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Urban HomeownersInsurance Marketsin Texas:
A Search for Redlining

Abstract

There has been a continuing debate in Texas and other states about the availability and
cost of home insurance to residents of inner city and minority neighborhoods.
Consumer and community advocates contend that insurers engagein redlining or unfair
discrimination against minority areas by charging excessive prices and limiting the
supply of insurance. Unfortunately, insurance redlining allegations have been largely
based on simplistic analyses that suffer from serious methodologica flaws. In this
paper, we build on amore rigorous vein of research by utilizing econometric analysis
to identify measurable factorsthat affect urban homeownersinsurance markets. While
this study cannot conclusively prove or disprove the presence and negative impact of
unfair discrimination, it assesses whether there is significant statistical evidence of
such behavior. We conclude that there is no statistical evidence of redlining and that
the risk of loss and the demand for insurance primarily drive the terms of insurance
transactions. This implies that measures directed towards enhancing safety and
bettering economic conditions offer the best prospects for improving urban insurance
markets.

Introduction

Problems with the availability and cost of home insurance in urban communities and
allegationsof industry “redlining” practices have received considerabl e political attention and
generated an intense policy debate. This debate has a 40-year history and has progressed as
urban communities and industry practices have evolved. Charges of explicit racial
discrimination have changed to allegations of implicit unfair discrimination against minority
areas caused by certain industry marketing, pricing and underwriting practices. Therewas a
resurgence of these allegations after the Los Angeles civil disturbance in 1992, prompting
investigations by state and federal governments and other organizations." In Texas, consumer

organi zations and the insurance department have conducted studies on urban auto and home

! The NAIC initiated a study of urban insurance markets in 1992, which was completed in 1996. See NAIC
(1996) for the findings of the NAIC study and its recommendations. The NAIC report also summarizes other
studies and actions taken by states and the federal government.



insurance and offered recommendations on remedia measures (see, for example, Center for
Economic Justice, 1997a and 1997D).

Community and consumer advocates contend that insurers’ underwriting practicesand
pricing systems unfairly discriminate against neighborhoods with ol der and |ow-value homes,
resulting in excessive rates and diminished availability of coverage. The fact that alleged
under-served areas tend to have high-minority populationsleadsto charges of racial aswell as
geographic discrimination.? Industry critics call for strong legal and regulatory measures as
well asvoluntary effortsby insurersto correct this situation (Squires, 1997).2 Insurersrespond
that risk and other economic factors account for higher rates and coverage limitationsin urban
areas and that remedial efforts should focus on improving economic and safety conditions
(Duncan, 1995).

This is a difficult issue to resolve because of the complexity of urban insurance
markets. Higher rates and more limited coverage in the inner city could be caused by a
number of factors, including: greater risk; substandard housing; low income; costly
information and other barriers to market entry; and regulatory constraints, among others.
Unfair discrimination is alleged to be a significant factor by some and refuted by others. In

addition, certain industry underwriting and marketing practices, justified from a business

2 There are similar allegations of unfair racial/geographic discrimination in the housing and lending industries, as
well as auto insurance. Lending institutions are subject to federal laws mandating service to urban areas and
requiring reports on the disposition of loan applications by the race of applicants. Community and consumer
advocates have argued that insurers selling home insurance should be subject to the same type of requirements.

% Insurers have been subject to anumber of redlining lawsuits, which have been settled out of court or arestill in
litigation. One exception isHousing Opportunities Made Equal (HOME) v. Nationwide Insurance Companies,
inwhich ajury decided in favor of the plaintiffs and awarded them $500,000 in compensatory damages and $100
million in punitive damages. Thisdecision is currently under appeal to the Supreme Court of Virginia. Severa
states and the U.S. Department of Housing and Urban Development and the U.S. Department of Justice have
taken various actions to address alleged insurance redlining and urban insurance problems. The legal issues
involved with insurance redlining cases and government sanctions are beyond the scope of this paper, but have
been debated in various articles. See Squires (1997) for a historical summary of anti-redlining actions and a



perspective, may still have a negative effect on urban communities because of these areas
particular economic characteristics. The true nature and causes of urban insurance problems
have important implicationsfor the types of remediesthat are warranted and likely to be most
successful.

Prior research falls short in providing an adequate understanding of urban
homeowners insurance markets or a satisfactory basis on which to recommend appropriate
remedies. Previous analyses of urban insurance marketsin Texas and other statestend to rely
on smple statistical comparisons of prices and availability measures across areas
differentiated by their racial composition.* This approach confounds the effects of race with
other factors that are correlated with race. In other words, the effects attributed to race or
unfair discrimination may be partially or wholly explained by other variables related to risk
and the demand for insurance. Statisticians and economists call this the “ omitted variables’
problem. To properly assess the existence and impact of unfair racial/geographic
discrimination, it isnecessary to control for other factorsthat affect market outcomes. Recent
research (e.g., Harrington and Niehaus, 1998) has progressed in terms of using more rigorous
analytical methods and, asit has done so, it has pointed away from unfair discrimination and
towards risk and economic factors as the principal causes of urban insurance problems.

In this paper, we build on this research by identifying measurable factors that affect

urban homeowners insurance markets in Texas and the direction and relative magnitude of

discussion of proposed legal and regulatory actionsto further address perceived unfair industry practices. Duncan
(1995) offers a contrasting view on the need and legal foundation for such measures and sanctions.

“ See, for example, Council for Economic Justice (1997a and 1997b). Allegations of redlining also have been
based on “testing” of insurer/agent responsesto inquiries from minority individual s and analyses of agent location
(Squires, 1997). As economists have delved into this topic, they have employed more sophisticated statistical
methods to ascertain the causes of urban insurance problems (Klein, 1996; Harrington and Niehaus, 1998; and
Wissoker, Zimmerman, and Galster (Urban Ingtitute), 1998). As researchers have employed more rigorous
methods and richer data, their findings indicate that risk and economic factors are the principal causes of urban
insurance problems, rather than unfair discrimination.



their effects.” Texas is the only state that freely provides Zip code level insurance data to
researchers. Our measures of market outcomes consist of claim costs, the ratio of losses to
premiums (an inverse measure of price) and the type of insurance coverage purchased. Our
model includesanumber of different explanatory variablesthat are hypothesized or alleged to
affect market performance. These variables include factors associated with the risk of oss,
other economic and demographic factors expected to influence the supply and demand for
insurance, aswell astheracial composition of the population. Our analysisis performed at a
Zip code level to assess market conditions within major metropolitan areasin Texas.

While this study cannot conclusively prove or disprove the presence and negative
impact of unfair discrimination, i.e., redlining, it assesseswhether thereis significant statistical
evidence of such behavior. Importantly, we control for the measurable factors affecting
market conditionsin order to isolate the influence of unfair discrimination or race from other
variables. This provides a more valid test of the presence and effect of redlining than that
provided by simple comparisons of market outcomes between low and high-minority
neighborhoods. It also provides insights into the most important factors affecting urban
insurance markets and, hence, the remedies that have the best prospectsfor improving market
conditions. Our study extends previous research by conducting the most comprehensive and
rigorous analysis of urban homeowners insurance markets performed to date.

