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Abstract

Home equity insurance policiesÐpolicies insuring homeowners against declines in the prices of their homesÐ

would bear some resemblance both to ordinary insurance and to ®nancial hedging vehicles. A menu of choices for

the design of such policies is presented here, and conceptual issues are discussed. Choices include pass-through

futures and options, in which the insurance company in effect serves as a retailer to homeowners of short positions

in real estate futures markets or of put options on real estate indices. Another choice is a life-event-triggered

insurance policy, in which the homeowner pays regular ®xed insurance premia and is entitled to a claim if both a

suf®cient decline in the real estate price index and a speci®ed life event (such as a move beyond a certain

geographical distance) occur. Pricing of the premia to cover loss experience is derived, and tables of break-even

policy premia are shown, based on estimated models of Los Angeles housing prices from 1971 to 1994.
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In this article we propose insurance policies to enable individuals to protect themselves

against the risks of declines in the prices of their homes. As far as we have been able to

determine, there is no precedent for true insurance policies on home price.1 And yet,

despite the neglect of such home equity insurance policies in the past, these policies could

be extremely important. The risk of decline in the market value of homes is far greater than

the risk of ®re or other physical disaster; the potential signi®cance of an insurance industry

that protects market value of homes is much larger than that of the existing homeowner's

property insurance industry. The market value of residential real estate in the United States

was approximately $6 trillion in 1990, substantially larger than the market value of the

equities traded on all stock exchanges in the United States (see Miles et al., 1991).

Individual holdings of residential real estate tend to be not only extremely undiversi®ed,

concentrated in single geographic areas, but also often leveraged up through mortgage

debt.

Since true insurance products on real estate have never really been attempted, there are

some fundamental problems to be worked out. There are two basic categories of problems,

which we attempt to address here. The ®rst is the economic problem: creating policies that

serve the particular needs of homeowners well. We must make sure that the insurance

policies cover as much of the homeowners' risk as possible without creating excessive

moral-hazard problems and that the policies appropriately address the owners'

uncertainties about selling the home or otherwise making use of the home equity. The



second is the marketing problemÐmaking the policies attractive to homeowners.

Households may have dif®culties in dealing with speculative marketsÐin confronting and

managing speculative price movements. Policies should be designed to minimize these

dif®culties. We may also include under the category of marketing problems the

preconceived notions among the general public as to what constitutes a credible insurance

policy; the public will be more likely to buy a policy that resembles others that they have

learned to accept.2

At the time of this writing, derivative markets for real estate are being developed.3 It is

appropriate at this time to consider how such markets could be used to help insurance

companies issue home equity insurance policies by allowing the insurance companies to

manage the risks that they incur in writing the policies. Insurance companies could hedge

these risks not only with exchange-traded futures and options but also with over-the-

counter risk-management products such as swaps, and policies can be securitized and sold

off. Still, we think that certain types of home equity insurance might well be attractive

products for insurance companies even if real estate derivative markets fail to develop.

There are other ways of managing risks: each insurance company can be cautious in the

amount of policies it writes in each location (county or zip code) or property type (house

versus condominium), reinsurance companies can take on the risk, and we must remember

that the risks that writing a large number of policies entails for the writers are, if they are

for-pro®t insurance companies, ultimately borne, via the stock market, by the investors in

the insurance companies, who may hold the shares as part of a diversi®ed portfolio. Of

course, regulators will have to ask whether the insurance and reinsurance companies have

adequate reserves to pay out in the event of a real estate debacle.

We do not believe that it is possible to settle at this time on a single kind of insurance

policy, and so we here merely offer a menu of alternatives, listing the advantages and

disadvantages of each. Indeed, ultimately, a number of different kinds of policies would

likely be offered to cater to the different preferences and situations of different

homeowners.

1. Basic Conceptual Issues

The insurance industry and the securities (and derivatives) industry are essentially both in

the same line of businessÐhelping people manage risks. And yet the institutions are

fundamentally different in these two industries. One important difference is in the payment

structure of the risk-management contracts. The insurance contracts traditionally pay out

only when an unexpected casualty is incurred, usually a rare event. In contrast, holders of

securities contracts in effect see the value of their accounts change ( positively and

negatively) whenever the market price changes, in principle every minute of the day.

Business events affecting the value of securities, such as shares in corporations, are

usually not sudden and are not even objectively veri®able, and so traditional insurance

contracts cannot be written on these events. Thus, risk management for owners of ®nancial

assets consists not of buying an insurance policy against business risks to the ®rms issuing

the ®nancial instruments but of hedging in ®nancial markets. The investor in a ®nancial
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asset may take a short position in a futures market or buy a put option on the ®nancial asset

held. The price movements in the ®nancial markets create an objectivity to the news so

that the owner of the ®nancial asset can in effect receive payment on a ``claim'' whenever

bad economic news reaches the market. Financial markets thus in effect insure against bad

economic news even though the news itself is not objectively veri®able.

Most economic risks to the value of real estate, like the risks to values of shares in

corporations, are everyday and hard-to-de®ne events and are inherently similar to these

®nancial risks rather than to risks that are traditionally handled by insurance companies.

Depending on how the contracts are structured, home equity insurance claims might tend,

in effect, to come every day, like returns on speculative assets.

Because of the tendency for home prices to change gradually, traditional insurance

contracts cannot be written without some attention to the nature of the time-varying

information about the likelihood of claims. Consider insurance policies insuring the risk of

loss at time of next sale of the home for which the homeowner pays a regular insurance

premium. With such policies, the insurance company should perfectly establish its premia

at the inception of each policy, so that the exposure is adequately priced for both the

insurer and the insured, and so that further rate adjustments will not be necessary. There

must be special attention to the kind of restrictions (whether self-imposed by the insurance

company in the insurance contract or imposed by regulators) there are on the freedom of

insurance companies to raise policy premia on existing policies.4 If insurance companies

were allowed to raise premia on existing policies as much as they wanted whenever they

wanted, then they could raise the premium to such levels as to force cancellation whenever

aggregate real estate price indexes had declined enough to make claims appear likely. The

potential for such behavior of insurance companies would be to negate the insurance

function of the policies. Designers of insurance policies would have to impose some

rigidity on policy premia or else abandon the concept of charging a regular premium for

insuring the risk of loss on next sale of the home. Imposing such rigidity on the policy

premium makes the insurance contract share some characteristics of a put option, in which

the cost of insurance is settled at the beginning of the contract. As with the put option, the

insurance policy gains and loses value as the home price falls or rises.

1.1. Forecastability of Real Estate Price Changes

Even though risk management via home equity insurance resembles risk management in

®nancial markets, risk management for real estate is different from that of many other

speculative assets in that the market for real estate is very dif®cult to trade in, very illiquid.

The result of this lack of liquidity is that the real estate market is not ef®cient; real estate

prices are substantially forecastable. A price decline in the real estate market may not be

``news,'' since price changes are partly known in advance. If a price decline is already

expected, then insurance companies cannot insure it.

For the purpose of illustrating the importance of the inef®ciency of housing markets for

risk management, we estimated a simple forecasting model for real estate prices using Los

Angeles annual price index data for each year 1971 to 1994. The annual price index P was
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the Case-Shiller quarterly Home Price Index for single-family houses in Los Angeles for

the ®rst quarter of each year.5 The autoregressive model assumed is D ln�Pt� �
c� rD ln�Ptÿ1� � et, and the estimated model is

D ln�Pt� � 0:014� 0:780D ln�Ptÿ1� � et �1�
�0:020� �0:160�

se � 0:070 R2 � 0:720 n � 22:

Standard errors are shown in parentheses.6 Note that the coef®cient of the lagged

dependent variable is signi®cantly above zero, indicating that this price series is not a

random walk; rather, price changes tend to continue through time, therefore there is inertia

in real estate prices. Such inertia in real estate prices has been con®rmed by Case and

Shiller (1989, 1990), Poterba (1991), and Kuo (1994) for the United States and in Ito and

Hirono (1993) for Japan.

