 20. 76001 36. 84001 52. 95001 68. 98003
5. 63005 21- 63010 37. 85001 53. 53001 69. 59001
6. 63006 22. 63011 38. 86001 54. 55001 70. 99001
7. 63007 23. 63012 39. 87001 55. 54001 71. 56001
8. 63008 24. 63013 40. 88001 56. 54002 72. 78001
9. 67001 25. 63014 41. 89001 57. 61001 73. 79001

10. 64001 26. 77001 42. 90001 58. 61002 74. 73001
II. 68001 27. 77002 43. 91001 59. 61003 75. 56002
12. 69001 28. 77003 44. 52001 60. 60001 76. 56003
13. 70001 29. 76002 45. 52002 61. 60002 77. 56004
14. 71 001 30. 80001 46. 92001 62. 50001 78. 56005
15. 72001 31. 63015 47. 93001 63. 96001 79. 56006
16. 72002 32. 81001 48. 93002 64. 97001 80. 56007

EARTHQUAKE NONPOLI CYHOLDERS
(first 2 digits of five-digit number--third digit is always 9)

1. 58
2. 59
3. 50
4. 51
5. 52

6. 54
7. 53
8. 57
9. 56

10. 55
11. 61
12. 60
13. 62

14. 63
15. 64
1"6. 65
17. 66

~
FLOOD POLICY AND NONPOLltYHOLDERS (f i rs t 2 digits of four-digit number)

1. 04 7. 18,19 13. 28,29 19. 30,31 25. 32
2. 05,06, 8. 20,21 14. 26 20. 40 26. 44

07,08 9. 12,13 15. 24,25 21. 41 27. 45
3. 10,11 10. 14 16. 22 22. 35,36, 28. 42
4. 01,02 11. 15 17. 23 37,38 29. 43
5. 09 12. 27 18. 16,17 23. 33,34
6. 03 24. 39
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Appendi x A. 2

Development of the Wharton Community Disaster Model

Work is progressing on the development of a community flood and earth­

quake disaster model as a tool for comparing costs to individuals, the

insurance industry, and relevant government agencies under alternative haz­

ard mitigation and disaster relief programs.

, Comparisons are made using a computer program in which individual home­

owners are represented in considerable detail with. respect to their socio­

econ~mic characteristics (e.g. age, income and education) and characteristics

of their properties (e.g. value of house, type of construction, location in

flood plain) in the pre-disaster period. These variables interact with

poli~ies and events in the pre-disaster period, the disaster itself, and

disaster relief policies, all inputs to the computer program. This highly
;

disaggregated view is consistent with the research objectives of the overall

project. It permits us to integrate data on flooding or earthquake phen­

omena with data on individual behavior obtained from the survey for the

purpose of policy evaluation. This Appendix describ~s the.

modeling effort and a pilot study based on constructing a representative

community from fi~ld survey data.
;'

1. Modeling Concepts

Over the past year we have developed concepts of model structure that

permit a high degree of flexibility so that it is relatively easy to change

data requirements, internal relationships, and outputs. This is important

because it will enable us to modify model structure and incorporate addi-

tional variables as the need arises. For example, we can incorporate



relationships uncovered in the analysis of the survey data, examine alterna­

tive disaster relief programs suggested by federal agencies or new legisla­

tion, and utilize more refined depth-damage relationships without having to

undertake a whole new programming effort. The only condition for incorporat­

ing these new factors will be a clear definition of relationships and avail­

ability of relevant data •

. At the risk of being a bit technical, it may help to describe briefly

the basic ideas employed to achieve fleXibility for the flood model. A

similar model will be developed for studying homeowners in our earthquake­

prine areas. Figure 1 is an ov~rview of how the model is organized. Cen­

tral to the scheme is a representation of each individual (referred to as

a "victimll
) as an array of numbers called VICT. For each victim, there is

an input, record containing some basic attributes such as ground floor

elevation, house value, house type, income and amount of insurance. Every

attirbute of a victim is assigned one position in the array, e.g. attribute

4 of VICT may contain estimated annual income. The remaining attributes

are computed sequentially on the basis of their assigned positions in the

VICT array; any attribute that has already been computed can be used as

data in the computation of another attribute.

As part of the initialization process (processing that occurs before

any computations relating to individuals are made), data is read indicating

for each position in VICT (i.e. victim attribute) the name of the subroutine

used to compute the attribute, lists of other attributes used in the com­

putation, and constant values (e.g., depth-damage tables, percent deducti­

ble, interest rate on SBA loans, etc.) required to compute relevant post­

disaster positions. (e.g. property damage from a 100 year flood, insurance

collected, and SBA loan size).



FigUre 1. Processing Scheme Employed by WCFDM

INITIALIZATION DATA

1. Height of flood relative to 100 year
flood

2. For each attribute

a. Index of attribute in VICT array
b. Name of subroutine employed
c. Indices of VICT elements to be

used as inputs
d. Constant values (e.g. depth­

damage tables)

VICTIM DATA INPUI'

For each VICTIM

Attributes read as data
rather than computed

PROGRAM

1. Standard routines
2. Special routines for

computing VIC7IM attributes

CGiPLETE VIcrIM RECDRD
._. (to a file)

.~-

II ANALYSIS PROGRAM I'
JI

I SUM4ARIZED RESULTS I

/3-ltj



After all attributes of a victim have been computed, his record is

written into a file and the next victim is processed. Subsequently, the

file is read by an analysis program to summarize the results.

This scheme results in a computer program that is highly modular, con­

sisting of a large number of small easily written routines that are easily

replaced. In addition the data base is organized so that its structure is

determined by data elements instead of being inflexibly set in the course of
'-

writing the computer program.

Using this structure, it is quite easy to run the model. Table 1

indicates the victim attributes and the interrelationships which were

used ;,n our pilot study.

.,? Appl ication of Model ing Concepts to Pilot Study

a. Basic Assumptions
~

Jhe community consists of 238 homeowners with attributes derived from,

the field survey. Each household is represented by: Residence value, value

of contents, type of house, elevation with respect to 100 year flood, age,

income, education level, and amount of flood insurance in force. A sample

of respondents from the field survey has been combined to manufacture the

hypothetical community. The following assumptions have been made with re­

spect to the property and socio-economic characteristics of homeowners in the

cOlTl11unity:

Residence Value. Derived from data on the purchase price of the house

(Q.195) current value of house {Q. 196}, purchase date of house (Q.193) and

date of most severe flood (Q.72).

Contents value. The contents value is related to residence value

(r.v.) in the following manner:



13 ..~

Table 1

Attributes of Representative Community and Data Sources

Number

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

Attribute

Victim Identification Number

Annual Income

Age of household head

Education level

Flood Insurance Status
(l=insured; O=uninsured)

Insurance coverage on house

Insurance coverage on contents

Type of house

Location of contents

Elevation of house in relation
to 100 year flood

Property value

Contents value

Property damage

Contents damage

Total damage

Property insurance coverage

Data Sources

Field Survey (Q. 218,220)

Field Survey (Q. C4 of screening
form)

Field Survey (Q.207,213 )

Field Survey (Q. 76)

Field Survey (Q. 54)

Field Survey (Q. 54)

Field Survey (Q. 101, 106, 107)

Inferred from Attribute 8

Field Survey (Q.68) and
FIA Depth Damage Curves

Field Survey. Interpolated
value-based on purchase price,
current value, purchase data
and date of worst flood (Q.195,
196, 193, 72)

Derived from Attribute 12

Computed from Attri butes 8, 10
and 11 using FIA depth damage
curves

Computed from Attributes 9 , 10
and 12 using FIA depth damage
curve

Sum of Attributes 13 and 14

Program IV--O coverage
Programs I,V and VI -- Attribute 6
Programs II and III--Maximum of
property value and insurance limit
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Table 1 (Continued)
6.

Number

17

18

19

20

Attribute

Contents insurance coverage

Deductible

Insurance claim

SBA disaster loan
(Annual interest rate -5%
Length -- 20 years)

Data Source

Program IV--O coverage
Programs I,V and VI--Attribute 7
Programs II and III--Maximum
of contents value and insurance
1imit

Maximum of $200 or 2 per cent
of loss for property and con­
tents damage take~ separately

Minimum of insurance coverage or
damage less deductible for pro­
perty and contents taken separ­
ately

Total damage (15) minus insur­
ance claim (19) minus deducti­
ble (18)

21 Homeowners' unrecovered loss Total damage (15) minus insur­
ance claim (19) minus SBA loan
(20)

22

23

24

Homeowner's loan cost

Government loan cost

Total homeowner's cost

Present value of monthly payments
on SBA loan (20) discounted by
homeowners' bprrowing rate (10%)

Amount of loan (20), minus pre­
sent value of homeowners' monthly
payments discounted at govern­
ment's borrowing rate (7%)

Sum of attributes 21 and 22
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50% of r.v. if r.v. is less than $17,500

40% of r.v. if r.v. is between $17,500 and $35,000

30% of r.v. if r.v. is greater than $35,000

Type of house. Determined from questionnaire based on whether house

has a basement (Q. 101), whether it is split level (Q. 106) and number of

stories (Q. 107).

Elevation. For those respondents suffering flood damage, ground floor

elevation is determined by computing percent damage (i.e. property damage

from the most severe flood (Q. 68) divided by residence value). Based on

the type of house, and the updated FIA depth-damage curves we determined

the water height required to produce this percent damage. We assumed that

this damage was caused by a 100 year flood inundating the hypothetical com-

munity. This arbitrary procedure for assigning elevations to homes was

necessary because ground elevations are not easily accessible and are not

provided on FIA flood maps.

Socio-economic variables. The following data are derived directly

from the field survey: Age of Household Head (Q. C4 from screening form),

Income (Q. 218 and 220) and Education (Q. 207 and 213).