Wefind no statistical evidencethat theracial or ethnic composition of neighborhoods
plays any measurable role in determining how much homeowners pay for insurance, nor the

kind of insurance they purchase. Rather, factors associated with the risk of loss and the

® This paper builds on earlier papers on urban insurance markets in Missouri and Texas by Klein (1996 and
1997). A study of urban auto insurance markets in Missouri by Harrington and Niehaus (1998) also provided



demand for insurance appear to primarily drive the terms of insurance transactions. Among
these factors are the presence of low-value homes and geographic variables, such as crime-
related claims, which appear to increase claim costs. These findings tend to support the
soundness of industry risk classification practices and are consistent with the argument that
economic considerations, not irrational bias, determine the supply of insuranceto urban areas
where minorities are concentrated. Thus, we believe that measures directed towards reducing
risk and improving economic conditions constitute the best approach to lower prices and
expand the scope of coverage.

The paper is organized as follows. First, we generally describe conditions in urban
insurance marketsin Texas. Wethen detail the data and methodology used in our multivariate
analysis. Thisisfollowed by apresentation and discussion of our empirical results. Finally, we
conclude with some observations on the policy implications of our study and where further

research might be most fruitful.

General Conditionsin Urban I nsurance Markets

Differences Between Metropolitan and Non-Metropolitan Areas

Consumer groups and neighborhood advocates complain about the differencesin the
cost and availability of insurance between urban and non-urban areas and among
neighborhoods within a city (Squires, 1997). We provide some basic statistics on insurance
pricesand costsin Table 1. Thetable compares data on insurance prices and claim costsin the

threelargest Texas metropolitan areas with non-metropolitan, i.e., “ outstate”, areasin the state

ideasfor this paper. Here we confine our analysisto homeownersinsurance where datafor Texas are most readily
available.



for theyears 1993-1997.° The Metropolitan Statistical Areas (MSAS) selected were Dallas-Ft.
Worth, Houston, and San Antonio. Because these M SAs comprise urban neighborhoods as
well as adjoining suburbs, their differences with outstate areas may not be as great as would
be observed between more densely populated urban areas and suburban/rural areas.

In Table 1, we compare mean valuesfor: the average premium per insured home and
per $1,000 of insurance coverage; average loss costs per insured home and per $1,000 of
insurance coverage; the frequency of claims per 100 insured homes; the average severity of
loss per claim; and theratio of losses paid to premiumswritten for homeownersand dwelling
fireinsurance. The average premium indicates what homeowners typically pay for property
insurance, which is aleged to be much higher in urban and inner-city areas. The other
variables provide comparative information on the cost of claims, which should be strongly
associated with the level of premiums.” Theloss ratio shows the claims payments or benefits
that insuredsreceivein relation to the premiumsthey pay and isarelative measure of fairness
and efficiency ininsurance pricing. The higher thelossratio, thelessinsureds pay in premiums
relative to the benefits they receive. Hence, the loss ratio provides some indication of pricing

efficiency and fairness.®

® These data were obtained from the Texas Department of Insurance and are used throughout our analysis.

" Asexplained below, insurers base their rates on expected losses. For any given set of policies, however, actual
losses may vary from predicted or expected losses. According to the law of large numbers, the larger the pool of
exposures and/or the longer the experience period, the more closely actual losses will tend to equal expected
losses. Five years of data are used in this analysis to reduce some of the random volatility in actual loss
experience.

8t should be noted that premiums would be expected to increase |ess than proportionately with the amount of
insurance because of the effect of certain fixed policy expenses and partial losses. On the other hand, certain
administrative expenses may be higher in high-risk areas, which could offset any scale economies. It isdifficult to
determine the significance of these factors and their implications for comparing loss ratios between areas with
different loss cost levels. Small and short-term differences could reflect expense differences and year-to-year
volatility in claims. Large and long-term differences in loss ratios could reflect pricing imperfections.



Table 1 confirms that metropolitan residents pay higher average premiums for
insurance than do homeowners in non-metropolitan areas for both types of coverage. The
average homeowners premium per homein the three M SAs combined was $815 whichwas9
percent higher than the average premium for outstate areas, $745. Houston was the highest at
$942 (26.4 percent higher than outstate); Dallas-Ft. Worth and San Antonio were $844 and
$665, respectively. For dwelling fire insurance, the average premium per home was $397 in
the three MSAs combined, compared to $356 in non-metropolitan areas. For dwelling fire
insurance, among the three MSAs, Houston was again the highest with a $435 average
premium, compared with $411 for Dallas-Ft. Worth and $360 for San Antonio.

Interestingly, average premiums per $1,000 of insurance were lower inthe M SAsthan
outstate. For homeownersinsurance, Houston was $8.51, Dallas-Ft. Worth was $6.88 and San
Antonio was $6.63, compared to $8.83 for non-metropolitan areas. We seeasimilar pattern
for dwelling fireinsurance. Thismay be caused, in part, by the higher values and amounts of
insurance for homesin metropolitan areas. As explained below, premiumsincrease less than
proportionately with the amount of insurance becauseof partial lossesand certain fixed policy
costs.

At the same time, the data indicate that disparities in loss costs per home are even
greater between these MSAs and non-metropolitan areas than the differences in premiums.
Theaverageloss cost per home was 25 percent higher for homeowners' policiesinthe MSAs
than in non-metropolitan areas. The average loss cost per $1,000 of insurance was roughly
equivalent between the M SAs combined and outstate. However, Dallas-Ft. Worth stands out

with a $5.92 average loss cost per $1,000, which was 21.1 percent higher than outstate.



Houston, on the other hand, with a $3.51 average loss cost per $1,000 was 17 percent lower
than outstate.

For dwelling fireinsurance, the average loss cost per home was 35 percent higher in
the MSAs, but only 5 percent higher for the average loss cost per $1,000 of insurance.
Dwelling fire loss costs were also particularly high in Dallas-Ft. Worth and relatively low in
Houston.

It should be noted that even with fiveyears of data, the volatility of property insurance
claims and losses contributes to some anomaliesin the patterns observed. Therelatively high
loss costs in Dallas-Ft. Worth and the relatively low loss costs in Houston may be caused by
the random occurrence of weather-related events, which do not reflect the underlying, long-
term risk of losswhich determinesthe rate structure. For example, Houston faces arelatively
high level of hurricane risk, but fortunately has not experienced a major storm since 1983.

Because the differencesin loss costs are greater than the differencesin premiums, the
lossratiosfor the M SAswere higher than the lossratios for non-metropolitan areas. Theloss
ratio in the M SAswas 15 percent higher for homeownersinsurance and 23 percent higher for
dwelling fireinsurance than thelossratio in non-metropolitan areas. Hence, these data do not
indicate that metropolitan areas are being charged excessive premiumsin relation to their loss
costs. Indeed, the data suggest that metropolitan homeowners overall arereceiving arelative
bargain in what they pay for insurance given what they receive in claims payments. Thisis
consistent with the pattern observed in other states (Klein, 1996). At the same time, the
volatility in loss experience also affects the loss ratio, with Dallas-Ft. Worth experiencing
especially high lossratios and Houston experiencing rel atively low lossratios over the sample

time period.



Table 2 provides someindication of therelative availability of insurance, asmeasured
by the proportion of dwelling fire policies purchased in 1997.° This is a crude measure of
availability, at best. Although dwelling fire policies typically provide less coverage than
homeowners policies, the relative number of dwelling fire policies purchased is affected by
both demand and supply conditions. Hence, a higher proportion of dwelling fire policiesin
urban areas could be caused wholly or in part by consumer preferences or budget constraints
rather than limits on the supply of multi-peril coverage. Some consumers may prefer to
purchase dwelling fire policiesif they are cheaper than the alternative. Also, urban areas have
a higher proportion of multi-unit residential structures, resulting in a higher proportion of
dwelling fire policies, which are more likely to be used for these structures.™® Finally, if urban
areas have more homesin substandard condition, fewer homeswould be expected to qualify
for multi-peril coverage. Still, the extent of coverage in urban areasisaconcern, evenif itis
driven in part or totally by demand conditions or risk factors.