This simple model implies an unconditional mean annual log price increase of 6.36%

per year (computed from the above model as 0.014/�1 ÿ 0.780�). It implies that whenever

the annual price change differs from that mean, then 0.780 (or about 3/4) of that difference

is expected to continue for the next year. This autoregressive model can also be written in

moving-average form:

D ln�Pt� ÿ 0:0636 � et � 0:780etÿ1 � 0:7802etÿ2 � 0:7803etÿ2 � � � � : �2�

Since et is in this model serially uncorrelated, the variance of D lnPt is the sum of the

variances of the terms on the right-hand side; this sum equals (0:0702=�1ÿ 0:7802�� or

0.0125. The one-year-ahead uncertainty about D ln Pt, however, is due only to uncertainty

about et; the lagged terms are already known. Thus, the variance of the one-year-ahead

uncertainty about D ln Pt is only 0:0702, or 0.0049, less than half of the total uncertainty of

0.0118. For this reason, rolling over one-year risk-management contracts may fail to insure

a substantial part of the total risk, unless the quantity rolled over is grossed up, as described

below. The situation is a little better with two-year contracts. At tÿ 2, both et and etÿ1 are

unknown; the total variance of these two terms is 0.0079, or 63% of the variance of one-

year price change. This is a substantial improvement in the fraction of the variance that is

insured; there is in this sense an advantage to longer-horizon contracts.

With the particular stochastic process (1), it would still be possible for a homeowner to

hedge, even with short-term hedging vehicles, all of the risk of price changes in the home

by grossing up the hedging, by hedging more than one home. Note that it follows from (2)

that the innovation at time t in (natural) log price at time t� nÐthat is,

Et ln�Pt�n� ÿ Etÿ1 ln�Pt�n�, equals ��1ÿ rn�=�1ÿ r�� et. Regardless of n, the innovation

at time t is proportional to et, but the larger n the higher the constant of proportionality. The

change in the futures price between tÿ 1 and t is by many models directly related to the

innovation at time t in the price at the maturity of the contract. Thus, shorter-horizon

futures contracts could be used to hedge long-horizon risk by just hedging more (according
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to the constant of proportionality) in the short contracts than one would in longer contracts.

However, stochastic models of price other than (1) may not share this implication; if, for

example, the model implied that prices were fully known one period ahead, then one-year

futures contracts would be useless for hedging purposes.

The predictability of real estate prices has the potential to complicate the process of

hedging real estate risk beyond the level of complexity hedgers already face in existing

®nancial markets. This added complexity might also make it dif®cult for insurance

companies to explain home equity insurance contracts, which are analogous to these

®nancial hedging vehicles, to their public.

1.2. Moral Hazard and Selection Bias Problems

In insuring the resale value of an individual home, the insurance company must confront

the fact that the value is in¯uenced by a number of factors under the control of the

homeowner. Moreover, in insuring the value of an individual home, the insurance

company must worry that an unrepresentative sample of homeowners will choose to

become insured. We infer, therefore, that home equity insurance policies are most often

feasible if they insure against declines in not the individual home value but a price index of

homes that share its characteristics and location.

If a home equity insurance policy covered the value of an individual home, a

homeowner who knew that all losses in value of the home are borne by the insurance

company would have much reduced incentive to maintain the home properly; this is the

moral hazard problem. To prevent this, in policies that insured the actual value of the home

there could be terms in the insurance contract that allow the insurance company to reduce

payment on claims if there is evidence that the homeowner has not maintained the property

properly. Still, much of the value-maintaining activities that should be undertaken by

homeowners are not objectively veri®able. The dates when many maintenance activities

(such as painting the home or replacing the roof ) should be undertaken is a matter of

judgment. Thus an insurance company may ®nd it dif®cult to prove fault of the

homeowner for not doing these prior to sale of the home, even though failing to do these

may adversely affect the selling price of the home. There are also other kinds of moral-

hazard problems. A homeowner may redecorate or remodel the home to idiosyncratic

tastes, without concern for the resale value of the home. When the house is ®nally sold, the

homeowner may sell the home in a hurry, to a low bidder, and the loss of value on resale

would be borne by the insurance company.

If policies were written insuring the value of an individual home, there would be a

selection-bias problem in that a homeowner who feels that he or she paid too much for the

home and could not sell it for the same price would have a special incentive to buy home

equity insurance, thereby putting the expected loss onto the insurance company.7 The

impact of this selection-bias problem could be reduced if the insurance company were to

require one or more independent appraisals of the home value at the time the insurance

contract is initiated. However, the appraisers cannot completely solve the selection-bias
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problem, since they do not know all the factors that contribute to home value. The

appraisers mistakes would then tend to result in losses to the insurance company.

The combination of the moral-hazard and selection-bias problem could potentially

make for very large losses to the insurance companies that write policies on individual

homes. Homeowners who have an incentive to take advantage of home equity insurance

programs could seek out such policies and then poorly maintain their homes. There could

even be non-arm's-length purchases and sales at nonmarket prices to defraud the insurance

companies. Vigilance would have to be maintained about all these potential problems, and

such vigilance will impose costs on the insurance companies.

Both the moral-hazard and selection-bias problems could be reduced, though not

eliminated, by coinsurance, by offering only policies in which the homeowner shares part

of the loss. The selection-bias problem could also be reduced somewhat by making sure

that policies are evenly geographically distributed and not concentrated in certain cities or

certain neighborhoods; in some neighborhoods residents may have information about

coming declines in real estate prices.

Another way of dealing with these problems is to offer insurance not on the change in

price of the individual home but on the change in a real estate index for the neighborhood

in which the home is situated. This method ought to eliminate completely the moral-

hazard problem and, so long as even geographical and type distribution is maintained, the

selection-bias problem (in terms of knowledge about local real estate market conditions)

as well. Such policies would be very inexpensive to offer, as no appraisals and no

monitoring of the homeowner's behavior are needed. The insurance company might

completely diversify risk in derivative markets that are cash settled based on the real estate

price indices.

The two methods of dealing with these problems could also be combined: there could be

complete insurance of the price change that is due to aggregate market conditions and

coinsurance for the deviation of the home price from the price change inferred by the

index.

In what follows, we assume that the home equity insurance policy is based on the

change in the local real estate price index and not on the price of the individual home. So

long as the insurance company writes policies on such local indices with careful attention

to diversify real estate risks over the entire country, then the real estate risk to the insurance

company will re¯ect only national real estate market trends, and this risk is likely to be

only moderate. The large real estate debacles we have seen in the past in the United States

have tended to be localÐcoming at different times to Texas, California, or the NortheastÐ

and not national. So long as an insurance company has not concentrated its policies in

regions, its losses will probably not be severe.

1.3. Basis Risk

When insurance policies are settled in terms of the change in a price index rather than in

terms of the value of the home itself, then there is some risk that the insurance policy will

not serve the homeowner well. If the index does not decline when the home price does, the
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homeowner will not receive compensation for the loss. If the index declines when the

home price does not, the homeowner will receive compensation even though there is no

loss. These problems are familiar to hedgers in our futures markets, who use the term basis
risk to refer to the risk that the hedging may thus fail.

There is substantial geographical variability to home prices, even within a metropolitan

area or county. Consider, for example, Suffolk County, Massachusetts, which contains the

city of Boston as well as the cities Chelsea, Revere, and Winthrop. The standard deviation

of the two-year change in the natural log of the Case Shiller Home Price Index (using

semiannual data from 1982-I to 1993-II) for Boston was 27.5% and for the area of the

other three cities was 30.3%. The standard deviation of the difference between the two-

year change in the natural log of the Boston index and the two-year change of the average

of the natural logs of the two indices was 4.3%. (The same ®gure of 4.3% applies if we

substitute the other region for Boston.) Thus, the countywide change dominates the inter-

city change within the county, and yet the latter is still important. If people in Suffolk

County had insurance policies written only in terms of a countywide index, then most of

their risk would have been covered, and yet there would have been some basis risk to be

concerned about.

To reduce the impact of this basis risk, the insurance policy could be written not on a

large geographical index but on an index of property values local to the house insured.

Geographical areas for which indices could be used in settling insurance policies could be

as small as the zip code. The index could also be made speci®c to the type (such as whether

house or condominium) or size or value of the home.