A summary of the attributes of homeowners and their properties with

the appropriate data sources appears in Table 1.

b. Distributions of Homeowners' Characteristics

The marginal distributions of the socio-economic and property character-

istics of the representative community are detailed in Tables 2 through 8.

To illustrate the types of data assembled in each of these tables consider

Table 2, based on the age distribution of household heads. For each of the

five age classes, descriptive statistics are presented on average annual



income and average property value. Thus homeowners in the age class 41~50

have the highest average annual income ($23,200); the 51-60 age class has

the highest property value ($47,503). Table 2 also summarizes the pre-and

post-disaster positions of homeowners in each of the age classes if Program

I is in effect. For example, 30 of the 42 homeowners age 40 or under had

flood insurance' policies; the average coverage for these 30 homeowners was

$23,496. Only 25 of these homeowners had flood insurance claims from dam­

age caused by a 100 year flood.

Tables 3 through 9 present similar summary data for the other variables

describing the hypothetical community. The pre- and post-disaster positions

of residents are all based on Program I being in effect.



Table 2.

Distributions by Age of Household Head

J~--- -i~-----l- -- . Homeowners wi-th Flood '

I: I ! Floo~ I::surance:1 Damage from Insurance 8BA LoansAge of
. Flood Claims i

No. Averagel!
A~;~~l-: p~~p~;ty! No. of

i I Average
Upper Average II Average I Average I Average Homeowner's
Iimit Income : Value I Policies Coverage L No. Amount No. Amount .' No. Amount Total Cost

40 42 34 1\ 22667 46832 \ 30 23496 I 33 7643 25 7164 11 5754 1609
50 50 46 j; 23200 42617 I 34 18459 I 36 7643 22 6989 19 6266 2526I

,

60 66 55 I 19652 47503 46 24170 1 45 6161 28 6555 22 3783 1499,
I

70 66 66 13607
I

34863 36 16050 ! 44 4593 25 4910 23 3010 1306
85 14 77 11357 I 34719 8 12199 il

6 5775 3 5693 5 3273 2067

Table 3.

Distributions by Annual Income

II
,

I Homeowners with i Flood
Flood Insurance I Damage from I Insurance 8BA Loans

Annual Income II
Average in Force I 100 yr. Flood I Claims AverageI

upper I Average \ Prop:=rty No. ot" Average I Average I Average Average Homeowner's
Limit No. Average'l Age Value Policies Coverage No. Amount No. Amount No. Amount Total Cost

7500 36 4670 i 64 26067 20 15080 26 3936 13 4062 15 2956 , 1366
10000 40 9600 64 28946 24 22900 I 28 6235 18 8544 11 2574 938
15000 48 13625 47 45387 24 17372 35 7371 19 7187 21 5394 2447
25000 46 20087 47 43107 28 22892 31 m9 16 10617 18 3503 1617
35000 46 28609 52 49110 42 22404 27 6730 25 5119 7 6295 1645
50000 22 46394 50 50154 16 17050 17 5409 12 2465 8 7271 2587

~- --
Q

i;,



Table 4.
--~ "el. • .

Distributions by Education Level of Household Level

Homeowners with Flood
Flood Insurance Damage from Insurance SEA Loans

Average Average in Force 100 yr. Flood Claims
Average

Education Av. Annual Property No. of Average Average Average Average Homeowner's
Level No. Age Income Value Policies Coverage No. Amount No. Amount No. Amount Total Cost

(2) 1-8 yrs. 32 62 11814 31722 16 13164 25 4579 12 4611 15 3622 1679
(3) 9-11 yrs. 32 1 57

1
15252 32825 22 15110 22 5539 14 5410 10 4032 i 1517

(4) H.S. grad. 66! 53
1

18167 45562 40 23740 44 6042 25 6141 22 4689

1

1812
(5) College 38 50 16921 16374 22 22137 25 8319 15 8195 14 5608 2409
(6) College grad. 46 52 24739 15373 42 20148 34. 8640 30 7765 11 4395 1339
(7) Post grad. 24 51 25833 14242 12 24332 14 3190 7 2246 9 2949 I 1469

Table 5.

Distributions by Residence Value

I
lIomeowners W1th FloOd 1

Residence Value Flood Insurance Damage from Insurance SEA Loans

IAverage
in Force 100 yr. Flood Claims AverageAverage

Upper Av.! Annual Property No. of Average Average Average Averagei Homeowner's
Limit No. Average \ Age I Income Value Policies Coverage! No. Amount No. Amount No. Amount; Total Cost

!

10000 16 666~ 58 137~0 9~38 8 10276 14 2698 6 2698 8 1774 865
13000 24 1293 60 150 3 19 28 10 10601 17 3741 6 1192 14 3861 2315
20000 24 17808 63 15833 25708 20 16612 15 6707 13 6124 4 3948 1067
25000 42 22554 50 15976 32482 23 18695 26 5964 12 7350 17 3656 1815
30000 12 27733 56 15917 38758 5 9199 7 6438 1 2424 6 7042 4185
35000 24 32871 I 54 16335 45763 16 21813 17 7786 11 9578 9 2491 1172
40000 20 37588 51 20100 49881 14 21857 15 6100 11 7131 6 1450 687
45000 30 42532 I, 50 19467 55861 20 24249 22 8622 16 7173 8 8531 2424
50000 20 47165 Il 48 24600 62249 14 20642 16 10448 12 8213 7 9023 3041
99000 26 57715 . ~-L. 296?2 75073 24 29208 15 4380 15 4080 1 234 I 345

\;)

~
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Table v.

Distributions by Contents Value

Homeowners with Flood
Contents Value Flood Insurance Damage from Insurance SEA Loans

Average Average in Force 100 YT •. Flood Claims Average
Upper Av. Annual Property NO. 01' Average Average Average Average Homeowner's
Limit No. Average Age Income Value Policies Coverage No. Amount No. Amount No. Amount Total Cost

5000 16 3271 58 13750 9938 8 10278 14 2698 6 3531 8 1774 865
7500 28 6563 61 14000 20209 14 13286 21 4421 10 3480 14 3862 1951

10000 62 8687 53 16340 29737 34 19370 37 6067 14 9876 17 4588 1665
12500 46 11551 53 16500 46674 38 18447 31 7235 26 61~4 16 3441 1479
15000 54 13492 49 22370 55104 34 21882 45 8860 29 81 2 23 6508 2571
25000 32 18766 54 27313 72785 26 28693 16 4402 16 4104 1 240 348

Table 7.

Distributions by Type of House

Homeowners with Flood
Type House Flood Insurance Damage from Insurance SEA Loans

Average Average in Force 100 yr. Flood Claims Average
Base- Av. Annual Property No. of Average Average Average Average Homeowner's

Stor ies ment No. Age Income Value Policies Coverage No. Amount No. Amount No; Amount Total Cost

l' no 92 58 19392 35202 72 16735 50 8111 39 7799 21 4039 1492
~ 2 no 20 46 17800 45930 8 31875 11 9340 3 8193 8 9620 4895

Split no 8 42 25000 44782 8 20750 6 13063 6 11537 2 3196 1189
1 yes 28 52 17679 40498" 14 17714 19 5565 8 5876 13 4247 2170

~ 2 yes 78 52 19192 47238 46 23997 66 3933 41 4021 28 1585 682
Split yes 12 51 26500 57190 6 23332 12 11024 6 7724, 8 10428 4963

_., .. 0- ....... '......

......

""•!J



Table 8.

Distributions by Elevation (In Relation to 100 Year Flood)

Homeowners with Flood

Elevation Flood Insurance Damage from Insurance SEA Loans
Average in Force 100 yr. Flood Claims Average

Upper Average Property No. of .Average Average Average Average Homeowner t s
Limit No. Income .Value Policies Coverage No. Amount No. Amount No. Amount Total Cost

-15 13 17540 35458 10 22980 13 20020 10 17521 6 13319 4599
-10 14 15070 31177 9 14957 14 16505 9 12703 1~ 10206 5805
- 5 11 14000 34234 9 17189 11 12623 9 10771 6329 2718
-.3 10 18100 41678 7 21042 10 10114 7 9037 4 8763 2680

.- 2 14 16500 34120 8 20725 14 5842 8 5987 6 5115 1728
- 1 13 22390 45153 11 22146 13 5690 11 5854 4 1294 611

0 27 18630 38510 18 19500 27 2874 18 2640 11 .2079 846
1 42 18550 40694 31 18874 10 2365 5 2999 6 1106 655
2 38 21320 47612 27 18199 20 2008 14 1824 7 1292 589
3 33 20500 49480 12 28792 32 628 12 506 20 581 324
4 23 17457 46688 12 22333 0 0 0 0 0 0 0 -

Table 9.

Distributions by Insurance Coverage on House

Homeowners wi th Flood
Insurance on Damage from Insurance SEA Loans

House
A.verage I Aver.age 100 yr. Flood Claims Average

-:Upper Total ' I Average Average Property Average Average Average Homeowner's
Limit No. Average Coverage Urncome Age Value No. Amount No. Amount No. Amount Total Cost . - .