However, in Texas, when the three M SAs are compared with non-metropolitan areas,
itisthelatter that have the highest percentage of dwelling fire policies. Dwelling fire policies

comprised 22.1 percent of the market in the three MSAs compared to 30 percent for non-

9 Thereisno ideal measure of availabi lity. All that can be observed are insurance transactions, which reflect both
the supply of and demand for insurance. Some studies have used the proportion of policies written through the
residual market (i.e., FAIR plans for home insurance) and the proportion of uninsured homes. The former
measureis precluded for Texas asit does not have aresidual market mechanism for homeinsurance; Texasrelies
on certain insurersthat are not subject to price regulation to serve asan alternative for aresidual market. Itasois
difficult to construct meaningful measures of uninsured homes. Whileit is possible to determine the number of
residential structureswith homeownersor dwelling fire insurance, obtai ning acommensurate measure of the total
structures eligible for insurance is problematic. Multi-unit structures can be insured by residential insurance
policy or acommercial policy. The Texas data aso combine all homeowner’s multi-peril insurance policy forms
and do not provide a breakdown by policy form.

10 According to 1990 Census data, 15.4 percent of housing units were in multi-unit structuresin the identified
metropolitan areas of Texas, compared with only 12.1 percent in other areas of the state. If an owner of amulti-
unit structure occupies one of the units, he has the choice of purchasing adwelling fire policy or ahomeowners
policy to cover the entire structure. If the owner does not livein one of the units of amulti-unit structure, he must
purchase aresidential or commercial fire policy to cover the structure.



metropolitan areas. There are two observations that should be considered in reviewing these
results, which differ from urban vs. non-urban comparisons of the type of coverage purchased
in other states. First, a high percentage of dwelling fire policiesin urban core areas could be
masked by alow percentage of dwelling fire policiesin the suburbs. Second, the purchase of
dwelling fire policies can be common in certain rural areasfor some of the same reasons that

contribute to their high proportion in inner-city neighborhoods.

Differences Within Metropolitan Areas

While the data examined above do not suggest that metropolitan insurance premiums
are excessive relative to non-metropolitan premiums or that metropolitan areas have ahigher
proportion of dwelling fire policies, it is possible that market performance varies across
neighborhoods within metropolitan areas. In other words, insurance prices could be high in
someinner-city neighborhoods, but not in other urban or suburban neighborhoods because of
conditionsuniqueto theinner-city areas. The availability of property insurance alsoisalleged
to be morerestricted in the core areas of cities with high concentrations of minoritiesthan in
other urban and suburban neighborhoods.

To examine market performance at amore refined geographic level, Table 3 presents
cross-tabulations of average premium, loss cost, and 10ss ratio measures across ZIP codes
grouped by the percentage of minority persons.* This data set encompasses 485 ZIP codesin
the three large metropolitan examined above: Dallas-Fort Worth, Houston-Galveston-

Brazoria, and San Antonio. We excluded Zip codeswith lessthan 1,000 policies (dwelling fire

1 71P codes were divided into the fol lowi ng categories. low-minority (0-10 percent), medium minority (10
percent-50 percent), and high-minority (50 percent+). Minority individuals encompass Blacks and Non-Black
Hispanics. These are the minority groups of greatest interest in Texas and the subject of previous Texas studies.

10



and homeowners combined). This ensures that there are a sufficient number of exposuresin
the Zip codes analyzed to provide meaningful information.™ In total, the 485 Zip code level
observations we obtained represent 52.1 percent of the Texas population in 1990.

It must be stressed that these simple comparisons cannot be used to determine whether
thereis evidence of unfair discrimination or alack of unfair discrimination. At the sametime,
they are useful in establishing a starting point in assessing the cost of insurance in inner city
and minority areas. Interestingly, Table 3 does not indicate that average premiums change
significantly with minority concentration. For homeowners insurance, the average premium
per home decreases rather than increases with the percentage of minority residents. The same
pattern occurs for dwelling fire insurance.

The pattern observed with respect to the average premium per $1,000 also fails to
show a strong positive relationship between price and minority concentration. For
homeownersinsurance, the average premium increasesonly dightly from $9.82 per $1,000 of
insurance in low-minority ZIP codesto $9.86 per $1,000 in high-minority ZIP codes. On the
other hand, the average premium per $1,000 for dwelling fire policies decreases from $6.05
per $1,000 for low-minority ZIP codes to $5.87 per $1,000 for high-minority ZIP codes.
Interestingly, for both homeowners and dwelling fire insurance, the average premium per
$1,000 was lower in Zip codes with 10-50 percent minorities than in either low or high-
minority Zip codes.

The patterns with respect to loss costs and loss ratios are somewhat ambiguous.
Averageloss costs per home for homeownersinsurance are highest in mid-minority Zipsand

lowest in high-minority Zips. For dwelling fire insurance, the average loss cost per home

12 Some Zip codes are simply postal addresses and others encompass areas that are predominantly occupied by
commercial structures.
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decreases consistently with minority concentration, as doesthe average |oss cost per $1,000.
In contrast, the average loss cost per $1,000 increases from $5.41 in low-minority Zips to
$5.68 in high-minority Zips for homeowners insurance.

With one exception, the loss ratios for the different categories of Zips vary little,
ranging between 60 and 62 percent for both homeownersand dwelling fireinsurance. Theone
exception isdwelling fireinsurance in high-minority Zip codes where the loss ratio was 50.6
percent. Itisnot clear whether thisisatemporary anomaly or reflects systematic pricing flaws.
However, on the whole, these simple comparisons do not reveal pervasive pricing inequities
between low and high-minority aress.

As in the metropolitan versus non-metropolitan comparisons, the percentage of
dwelling fire exposures of all residential property policiesin 1997 isused asacrudeindicator
of availability across Zip codes in Table 4. The use of dwelling fire policies as a relative
measure of availability across Zip codesis subject to the same qualifications discussed above
for Table 2. Table 4 revealsthat the proportion of dwelling fire policiesis positively related to
minority concentration. For all three M SAs combined, the percentage of dwelling fire policies
increases from 20.3 percent in low-minority Zipsto 36.1 percent in high-minority Zips. This
same pattern occurs in each of the MSAs.

These simple comparisons contrast with some allegations about urban insurance
conditions and are consistent with others. We do not find that premiums are generally higher
in high-minority areas. Also, for the most part, pricing seems to be commensurate with loss
costs. Thisdoesnot mean that high insurance prices are not amatter of concernin someinner-
city neighborhoodsin Texas or in areaswith high concentrations of minorities. Wedo find that

homeowners in high-minority areas tend to purchase a higher proportion of dwelling fire

12



insurance policies. At the sametime, these simple comparisons do not tell uswhether thisisa
supply or ademand driven phenomenon, nor indicate anything about the factors influencing
this pattern.

The ambiguity of these simple cross tabulations and the possible influence of other
variables besides race indicate theneed for multivariate statistical analysisto properly identify
the factors causing these patterns and whether there is substantive evidence of unfair
discrimination with respect to the pricing of insurance or the availability of homeowners
insurance coverage. The next two sections present the methodol ogy and results of the primary
empirical contribution of this paper.