There is some question, of course, how much of the risk of price changes beyond the

owner's control could be hedged by policies written in terms of such indices, even when

indices of ®ne geographical areas are used to de®ne claims with the policies. But it is

dif®cult to answer this question de®nitively. If we look at data on individual homes,

comparing how well the percentage home price changes correlate with home price index

changes in the zip codes where they are located, we still will not know how much of any

discrepancy found is accounted for by variations in the homeowner's maintenance of or

improvements in the home, the kind of decoration the homeowner installed, and the

homeowner's handling of the sale of the home (matters such as whether the owner was

impatient to sell)Ðfactors that cannot be insured easily because they are under the control

of the homeowner and thus vulnerable to moral-hazard problems. It is our judgment that

there is little reason to expect much price risk from factors beyond the homeowner's

control that cannot be captured by ®nely detailed local price indices.

1.4. Cancelability of Policies

Conventional insurance policies can be cancelled at will by the purchaser. It would seem

natural, therefore, to make the proposed new policies cancelable at any time too. However,

making policies cancelable introduces a new element of uncertainty for insurance

companies. This uncertainty for insurance companies mirrors the uncertainty that

mortgage lenders face in predicting when homeowners will prepay their mortgages. For
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mortgage lenders, prepayment uncertainty is a risk that cannot be hedged well on

conventional interest-rate futures or options markets. By the same token, cancellation

uncertainty is a risk that cannot be hedged well by insurance companies on real estate price

futures or options markets.

The uncertainty about cancellation of real estate price insurance policies may be

especially dif®cult to deal with because it may re¯ect strategic behavior on the part of

homeowners. Homeowners may cancel their policies just when real estate price indexes

have risen a lot, suggesting that it is unlikely that they will have a claim under the original

policy. They may also at times suspect that real estate prices will rise; since real estate

markets are essentially inef®cient, and since real estate prices show some inertial behavior

as we have seen, there may be times when they have good reason to know that they should

cancel. If insurance companies had previously contracted under assumptions that people

would not cancel, they may suffer a serious loss.

Even though there will always be some uncertainty about cancellations, it is also likely

that we can model the determinants of such cancellations somewhat. Just as we can predict

prepayments on mortgages somewhat, we can forecast when it will be advantageous for

homeowners to cancel, and we can use estimates of the sluggishness of response of

homeowners to incentives. Models of cancellation behavior can then be used to set policy

premia.

It should also be noted that rising real estate prices can have a positive effect on the

revenues of insurance companies, if the rising rates create a demand for new policies with

higher insured values and therefore higher premia.

1.5. Liquidity and Time-Management Problems

A conventional futures market requires that contractors (both short and long) post margin

and see their margin accounts debited and credited on a daily basis in response to changes

in the futures price. Many individuals who desire to hedge real estate risk will ®nd it

dif®cult to come up with the cash for a margin account for real estate futures under today's

institutional arrangement. Moreover, the bother of having to deal with margin calls is

probably onerous for ordinary households. Homeowners could escape frequent margin

calls by posting a high initial margin, but posting a large margin may be dif®cult for

homeowners.

Effective use of conventional ®nancial hedging vehicles for risk management requires

concentration and attention. For example, conventional (American, exercisable on any

date until the exercise date) put options have the problem that the owner of the option must

deal with the fact that it may be advantageous to exercise early, and the same would be true

with put options on real estate. In those times when real estate prices are expected to rise

through time, since the strike price is ®xed through time, the put is expected to move out of

the money, and holding a put option to maturity will generally be a bad prospect; option

holders must be prepared to exercise early. The ability to exercise early creates problems

for households, as they must then monitor the put price and decide whether it is time to

exercise early. The problem could be prevented by making the put options EuropeanÐ
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specifying that they cannot be exercised early as can American options. But this solution

might not be a good one unless the options effectively are marketable, since a homeowner

who decides to move will then want to get out of the option contract. And if the options are

marketable, then the household begins to see problems that resemble those of other

speculative assets; homeowners would feel the need to consider whether the option should

be sold for speculative purposes; the option creates burdens of time and attention for

households.

A household may not be able, in times of high risk to real estate prices, to afford the

price of a put option initially and would be forced to buy the put on margin. But this would

then mean that the household would perhaps be unable to meet margin calls.

Ultimately, it must be recognized that homeowners are not likely to behave like

®nancial managers; they do not have the training or mental set. Any product that is sold to

them must be in effect managed for them; the product must be designed so that little or no

initiative is expected from the homeowner.

Because of the dif®culty of managing hedging vehicles, it may be natural for

households to buy or sell contracts only at the time of purchase or sale of the home, or at

the time of re®nancing of their mortgage. Given this, it would be desirable to limit the risk

management problem to one that appears only at these times and to combine the risk-

management contracts with contracts that are entered into at these times. At these times,

the homeowner has legal counsel and advice of others that would naturally be used to help

make an informed decision about risk-management contracts as well. There are two kinds

of major contracts that a homeowner enters into at this time: the mortgage contract and the

homeowner's insurance contract. Either could be attached to a home equity insurance

policy, or the policy could be a separate product that is marketed at this time. If home

equity insurance is attached to mortgages, then it might serve marketing to sell only

downpayment insurance on mortgages rather than price insurance on homes. This could

mean that an in-the-money put would have to be attached initially to the policy, and the put

would grow increasingly out-of-the-money, if only the downpayment is to be insured, as

the person pays off the mortgage. The homeowner would have only the initial

downpayment protected and not the amortization of the mortgage. Restricting the policies

in this way could bring down their cost and facilitate the marketing as part of a mortgage.

1.6. Public Attitudes Toward Real Estate Risk

Even if insurers deal with the liquidity and time-management problems effectively, there

remains a question of whether most individual homeowners will demand a risk-

management product for real estate. The public is not always ready in large numbers to

buy risk-management products even if the policies in fact serve their interests. While most

people purchase life insurance, most do not purchase disability insurance, see Cox,

Gustafson, and Stam (1991). While most homeowners purchase homeowner's insurance,

they often do not elect earthquake or ¯ood insurance, even if they live in high-risk areas

(see Kunreuther, 1977).

Homeowners have in the past been portrayed as being unaware that real estate prices
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can decline; there has certainly been in the past a popular notion among many people to

this effect. In 1988 we conducted a survey (Case and Shiller, 1988) of new home buyers in

San Francisco, Anaheim, Milwaukee, and Boston. We asked them the question:

Buying a home in ________ today involves

A great deal of risk

Some risk

Little or no risk

where the blank was ®lled in with the name of their city. The ``Little or no risk'' response

was chosen by 63.3% of respondents in Anaheim and 55.7% of respondents in San

Francisco, though by only 37.1% in Boston and 29.5% in Milwaukee. The responses in

the two California cities in our sample, Anaheim and San Francisco, came at a time of

rapidly increasing real estate prices, and this trend is likely a reason that most people

there felt (incorrectly, it turns out) that there was virtually no risk in their investments.

Still, these survey results indicate that there was a substantial fraction of the population

who thought that real estate involves some risk, and even some who thought that it

involves ``A great deal of risk,'' an answer chosen by 3.4, 4.2, 5.1, and 5.9% of the

respondents in the four cities, respectively. Moreover, these survey results came before the

substantial real estate debacles in California and Boston: Boston and California peaked

well after our survey (though Boston had already essentially leveled off by 1988 and had

shown small declines in some months). It is likely that a far higher portion of homeowners

would think that there is a great deal of risk now.

In any event, we do not need a majority of the population to be interested in a new

insurance product for there to be a substantial business opportunity in offering that

product. Moreover, if home equity insurance gains an initial foothold, then the proportion

of people who are aware of the wisdom of hedging real estate risk may quite possibly

grow.

1.7. Making Insurance Contracts Assumable or Transferable

In the public mind, there is a sharp distinction between speculative assets and insurance

policies. A home equity insurance policy that too much resembles a speculative asset may

not be accepted by the public or regulators. And yet, we want to avoid policy provisions

that lock the homeowner into an existing policy or home.

It is possible to make home equity insurance policies effectively marketable without

turning them into speculative assets that the homeowner might feel the need to buy and sell

often: the policies can be made assumable by the next purchaser of the home. If the

insurance policy is assumable, then the new homeowner would not have to pay any

additional or higher insurance premia than were speci®ed under the original policy. When

home prices fall or are expected to fall, the existing insurance policy may become more

valuable, and this extra value could become part of the package sold with the home.

Assumable ®xed-rate conventional mortgages were widely available until a 1982 U.S.
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Supreme Court decision (Fidelity Federal Savings et al. v. De La Cuesta et al., 458 U.S.