0 84 0 0 15179 56 37051 61 4044 0 0 61 4044 2765
5000 26 4492 7400 17040 59 32953 15 4690 15 3141 6 2869 1187

10000 42 9595 14419 20381 52 41938 29 6943 29 5201 5 7720 1320
17500 50 15804 21424 19120 53 43306 30 9085 30 7200 6 7392 1416
25000 20 21100 28850 25600 51 51188 16 11161 16 11559 2 2180 615
35000 16 35000 40000 26500 46 68793 13 4729 13 4405 0 0 324

.-
w
~
~
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Outline of Flood Questionnaire

I. Insurance Decision

A. Currently Insured

1. Year Purchased

2. Connection with Homeowner's 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 Homeowner's 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

Questions

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



D. Future Purchase Intentions

l. 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 (Stage 1)

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 (Stage 1)

1. Role of Friends and Neighbors

2. Role of Insurance Agent

3. Attention Mechanisms

C. Responsibility for Recovery (Stage 2)

1. Sources of Funds Based on Past Experience

2. Expected Sources of Funds in Future

3. Federal Responsibility

1$-3'0

Questions

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

76-89

124,125

151



D. Information on Flood Damage and Probability (Stage 3)

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

E. Information on Flood Insurance (Stage 3)

1. Availability

2. Cost

3. Coverage

4. Deductible

5. Expected Payment on Claims

6. Required to Buy

F. Purchase of Other Insurance (Degree of Risk Aversion)
(Stage 4)

1. Life Insurance

2. Automobile Insurance

3. Health Insurance

4. Disability Insurance

5. Homeowners Insurance

6. Service Contracts

G. Internal/External Locus of Control (Stage 4)

H. Insurance Claims Experience (Stage 4)

1. Number of Claims

2. Month and Year of Last Claim

IS-3J

Questions

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

180-183

186-189

204-205

58

59



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

Questions

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



3. Expectation of Relocation following
Severe Flood

4. Willingness to Flood Proof

IV. Characteristics of Homeowners and Property

A. Relationship of Homeowner to Property

1. Method of Acquiring Property

2. Likelihood of Moving in Next 5 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. Socio-Economic Data of Homeowner

1. Age and Family Size

2. Rel igion (Respondent)

3. Education (Respondent)

4. Education (Head of Household)

Questions

165,166

167,168

6

190-191

193-194

180-184

198-202

203

100,101

102,103

104,105

106,107

108

109

192

195-197

Cl,C4
(screening form

206

207

213



/

5. Occupation (Respondent)

6. Occupation (Head of Household)

7. Marital Status

8. Race

9. Annual Income

10. Annual Savings

Characteristics of Interview

Use of Records

Cooperation

Other Persons Present

Quality of Interview

Questions Respondent had Difficulty Answering

Other Comments on Interview

J3"3'1

Questions

208-211

214-217

212

221

218,220

219

222

223

224

225,226

227

228
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FLOOD QUESTIONNAIRE

INSTITUTE FOR SURVEY ·RESEARCH
TEMPLE UNIVERSITY

-Of The CommonweaZth System Of Higher Eduaation­
PHILADELPHIA t PENNSYLVANIA 19122

SPRING t 1974
Card 1

STUDY #599-400-27

STUDY OF SELECTED

NATURAL HAZARDS

7-10

LA# ITIIJ
1 1 1 3

HU# [IIJ
Time interview began: ____A.M.__P.M.

Time interview ended: A.M. P.M.----- ---
14-16

(LEAVE THESE SPACES BLANK) DIJ
RESPONDENT'S NAME:-----------------------

(STREET)(NUMBER)
ADDRESS:

-----r~="""~----------_.,..,="'="='~------

(C ITY) (STATE) (Z Ip)

TELEPHONE NUMBER:
--:._~-------------

17- 2 0

Good I am from the
Institute for Survey Research at Temple University. We are talking to people
about natural disasters t such as floods and earthquakes.

INTERVIEWER'S NAME: ID# [[IT] DATE__-t





INSTITUTE FOR SURVEY RESEARCH STUDY 1599-400-27
SPRING. 1974 CALL REPO'lT FORM

NAME OF FAMILY:

I I
AFFIX LABEL

PHONE NUMBER: ( )

IF HU IS NOT OWNED OR IS A PLACE OF BUSINESS. ASK: How long have you lIved at this address? or

I i MONTHS YEARS

(RECORD CODE 6. RECORD CODE 7. . AND DATE AND TIME IN PERSONALICALL RESULT RECORD.)

PERSONAL CALL RESULT RECORD +
CALL 1 2. 3 4 5 6

DATE

TIME

RESULT*

*CODES FOR RESULT OF CALL

I. COMPLETED INTERVIEW 7. BUILDING PRIMARILY USED AS A PLACE OF BUSINESS (SPE~IFY):
2. RESPONDENT NOT HOME (EXPECTED: DATE TIME )
3. NO ONE HOME (ASK NEIGHBORS TIME USUALLy HOME):- a.m. 8. NO HOUSING UNIT AT GIVEN ADDRESS

p.m. 9. SELECTED RESPONDENT ABSENT FOR DURATION OF STUDY
4. REFUSED HOUSEHOLD LISTING (RECORD WHO REFUSED~ (EXPLAIN):

REASON): 10. LANGUAGE BARRIER (sPECiFY):
II. VACANT

S. SELECTED RESPONDENT REFUSED INTERVIEW (REASON):
12. OTHER (SPECIFY):

6. HOUSE IS NOT OWNED BY PEOPLE LIVING IN HOUSEHOLD
(SPECIFY):

INTERVIEWER: ID#: DATE:

~t
~



INSTITUTE FOR SURVEY RESEARCH SCREENING FORH--FLOODS STUDY #599-400-27

Good (morning/afternoon/evening). I am from the Institute for Survey Research of Temple University. We are talkIng to people
about natural disasters. such as floods and earthquakes. In order to determine whom I am to Interview. I need to know about the people living in
this household.

2

2

I .•• I I
2

Here

Somewhere else

IN HOUSEHOLD. INCLUDING CHILDREN. BY THEIR RELATIONSHIP'TO
I., How many people live In this household? (CIRCLE NUMBER IN COLUMN l)

2. What Is each person's relationship to you? (IN COLUMN 2. LiST ALL PEOPLE LIVING
THE REPORTER. WHO MUST BE A HOUSEHOLD MEMBER.)
IN COLUMN 3. RECORD THE FIRST AND LAST NAMES OF ALL PERSONS LISTED IN COLUMN 1.

IN COLUMN 4, RECOBD THE AGE OF EACH PERSON.

IN COLUMN 5, RECORD THE SEX OF EACH PERSON BY CIRCLING THE APPROPRIATE CODE.
IN COLUMN 6, RECORD AN H TO INDICATE THE HEAO OF THE HOUSEHOLD.

3.
4.
S.
6.
7. Who In thl.s household knows the most and makes decIsions about such matters as Insurance?

IF ONE PERSON IS DECISION-MAKER. RECORD AN X IN COLUMN 7 AND AN R IN COLUMN 8. AND INTERVIEW THAT PERSON. .
IF TWO OR MORE HOUSEHOLO MEMBERS. ARE EQUALLY KNOWLEDGEABLE. RECORD Xs NEXT TO THEIR NAMES IN COLUMN 7. SELECT THE RESPONDENT ALPHABETICALLY
FROM THOSE IN COLUMN 7 AS FOLLOWS: SELECT AND INTERVIEW THE PERSON FROM COLUMN 7 WHOSE FIRST NAME COMES FIRST IN THE ALPHABET. RECO~O AN R
IN COLUMN 8.

C. Is thIs household's~ place of residence here or somewhere else?

A. Is this residence owned by the people who lIve In this household?----------------....;(RECORD NAME. PHONE NO •• ANO LENGTH OF RESIDENCY ON CALL REPORT FORM. AND TERMItIATE)
a. Is thIs building used primarily as a place of business?

~(R-E-C...OR-D-NA-M-E-.-P-H-O-N-E-N-O-.-.-AN-O-L-E-N-GT-H-OF-R-E-S-JO-E-N-CY-O-n-C-A-L-L-R-E-P-OR-T-.-FO-R-M-.-A-N-O-TE-R-M-'-NA-T-E"'").....,..,--..,,--

OL. COLUMN 2 COLUHN 3 COL. COL. 5 COL.
COL. 7 COL. 8I 4 6

#
RELATIONSHIP TO NAME SEX

HEAD
DECISION-

REPORTER FIRST LAST AGE M F MAKER RESPONvENT

1 REPORTER I 2

2 I 2

3 I 2

It I 2
I I

.s 1 2

6 I 2, 1 2

8 I 2 ~
'd



First, I'd like 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, 1ike a spring thaw, storms or hurricanes.

~ Do you consider this immediate neighborhood to be an area where floods canV occur?