Data and Methodology for Multivariate Analysis
Data

The Zip code data examined in Tables 1-4 are utilized in our multivariate statistical
analysis. We merged these data with the Texas State Censusfile from the U.S. Bureau of the
Census. The Census data provide detailed demographic, economic and housing information
that is used to construct the variables essential to controlling for the effects of variousfactors
expected to influence insurance transactions. We focused on the three MSAs studied in
Section I1: Dallas-Ft. Worth, San Antonio, and Houston-Galveston-Brazoria. These MSAs
includethefollowing Texas counties: Collin, Denton, Ellis, Johns, Kaufman, Parker, Tarrant,
Dallas, Brazoria, Ft. Bend, Galveston, Harris, Montgomery, Liberty, Guadalupe, Waller,
Comal, Rockwall, and Bexar.

Zip codes have been devel oped for the needs of postal distribution and not for defining
homogeneous neighborhoods. However, they provide a convenient way for reporting

insurance data in smaller geographic units than a city or county and Zip codes provide the

13



most refined geographic breakdown availablefor insurance data. | nsurers often use clusters of
Zip codes to configure their rating territories. The Census Bureau also provides economic,

demographic and housing data by Zip code, which facilitates links with the insurance data.

Methodol ogy

Oneway to assess pricing efficiency in urban areasisto examine the primary causes of
or variables associated with claim costs. If claim costs are higher in areas with a higher
concentration of minorities, then it is reasonable to expect that these areas will be subject to
higher insurance prices. Thus, higher premiumsin some or most higher percentage minority
areas do not necessarily constitute evidence of unfair discrimination if claim costs are aso
higher in these areas. The key question is whether the difference in claim costs and other
economic/demographic factors account for all of the difference in premiums, or whether the
racial composition of an area has a residual effect that suggests the presence of unfair
discrimination.

To examine some of the drivers of claims cost at the Zip code level we estimate a

claims model of the following form:

Log(AVGCC), =a +b % Minority+g.Z; +ec, D
where (3 is the sensitivity of claims costs to %Minority in the Zip code, Z is a vector of
economic, demographic and housing explanatory variables with a corresponding vector of
coefficients g¢, and eg; isthe error term for the ith observation in the claims cost model Bin
this model, %Minority is the percentage of Blacks and Non-Black Hispanicsin aZip code. If

3. =0, we caninfer that the percentage of minorities does not influence average claims costs.

14



In contrast, if [} < 0, it implies that average claim costs are negatively associated with the
percentage of minoritiesin the Zip code. Finally, if 3, > 0, then it implies that the presence of
minorities is positively associated with claims costs.

For example, Klein (1996) found that claims costs are higher in high-minority areas
than in low-minority areas for homeowners insurance. Harrington and Neihaus (1998)
obtained similar findingsfor auto insurance. Thesefindings potentially explain why premiums
are higher in some high-minority areas.

The relationship of the percentage of minoritiesin aZip code to average claims costs
may not say anything directly about the presence or absence of unfair discrimination.
However, when the observation of this relationship is combined with an analysis of the
relationship of minority concentration to the ratio of losses to premiums, we can determine
whether there is statistical evidence of unfair discrimination in pricing and risk selection.

To examine the loss ratio, we utilize amodel similar to one used by Harrington and
Neihaus (1998). Suppose that the average claim cost (AVGCC;)) isthe average claim cost per
exposure (insured home) in a Zip code i. Further, let 7 be the equal proportionate loading
factor reflecting the average non-claim cost for a particular Zip code i. This loading factor
reflects various insurer expenses in servicing policies as well as any profit they retain. The
average premium per exposure can be written as:

AVGPREM; =ml ; AVGCC, 2
where | is the average mark-up factor relative to expected average costs. According to

Harrington and Neihaus, racial discrimination in risk selection (or a higher markup in areas

with higher minority populations) implies that p; will be higher in areas with larger minority

3 Following Butler (1994), we log the explanatory variable average claims costs (AV GCC;) to reduce the positive

15



populations. This would then produce higher premiums for a given value of AVGCC;. We
assumethat ahigher markup factor in minority areaswould be dueto anirrational biason the
part of insurers, rather than what economists would consider to be “classic” price
discrimination intended to inflate total profits. The latter phenomenon requires specia
conditions that do not appear to be present in urban insurance markets.'* We note again that,
even in the absence of unfair discrimination, average premiumsarelikely to be higher in areas
with higher minority populations if expected claims costs are higher in these areas.
To put our analysisin terms of alossratio, we rewrite Equation 2 so that

AVGPREM, 1

AVGCC, ml,’ (3)
Ideally, we would like to calculate the loss ratio using expected |osses and expected

Lossratio =

premiums. However, thisinformation is not avail able and we use actual |osses and premiums
asproxiesfor their expected values. Our data set encompassesfive years of experience by Zip
code. Evenwithfiveyearsof data, thereissome“noise” in our statistical analysisbecausethe
loss distribution of actual claims departs somewhat from the true loss distribution. Thisisa
greater problem in homeowners insurance because homeowners insurance claims are less
frequent than auto insurance claims. Homeownersinsurance claims al so are more subject to
random shocks, such as storms. We employ several devicesin the empirical specification of
our model to counteract the random volatility in homeowners claims.

By taking the log of Equation 3 we obtain:

Log(Lossratio) = - log(m) - log(! ;) (4)

skewness in the regression’s error term.

¥ These special conditions are a sustainable monopoly or oligopoly and alower elasticity of demand for insureds
who are subject to a higher markup. Neither of these conditions appear to be the case in minority insurance
markets.

16



Thus, if unfair discrimination in pricing and risk selection is present, we expect Zip

Log(Lossratio), = ot + Bz % Minority + g, X; +€ (5)

code areas with larger percentages of minorities to have a higher | and that realized loss
ratios will be lower in those areas than in areas with alower 1, *°

Our data does not provide information on the racial composition of the insured
population; it only providesinformation on theracial composition of thetotal populationina
Zip code. Thus, we cannot estimate a structural model of thelossratio. Thisstructural model
would be ableto control for the self-selection biasthat might ariseif buyersfacing the highest
priced coverage are less likely to buy insurance. Instead, we follow Harrington and Neihaus

and estimate the following reduced form model for the loss ratio:

where %Minority is the percentage of blacks and non-black Hispanicsin Zip codei, Xjisa
vector of economic, demographic and housing variables with a corresponding vector g, r of
coefficients that could affect 2, and g g is the error term of observation i in the loss ratio
equation. The estimate of (3 r represents the sensitivity of [-log(y) —1og(?)] to changesin
%Minority. If X; does not omit any variables affecting ?; that are also correlated with
%Muinority, then a non-negative estimate of (3 isinconsistent with racial discrimination in
insurance pricing. In contrast, a negative and significant 3 g could be consistent with racial

discrimination in pricing risk selection.™®

5 Unfair discrimination in pricing as well as risk selection (i.e., underwriting) would be expected to affect the
lossratio. Risk selection implicitly affects the pricesinsureds pay. If ahomeowner isunableto obtain insurance
from a low-price insurer because the homeowner does not meet the insurer’s underwriting standards, the
homeowner will be forced to buy insurance from a higher-price insurer with less stringent underwriting
standards.

'8 The omitted variable problem refers to the problem caused by failing to include a significant explanatory
variable in aregression model. The resulting estimates are biased, thus providing misleading information.
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Discussion of Explanatory Variables

The explanatory variables used in the empirical specification of our model require
some discussion. Below, we present our rationale for including these variables and our
expectations with respect to their relationship with the dependent variablesin our regression
anayss.