141) ruled that lending institutions may enforce due-on-sale clauses (see Dunn and Spatt,

1985). These mortgages became unavailable then but reappeared in 1993.8

Assumable mortgages and assumable insurance contracts are effectively marketable by

the homeowner only when the home is sold, and this feature of the mortgages intertwines

the marketing of the mortgage or insurance contract with the marketing of the home. There

is no appearance that any speculative asset (other than the home) is being sold, and yet the

selling price of the home would generally be affected by the presence of an assumable

policy, so that the policy is effectively marketable as part of the home sale. An issue that

would arise, however, if these policies were marketable is that the new owner of the home

would have to come up with the purchase price equal to the intrinsic value of the home

plus the present value of the assumable policy. Therefore, the buyer would need to

convince lenders of the value of the policy if it is to serve as part of the collateral for the

loan.

The issue of assumability of home equity insurance policies mirrors that of the

assumability of mortgages. Assumability prevents a locked-in effect, wherein a

homeowner may sometimes feel that he or she cannot move without losing a valuable

contract. Making the policies assumable makes them serve the homeowners' needs better

but, on the other hand, makes the policy premium higher. The public reception of the

insurance policies might be maximized by offering both assumable and nonassumable

policies (the former having a higher premium) and letting the homeowner choose between

them.

An alternative to making the insurance policy assumable is to make it transferable to the

new home when the homeowner moves. There would then have to be a mechanism,

speci®ed in the original policy, that determined the provisions of the transferred policy, so

that the approximate value of the existing policy is transferred to the policy on the new

home. This mechanism might be related to prices in futures or options markets for real

estate; even though such a mechanism in the original policy connects the policy to

speculative markets, the relation is probably not one that would cause most homeowners to

see their policies as speculative assets.

1.8. Indexation of Policy Premia and Floors

Ideally, policies should be fully indexed for overall in¯ation, as measured by a cost-of-

living index such as the consumer price index. The policy should insure against real, not

nominal, loss in value of the home, and the insurance premium should be speci®ed in real

terms.

Now, most contracts today do not involve cost-of-living clauses, and so one might

imagine that the market is not ready for such clauses. But the importance of providing for

changes in the cost of living is not so great for other kinds of contracts as it is for home

price insurance. The most common risk that people face with their homes in an in¯ationary

economy is not that nominal home prices will fall but that the nominal home prices will

not keep up with the cost of living. In, let us say, a period of 10% in¯ation as measured by
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the cost of living, a homeowner whose property did not increase would ®nd that there were

substantial real losses that would not have been insured by a policy on nominal prices.

Ideally, the indexation of policy provisions should be made part of the ®rst standard

policy that is offered and not be made just an option. The general public is more likely,

given their limited time and resources to analyze contract provisions, to purchase the

in¯ation protection if it is presented as the recommended choice and not just as another

option. At a time of major institutional change, we would ideally try to get the initial

contracts speci®ed optimally so that imitators will be more likely to follow this course. On

the other hand, it may be harder to market indexed policies initially because they will tend

to have higher policy premia in an in¯ationary economy.

The importance of indexation to the homeowner may depend in part on whether the

homeowner has a ®xed-rate or ¯oating-rate mortgage. With a ®xed-rate mortgage, the debt

is de®ned in nominal terms, and so it may be more natural to insure the nominal value of

the home. With ¯oating-rate mortgages, where the interest rate responds to news about

in¯ation, the debt is more nearly de®ned in real terms, and then the homeowner may wish

to have an insurance policy de®ned in real terms.

Given the public resistance to indexation and the ambiguities posed by the existence of

other nominal contracts such as mortgages, indexation may not work well in initial

contracts. Despite the ultimate advantages of indexation, we shall assume in most of what

follows that the policies are not indexed.

2. Antecedents of Home Equity Insurance

We have not heard of any prior attempts to create comprehensive insurance against

declines in home equity, but there have been attempts by local governments in the Chicago

area to offer insurance against part of the risks to home equity.9 In 1978 the village of Oak

Park, Illinois, a suburb of Chicago, created an ``equity assurance'' plan in which

participating homeowners who have been enrolled for at least ®ve years are reimbursed

when they sell their home for 80% of the loss incurred if the home was sold for less than

the appraised value and if the loss was not due to an extended decline in the metropolitan

area. The participating homeowner is not charged any insurance premium and must pay

only a $90 fee for the initial appraisal; the program is ®nanced by a small tax levy on all

property owners in the village. This program was created as part of a concerted effort by

the village to prevent neighborhood decline at a time of racial change, an effort that also

included such other measures as prohibition of for-sale signs, village inspections of

exteriors of homes, and laws against realtors' steering of homebuyers (see Goodwin,

1979).

A similar program, the ``home equity assurance program,'' was created by a voter

referendum in the city of Chicago in 1987 and began in 1990. It insures participating

homeowners against all of the decline in value that is due to changes in neighborhood

conditions. With this program, any precinct that voted to participate in the program has had

an insurance fee, $6 to $25 depending on appraised value, added to the tax bill of each

resident. However, only those homeowners in the precinct who have individually enrolled
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in the program and paid for an appraisal (at $150) are covered by the insurance. Those who

enroll in the program have the right, after ®ve years, to be reimbursed for any loss due to

decline in neighborhood conditions. As with the Oak Park program, the program insures

homeowners only against price declines due to changes that are isolated to that

neighborhood. The law that created the program states that the program does not insure

against any municipalwide decline in value. In a sense, the Chicago program (like the Oak

Park program) is the complement of, rather than substitute for, the index-based home

equity insurance proposed here: the program explicitly excludes the risks that we propose

to insure.

The Oak Park program has never yet had a single claim; there has been no major price

decline in Oak Park since the beginning of the program. Since the Chicago program has

not existed for ®ve years yet, there have been no claims there either. The experience of

these programs thus does little to establish the viability of privately issued home equity

insurance.

The primary motivation for the Chicago area programs was to stem the out¯ow of

responsible residents due to declining neighborhood quality. The hope was to break the

vicious circle whereby an initial decline in neighborhood quality causes people to try to

sell for fear of home price declines, thereby lowering the prices of homes, discouraging

homeowner's investment in their own neighborhood, and generating more declines in

neighborhood quality. Such a vicious circle is widely held to be a mechanism whereby

good neighborhoods are converted into slums.10 As such, and with the very low premia,

the programs are more naturally city, rather than private, initiatives.

The Chicago experience, while innovative, does not appear to be a reliable model for

private insurers to follow. Whether a home's price fell due to a decline in neighborhood

quality is a very subjective notion; there will inevitably be disputes. The Chicago

programs have not been tested enough to represent a valid precedent for other policies.

The Chicago programs have been a modest success in one sense: about 3% of eligible

homeowners in Chicago have participated in the programs, about 1 to 2% of homeowners

in Oak Park have participated. Still, while a few percent is enough of the population to

make such programs worthwhile, we might hope for more participation. The Chicago area

programs de®ne the risks too narrowly, to exclude losses due to changes in market

conditions. The programs were not managed by professional private insurance companies,

and there are no ®nancial incentives provided to realtors, lawyers, or mortgage lenders to

enroll homeowners in the program. The programs have no commission salesmen; home-

owners must themselves take the initiative to enroll. Many homeowners have been under

the mistaken impression that they are automatically enrolled. Moreover, some home-

owners have been deterred from taking action to enroll out of fear that having their home

reappraised might result in a higher assessed value and therefore higher property taxes.

3. Pass-Through Futures and Options

The home equity insurance products that offer the least risk to the insurance companies are

those in which the insurance company is able to sell off the risk that it incurs in writing the
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policies. If, as we hope will happen before too long, there are futures and options markets

on real estate price indices, then an insurance company could create insurance products

that are based on the contracts traded in such markets passed through to the homeowner.

While at the present time there are likely to be regulatory obstacles to having insurance

companies serve as retailers of futures and options products, it is still important to consider

the concept of such policies, leaving regulatory issues to later discussion.

The simple pass-through futures and options insurance policies would constitute the

marketing, by the insurance companies, of the kinds of real estate contracts that we envision

may some day be trading at futures and options exchanges. If the insurance companies are

essentially selling market-traded contracts to the public, then they may completely hedge, in

the futures and options markets, their underwriting risks related to these insurance policies.