Yes

(SKIP TO

Q. 3)

2. How did you find out about the flood problems around here?

No

Doni t know

2

8

25

(HAND R CARD #1)

~~~ Here is a list of five things which people living in different places
~ consider to"be problems.

a. Which one of the things on this list do you think is the most serious
problem-Tor people In this neighborhood? ----

b. Which one is the second most serious?

c. Which one is the third most serious?

d. Which one do you think is the least serious problem for people in
this neighborhood?

Letter
r-----I26

a. Most Serious
27

b. Second Most Serious
28

c. Third Most Serious
29

d. Least Serious
30



~ How many years have you 1ived in this immediate neighborhood, the area
~ right around here?

31- 3 3

MONTHS or YEARS or

(SKIP TO Q. 6) I All my life 997

s. Did you think that there were flood problems in this immediate neighbor­
hood when you moved to this neighborhood?

Yes I

No 2

Don I t know 8

~ Did you buy this property, are you buying it, or did you get it in some
V other way?

35

Bought, buying I

(SKIP TO

Q. 11)

Inherited it; gift 2

Other way (SPECIFY): 3

7. When you decided to buy this property, did anyone tell you there was a
flooding problem here?

Yes xx

(SKI P TO Q. 9) No 98
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8. Who? (PROBE): Who else?
36-37

(CIRCLE
Real estate agent 01

Former owner 02

ALL Tax assessor 04

Friends or relat ives 08
THAT

Neighbors 16

APPLY) Other (SPECIFY): 32

9. When you decided to buy this property, did anyone tell you there was not
a flooding problem here? -

Yes xx

(SKI P TO Q. 11) No 98

10. Who? (PROBE) : Who else? 3.8-39

(CIRCLE
Real estate agent 01

Former owner 02

ALL Tax assessor 04

Friends or re lat ives 08
THAT

Neighbors 16

APPLY) Other (SPECIFY): 32
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0) These days, many different kinds of insurance are available to protect
people against losses. lid like to know which kinds of insurance you
may have heard of. Have you ever heard of: 1+0

Yes No

a. 1i fe insurance? 1 2

b. hos pita 1 i za t ion insurance? 1 2

c. homeowner' s i nsu ranee? 1 2

d. automobi 1e insurance? 1 2

e. flood insurance? 1 2

f. hea 1th insu ranee? 1 2

g. disabi 1ity insurance? 1 2

(, F "YES·I TO FLOOD INSURANCE, SKIP TO Q. 13)

12. Have you ever heard of insurance which protects homeowners against losses
due to floods?

1+1

Yes 1

(SKI P TO Q. 66) No 2

Now, a few questions about flood i nsu ranee. Please keep in mind 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?

1+2

Yes 1

No 2

Sometimes 3

Don't know 8



14. How did you first hear about flood insurance?

43

Friends, relatives, or neighbors 1

(CIRCLE Newspaper, radio, or television 2

Mortgage holder 3

SBA (Sma 11 Business Adm in i s t ra t ion) 4
ONE

Insurance agent 5

Civic organization (SPEC IFY) : 6

ONLY)

Other (SPECIFY) : 7

15. In this neighborhood, do insurance companies wr i t e po1ic ies covering damage
from floods?

44

Yes 1

(SKI P TO No 2

Q. 22) Don't know 8

16. In what year did flood insurance become ava i 1ab 1e in this neighborhood?

45-46

19
YEAR Don't know 98

17. What 1imi t, if any, is there on the total dollar amount of flood insurance
coverage that homeowners can purchase for a house and its contents?

47-51

$
COVERAGE (SKIP TO No 1im! t 99997

Q. 19) Don't know 99998



18. (IF 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?

$---r.........=--HOOSE

$~===--CONTENTS
,..----4 52-56

.......---4 57-61

19. How much does flood insurance cost per year for (coverage from Q. 17/
$20,000 if no coverage given in Q. 17) coverage for a house of the same
construction as yours?

62-65

$--:-:::~­
COST

A lot, too much,
very expensive

Don I t know

9997

9998

(IF COST GIVEN, SKIP TO Q. 21)

20. How much do you think flood Insurance costs? Just give me your best guess?

$---::==--­COST

21. What deductible amount, if any, is written Into a pol icy?

66-69

70-7;

74-7 !

OR
PERCENT None

Don I t know

999797

999898
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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 actual value of the
damaged possessions, even though it may be less than the original
cost, or do you think they are paid the current cost of replacing the
damaged possessions with new ones?

16

Actual value I

Current cost 2

Don't know 8

23. In flood-prone areas, do banks, loan companies, or government agencies
ever require people to buy flood insurance when they borrow money to buy,
rebuild, or Improve a house?

77

Yes 1

No 2

Don I t know 8

24. Would you consider such a requirement to be fair, unfair, or very unfair?

78

Fa i r

25. Have you ever thought about buying flood insurance?

Unfair

Very unfair

2

3

7

79-80

lJ4

Cam 0

Yes I

(SKI P TO Q. 30) No 2

26. Was flood insurance available when you first thought about buying it?

Yes I

No 2

Don't know 8

8

I --L ~__I
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, 27. Th Ink 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?

(IF MORE THAN ONE CIRCLED IN 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 Q. 28 Q. 2C3, .
COL. A COL. B COL. C

SECOND
MOST MOST

IMPORTANT IMPORTANT

Knew area is flood prone 001 01 01

There was a flood here 002 02 02

There was a flood somewhere else 004 03 03

Insurance agent suggested 008 04 04

Friends/relatives suggested 016 05 05

Neighbor suggested 032 06 06

Mortgage holder suggested 064 07 07

Publicity about flood insurance 128 08 08

Required by bank, government 256 09 09aqency. or loan aaency

Other (SPECIFY): 512 98 98

No (2nd/3rd) mention 1////// 00 00

9-

1-----1 1 1+ - ....



30. How many different insurance agents, if any, have you been in contact wi th
about buying flood insurance?

16

(SKI P TO Q. 32) None 1

One 2

Two 3

Three or more 4

31. (Think about the first agent.) O"id you first contact the agent, or did
the agent first contact you?

17

Respondent contacted agent 1

Agent contacted respondent 2

Don1t 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. HOI." 1i ke 1y are you to buy flood insurance in the near future? Do you
th i nk tha t you:

19

(SKI P TO definitely will buy it, 1

Q. 35) probably wi 11 buy it, 2

probably will .!!£!. buy it, or 3.
definitely will not buy it? 4



..

/1"-17

34. Why arenlt you 1ikely to buy flood insurance in the near future?

20-21

(CIRCLE Flood insurance not available 01

Too expensive 02

ALL Donlt need it 04

Deductible too high 08
THAT

Other (SPECIFY): 16

APPLY)

35. Say you decided to buy flood insurance. How much coverage in dollars
would you want to have on your house and its contents?

$-=~-:--~~~-
TOiAL COVERAGE

OR $
HOUSE

AND

r----l22-26

I-----j 27-31

1-----1 32-36

$
CONTENTS 99998

Donlt know 99998
99998

36. What would be the highest dollar amount you would be will ing to pay each
year for that amount of coverage?

$~~=--­
COST

(SKIP TO Q. 38) Donlt know 9998



37. How did you decide on this amount?

\/1

I
38. Have you ever had flood insurance that insures your house and/or its

contents against damage from flooding?

42

Yes 1

(S KIP TO Q. 43) No 2

39. Was that (last) insurance bought for this house that you are living in now?

43

(SKI P TO Q. 4I ) Yes

No 2

40. In what city and state is the house you bought that (last) insurance for?

CITY STATE

44

I
41. In what month and year did that (last) pol icy lapse?

MONTH
AND 19

YEAR

Don I t know 9898



42. Why dldn1t you keep that insurance? (PROBE):

49--50

(ALL SKIP TO Q. 47)

43. Have you ever tried to buy flood insurance for your house and/or its
contents?

51

Yes 1

(SKI P TO Q. 46)

44. In what year was the last time?

19
YEAR

45. Why didn't you buy flood insurance at that time?

No 2

52 --53

54-55

Flood insurance not avai lable 01

(CIRCLE Too expensive 02

. ALL Decided didn1t need 04

THAT Deductible too high 08

APPLY) Other (SPECIFY):
16

~



46. If a severe flood occurred in this area, do
companies would or would not be able to pay

(ALL SKIP TO Q. 66)

you think that insurance
all the claims?

56

Would I

Would not 2

Don It know 8

(ASK QQ. 47-62 ABOUT R'S CURRENT FLOOD INSURANCE, OR ABOUT RIS LAST PREVIOUS
INSURANCE IF R DOES NOT CURRENTLY HAVE INSURANCE)

47. Now, I'd like to talk about the flood insurance which you (have/had).
In what month and year did you first buy flood insurance (on this house)?

57-60

MONTH

(Q. 48 HAS BEEN DELETED.)

19
YEAR

Don It know 9898

61

Blank

49. Did you first buy flood insurance at the same time you bought or renewed
a homeowner's insurance pol icy?

62

Yes 1

No 2

Don'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

inconvenient? 2

(SKI P TO Q. 52) Don I t know 8



51. Why do you say that?

52. How much (does/did) that insurance cost you each year (now/when your
pol icy lapsed)?

$---::=-="!",--­
COST

6 5·'6 8

Don't know 9998

53. What (is/was) the total dollar amount of coverage you (have now/had when
your pol Icy lapsed)?

$--::=""",=",,"",,",....,--
COVERAGE

69-73

(SKI P TO Q. 55) Don I t know 999981----- .1.- --1. ..., 71+-78

Blank

54. (IF AMOUNT GIVEN IN Q. ~3, ASK): How much of that (is/was) for the house
itself and how much (is/was) for the contents of the house?

$.-...,.,..".,.,.."..",.-
HOUSE

79-80

34

Card 0,

7-11

$--="I.....:w=""",
CONTENTS

Don't know
99998

99998



55. Were you ever required to buy flood insurance?
17

Yes 1