Several variables were selected to reflect the risk of loss. Higher risk is expected to
have a positive effect on claims costs and a negative effect on the supply of homeowners
multi-peril policies relative to dwelling fire policies. Higher risk also may have a positive
effect on loss ratios if insurers pricing systems do not fully reflect certain risk factors.
P_ATT1_4isthe percentage of attached residential housing units. Attached units are subject
to higher risk from fires and certain other perils striking adjacent structures. MED_YEARis
the median age of homesin a Zip. P_OLDH aso reflects the percentage of homes that are
more than 50 years old. Older homes are more subject to lossesiif their electrical wiring and
heating systems have not been updated. P_ HEAT isequal to the percentage of homeswith oil,
wood or kerosene heating systems, which are considered to be more risky than gas and
electric systems.”’

P_VACANT is the percentage of vacant homes. Vacant structures face higher risk
from arson and vandalism, and may experience higher lossesfrom other perils because of lack
of maintenance and monitoring by occupants. Correspondingly, insurerstend to limit coverage
for structures that are vacant for more than 30 days and also may limit coverage for nearby

occupied homes. LCRIM isthelog of the frequency of crime claims (theft and vandalism) per

Y Thisisarough proxy for “risky” heating systems, as Census data do not distinguish between the quality
and age of these systems.
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exposure and measures the effect of crimes on the cost and availability of coverage.
POP_DENS is the number of people per square kilometer and serves as a proxy for
“urbanness’ and a number of risk variables that are not distinguished in the Census data.
Industry studies indicate that urban areas tend to suffer from greater fire and crime rates
(NAII, 1994; and IRC, 1997).

Another variable is included to control for some of the volatility that occurs in
homeowner’sclaims. WIND_DUM isadummy variable equal to one (zero otherwise) for Zip
codesinthetop 25 percent of all Zipsintermsof the number of wind claims. Windstormsare
infrequent but when one occursit can damage alarge number of homes and skew losses and
loss ratios in a concentrated area. Insurers' rates are based on the expected frequency of
storms averaged over along period, e.g., 30 years.

Other variables are hypothesized to affect the supply and demand for insurance.
LMED_VAL isthelog of the median value of homesin aZip. P_50000 is the percentage of
houses under $50,000 in vaue. Insurers may limit the supply of insurance and/or charge
higher prices for low value homes because of their greater tendency to be in substandard
condition. Owners of low-value homes also may be inclined to purchase less coverage
because they havelessat risk. Similarly, LMED_INC (log of median household income) and
LINC2 (log of median income squared) are used to measure the effect of income on the
demand for insurance. Lower incomeis expected to have anegative effect on the demand for
coverage and may be associated with a greater tendency to purchase dwelling fire policies
rather than multi-peril policies. P_POOR, the percent of householdswith incomes bel ow 200
percent of the poverty level, servesasimilar purpose. P_MORTO isthe percentage of owner-

occupied homes with amortgage, which is expected to have a positive effect on the demand
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for coverage. Finally, we employ thelog of thetotal value of housing (LTOTVAL) inaZipto
act as a proxy for the wealth of the households in the Zip code.

Two other variables may i nfluence the demand for coverage and/or consumers’ ability
to shop for insurance. P_HS isthe percentage of adults with at least a high-school education
and P_I SO isthe percentage of householdsthat are “languageisolated” . “ Language i sol ated”
refersto householdswhere, according to the Census, Englishisnot the primary language. Less
education and language isol ation may lower the demand for insurance and negatively affect a
household' s ability to shop for insurance.

Additional explanatory variables are incorporated in our empirical models to reflect
other factors that may potentially affect market conditions. P_OWNOCC is the percent of
owner-occupied homesand P_SAMRES isthe percent of residentsin the same housein 1985
and 1990. These variabl es are associated with neighborhood stability and may reducerisk and
be perceived positively by insurers which could have a positive effect on the supply of
coverage. P_VEHICL1 is the percent of homes with one or more vehicles. Insureds who
purchase both home and auto insurance from the same insurer (a common practice) may
receive premium discounts that could result in higher loss ratios.

Finally, PERCMIN, the percent of black and non-black Hispanic residentsin a Zip
code is utilized as a measure of the racial and ethnic composition of neighborhoods.
According to the unfair discrimination hypothesis, greater minority concentration should be
associated with lower loss ratios and a greater percentage of dwelling fire policies, all other
things being equal. Alternatively, if racial and ethnic discrimination against minorities or
minority areas is not a significant factor, then the coefficient for PERCMIN should not be

statistically significant.
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Several other explanatory variables and interaction terms are included in our
regressi on equations to enhance the precision of our regression equations. Thesevariablesare

described in the next section where we present our empirical results.

Empirical Results
Descriptive Satistics

Table 5 shows the descriptive statistics for a number of important variables in the
sample. Our sample has 485 Zip code level observations. The percentage of minorities as
measured by the percentage of black and non-black Hispanics has a sample average of 31.8
percent and ranges between just less than one percent to aimost ninety-nine percent. The
homeowner’ s loss ratio has a mean of .6627 and ranges between 0.05 and 3.1363.

Table 6 splits Zip codes into two categories: 1) those with less than 20 percent
minorities; and 2) those with a percentage of minorities greater than or equal to 20 percent.
Table 6 shows the means and standard deviations for variablesin the high and low-minority
percentage areas and also shows the results of a two-tailed t-test for statistically significant
differencesin means.™® The Zip codeswith lower percentages (< 20 percent) of minorities (N
= 222) account for approximately 38 percent of the population inthe M SAsin our sample and
45 percent of the sample Zip codes. Further, the low-minority Zip codes account for just over
60 percent of the homeowner exposures (dollar value) and almost 40 percent of the dwelling

fire exposures (dollar value).

8 This table is comparable to Harrington and Niehaus (1998) Table 3. These t-tests distinguish between
differences in means that could be due solely to random variation in the data from differences that reflect a
systematic relationship between variables. A 95 percent confidence level is used as a minimum threshold for
statistical significance. This implies that there is less than a 5 percent chance that the measured difference
between means is due solely to random variation in the data. The choice of this threshold is consistent with
standard practice in univariate comparisons of means.
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Almost al of the variablesin Table 6 have means exhibiting a statistically significant
difference between those areas with ahigh percentage of minoritiesand those areaswith alow
percentage of minorities. One striking observation from the table is that many of these
statistically significant variables are rel ated to income such as house val ue, household income,
the percent of homes less than $50,000, and the percent of high school graduatesin a Zip
code. Interestingly, the homeowner’ slossratio issignificantly higher in areas with more than
20 percent minorities. Asdiscussed earlier, thelossratio is often thought of anindex reflecting
the amount of claims returned per premium dollar spent on insurance. Again, this suggests
that insuredsin areas with asignificant percentage of minoritiesare not being overcharged for
insurance and, indeed, appear to pay alower price in relation to the claims payments they
receive than insureds in low-minority areas. We test whether thisrelationship is sustained in

our multivariate statistical analysis below.

Analysis of Claim Costs

We estimate three models of claims costs shown in Panel A of Table 7. Model A has
dummy variables to measure the effects of the different counties in the sample. The use of
such dummy variablesis a standard procedure to account for county-specific factorsthat are
not reflected by the Zip code level variables in the model, such as regulatory or market
constraints on rate differences between counties or the quality of police and fire services.
Model B estimatesthe claims cost model without the effects due to counties. Model C shows
the coefficient for just the percentage of minoritiesin the Zip code.