With the pass-through futures, homeowners will see their accounts debited or credited

every day depending on the change in the real estate futures price on which their policy is

based. Such insurance policies would get homeowners completely out of price risk on their

homes, both on the upside and the downside. Such insurance contracts are potentially useful

to homeowners, but there may be some resistance among homeowners to giving up the

upside potential of their homes, resistance to paying money to the insurance company if the

values of their homes increase. Such policies sound very unlike existing insurance policies.

With the pass-through options, homeowners may keep the upside potential for

appreciation of their homes and be effectively insured against losses. Homeowners may be

offered by their homeowner's insurance company or by their mortgage lender at the time

that they buy their home put options on real estate price indices in their city, in proportion

to the purchase price of their home. Let us suppose that the put options have a maturity of

two years. At the end of two years, the payout by the insurance company would be exactly

the decline in value of their home (as inferred using the price of the home at the time the

insurance policy was written and the citywide index of home prices) below the exercise

price, or ¯oor, of the option. If the price of the home (inferred by the index) did not fall

below the ¯oor, the homeowner would not have a claim. The payment would be made

ultimately by the writer of the option, not the insurance company, which only passes

through the payment. Thus, the insurance company incurs no risk in writing these policies.

The two-year maturity for the option was suggested for this example because, as seen

with our simple forecasting model equation (1), most of the two-year-ahead price change

is unknown today. This time horizon also seemed a good choice for our example, since

most people would not want to sell a home in much less than two years from the time of

purchase, and two years represents something like the time frame for planning whether to

move or not. Of course, there is no reason why they would not want a longer insurance

horizon than their planning horizon, but the two-year (or perhaps three- or four-year)

horizon may have a sort of intuitive attractiveness to it, we think, and this is what matters

for marketing purposes. Many existing market-traded options are traded with two-year

horizons.

The pricing of options on real estate price indices introduces some dif®culties not

encountered in pricing options on securities. We cannot use the conventional Black-

Scholes (1973) (see also Ingersoll, 1987) option pricing formula or its analogues to price

these, since these formulas rely on the fundamental assumption that the price of the
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underlying asset is a Markov process. With the Black-Scholes formula, the price of the

option depends only on the current price, not lagged price, of the underlying asset, but

clearly prices of options on real estate will depend also on the recent trend in prices. There

is also another problem with the Black-Scholes analysis. The Black-Scholes formula also

relies on the assumption that costless continuous arbitrage is possible between the option

market and the market for the underlying asset: with real estate this assumption is

obviously unacceptable; transactions costs in real estate are enormous.

The derivation of prices of options on assets whose returns are predictable here differs

from that proposed by Lo and Wang (1994), who used an arbitrage pricing argument to

derive their option prices. They noted that the original arbitrage pricing formulation of

Black and Scholes (1973) still provides the same option price for given variance of returns

even if expected returns are predictable; options prices are not affected by expected

returns, or by lagged returns, once the underlying price is given. However, this conclusion

follows from the assumption that the underlying asset price is costlessly tradable and is

Markov. Under their assumptions, it follows that the option price is a simple nonlinear

transformation of the price of the underlying (and time) and hence will generally tend to

share, in a sense, any inef®ciencies that are found in the underlying market. This

conclusion is strongly at odds with our presumption that transactions costs are much lower

in the options market than they are in the real estate market. The same inef®ciencies

should not be expected in both markets. It is of course possible that the creation of a

derivative market in real estate or of home equity insurance might alter the stochastic

properties of home prices and might make home prices more ef®cient.

To price the real estate options, we will use here, in the tradition of the early literature on

options pricing of Sprenkle (1961), Boness (1964), and Samuelson (1967), the simple

assumption that the value of the European option is just the present value of the expected

payout and the assumption that prices are lognormally distributed. The formula we derive

will also have an interpretation in terms of the more modern theory of options pricing out

of equilibrium of Constantinides (1978) and McDonald and Siegel (1984).11 To derive this

present value, we use the expression for the truncated mean E�z; z5a� for the lognormal

distribution f �z�, where m is the mean of ln�z� and s2 is the variance of ln�z�:
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where N��� is the cumulative normal distribution function. The present value of the

expected payout of the put option is the present value of the exercise price times the

probability of exercise minus the present value of the expected price of the underlying

when the option is exercised. The probability of exercise is the probability that the price of

the underlying is less than X; this probability can be calculated using the ordinary

cumulative normal distribution function. The present value of the price of the underlying

when the option is exercised is derived by substituting values for m (the expected change in

the log real estate price index between today and t periods from today) and s2 (the variance

of the change in the log real estate price index between today and t periods from today)
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into the above equation and using X, the strike price, for a, and premultiplying by the

discount factor eÿrt where r is the discount rate and t is the time to maturity. This gives us

our real estate put option price w:

w�t;X;P; m; s; r� � XeÿrtN
ln�X=P� ÿ m
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� �
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where P is the price of the underlying (here, the price of the home as inferred by the real

estate price index) at the present time. A similar expression, based on a somewhat different

time-series model, appears in Sutton (1995). Note that the formula (4) reduces to the usual

Black-Scholes (1973) put option pricing formula in the case where the underlying asset is

expected to earn the risk-free rate, m � rtÿ �s2t=2 and s2 � �s2t where �s2 is the variance in

the Black-Scholes formula. As we apply this formula, however, we will take m to be the

expected log price change between now and t periods in the future according to an

autoregressive model of the log real estate price index, as, for example, equation (1) above.

The formula (4) also reduces to the McDonald and Siegel (1984) pricing formula for

options whose underlying asset earns a below-equilibrium rate of return if their

equilibrium rate of return equals the risk-free rate.

Let us now do pricing of one- and two-year options described above in terms of the

information we have in lagged price changes, as well as the model, given in equation (1)

above, of real estate price indices. In the autoregressive model

D ln�Pt� � rD ln�Ptÿ1� � c� et with error variance s2
e , when we know the log price

change over the preceding year then the expected total growth over the next year is

m � rD ln�Ptÿ1� � c and over the next two years is m � �r� r2�D ln�Ptÿ1� � �2� r�c,

and variance of the log price change over one year is s2 � s2
e over two years is

s2 � �2� 2r� r2�s2
e .

Table 1 shows the one-year and table 2 shows the two-year put option prices for a

$100,000 home at time t for various values of the just-observed price change D ln�Pt�.12

Note that a two-year put is not always more expensive than a one-year put with the same

exercise price. These, or course, are European puts, which cannot be exercised until the

exercise date, re¯ecting our assumption that homeowners will not be bothered with the

problems of managing early exercise. With European options, extra time to exercise is not

always a bene®t, since the longer maturity may force one to postpone exercise until a less

advantageous time.

Note that some of the option prices are quite high: when prices have been dropping and

when the exercise price is very high, the price of the put must be high, since in these cases

the purchaser of the option (homeowner) can expect to be paid a large sum in two-year's

time. It would seem likely that marketing of options to the general public would be more

successful with some of the less expensive options. Some of the option prices are quite

low. For example, in a year when prices were unchanged, a two-year put option with an

exercise price of $90,000 (corresponding to an insurance policy with a $10,000 deductible)

need cost only $876 dollars at time of purchaseÐor, one might say, $438 per year of the
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two-year option. The insurance company could charge this price, plus an implicit fee, for

expenses, which we disregard in our calculations here and call it an insurance premium.

Homeowners can have peace of mind against price drops for a small sum.

Even an at-the-money two-year put option for a $100,000 home, corresponding to no

deductible at all, would cost only, at a time when prices have been unchanged, $3,249

dollars, $1,625 per year for the two years of the option. This put price may seem low at ®rst

glance for insuring a $100,000 home in Los Angeles against any price loss (due to

aggregate market conditions). It should be remembered, however, that, in terms of actual

loss experience in Los Angeles, losses of any substantial magnitude have been rare, and

those losses that did occur tended to be preceded by prior price declines.

Table 1. One-year put option prices for a $100,000 home in terms of the actual price growth of the preceding

year.

X (Exercise Price)

$80,000 $90,000 $100,000 $110,000 $120,000

D ln�Pt�
ÿ 20% $294 $3,789 $11,602 $20,422 $29,291

ÿ 10% $19 $923 $5,922 $14,191 $23,033

0% 0 $98 $1,830 $7,825 $16,288

10% 0 $4 $266 $2,765 $9,310

20% 0 0 $16 $485 $3,509

Source: These calculations depend on the ®rst-order autoregressive model for changes in log price, equation (1) in

the text as well as the options pricing formula, equation (4) with r � 6%.