FHA (Federal Housing Administration) 001

Federal Government Disaster Loan 032

56. By whom?

(CIRCLE

ALL

THAT

(SKI P TO Q. 58)

VA (Veterans' Administration)

Ca I-VET

Bank

Loan Company

No 2

18--20

002

004

008

016

APPLY)
Other (SPECIFY): 064

57. What were the circumstances? That is, why were you required to buy
flood insurance?

21-l1

I



I

58. How many claims have you made on your flood insurance pol icy?

23
;

(SKI P TO INSTRUCTIONS BEFORE Q. 63) None I

One 2

Two 3

Three 4

Four or more 5

59. In what month and year did you make your (last) claim?

19 21+-27

MONTH YEAR

I Don I t know 9898

60. Was the (ll!l$t) claim on insurance for this house?

28

Yes I

No 2

61. How much 1n dollars was your (last) claim?

$ 29-33

AMOUNT

IDon I t know 99998



62. How much money did you actually receive from your flood insurance pol icy?

$---::-:-:,,:,=::-­
AMOUNT

I Don I t know

'1'\ -18

99998

(IF R DOES NOT CURRENTLY HAVE INSURANCE, "NO" TO Q. 32, SKIP TO Q. 66)

63. (IF R CURRENTLY HAS INSURANCE, ASK):
flood insurance in the near future.

(SKI P TO

Q. 65)

How 1 ikely are you to cancel your
Do you think that you:

definitely will cancel it,

probably will cancel it,

probably will!!£.!. cancel it, or

definitely will not cancel it?

39

1

2

3

4

64. Why are you 1ikely to cancel your flood insurance in the near future? ~g-41

(C IRCLE
Too expensive 01

Don I t need it 02
ALL

May move 04
THAT

Deductible too 08
APPLY) high

Other (SPECIFY): 16



13-55

65. Suppose the cost of flood insurance was Increased. What would the yearly
cost of flood insurance have to be, for your current coverage, to make you
cancel your polley?

$~==---COST I Don't know 9998 79-80
34

Now lid 1Ike to talk about floods you have experienced.

How many different times have floods caused damage to this house or its
contents while you have owned and lived in this house?

NO. OF TIMES

I Donlt know 98

(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

9-10

(I F "NONE" SKI P TO Q. 97)

I Donlt know 98

Card



(IF MORE THAN 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 recent) 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 LET'f.ER 11 ..·21+

$ or $ or I
:4 5-3 e

I
67-78

$ $
BZank

39· 52

I
79-80

$ $
34

53-66

$ $ I Card Oi

7·-2 e

$ $ il

(FOR 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 dollars, did the (month and year) flood cause to your
house itself? (RECORD IN COLUMN C ABOVE) (IF RcANNOT 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 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, SKtP TO INSTRUC­
TIONS BEFORE Q. 72).
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(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 1ivl ng in at the time? Tell me the month and year.

MONTH YEAR

(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)

flood. (RECORD MONTH AND YEAR)
MONTH YEAR

72. Thtnk now about the
----ro~:o:-:--

I
2I-21t

73. At the time of the flood, were you living in this house or in some
other house?

25

(SKIP TO Q. 75) This

Other 2



74. What was that address?

NUMBER

CITY

STREET

STATE ZIP

I
26

75. What damage was done to your house and its contents as a result of that
flood? (PROBE FOR ALL DAMAGE)

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

Don I t know

99997

99998



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?

I
31t-38

$
AMOUNT

None 99997

Donlt know 99998

78. How much in dollars did you receive from a bank loan or savings and loan
association loan?

39-1t3

$~:"'l"l':"=:'--
AMOUNT

None

Don I t know

99997

99998



79. How much In dollars did you receive from a federal government loan?

$---:-~:o:-:=---AMOUNT
(SKI P TO Q. 84) None

Don I t know

99997

99998

80. How much of this loan was used to refinance an existing mortgage on
your home? 49-53

$---r'n-r:'=--AMOUNT
None

Don1t know,

99997

99998

81. How much, if any, of that loan was forgiven? That is, how much did not
have to be repaid?

54-58

$--....,..,...~:=--::~=-:'":":'::':"':"--
AMOUNT FORGIVEN

None

Don't know

99997

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?

MONTHS
OR

YEARS
59-61

Don't know 998
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83. What was the annual percentage interest rate on that loan?

%
INTEREST RATE

62-63

r Don I t know 98

84. How much in dollars did you receive from the state government?

$-..,,--.,...,...,.,,.....-
AMOUNT

61+-68

None 99997

Don I t know 99998

85. Not including emergency reI ief, how much in dollars did you receive from
the Red Cross for repairs to your house or replacement of your possessions?

69-73

None 99997

Don I t know 99998

86. How much in dollars did you claim as a casualty loss on your federal
income tax that year?

$-~...,..,.,.,,::---
AMOUNT

71+-78

....------4-----1 79- 80

None 99997 34

Don I t know 99998

Card

-(-SK-I-P-TO-Q-.-90-)-1 :::. If
After the flood, did you make any repairs for flood damage done to the
house and grounds?

87.



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?

8

(SKI P TO Q. 90)

89. In what way were they (better/worse) than before the flood?

Same

Better 2

Worse 3

9-10

90. During the week before the flood, did you hear any official warnings that a
flood might occur in your area?

11

Yes 1

(SKI P TO Q. 96)

91. How many hours before the flood did you hear those warnings?

No 2

HOURS
OR

DAYS

I Don I t know

J. 2-14

998
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92. Did you believe that what the warnings predicted would happen?

15

Yes I

No 2

93. Did you take any action based on those warnings?

16

Yes I

94. What did you do?

(SKI P TO Q. 96) No 2

17-1 A

95. What were your savings in dollars, if any, from taking that action?

19-23

$--=-=-~:-=-=---SAVINGS

(ALL SKIP TO Q. 97)

None

Don I t know

99997

99998



96. What would your savings in dollars have been if you had heard warnings
and taken action?

2"-28

$

Card

99998

99997
Don It know

NoneSAVINGS

~ (Other than the times you mentioned, when flood dQmage. occurred to a house
~ which you owned and were living in at the time,> what other flood

experiences have you had? That is, how many times have you ever 1ived
in or been visiting an area when flooding occurred?

29-18

BZank1----------------------------01..------...-..------179 _ 80

54

# TIMES 7-8

(IF "NONE," SKIP TO Q. 100)

loon't know 98

98. In what year did (that/the most serious flood) occur?
9-10

YEAR

loon't know 98



99. What damage, if any, occurred to the area as a result of (that/the most
serious) flood?

11-13

I
Now, some questions about your house.

~ What is the construction of this house? Is It primarily:

lit

(CIRCLE wood frame or frame and stucco, 1

ONE brick, 2

CODE cone rete block, or 3

ONLY) stone? 4

(DO NOT Other (SPECIFY): 7

READ)

Don't know

~ Does this house have a basement?

Yes

No

8

15

2

Other (SPECIFY): 7

Don't know 8
I...- ~---------.:.._--
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S Think about the lowest level or floor in this house. Is it above ground
1evel, below ground level, or at ground level?

16

Above 1

(SKIP TO Q. 104) At ground 2

Below 3

Other (SPECIFY): 4

103. How many feet (above/below) ground level is the lowest floor or level
in this house?

17-18
FEET

Don It know 98

~ What do you have on the lowest floor in your house? Do you have a:

Q. 10Lt
Yes No " $ To Replace

a. Washer 1 2 $

b. Dryer 1 2 $

c. Heating unit 1 2 $

d. Hot water heater 1 2 $

I e. Tools 1 2 $

I f. Recreational equipment 1 2 $

I g. , Television 1 2 $

i h. Stereo or phonograph equipment 1 2 $I
I

$! i. Furniture 1 2
!

I
Ca rpet i ng 1 2 $

\
j.

I k. Clothing 1 2 $

i I. Anything el se worth more than $100 1 2 $

(SPECIFY):
--

lOS. (FOR EACH IIYES" in Q. 104, ASK): How much would It cost you to replace
the (item in Q. 104)7 (RECORD ABOVE)

I

19-23

29-33

34-38

39-43

44-48

49-53

54-58

64-68

69-73

74-78

79-80

34



~ Is thIs a spIlt level house?

13-1,7
Card 08

7

Yes I

No 2

Other (SPECIFY): 7

Don't know 8

~ (IncludIng the basement). How many different storIes does this house have?

NO. OF STORIES
6

~ About how many feet above the ground is the highest part of the roof onV your house?

9-10
FEET

B
IDon t t know 98

Not including bathrooms, but including the kitchen, how many rooms does
this house have?

NO. OF ROOMS
11-12



Now, I'd like to talk about minor and severe flooding which could occur
in this area.

~ 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?

13-15

(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
16-11

Don't know 98
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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 flDON'T KNOWfI TO Q. i 12)

r 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

114. How much, in dollars, do you think it would cost to repair the damage
to just this house itself?

$--....,...,.,=","""",=---
AMOUNT

28-32
(IF AMOUNT GIVEN, SKIP TO Q. 116)

(HAND R CARD #2 IF "DON IT KNOW" TO Q. 114)

I Don't know 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
33-37

I



/3-70

116. How many dollars of the total damage would be caused by the wind?

$-__r=":'=--
AMOUNT

I Don I t know

38-42

99998

117. Now, suppose there were a severe flood in this area. What damage, if
any, would a severe flood cause to your house and its contents?