Model CinTable 7, Panel A revealsastatistically significant relationship between the

percentage of minorities and the log of the average claims costs. This implies that a higher
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percentage of minoritiesis associated with higher loss costs. Asthisis not a causal mode, it
should not be inferred that minority concentration directly causes higher claim costs. Indeed,
there is no intuitively plausible explanation for such a causal relationship. Rather, as Klein
(1996) and Harrington and Niehaus (1998) suggest, this observed relationshipislikely dueto
omitted variablesthat directly affect or are associated with claim costs and coincidentally are
correlated with minority concentration.'® This indicates the need for using a more complex
model that incorporates as many of these omitted variables as possible.

Models A and B contain amoreinclusive set of explanatory variables. Model A and B
differ inthat Model B does not contain the county effects. The coefficients on the percentage
of black and non-black Hispanics in the Zip code in Models A and B are not statistically
different from zero. It should be noted that these models include interaction terms with the
percentage minority variable. In Models A and B, the percentage of minorities enters the
regression singly and as an interaction term with median income, crime claims, the percent of
houses | ess than $50,000 in value, and the percentage of people less than 200 percent of the
poverty level. Interaction terms are estimated to assess whether the combination of two
variables has an effect in addition to the individual effects of the two variables.

Panel B, which showstheinteraction effects between many of theimportant variables,
reveals that there is not a significant relationship between the percent minorities and claims
costs. Infact, Model A showsonly three significant variables: percent of residentsin the same
house as in 1985, the percent of owner occupied homes, and the log of the total value of
housing in the Zip code. The percentage of residents in the same house during the period

1985-1990 is our measure of neighborhood stability. However, we see that asthis percentage

 For example, if minorities tend to be concentrated in areas with more substandard housing and higher crime
rates, then it these factors that account for higher claim costs, not the presence of minorities per se.
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increases, thereis an increase in the log of the average claim costs. Thisis counter intuitive,
but when considered in light of the percent of owner occupied homes in the Zip code, it
makes more sense. What appearsto drive claims costs hereis the percent of owner occupied
housing. As owner occupancy increases, there is a decrease in claims costs. Further, as the
total wealth of the Zip code increases (as measured by the total housing value) we see the
average claims costs decrease.

Other important variables significantly and positively related to claims costs (reflected
in Panel A) are whether the Zip code is in the top 25 percent of al Zip codes ranked by
frequency of wind claims, the frequency of crime claims, population density, and the percent
of homes in the Zip code with one or more vehicles. What is aso interesting is that as the

median home value increases there is an associated decrease in claims costs.

Analysis of Loss Ratios

Table 8 shows the reduced form regression results based on Equation 5 (where the
loss ratio is the dependent variable) in the previous section. Table 8 also shows three
regression models. Model A shows the results with the county effects, model B does not
account for county effectsand model C showsjust the relationship between the log of theloss
ratio and the percent of minoritiesin the Zip code. Again, Panel A showsthefull regression
resultsand Panel B showsthe margina effects of interacted variables. Focusing first on model
Cinpanel A, we seethat the percentage of minoritiesisnot related to thelog of thelossratio.
Looking at model A which includes the county effects, we see that while the percent of

minorities by itself is positively and significantly related to the log of the loss ratio, the total
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effect of the percentage of minoritiesin a Zip code including the influence of any interaction
termsis not statistically related to the log of the loss ratio (see Panel B).

Of those variables without interaction effects, crime claims and wind claims are
positively related to thelog of thelossratio, as are the percent of adults with a high school or
greater education in aZip code and the percent of households with one or more vehicles. All
of these variables are associated with an increase in the log of the lossratio, al other things
being held constant. This implies that those Zip codes with higher crime rates or a higher
incidence of windstorm claims, return more of the average premium in terms of |oss payments
to insureds. Further, those consumers with a high school or greater education are arguably
more likely to shop for their insuranceand are likely to obtain a better price which would have
apositive effect on the loss ratio. Finally, if homes with one or more vehicles are often given
discounts if they purchase their auto and home coverage from the same carrier, this would

also result in a higher lossratio.

Analysis of the Percentage of Dwelling Fire Policies

To examine the question of availability, we estimated a regression model with the
percentage of dwelling fire policies as a dependent variable. The Texas data contain
information about dwelling fire premiums, exposures, policy counts, and claims costs. We
hypothesize that if a dwelling fire policy was a substitute for a homeowner’s policy and if
homeowner’ s policiesare not availableto minorities dueto unfair discriminatory risk selection
based on race, then there should be ahigher percentage of minorities purchasing dwelling fire

policies, al other things being equal.

2 Another possible contributor to this result is that newer suburban neighborhoods may have a larger
proportion of new residents.
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Because the percent of the market represented by dwelling fire policesis bounded by
zero and one, we estimated a tobit regression. We further estimate this regression using a
weighted approach to account for hetroskedasticity, weighting each Zip code by the number of
single and 1-4 unit attached houses (i.e., residential units) in each Zip. Table 9 shows the
results of this estimation with Panels A and B showing the full regression results and the
marginal effects of interacted variables, respectively. Once again, we estimate three models.

When %Minority is included as an explanatory variable without interaction terms
(showninmodel C), wefound that its coefficient was statistically significant and positive. This
could suggest that minorities are more likely to purchase dwelling fire insurance rather than
homeownersinsurance, either by choice or because that isthe only coverage they can obtain.
However, when we interact %Minority with the percent poor in the Zip code, we obtained
different results. These results can be found in Table 9, Panel B. Including the total effect of
variables' interaction terms, we see that the effect of the percentage of minorities on the
market share of dwelling fire is negative and small. Hence, this implies that a higher
percentage of minoritiesin aZip code has anegative effect on the percentage of dwelling fire
insurance sold in a Zip code.*

Table 9, Panel A suggests that a number of variables influence the market share for
dwelling fire policies. The interpretation of the regression results must be made with care.
Essentially, this regression result is a condition result. That is, we are examining only those
who have purchased insurance and we cannot account for those who did not. Thisisimportant

because we are not able to control for the decision to purchase insurance. A second issue

2 A possible explanation for this result is that insurers have made special efforts to increase the purchase of
homeowners insurance in high-minority areas in response to public pressure.
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concernsthefact that thisis areduced form equation that essentially combines both variables
that influence demand and variables that influence supply.

With these two caveats in mind, we see that the percentage of high school graduates,
thelog of crime claims, the percent poor, the percent of attached houses, the percent of vacant
houses, and the percent of the population in the armed forcesinthe Zip code are al positively
related to the percent of the market covered by dwelling fire policies. Theratio of the average
homeowners premium to the average dwelling fire premium is also positively related to the
dwelling fire market share. Thisimplies that as the price of homeownersinsurance increases
relativeto dwelling fireinsurance, the market share of dwelling fireincreases asdwelling fire
becomes a better bargain, al other things being equal. Variables negatively related to the
dwelling fire market share include the log of the median value of homesin the Zip code, the
log of the median income in the Zip code, and the percent of homes with one or more
vehicles. All of these variables are related to income or wealth and are consistent with the
hypothesis that those with higher incomes (or wealth) or more likely to purchase a
homeowners policy than a dwelling fire policy.

Turning to Table 9, Panel B, we can see the net influence of the interacted variables.
Examining model A, we see that the percent of minoritiesin the Zip codeis negative and not
significantly related to the dwelling fire market share. When the county effects are excluded
(Model C), we see that this negative relationship becomes significant, but it is still small.
Other variables are important. The age of the housing stock in the Zip, the percentage of
houses | ess than $50,000, and the percent of poor in the Zip are positively related to dwelling

fire market share. Anecdotal evidence suggests that old houses with lower values are less
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likely to qualify for homeowners policies due to their condition. Thisis consistent with the
results of the claim cost regressions.