Note: The parameter X is the strike price or exercise price of the option, the parameter D ln�Ptÿ1� is the actual

change in log price over the preceding year.

Table 2. Two-year put option prices for a $100,000 home in terms of the actual price growth of the preceding

year.

X (Exercise Price)

$80,000 $90,000 $100,000 $110,000 $120,000

D ln�Pt�
ÿ 20% $4,225 $10,404 $18,384 $27,038 $35,867

ÿ 10% $1022 $3,981 $9,561 $17,063 $25,493

0% $126 $876 $3,249 $7,914 $14,617

10% $7 $97 $613 $2,272 $5,783

20% 0 $5 $57 $346 $1,332

Source: These calculations depend on the ®rst-order autoregressive model for changes in log price, equation (1) in

the text as well as the options pricing formula, equation (4) with r � 6%.

Note: The parameter X is the strike price or exercise price of the option, the parameter D ln�Ptÿ1� is the actual

change in log price over the preceding year.
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An insurance company might then function as a sort of portfolio manager for the puts,

collecting from the homeowner each year an amount of money that guarantees the ¯oor

value for the home for the next two years. If they are to keep the homeowners as

continuing customers, this means that the insurance company might suggest each

subsequent year that the person pay an additional policy premium and thereby extend the

insurance for an additional year. After the ®rst year has elapsed, the original two-year put

has been reduced to a one-year put; the insurance company can charge for replacing this

with a new two-year put.

Let us trace through a couple of scenarios. Suppose that after a year of unchanged prices

a homeowner purchased a two-year put on a $100,000 home with a strike price of $90,000

for the $876 shown in table 2. Now suppose that log home prices fell by 10%, so that the

individual's home fell in value to $90,484. Then the two-year put turns into a nearly-at-

the-money one-year put worth $5,011 (this number can be crudely approximated, by

approximating the strike price by $90,484, from table 1 by multiplying $5,922 times

0.90484). The put is worth much more since it is now nearly at the money; there is

no longer a deductible when viewed from the new home price. In year 1 the price of a

two-year European put for a $90,484 home with strike price of $90,000 is $8,328. To

extend the option from one year to two, the homeowner would need to pay

$8; 328ÿ $5; 011 � $3; 317. This kind of additional premium may be attractive to

homeowners who have just seen the value of their homes fall by 10%; if the premium

appears too high to be attractive, then a two-year policy with a lower ¯oor might be

substituted.

Alternatively, suppose that, after the homeowner initially purchased the $10,000

deductible policy when the home was worth $100,000, log home prices increased the next

year by 10%. The home, purchased originally for $100,000, is now worth, as inferred from

aggregate price indices, $110,517. Then the market price of the two-year put for which the

homeowner paid $876, now a one-year put, has fallen, from equation (4), to 0 (rounding to

whole numbers): the put is worthless because the exercise price is now much further below

the price of the home, and moreover, the price increases portend more price increases. The

loss of the $876 represents the cost of insurance for the past year, when there was a gain

rather than a loss on the home. The homeowner is now still insured for another year, but

with prices rising, a fall below $90,000 is now extremely unlikely. In this case, it is

plausible that an insurance salesperson could contact the homeowner for some updating of

the policy. At this time, the homeowner might ®nd attractive trading in the old policy for a

new policy insuring the $110,517 home for two years against any decline below $110,000;

the price of such a policy would be, by equation (4), $629. Again, of course, the insurance

company would also collect a fee, to cover expenses, for this service, which we neglect in

our calculations.

The scenarios we have just described depict the rolling-over of overlapping relatively

short-term puts on the home price. We think that there is plausibly a market for such

insurance policies, regulators permitting, though only a market test could prove this.

Rolling over short-term puts, however, is not the same as purchasing a single put that

expires on the date that the homeowner ultimately sells. The short-horizon insurance

premia are as high as they are relative to longer-horizon premia in part because there is a
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chance that home prices will decline in the next two years and then, beyond two years, rise

back to the initial price before the individual sells. One who had followed the rolling-over

of puts may receive a payment for loss after two years, even though there was no ultimate

loss, and the initial premium must be high enough so that the insurance company can make

these unnecessary payments for such losses. Homeowners may well want to purchase a put

option whose exercise date coincides with some life event that relates to their purchase or

sale of real estate: for example, they may want an option that matures when they ultimately

sell the home and move a distance away. Unfortunately, they do not know when they will

ultimately sell and move. But, to the extent that these life events are exogenous random

events, the insurance company can pool the risk of uncertainty about exercise dates; this

brings us to life-event-triggered insurance policies.

4. Life-Event-Triggered Insurance Policies

With a life-event-triggered insurance policy, the homeowner will receive payment from

the insurance company only when there is indeed a loss experienced by the homeowner. A

loss is de®ned as a situation in which a life event (such as a move to another area) causes

the homeowner to suffer from declining prices; normally price declines have no effect on

homeowners who continue to live in the same homes (or move within the area). To the

homeowner, such a policy is in effect a put option whose exercise date is contingent on this

life event, although the insurance policies would not likely be called put options to the

homeowner.

Insurance companies might be able to charge even lower premia for life-event triggered

insurance policies than they would for the pass-through options described above, since the

life events on which claims are contingent may be fairly rare. Consider a policy for which

the life event is de®ned as the sale of the home. Insuring against losses on sale dates may

not be very expensive for insurance companies, if sale dates are randomly distributed,

since few people buy at the peak of the market and also sell at the trough.

To give some preliminary indication of the loss experience that insurance companies

can expect, we have computed the average annual total claim per home sold twice for

insurance policies on $100,000 homes in Los Angeles and New York, where the life event

is de®ned as any sale of the home. We are assuming that the insurance company pays a

claim to the homeowner when the homeowner experiences a loss between sales (as de®ned

by the Case-Shiller Home Price index for single-family houses in Los Angeles and New

York) and when the loss is beyond the deductible. The quarterly data set for both cities

runs from 1985 ®rst quarter to 1993 third quarter, a time period that includes some striking

price drops in Los Angeles. From the peak in the Los Angeles market in the second quarter

of 1990 until the end of the time period, the index declined 21.8%. (The peak to trough

decline in the New York index in this sample was 10.3%). A homeowner who purchased a

single-family house in Los Angeles for $100,000 in the second quarter of 1990 and sold

again in the third quarter of 1993 would have lost, according to this index, $21,800. A

$10,000 deductible policy would pay a claim of $11,800 to this homeowner. And yet, the

overall loss experience for an insurance company would be drastically smaller than this
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sale pair would suggest, since this time interval is only one of hundreds of possible time

intervals between sales. Table 3 gives the annual average claim (loss beyond the

deductible between sales when there is a loss, otherwise zero, divided by 4.17, the average

interval between sales) on the assumption that all of the 378 possible sales intervals greater

than or equal to two years that are contained within the range of 1985 ®rst quarter to 1993

third quarter occur with equal frequency. The average claim for a $10,000 deductible

policy is only $144 per year for Los Angeles and less than $1 per year for New York. The

policy premia could be indeed even lower given that many homes did not sell twice in this

period. The policy premia would be yet lower if the life-event de®nition were to exclude

some sales, as sales to buy a nearby home. This simple analysis is meant to be suggestive

only; we now turn to formal modeling of the insurance costs.

We envision life-event-triggered insurance policies as resembling ordinary insurance

policies in many details. The homeowner pays a ®xed annual premium until the

homeowner decides to cancel; the homeowner is free to cancel at any time. Coverage

continues against losses until the homeowner cancels the policy. The policy has a

deductible, which de®nes a ¯oor below which the policy starts to pay out. The ¯oor is the

price of the homes at the time the insurance policy was taken out minus the deductible. If

the price of the home, as inferred by the initial price corrected by an index of neighborhood

real estate prices in that homes price tier, falls below the original price minus the

deductible, and if the homeowner is eligible for a claim on that date, as when the

homeowner must move and sell, then the insurance company pays the loss below the ¯oor

(as inferred from the price index) to the homeowner and the policy is cancelled. To the

extent that, in the aggregate, the dates at which homeowners become eligible for claims (as

by moving) are known, the insurance company, in writing the policies, is in effect writing a

number of real estate put options with various exercise dates. The exercise dates would be

the dates of eligibility for claims.