(I F "NO DAMAGE, II SKI P TO INSTRUCTI ONS BEFORE Q. 124)

I Don I t know 998f--------------------.-------------------.l-----i
118. How many feet above the lowest floor or level of your house would the

water rise in a severe flood?

FEET
46-47

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?

$
-AMOUNT

48-52

(IF AMOUNT GIVEN, SKIP TO Q. 121)

I Don I t know 99998
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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
53-57

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)

J Don I t know

(HAND R CARD #2 I F "DON I T KNOW" TO Q. 121)

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
63-67

123. How many dollars of the total damage would be caused by the wind?

$---:,~~--
AMOUNT

I Don I t know

68-72

99998
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(INTERVIEWER: ADD AMOUNTS OF DAMAGE FROM QQ. 119 OR 120 AND QQ. 121 OR
122. IF RANGE IS GIVEN, ADD HIGHEST AMOUNT OF RANGE. IF 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 $10,000), 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
would get money to restore your house and possessions?

7-9

Q. 125

Q. 124 .. AMOUNT

(C IRCLE Relatives/friends 001 $

Federal government loan 002 $

ALL Flood insurance 004 $

Homeowner's insurance 008 $

Money on hand, bank 016 $
account. cash

THAT
Bank loan 032 $

Sell ing stocks/bonds 064 $ •
APPLY) Other (SPECIFY): 128 $

(SKI P TO Q. 126) Don I t know 998 1/ III / II
(FOR EACH SOURCE MENTIONED, ASK):

125. How much money would you expect to get from (source in Q. 124)1 (RECORD
ABOVE)

73-77

78
Blank
79-80

34

Card C

10-14

15-19

20-21+

25-29

30-3"

35-39

.. 0- ....

"5-"9
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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 al ive 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 alive at age 70, while only lout of every
100,000 will be alive at the age of 108.

(ALLOW R TO READ CARD #3)

Now, lid like you to th Ink about the chances of a flood occurr ing 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)

1 OUT OF_~=__
NUMBER

50-55

.I Don I t know 999998

For comparison, please tell me, lout of how many is your estimate of
the chances of a fire occurring in the next year causihg (total damage
from Q. 124 or $10,000) or more damage to your home. (PROBE FOR AN
ESTIMATE)

NUMBER
lOUT OF-"""':":':==--

(TAKE BACK CARD #4)

I Don I t know 999998

In the next year, would you say that it is more likely that a fire will
cause (total damage from Q. 124 or $10,000) or more damage to your home,
or that a flood will cause (total damage from Q. 12~ or $10,000) or
more damage to your home?

62

Fire 1
#

Flood 2

(SKIP TO Same ) ikel ihood 3

Q. 130) Don I t know 8
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129. How many times more likely would you say the (fire/flood) would be?
(PROBE FOR AN ESTIMATE)

TIMES MORE LIKELY

I Don I t know

63-68

999998

~\ Of ~ 1,000 homes similar to yours in value and construction, how many
~ would 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 69-71

I Don I t know 998

r;~\ How many floods causing (total damage
~ damage to your home do you think wiTl

(PROBE FOR AN ESTIMATE)

from Q. 124 or $10,000) or more
occur in the next 100 years?

# OF FLOODS 72.-7'+

I Don I t know 998

75

3

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
(total 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:

a good decision, even though it turned out badly, 1

a bad decision, or 2

I ne i ther a good nor a bad dec i s ion?_______"""'-- ..-.-1__ 1



/1-75

(IF R CURRENTLY HAS FLOOD INSURANCE, "YES" TO Q. 32, SKIP TO Q. 136)

133. Suppose there were a flood here causing $ (tota I damage from Q. 124 or
$10,000) or more damage to your home. After the flood, how 1i ke1y wo uId
you be to buy flood insurance for your home? Do you think that you:

76

definitely would buy it, I

probably would buy it, 2

probably would ~ buy it, or 3

definitely would not buy it? 4

134. Suppose there were a severe flood in another area along (coas ta I or river
area) • After the flood, how I ikely would you be to buy flood insurance
~your home? Do you think that you:

77

definitely would buy it, I

probably 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? Do you think that you:

78

definitely would buy it, 1

probab1y wou 1d buy it, 2

probably would ~buy it, or 3

definitely would not buy it? 4

79 80

34

Cam 10



(HAND R CARD #5)

Here Is an interesting problem I'd 1ike 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 will cause $2,000 damage
sometime in the next 10 years,

or

7

/J-7b

one to which a flood will cause $6,000 damage
sometime in the next 25 years?

(HAND R CARD #6)

b. How about one to which a flood will cause $6,000
damage sometime in the next 25 years,

or

one to which a flood will cause $25,000 damage
sometime in the next 100 years?

(HAND R CARD #7>

And finally, which home would you prefer to own:

c. one to which a flood wi 11 cause $2,000 damage
sometime in the next 10 years,

or

one to which a flood will cause $25,000 damage
sometime in the next 100 years?

(TAKE BACK CARDS)

2

2

2

8

9
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(HAND RCARD #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 is a regular
time, and that time must pass before a severe flood will occur again.
The fourth man thought that a severe flood would not occur for a long
time because when severe floods occur, it is less 1ikely that they
wi 11 occur again soon.

S With which 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 CLOSELY AGREE

First man 1 1 I

Second mah 2 2 2

Third man 3 3 3

Fourth man 4 4 4

8 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 (SPECIFY: ) 04
ALL THAT

Aid to communities 08

Food and shelter 16
APPLY)

Other (SPEC IFY) : 32

None 97

Don I t know 98
( IF IILOANSII MENT IONED, CODE 04, SKIP TO Q. 140)

10-12

13-14



15

139. Does the federal government currently provide loans to homeowners to
help restore flood damages?

Yes

13-7'

Don't know 8
(SKI P TO Q. 143)

No 2

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
16

(SKI P TO

Q. 142)

No

Don't know

2

8

141. How much does ~ have to be repaid?

17-22

$
AMOUNT

OR
PERCENT

%

I Don It know 999898

142. What annual percentage interest rate is currently charged on such a
loan?

23 -2 It

RATE
%

IDon It know 98

What (other) kinds of help, if any, should the federal government
provide after a flood?

IDon I t know 98



Ij~-7f1----------------------------------------..;;.,
IJ44) What has been done or is being done by the federal, state, or local
~ government to reduce flood damages to homeowners in this area?

27-28

(C IRCLE
Bu il ding codes 01

Land-use regulations 02

ALL Engineering works 04
(dams or 1evees)

THAT Other (SPECIFY): 08

APPLY)
Nothing 97

Don I t know 98

~ A land use regulation specifies where houses can be built. In this area,
~ what land-use regulations, (if any,) are there to reduce flood damages?

29

None 7

Don It know 8

~ What land-use regulations, if any, do you think there should be?

30

None 7

Don It know 8

~ A building code sets minimum standards for how a house can be built. In
~ this area, what building codes, (If any,) are there to reduce flood

damages?

None 7

Don I t know 8

31



~ What building codes. if any. do you think there should be?

/)-;0

32

None 7

Donlt know 8

Think now about the cost of flood insurance premiums.
government pay for all, most, little, or none of this

How about the cost of reducing flood damage by making flood-resistant
building improvements? Should the government pay for all, most,
little, or none of this cost?

All 1

Most 2

Little 3

None 4

Suppose there were a flood which damaged your home. Should the
government pay for all, most, little, or none of your losses?

35

All 1

Most 2

Little 3

None 4
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What else, if anything, should federal, state, or local governments do
to reduce flood damage?

36-3'1

f

J'



® What, if anything, have you done to this property, your house or
possessions to reduce the possibility of damage a flood could cause?
(PROBE) :

Q. 154 Q. 155

COLUMN B COLUMN C
YEAR COST

a. $

b. $

c. $

d. $

e. $

(SKIP TO Q. 157;) Nothing 97
.

(ASK QQ. 154-156 FOR EACH MENTION IN Q.153)

154. In what year did you (MENT ION FROM Q. l53)? (RECORD IN COLUMN B)

155. How much money did you spend to (MENT ION FROM Q. l.2:H? (RECORD IN
COLUMN C)

156. What caused you to decide to (MENT ION FROM Q. 153) at that time?
(RECORD BELOW)

a.

b.

c.

d.

e.

1'3-77

I

/3-!1

It 5-51

52-58

59-65

66-72

78
Blank
79-80

34



Card 11

0 What(else)could you do to this 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
Ment i·on Mention Mention

in 0.. 157 in Q. 157 in Q. 157

(CIRCLE Too expensive 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 (SPECIFY) : 16 16 16

APPLY)

No (2nd/3rd) mention 1\\\\\\\\\\ 00 00

(QQ. 159-164 HAVE BEEN DELETED)

19-34

Btank
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~ If your house were totally destroyed by a flood, would you rebuild on the
~ same site?

35

Yes

166. Why (not)?

(SKI P TO Q.. 167)

No

Don It know

J

2

8

36-37

~ Suppose you were buying another house Identical to yours In this nelghbor­
~ hood, and could spend an extra thousand dollars to make the house flood­