Further, the percentage of poor in the Zip code affects the demand for homeowners
insurance. If homeowners insurance is relatively expensive, poor people are more likely to
purchaseless expensive dwelling fire policies. We seethat thelog of the medianincomeinthe
Zip and the log of the total value of the housing stock are both negatively related to the
percentage of dwelling fire policiesin the Zip code. Thisis consistent with the expectation that
homeownersin wealthier Zip codes are more likely to purchase homeowners insurance than
dwelling fireinsurance. Beyond the question of affordability, wealthier households would be
expected to have a greater demand for the liability coverage included in homeowners

insurance policies because they have greater assets to protect from lawsuits.

Concluding Observations

Summary of Empirical Results

This study examines urban insurance conditionsin Texas and the factors influencing
these conditions. Wefound that the average premium for home insurance and the average cost
of claims are somewhat higher in major metropolitan areas in Texas compared with non-
metropolitan areas, but these differences are not as severe as urban/non-urban differences
found in other states. Similarly, we did not find large differences in average premiums or
claims costs across Zip codes distinguished only by their concentration of minority residents.
We also found that the ratio of claim costs to premiums is roughly equivalent between low

and high-minority Zip codes, suggesting that the pricing for these areas is "actuarially fair".
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However, high insurance prices may still be a concern in some minority communities and
deserve further analysis.

We also looked at the percentage of insured homes with dwelling fire policies as a
crude measure of availability or the quality of coverage. Contrary to what we expected,
metropolitan areas had alower percentage of dwelling fire policies than non-metro areas. On
the other hand, simple cross tabulations indi cate that the percentage of dwelling fire policies
within metropolitan areas increases with the degree of concentration of minorities. Thisis
consistent with similar comparisons in other states.

While these simple geographic comparisons of insurance prices and coverages are
interesting in terms of providing a genera picture of urban insurance markets, they tell us
nothing about the factors driving urban insurance conditions and whether unfair discrimination
isasignificant problem. Hence, these comparisons only provide a starting point for a more
rigorous multivariate statistical analysisof urban insurance markets. Although no examination
of available data on insurance transactions can prove or disprove the presence of redlining,
our multivariate analysis provides some vauable insights on factors influencing urban
insurance conditions and tests for statistical evidence of unfair discrimination.

Wedid not find any evidence that the racial or ethnic composition of neighborhoods
plays any measurable role in determining how much homeowners pay for insurance, nor the
kind of insurance they purchase. Rather, factors associated with the risk of loss and the
demand for insurance appear to primarily drive the terms of insurance transactions. Among
these factors are the presence of low-value homes and geographic variables, such as crime-
related claims, which have a positive effect on claim costs. These findingstend to support the

soundness of industry risk classification practices and are consistent with the argument that
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economic considerations, not irrational bias, determine the supply of insurance to urban areas
where minorities are concentrated. Thus, we believe that measures directed towards reducing
risk and improving economic conditions constitute the best approach to lower prices and

expand the scope of coverage.

Policy Implications

Insurers, community organizations, state insurance departments and other entitiesare
involved in alarge number of initiativesto improve urban insurance conditions. Texasisone
of the states where an array of programs are being implemented to improve access to
insurance and lower its cost. These initiatives involve severa key strategies: 1) homeowner
education on loss prevention and insurance; 2) various risk reduction measures such as the
installation of smoke detectors and neighborhood crime watches; 3) financing for upgrading
homes and fixing safety hazards, 4) market assi stance plans matching consumers and insurers,
5) establishing distribution outlets in inner-city areas; and 6) insurer education programs,
among others. These types of programs are a better way to increase the supply of insurance
and lower its cost than regulatory measures that attempt to coerce insurers into writing more
policies and arbitrarily lowering their rates in high-risk areas. Doherty and Tennyson (1998)
offer some interesting ideas on how programs such as these can address some of the
information problems and risk factors that afflict urban insurance markets.

A promising set of initiatives involves enhancing insurers and producers
understanding of urban markets and facilitating consumers’ ability to shop for and purchase
insurance under the best possibleterms. The Illinois Department of Insurance has developed a

path-breaking program to educate insurance company underwriters and marketing personnel
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on economic opportunitiesin theinner city. Company educational programswill be bolstered
by efforts underway to make pooled industry dataon premiumsand losses at aZI P code level
availableto al insurers. Research on the causes of urban property losses, both thoserelated to
geography and those that are not, could further help insurers to improve the efficiency and
fairness of their pricing systems and underwriting criteria.

A second program in Illinois counsels homeowners on how to purchase property
insurance. A number of other states, including Texas, are beefing up their insurance consumer
education and information efforts, which could benefit urban residents. Other statesare using
the Illinois program as a model and/or expanding access to insurance market information
through special publications, consumer counseling programs, the media, and telephone and
computer on-line information systems. Various distribution points such as community
organizations and public libraries are being utilized to try to maximize the dissemination of
information to underserved groups.

Some states are implementing market assistance plans (MAPS), which are more
focused voluntary efforts to match consumers seeking coverage with insurers willing to
provide it. Indeed, Texas was one of the first states to establish a MAP for homeowners
insurance to help homeownersfind coverage. Greater and more effective use of thisprogram
should be explored. Urban MAPSs, typically coordinated by local community organizations
operating under national umbrella groups such as Neighborhood Housing Services (NHS),
help insurers overcome their lack of familiarity with risk conditions and insurance needsin
inner-city neighborhoods. The programs also efficiently counsel and screen consumers,
reducing insurers' uncertainty and risk, and enhancing consumers’ incentives and ability to

improve the insurability of their properties. Public pressure as well growing awareness of
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untapped economic opportunities have motivated a number of insurersto actively participate
inurban MAPs. If these programs succeed in significantly increasing entry into urban markets,
these markets could sustain long-term improvementsin lower prices and increased access to
insurance.

The success of competition-enhancing efforts will still leave some urban properties
that will be uninsurable by the regulated, private market. Texas utilizes an innovative
approach to this problem by allowing Lloyds insurers and reciprocal exchanges to provide
insuranceto high-risk propertieswith greater pricing freedom than that givento fully regul ated
insurers. Thisapproach offersadistinct advantagein that it avoidsthe suppression of residual
market rates in other states that has created cross subsidies, distorted insurance markets and
caused some residual market plans to mushroom.

The issue of public subsidies may ultimately prove to be unavoidable if inner-city
residents are to have the same opportunities to buy insurance as peoplein other communities.
Such subsidies could take the form of monetary paymentsto low-income homeownersliving
in high-cost areas or the insurers who insure them. Unfortunately, subsidies of this kind can
encourage over-purchase of insurance as well as diminish incentives to prevent losses. The
mechanism used tofund the subsidy (e.g., premium surcharges, taxes, etc.) will affect related
economic activities. Hence, subsidies, depending on how they are structured, could worsen
economic efficiency and/or equity. The political prospects for explicit subsidies to urban
insureds are also dim. Subsidiesin theform of greater economic aid to urban communitiesto
improve housing conditions and police and fire protection might prove to be more politically

feasible and economically efficient in terms of diminishing the root causes of higher property
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insurance costs. This is an area where federal expenditures could yield more long-term
benefits than in the regulation of insurance practices.