It was noted above that it would not make sense to create policies in which the insurance

provider has unrestricted ability to change policy premia on existing policies; they would

Table 3. Break-even analysis on loss experience for selected markets, annual costs for a $100,000 home.

Deductible

$5,000 $10,000 $20,000

Metropolitan Areas Using Actual Indices
Los Angeles, 1985 to 1993 $292 $144 $3

New York, 1985 to 1993 $158 0 0

Source: Authors' calculations using the quarterly Case Shiller Home Price Indices for single-family houses in the

metropolitan areas.

Note: Figures give average claim per home sold twice assuming a claim is paid whenever a home is sold at a loss

beyond the deductible after two or more years, assuming all possible intervals greater than two years are equally

represented.
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rationally raise premia whenever the real estate price index appeared to be approaching a

level at which claims would be paid. We suppose here that the insurance company cannot

change the policy premium after the policy is ®rst issued.

Of course, homeowners choose when to sell and might do so strategically to take

advantage of insurance companies. For the put-option interpretation the exercise date may

in effect be stochastic and in¯uenced by market prices.13 But homeowners' willingness to

sell for such a reason is likely to be limited, and the policy may be so written that they

cannot use their insurance unless they have a real loss. For example, claims generated by

home sales may be restricted to instances in which the individual moves more than some

threshold distanceÐsay, 50 miles. Or the policy may pay a claim only if the person moves

to another area where real estate prices have not fallen as much; the claim could be based

on the difference between the price behavior in the region of the insured property and the

region to which the homeowner moves. Such restrictions on a policy makes it into a life-

event-triggered insurance policy, in that it compensates only for actual losses incurred and

at the same time may make it possible for insurance companies to offer the policies at a

lower premium.

A concern is that, even if we try hard to de®ne life events that appear to be beyond the

control of policyholders, some policyholders may somehow still manage to in¯uence the

life events so that they can collect. For example, a homeowner might deliberately move

more than the threshold distance to collect. Liquidity-constrained policyholders may be

especially likely to do so. On the other hand, policyholders who are not liquidity

constrained may feel no strong urgency to move in order to collect, especially given the

costs to moving, knowing that they can do so at any future time. Realistically, we think

that, although insurance companies must expect some losses due to policyholders'

in¯uencing life events, life events can be de®ned so that most homeowners will not alter

the events in order to collect.

It is also possible that some insurance policies could be written on subgroups of the

population whose reasons for moves can be objectively veri®ed and a de®nition of these

made part of the insurance policy. For example, people in the military, ministers or other

church-related employees, and college professors can readily verify objective reasons for

most of their moves. Policies could be written conditional on an employee's being

transferred by the employer or on some other objective reasons for a job move that can be

produced.

Making a move to qualify for a claim may also not be as attractive a choice as it ®rst

seems. Certainly, the homeowner has an option of waiting until later to make the claim,

and so long as an increase in real estate prices is not expected, there is no urgency to make

the claim. The urgency to make a claim could be reduced further if insured values where

indexed to in¯ation, so that the homeowner may have no clear reason to expect conditions

to be less favorable later.

To the extent that life events are really exogenous and predictable for the average

policyholder, and if puts of all the relevant maturities were traded in the options markets,

then the insurance company that writes the policies could hedge its risk of losses by buying

the puts whose expiration dates correspond to expected the life-event dates. Hedging the

risk by buying puts eliminates all real estate price risk to the insurance company. It does
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not, of course, eliminate risks due to the uncertainty about the aggregate frequency of life

events. Thus, hedging such insurance risk with real-estate put options is analogous to

hedging mortgage portfolios in the treasury bond futures markets. In both cases, a price

risk is hedged, but a risk as to the cancellation behavior of homeowners is not hedged (in

the mortgage case, this is prepayment risk).

To get a rough indication of the premia required on such policies and to get some idea

how insurance companies should price such policies in the absence of real estate put

option markets (which do not yet exist), we have computed break-even policy premia by

(1) using the assumption that the cost of providing the policies is given by the price of the

portfolio of put options that the policy represents under the assumptions about eligibility of

claims just described and (2) using our put pricing formula (4) and equation (1).

For this exercise, we suppose that a ®xed proportion a of all policies is cancelled by the

policyholders each period because of such factors as moves (whether beyond the threshold

distance or not). Moreover, we assume that a proportion b of all policyholders at a given

time become eligible for a claim each year (as by moving more than a threshold distance)

and receive a claim if the price index has fallen enough to indicate that their home value is

less than the ¯oor, and cancel their policies. Clearly, under these assumptions b is less than

a, since not all cancellations are incurred at times when the person is eligible for a claim.

The insurance company would thus have b times the value initially insured in all homes for

which policies were written in one-year puts, �1ÿ a� times b in two-year puts, �1ÿ a�2
times b in three-year puts, and so on. Let us suppose that the insurance company invests all

policy premia in a riskless asset that pays the interest rate r. The total value of all the puts

(relative to the value of the initially insured housing) can then be found by creating a

weighted sum of the put prices with these portfolio values �b; �1ÿ a�b; . . .� as weights. Let

us use c to denote this weighted sum generated using (4) above:

C �
X?
t�1

b�1ÿ a�tÿ1w�t;X;P; mt; st; r�; �5�

where mt is generated recursively starting with m0 � 0 by mt � mtÿ1 � mit, where

mit � rmitÿ1 � c and mi0 � D ln P, and where s2
t is also generated recursively starting

with s2
0 � 0 by s2

t � s2
tÿ1 � s2

it where s2
it � s2

e ��1ÿ rt�=�1ÿ r��2.14 The present value of

a $1 per year insurance premium, starting today and continuing each year until

cancellation, is V � 1=�1ÿ �1ÿ a�d�where d is the discount factor, d � 1=�1� r�where

r is the interest rate. The required annual premium for a single home, so that the insurance

company can expect to break even in terms of loss experience with these policies, is then

C/V.

As a way of getting some rough indication of the parameters a and b, we turn to U.S.

Census data on population mobility. In 1992, the total U.S. population in owner-occupied

units was 165.61 million persons, of these 14.79 million, 8.93% of the total, moved; a ®rst

guess at the parameter a would thus be 8.93%. To get an indication of the parameter b, we

note that 5.87 million, 3.54% of the total population in owner-occupied units, moved to

another county, and 2.81 million, 1.70% of the total population in owner-occupied units,
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moved to another state (see Hansen, 1993, p. IX, table B). Thus, a ®rst guess for the

parameter a would be 3.54 or 1.70%, depending on the distance threshold the move that

de®nes eligibility.

The cancellation rate a might differ from the 8.93% for several reasons. Notably, people

may have reasons other than a move to cancel their insurance policy. This consideration

suggests that the cancellation rate might be higher than 8.93%. Moreover, the census

®gures represent moves by individuals, not sales of homes. Some of the moves are the

result of children growing up and moving out to live on their own; this consideration

suggests that the cancellation rate might be less than 8.93%.

Eligibility for insurance claims might be de®ned in the insurance contract to be

triggered by a move beyond a contracted minimum distance but should not be triggered by

a move to another county or state, since some people live on the border of counties or

states, and such moves may be short-distance. Often, long-distance moves occur at times

of family breakup, and in these times not all members of the family move far away; some

work would have to be done specifying more precisely how to de®ne eligibility for

insurance claims. Thus, we cannot translate the Census ®gures into any clear indication of

the parameter a. For the purposes of our simulations, let us merely assume that the distance

requirement is set at such a level that only 3% of households are eligible for claims each

year. Moreover, let us assume that 9% of all households cancel each year. Table 4 shows

the simulated break-even premia in markets in which the aggregate price change had

various values in the preceding year.

Some of the estimated premia may seem implausibly small. Note from table 4 that even

for a zero deductible, the ®xed annual premium initiated in a period of stable prices to

Table 4. Calculations of an annual premium for life-event-triggered home equity insurance, initial home price

$100,000, as a function of log price change over the previous year using the price model estimated using historical

Los Angeles data.