resistant. Would you spend the money?

38

Yes

168. Why (not)?

(SKI P TO Q. 169)

No

Donlt know

,

2

8

39-1+0



8 Have you ever discussed flood insurance with anyone?

Yes xx

(SKI P TO Q. 171 ) No 97

1]0. Who? (PROBE): Who else?

41-42

Insurance agent 01
(C IReLE

Spouse 02

ALL Other relative(s) (~PECIFY): 04

Neighbor(s) 08
THAT

Friend (s) 16

APPLY) Other(s) (SPECIFY): 32



i
I

(0 i
Does anyone you know have an insurance policy covering flooding?

Yes xx

(SKI P TO Q. 173) No 97

172. Who? 1+ 3 -1+1+

Re1ative(s) (SPECIFY): 04

(CIRCLE ALL Neighbor(s) 08

THAT APPLY) Fr iend (s) 16

Other(s) (SPECIFY): 32

8 Of every 100 homeowners in this immediate neighborhood, how many do you
think currently have flood insurance?

NUMBER

\ 1+5 -46

I

8 Who should be responsible for making sure that everyone knows that flood
insurance is available? 1+7-1+8

Federa 1 government/federal officials 01
(CIRCLE

Banks, savings and loan associations 02

ALL Insurance company/agent 04

The media (newspapers, rad i0, TV) 08
THAT

Local government/local officials 16

APPLY) Other (SPECIFY): 32

Don't know 98



13 ..17

9-56

51-6"

65-72

19-80

13-7.
BZank

34

Card 12

8 Here are some of the different kinds of insurance that people can carry.
Do you (or your spouse) have any kind of: (RECORD IN COLUMN A)

Q. 175 Q. 176 Q. 177 Q. 178 Q. 179

COLUMN A COLUMN B COLUMN C COLUMN 0 COLUMN E

YES NO OK YES NQ· OK $ PER YEAR YES NO YES NO
It

a. 1ife 1 2 8 1 2 3 $ 1 2 1 2
insurance?

b. auto 1 2 8 1 2 3 $ 1 2 1 2
insurance?

c. health 1 2 8 1 2 3 $ 1 2 1 2
insurance?

d. dlsabflity 1 2 8 1 2 3 $ 1 2 1 2
insurance?

(ASK Q. 176 FOR EACH "YESI 1 IN Q. 175)

176. Do you pay for any of that (kind of insurance from Q. 175)? (RECORD
IN COL.UMN B) _.

;

(ASK QQ. 177-179 FOR EACH "VES" IN 0.. 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 required to buy any of that insurance? (RECORD IN COLUMN E)

8 Do you have a homeowner's,comprehensive, or fire and extended coverage
insurance pol icy, the kind that includes several types of coverage on
your home and possessions?

15

Yes 1

(SKI P TO No 2

Q. 186) Don't know 8



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
policy?

$-~~::":,,,::,~-COVERAGE

I Don I t know

183. How much do you pay each year for your homeowner's policy?

$---=-=~­COST

17-21

99998

22-21t

I Don I t know 998

184. Does your homeowner's policy insu~e you against damage caused by floods
from natural disasters?

25

Yes 1

No 2

Don't know 8



(IF R CURRENTLY HAS FLOOD INSURANCE, ~'YES" TO Q. 32, SKIP 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 I ikely would you then be to buy flood insurance for your home in ad­
dition to your homeowner's insurance? Do you think that you:

2&

definitely would buy it,

probably would buy it,

probably would ~ buy it, or

I definitely would not buy it?

8 Have you ever bought a service contract for a:

Yes

a. home hea ter? 1

b. refr igera tor? 1

c. television? I

d. washer? I

(IF NO SERVICE CONTRACTS, SKIP TO Q. 1'90)

2

3

No

2

2

2

2

27

28

29

30

(CIRCLE ALL

THAT APPLY)

Home heater 01

Refrigerator 02

Television 04

Washer 08



189.& (IF MORE THAN ONE CANCELLED, ASK ABOUT FIRST ONE MENTIONED) Why did you
cancel that service contract? (SPECIFY APPLIANCE: )----------

35-36

I
.. ~\
(190~ Now, think about the next five years. Do you think that within the next
~ five years you will:

37

definitely move from this house,

probably move from this house, 2

(SKIP TO probably ~ move from this house, or 3

Q. 192) definitely not move from this house? 4

(DO NOT READ)J(SKIP TO Q. 192) Don't know 8

191. What is the main reason why you may move?
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~ In what year was this house originally built?

YEAR

I Don I t know

~ In what year did you get this house?

YEAR

~ How many (months/years) you have actually lIved In thIs house?

40-42

998

43-44

MONTHS
OR

YEARS
45-47

~ What was the dollar value of this house and land when (it was bought/you
~ built the house)?

$---.-,-----
DOLLAR VALUE

j Don I t know

48-52

99998

~ About how much would this property sell for on today's market t including
~ the lot and all buildings on It?

$-~-==---AMOUNT

I Don I t know

53-57

99998
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~.

b About how much would you estimate the land alone is worth, without any
bu i ld Ings?

$
AMOUNT

58-62

r Don't know 99998

/~--\

~
How many mortgages have you had on this house and property?
(CIRCLE NUMBER IN COLUMN A) 63

Q. 198 Q. 199 Q. 200 Q. 201 Q. 202
COL. A COL. B COL. C COL. D COL. E

# OF $ # OF ANNUAL INTEREST
MORTGAGES YEAR ORIGINAL YEARS RATE

0 (SKI P 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 IN COLUMN B)

200. What was the original amount of that mortgage? (RECORD IN COLUMN C)

201. For how many years was that mortgage made? (RECORD IN COLUMN D)

202. What annual percentage interest rate was charged? (RECORD IN COLUMN E)

B In 1974, how much will you pay for local taxes on this house and property?

$
1974 PROPERTY fAx

ItO-1t3

I Don I t know 9998

75-78

BZank

79 -8 0
34

Card H

7-17

18-28

29-39



r;04~\ I am going to read two statements. After I read them, tel I me which one
~ best describes how you feel. Please select the statement which you

believe to be more true,and not the one that you would like 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 best describes how you feel?

Statement A 1

Statement B 2

(HAND RCARD #10)

8 Here are two more statements. The first one is:

A. Many times I feel that I have little influence over the
things that happen to me.

The second statement Is:

B. It Is impossible for me to believe that chance or luck plays
an important role in my life.

Which statement best descri.bes how you feel?

liS

Statement A 1

Statement B 2

(TAKE BACK CARDS)

Now, some questions about you.

~ What Is your religious preference, if any? Is it Protestant, Catholic,V Jewish, or what?

Protestant I

Cathol ic 2

Jewish 3

None 4

Other (SPECIFY): 7



(3 What is the highest grade in school which you completed?

47

None 1

1 - 8 2

9 - 11 3

12 (h igh school graduate) 4

Some co 11 ege or training past high school 5

College graduate 6

5 or more years college 7

S Are you currently employed, retired, unemployed, or what?

48

Employed 1

Retired 2

Unemployed 3

Other (SPECIFY): 7



8 What is your usual occupation? What kind of work do you usually do?

OCCUPATIONAL TITLE I

DUTIES

8 In what business or industry is that?

,

BUSINESS OR INDUSTRY
lt9-51

~ Do you usually work for yourself or for someone else?

Self I

Someone else 2

Partnership 3

8 Are you currently:

52

marr ied, I

widowed, 2

divorced, 3

separated, or 4

have you never been married? 5



(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?

53

None 1

1 - 8 2

9 - 11 3

12 (h igh school graduate) 4

Some college 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?

54

Employed 1

Retired 2

Unemployed 3

Other (SPECIFY): 7

215. What is (h is/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
55-57



IJ --97

217. Does (he/she) usually work for (him-/her-) self or for someone else?

Self 1

Someone else 2

Partnership 3

(HAND R CARD #11)

~~ Here is a card with different incomes on it. In 1973, what was your
~ total family income, before taxes, from all sources? Just tell me the

letter.

58-59

LETTER

(HAND R CARD 112)

~ In 1973, how much of that income was saved or invested? Just tell me
~ the letter. 60

LETTER

THANK R AND TERMINATE

(INTERVIEWER: FILL IN)

IDon I t know 8

220. (IF R REFUSED TO GIVE TOTAL FAMILY INCOME): Estimate total family
income for 1973.

$
ESTIMATED YEARLY INCOME

~ Race (BY OBSERVATION):

White

Black

Other (SPECIFY):

61-6%

63

2

3



8 Wha t record s , if any, did R look up or consult during the interview?

61t

(C IRCLE Insurance pol icy(ies) I

ALL Mortgage papers 2

THAT Other (SPECIFY): 4

APPLY)

None 0

8 Respondent's cooperation was:
65

Very good 1

Good 2

Fair 3

Poor 4

~ Other persons present at interview were: 66

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 1

(SKI P TO Q. 227) No 2



/3-99

226. (I F "QUEST IONABlE QUALI TY") Reason for th is:

68-70

(CIRCLE

ALL

THAT

Spoke English poorly

Evasive, suspicious

Drunk, mentally disturbed

Had poor hearing or vision

Low intelligence

001

002

004

008

016

Confused by frequent interruptions 032

APPLY) Bored or uninterested

Other (SPECIFY):

064

128

Q What questions, if any, did R have difficulty in understanding orV answering?

QUESTION NUMBERS
71-76

Q. NOTE ANYTHING ELSE ESSENTIAL TO THE INTERPRETATION AND UNDERSTANDING OFV THIS INTERVIEW.

77

78

Blank

79-60

34



CAfU) 'I
A. CrlPle - crime and the safeness of the

neighborhood

8. Education - the quality of education for
chi Idrtnin this neighborhood

C. ~cdln~ - the neighborhood is a flood­
prone c: rca

D. tlousinr. - the condition of housing In the
nt::is~-rhood

E. Pu:'lic Tp;n:;portation - the ade'1uacy of public
yranspc:.r"t'.itTOrli;:;-t'i1e" nc i ghborhood -

CA~D #3

CHAlICES

#599-400-27

CA.~D #2 #5'9'9-400-27

A. $0 - $200

B. $201 - $SC(J

C. $501 - $1,000

O. $1,0(» - $2,000

E. $2,001 - $3,080

F. $3,001 - $4,000

G. $', ,C,)I - $5,000

H. $5,001 $7,503

I. $7,501 - $10,000

J. $10,001 - $12,5')1)

K. $12,501 - $15,nOO

L. $15,001 - $20,000

H. S2') ,O;il - $25,000