X (Home Price Minus Deductible)

$80,000 $85,000 $90,000 $95,000 $100,000

D ln�Pt�
ÿ 20% $289 $362 $449 $546 $651

ÿ 10% $142 $182 $233 $297 $373

0% $61 $79 $102 $132 $172

10% $24 $31 $40 $51 $66

20% $9 $12 $15 $19 $24

Source: These ®gures were produced by the authors using equation (5) shown in the text using equations (1) and

(4) to produce C, and dividing by V, the expected present value of policy premia, under the assumption that 9% of

homeowners move (and then cancel), that 3% of homeowners are eligible for a claim by virtue of life event, each

year, and that r � 6%. The ®gures give the annual premium such that the insurance company will expect to break

even, in consideration of loss experience only, on this policy.
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insure a $100,000 home forever is only $172 per year. How can the insurance company

afford to insure a $100,000 home forever against price declines for only $172, when the

standard deviation of the log price residual in the ®rst-order autoregressive model (1) is

6.8% in the ®rst year alone? The premium is so low since most homeowners will not

actually sell within the time that home prices are likely to be low, and, with the assumption

of our simulations that the policies are not indexed to in¯ation, for most homeowners

in¯ation will eventually push their home prices well above the ¯oor price.

The assumption that the model (1) will continue to hold inde®nitely might be

questioned; many believe that we have entered a low-in¯ation monetary policy regime that

will tend to have permanently lower in¯ation rates on housing as well as everything else.

Moreover, some might question the assumption that only 9% of policyholders will cancel

per year. Table 5 was produced in the same way as table 4 but with the alternative

assumption that the long-run in¯ation rate for homes in Los Angeles is only 3% per year

(rather than the 6.36% inferred from equation (1) and represented in equation (2)) and the

cancellation rate was much higher, at 15% per year. That is, the constant term in equation

(1) was lowered from 0.014 to �1ÿ 0:780� � 0:03 � 0:0066, and the parameter a was

raised to 15%; all other parameters were left unchanged. The break-even annual policy

premia look somewhat higher, but there are still some policies that are quite reasonably

priced: for example, a zero-deductible policy issued in a time of stable prices is still only

$220 per year.

The annual policy premium calculations presented here are meant only to be illustrative;

much further work remains to be done to re®ne the forecasting model for real estate prices

and to estimate probabilities of cancellation. Moreover, premia charged by insurance

companies should take account of the uncertainty about the parameters used in the

formulas.

Table 5. Calculations of an annual premium for life-event-triggered home equity insurance, initial home price

$100,000, as a function of log price change over the previous year, moderate in¯ation regime.

X (Home Price Minus Deductible)

$80,000 $85,000 $90,000 $95,000 $100,000

D ln�Pt�
ÿ 20% $335 $421 $522 $636 $757

ÿ 10% $172 $221 $284 $362 $456

0% $76 $99 $129 $168 $220

10% $31 $40 $52 $67 $87

20% $12 $16 $20 $25 $32

Source: These ®gures were produced by the authors as in table 4 except that here the constant term in equation (1)

was changed to 0.0066 re¯ecting a lower, 3%, assumed steady-state in¯ation rate, and the cancellation rate was

increased from 9% per year to 15% per year (re¯ecting an assumed faster defection of policyholders).
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5. Conclusion

The simple insurance policies that we called pass-through futures and options, but that

need not be so described to the public, may well be attractive, easily marketed, and easy to

risk-manage for insurance companies. On the other hand, our life-event-triggered

insurance policies, which look more like conventional insurance policies, may be even

more attractive to the public, albeit harder for insurance companies to hedge. We feel that

the life-event-triggered insurance policy described above, in which the household sees

itself insured against losses connected with de®ned life events, may be the best choice for

initiating home equity insurance, in terms of its general marketability, serviceability, and

acceptability to insurance regulators. The life-event-triggered insurance policies will not

cover households against all consequences of price declines in real estate, but the policies

do signi®cantly improve the households' ability to manage their risks.

The life-event-triggered policies do pose some potentially serious risks to the ®rms that

write them, and premia must be set with attention to all of the uncertainties that we have

described. There is great uncertainty about the ability and willingness of homeowners to

generate strategically the life event (such as a move to a different area) that quali®es them

for a claim. There is also uncertainty about how much strategic cancellation of policies

there will be in response to information about housing price movements. Moreover, there

is uncertainty about the stochastic nature of the real estate prices themselves.

However, these uncertainties are not of a larger order of magnitude than are the

uncertainties that many ®rms face today. The uncertainty that mortgage lenders now face

with the risk of default or early prepayment or ®xed-rate mortgage homeowners' strategic

decisions not to move when interest rates have increased are currently of great importance.

There is already uncertainty among insurers about risks of cancellation of their policies.

There is already uncertainty among a wide variety of investors about the outlook not only

for real estate but about other investment asset prices. There is much to learn from the

experience of those who have dealt with such uncertainties to help deal with the

uncertainties facing originators of home equity insurance policies.
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Notes

1. See the working paper version of this paper (1994). There are innovative home equity assurance programs in

the Chicago area (see below). There are also shared-appreciation mortgages and risk-sharing reverse

mortgages. Moreover, mortgage insurance helps protect mortgage lenders from the effects of real estate price

declines, though it is effective only after the homeowner has defaulted. Mortgage insurance may bene®t the

homeowner indirectly by making the initial cost of the put option implicit in the mortgage contract (that is,

the option to default) lower.
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2. There are also problems for regulators and tax authorities in de®ning their policy toward home equity

insurance. We think it likely that home equity insurance would have essentially the same tax treatment as any

other property insurance policy; the proceeds from property insurance today are considered a return of capital

and are not subject to personal income taxes.

3. Some private risk-management policies for real estate have been implemented. The London Futures and

Options Exchange attempted to start a futures contract in residential and commercial real estate in 1991.

Morgan Stanley & Co. and Aldrich, Eastman, and Waltch, L.P., in 1993 completed a swap of commercial real

estate appreciation for an interest rate. When the working paper version of this paper (1994) was written, we

were working with the Chicago Board of Trade to develop futures and options in real estate, but these have

not yet been created.

4. Currently, insurance companies cannot apply to raise premium rates with the insurance departments until

they can prove that a worse-than-expected loss experience has already occurred; it is not possible for

insurance companies to raise premium rates in anticipation of losses.

5. Data are provided by Case Shiller Weiss, Inc., Cambridge, Massachusetts. The method of price index

construction is described in Case and Shiller (1988) and Shiller (1993).

6. We used nonoverlapping annual differences of quarterly data as a simple expedient for reducing the

measurement error problem in the real estate price indices. The real estate price indices are measured subject

to estimation error that is approximately serially uncorrelated (see Shiller, 1993, pp. 156±159). With longer

differencing intervals, the measurement error becomes less important relative to the underlying aggregate

values. More sophisticated econometric techniques could be used to deal with measurement error problems in

subsequent research (see Kuo, 1994).

7. There are other kinds of potentially important selection bias problems. See the section on life-event-triggered

policies below.

8. DMR Financial Services in 1993 started offering assumable ®xed-rate conventional mortgages for

Midwestern homebuyers.

9. The shared-appreciation mortgages (see Ballew, 1988) and risk-sharing reverse mortgages (see Scholen,

1993; Passell, 1994) have aspects of home equity insurance in them. Both are potentially important

institutions for price risk management; neither has yet become a nationally signi®cant institution.

10. See Kelly (1991) for a discussion of these claims.

11. A survey of the issues here, where the underlying market may not be ef®cient or in equilibrium, may be found

in O'Brien and Selby (1986).

12. In an earlier draft of this article, the values in this table and in tables 2, 4, and 5 were generally lower; our

estimated autoregression (1) in that draft used a sample for Los Angeles ending in 1991, excluding part of the

real estate crash there, so that the estimated risk of a substantial real estate decline was lower. It should be

stressed that the values presented here are meant as illustrative, more care should be given to the modeling of

real estate prices before policies are issued.

13. There may also be selection bias among those who purchase home equity insurance in favor of those who

know that they are likely to move; see Chari and Jagannathan (1989) for an analysis of such a bias in the

context of mortgages.

14. As above, these parameters refer to the autoregressive model D ln�Pt� � rD ln�Ptÿ1� � c� et with error

variance s2
e , as exempli®ed by equation (1).
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