I:. $25,001 - $}0,1j00

O. $30,001 - $35,0)0

P. $35,001 - $40,000

Q. ~/fO,OOI - $50,000

R.... $SO,OOI $75,O~O

S. ~75,OOI - $100,000

T. $100,001 - S125,uOO

U. !\OIC th.:ln $12:;,0-:>0

lout of l__+-__J:.:U:..:S:.:.T_B::.:O~R:.:.:N__

I ou t of 2_I-.;..;A.;;.L~I\i;..;:·E~AT.:-:.A.:::G:.::E_7!-:0=­

lout of ">-_-f-~A;.::L..:.'V.:.;E:....:.-A:.:..T...:A~G::.:E:....::3::..2_

out of 1nu-_-t~A:::L..:.IV.:.;E:....:.A:.:..:r...:A~G::':lE~8~5_

out of 50 ALIVE AT J.l.GE 93

out' of 10- ALIVE ~.T AGE 95

out of 300-
ALIVE ~T ME 98

out of aO~
I ALIVE t.T AGE 100

lout of 2,00o---+~A..::;l:;.;I.;:.V.::.E..:.A.:.:T....:.:".;..~E::...-.:l.::.0:::.2_

ALIVE AT :1:iE 1041 ou t of 7. OOv--i--'-';;:..:..::.=....=-·:..:.::::~:.:..::....

lout of 20, OO....o-+~A::.L ~IV:.:E~A:...i ..:.P:.:::.G.::.E_l~O~6:....

lout of 100,oonU--l__A;..;.l.;;.I;.;V:.;;E~A:...;.T,__ ;.r~:.;.r.:.::r:_':...;(:-:.''3



:ARO ,It

/.1-101

CHt,NCES

lOUT OF 1 (certa. \n to hapl>P.n)

CAR.D If:. -

You must own one of two Identical houses
for a period of~ year.

You~ buy flood Insurance.

-$f:,MO damage sometime In the next 25 years

or

$25,000 damage sometime In the next 100 years

CARD 67

lOUT OF lJO,COO (~lmost I~r~"slble to happen)
1

You must own one of two Identical houses
for a period of ~~.

You~ buy flood Insurarce.

eARO 1'5

You must own one of two icll'ntic<ll houses
for a period of one ycar:----- ---

--~-

You~ buy flood insurance.

$2,I'lr-n dama~e sometime In the next 10 y~'ars

or

$'-,00(1 dapage sometime in the next In years

or

$2$,r:r.'" dam'!~Je sometime In the next 1M \'ef'r'



CARD 69

/3-/0"

15~!,-4{\{\-27

CAPr' ,P.

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 floo~ would come
agal~n because when severe floods occur,
more are soon to come.

The secon~ ~an thoUQht that a severe flood
\-/Quld C()J11e agC'in but did not know \men,
because floods could happen In any year.

The thlrcl miln sC1ld that he kne\"llhen a severe
flood "'(lu-ld occur, for there is :3 regular time,
and th",t tirlC must pass before a severe flood

. ",111 occur ega!n.

The fourth man thotlC'ht that a s~vere flood
wr:tldfiOt'Occllr for ~ long tir:e 'leciluse when
sever~ floocs occur, It Is less likely that
they "Ill occur again soon.

CARD flO

A. ,4any of theunhaopy thin~s In people's
lives are partly due to bad luck.

OR

e. People's misfortunes result from the
mistakes they ~ake.

A. t1any tll'les I feel thot I have little lnf1u~llce
over the things that h~ppen to me.

OR

9. It Is IrnpC'ssible for me to believe that clumce or
luck plays an Im~ortant role In my life.



CARD 111 1~~9-laOO-27

~leek ly tbnthly Yearly

A. $29 or tess $t25 or tess $t ,50C or tess

8. $30 - $58 $126 - $250 $1,50t - $3,000

c. $59 •. $87 $251 - $37!' $3,001 - $-',500

D. soa - $115 $37E - $500 .$-' ,SOl - $6,000

f. $J1~ - $151: $501 - $6£.7 Sf. , (101 - Sr.,OOO

F. $155 - $'~2 $H8 - $R33 $8,001 - $10,OO~

G. $1~3 - $231 $?3L\ -'$l,OOe $10,N'1 - S12,Ooo

H. $232 - '$2f'8 $1,001 - $1,250 $12,001 - $15,000

I. $28~ - $~4(' S1,251 - $1,50(\ $15,orn - $18,000

J. $3
'
17 - $-'23 $I,50t - $1,833 $18,001 - $22,000

k. $~2LI - $~r.O $1,R34 - $2,1f7 $22,nCl - $26,000

t. $5:11 - $577 $2.168 - $2.500 $2f,--1 - $3(\,000

1'1. $578 - $673 $2,501 - $2.917 $30.001 - $~i5 ,000

r:. $67-' - $769 $2.918 - $3,333 ' $35,0:)1 - $40,OCO

o. $770 - $~62 $3,334 - $-',1 f.7 $40,001 - S50,OOO

P. $~;~3 or more $4,169 or more S50,001 or more

IJ-IO)

CJI.RD /I 1,2

A. $2~9 or less

D. $250 - $499

c. $500 - $749

D. $7~,(\ - $9$9

E. $1,000 - $1,~9~

F. $2,(\90 - $",999

G. $1),000 or IrOre
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Appendix A.5

Consulants and Reviewers

J.B. Alexander
Small Business Administration

Kenneth Arrow
Harvard University

Robert Ayre
University of Colorado

George W. Baker'
National Science Foundation

Douglas Barnert
Texas Insurance Board

Allen H. Barton
Columbia University

Duane Baumann
Souther'n Illinois University

George Bernstein
Consulting Atto~ney

Edward Brinley, Jr.
Hartford Insurance Companies

Sam Brugger
Federal Insurance Administration

Ian Bur'ton
University of Toronto

Donald Carroll
University of Pennsylvania

Nanc¥ Cliff
Instltute for Survey Research
Temple University

Gary Cobb
Water Resources Council

Har'old Cochrane
Colorado State University

Barbar'a Combs
Decision Research

Don Connelly
Har·tford Insurance Companies

Car'l Cook
Feder'al Insur'ance Administr'ation

Earl Cook
Texas A &M University

Floyde Cor'nelius
American Mutual Insurance Alliance

Danna Cornick
Consultant on Survey

Bernard Corrigan
Decision Research

Mel Crompton
Federal Insurance Administration

David Cummins
University of Pennsylvania

Robin Dawes
Decision Research

Kenneth DeShetler
Insurance Commission of Ohio

Peter Diamond
Massachusetts Institute of Technology

Thomas Drabek
University of Denver

C. Martin Duke
University of California

Thomas Dunne
Federal Disaster Assistance Adm.

Robert Edelstein
University of Pennsylvania

Ward Edwards
University of Southern California

Alfr'ed J. Ee;gers, Jr.
National SClence Foundation

Brig Elliot
Travelers Insurance Company

Kenneth Ellis
Insurance Commission of Ohio

EUR;ene Ericksen
Institute for Survey Research
Temple University

Robert Ferber
University of Illinois

Baruch Fischhoff
Decision Research

Charles R. Ford
Fir'eman' s Fund American Ins. Company

Don G. Friedman
The Travelers Insurance Company

Charles E. Fritz
National Research Council

Rob Gerritsen
University of Pennsylvania

Max Giles
Small Business Administration

James E. Goddard
Consulting Engineer

Eugene Haas
UnIversity of Colorado

William Hadden, Jr.
Insurance Instltute for Highway Safety
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C. Robert Hall John Marshall
National Assn. of Independent Insurers University of California

Santa Barbara
Jack Harris
Travelers Insurance Companies

Jack Hirshleifer
University of California

Reka Hoff
General Accounting Office

C.A. Horn
f

Jr.
Allstate nsurance Company

Robert J. Hunter
Federal Insurance Administration

Ed~ar L. Jackson
Un~versity of Alberta

Carolyn Jenne
Institute for Survey Research
Temple University

Robert Kates
Clark University

William Kennell
National Flood Insurers Association

Lori Kessler
Institute for Survey Research
Temple University

Paul R. Kleindorfer
University of Pennsylvania

Eugene Klotz
Swarthmore Collge

Richard Krimm
Federal Insurance Administration

Rodney Kueneman
University of Manitoba

Nicholas Lally
Federal Insurance Administration

Theodore Levin
Federal Insurance Administration

Richard Lewis
Small Business Administraation

Sarah Lichtenstein
Decision Research

James R. Lor'elli
Bloomsberg State College

Leonard A. Losciuto
Institute for Survey Research
Temple University

Ruth P. Mack
Institute of Public Administr'ation

Robert MacKay
Aetna Life and Casualty

Fred Mar'con
Property Ins. Plans Ser'vice Office

Charles H. Martin
Rick Engineering Services

Don Marvin
Small Business Administration

Fr'ank E. McClure
Consulting Engineer

Kenneth McCrimmon
University of British Columbia

Dan McGill
University of Pennsylvania

Jack McGraw
Federal Disaster Assistance Adm.

H.J. McPheroson
University of Alberta

Michael Mele
U.S. Army Corps of Engineer's

Dennis Mileti
Color'ado State University

Crane Miller
Consulting Attorney

Jerome Milliman
University of Florida

Norman E. Moore
State Farm Fire & Casualty Company

Ugo Morelli
Federal Disaster Assistance Adm.

Howard Morgan
University of Pennsylvania

Herbert Moskowitz
Purdue University

Keith Muckleston
Oregon State University

Joseph Newhouse
Rand Corpor'ation

David Okrent
University of California

John Payne
University of Chicago

Cameron R. Peterson
Decisions & Designs, Inc.

Charles Phelps
Rand Corporation

George Phippen
U.S. Army Corps of Engineers

Roy Popkin
The American National Red Cross



Ned Pdce
Texas Insurance Board

E. L. Quar'antelli
Disaster Research Center

Clarence R. Rauter
Lumber'man' s Mutual Casualty Company

Lyle S. Raymond, Jr.
Cornell Un~vers~ty

Francis Reilly
Federal Insurance Administration

Jerr'y Rosenbloom
University of Pennsylvania

Stephen Ross
University of Pennsylvania

Peter Rossi
University of Massachusetts

Thomas Saarinen
University of Arizona

Judith Selvidge
Decisions & Designs, Inc.

Herber't Simon
Carnegie-Mellon University

John Sims
George Williams College

F•T. Sparr'ow
University of Houston

Carl Spetzler
Stanford Research Institute

Karl V. Steinbrugge
Pacific Regional Insurance Services

Robert K. Syfert
Insurance Company of Nor·th America

Cliff Tei~en
Transamer~ca Insurance Group

Charles Thiel
National Science Foundation

Fr'ank Thomas
U.S. Water Resources Council

Lar'ry Tombaugh
National Science Foundation

Ral ph Turner'
University of California

Richard Turpin
Federal Insurance Administration

Amos Tversky
Hebrew University of Jerusalem

Richard Vanderveer
Institute for Survey Research
Temple University

Merton Walker
State Farm Fire & Casualty Commpany

Samuel Wee,se
National Flood Insurers Assn.

Gilber't White
University of Colorado

Robert Whitman
Massachusetts Institute of Technology

Charles W. Wiecking
Federal Insurance Administration

John Wiggins
J.H. Wiggins Company

Sidney Winter
Yale University

James Wybar
Harleysville Insurance Company

Richard Zeckhauser
Harvard University

Arthur Zeizel
Department of Housing & Urban Development