Local, state and federal government efforts to improve urban insurance markets
should be properly integrated in a comprehensive strategy to avoid unnecessary conflicts as
well as gaps. Further research should help to better delineate the causes of urban insurance
problems and their relative contributions to these problems. The measures implemented to
address these problems could be eval uated to determine what works and what does not. This
research, in turn, should provide further guidance to regulators and policymakers on how to

prioritize and coordinate remedial efforts.
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Table 1
Residential Property Insurance Experience
Texas Metropolitan and Non-Metropolitan Areas

1993-1997
Dwelling Fire

Ratio of
MSA Total

to Non-

Dallas-Ft. Worth Houston San Antonio MSAs Total* Non-Metro metro
Number of Policies 934,553 961,263 343,959 3,743,223 1,114,211 336%
Written Premiums 383,939,141 418,035,662 123,868,506 1,486,062,474 396,785,824 375%
Exposure ($1,000) 87,302,731 84,143,956 27,034,068 317,119,351 72,292,349 439%
Paid Losses 372,675,118 158,772,422 83,609,255 908,303,708 196,861,405 461%
Number of Claims 151,100 58,779 41,831 386,637 93,647 413%
Average Premium 411 435 360 397 356 111%
AP/$1,000 4.40 4.97 4.58 4.69 5.49 85%
Average Loss Cost 399 165 243 243 177 137%
ALC/$1,000 4.27 1.89 3.09 2.86 2.72 105%
Loss Ratio 0.97 0.38 0.67 0.61 0.50 123%
Frequency (per 100) 16.17 6.11 12.16 10.33 8.40 123%
Cost per Claim 2,466 2,701 1,999 2,349 2,102 112%
Homeowners Multi-Peril

Ratio of
MSA Total

to Non-

Dallas-Ft. Worth Houston San Antonio MSAs Total* Non-Metro metro

Number of Policies 4,320,853 3,542,038 1,143,970 13,182,636 2,604,696 506%
Written Premiums 3,648,218,413 3,338,110,126 760,190,292 10,740,155,812 1,941,204,097 553%
Exposure ($1,000) 530,254,854 392,249,059 114,649,812 1,439,952,518 219,778,572 655%
Paid Losses 3,141,308,353 1,376,723,707 556,723,986 6,824,750,584 1,075,424,009 635%
Number of Claims 1,088,188 511,367 241,080 2,549,323 439,850 580%
Average Premium 844 942 665 815 745 109%
AP/$1,000 6.88 8.51 6.63 7.46 8.83 84%
Average Loss Cost 727 389 487 518 413 125%
ALC/$1,000 5.92 3.51 4.86 4.74 4.89 97%
Loss Ratio 0.86 0.41 0.73 0.64 0.55 115%
Frequency (per 100) 25.18 14.44 21.07 19.34 16.89 115%
Cost per Claim 2,887 2,692 2,309 2,677 2,445 109%

Source: Texas Department of Insurance
*MSA Total Includes all zip codes in Texas classified as being inside an MSA.




Table 2
Homeowners and Dwelling Fire Policies
Texas Metropolitan and Non-Metropolitan Areas

1997
Dwelling Percent
Fire Homeowners Total Dwelling
Area Policies Policies Policies Fire
Dallas-Ft.Worth 934,553.00 4,320,853 5,255,406 17.8%
Houston 961,263.00 3,542,038 4,503,301 21.3%
San Antonio 343,959.00 1,143,970 1,487,929 23.1%
MSAs Total 3,743,223.00 13,182,636 16,925,859 22.1%
Non-Metro Areas 1,114,211.00 2,604,696 3,718,907 30.0%

Source: Texas Department of Insurance




Table 3

Residential Property Insurance Experience by Race
Dallas-Ft.Worth, Houston, San Antonio MSAs

1993-1997

Dwelling Fire

Minority Concentration
Premiums/Costs 0-10% | 10-50% | 50%+
Average Premium 418.31 407.19 360.15
Average Premium/$1,000 6.05 5.77 5.87
Average Loss Cost 227.29 220.49 172.24
Average Loss Cost/$1,000 3.25 3.11 2.75
Loss Ratio 62.1% 60.1% 50.6%
Homeowners
Minority Concentration
Premiums/Costs 0-10% | 10-50% | 50%+
Average Premium 831.89 800.67 744.30
Average Premium/$1,000 9.82 9.31 9.86
Average Loss Cost 466.61 472.06 442.58
Average Loss Cost/$1,000 541 5.47 5.68
Loss Ratio 61.8% 62.8% 61.2%

Note: Minority encompasses Black and Non-Black Hispanic
Source: Texas Department of Insurance




Table 4

Proportion of Dwelling Fire Policies by Ethnicity
Dallas-Ft.Worth, Houston, San Antonio MSAs

1993-1997
Dwelling Percent
Areal/ Fire Homeowners Total Dwelling
Pct. Minority Policies Policies Policies Fire
Dallas-Ft. Worth MSA
0-10% 249,837 1,750,107 1,999,944 12.5%
10-50% 516,607 2,289,839 2,806,446 18.4%
50%-+ 168,109 280,907 449,016 37.4%
Houston MSA
0-10% 146,862 787,265 934,127 15.7%
10-50% 531,540 2,259,630 2,791,170 19.0%
50%-+ 282,861 495,143 778,004 36.4%
San Antonio MSA
0-10% 13,528 78,077 91,605 14.8%
10-50% 159,973 743,800 903,773 17.7%
50%-+ 170,458 322,093 492,551 34.6%
All MSAs Combined
0-10% 1,316,076 5,166,321 6,482,397 20.3%
10-50% 2,414,474 8,629,538 11,044,012 21.9%
50%-+ 1,126,884 1,991,473 3,118,357 36.1%

Note: Minority encompasses Black and Non-Black Hispanic
Source: Texas Department of Insurance




Table 5
Descriptive Statistics of Sample

Description Mean Std. Dev. Min Max
Percent Black and Non Black Hispanic in Zip 31.7978 26.6808 0.9940 98.9455
Median Value of House in Zip 76,715.7500  48,520.5500 21,200.0000 479,200.0000
Median Year Houses built in zip 1,971.6900 10.3260 1,939.0000 1,988.0000
Median Income in Zip 32,831.5600 12,610.7100 5,812.0000 91,547.0000
Percent Single or Attached Houses (1 - 4) 14.0854 14.9450 0.0000 100.0000
Wind Claims in top 25 percent of zip code 0.4979 0.5005 0.0000 1.0000
Criminal Claims in Zip (Theft+Vandalism)/Exposures 78.2198 73.7615 0.0000 412.2000
Percent of Housing Units Vacant 11.8789 6.7565 0.0000 75.3010
Population per sq. Kilometer 736.8338 752.2526 1.3695 4,571.1400
Unemployment Rate 6.7046 4.1840 0.0000 34.0580
Percent High School (Or Greater) Education 90.4044 5.9182 70.0201 100.0000
Percent of Poor in Zip (up to 200% of Poverty Level) 31.5633 17.6170 0.0000 90.5660
Percent of Houses Older than 50 Years 12.3596 15.7172 0.0000 100.0000
Percent of Houses Under $50,0000 13.6630 12.4735 0.0000 56.1735
Percent of Market in Condos 2.3902 4.3017 0.0000 35.8521
Percent Owner Occupied 55.5416 18.5485 1.1008 90.1108
Percent of Market in Dwelling Fire Policies 0.2279 0.1293 0.0337 0.6595
Percent Employed in Armed Forces 0.6565 3.9868 0.0000 56.8262
Homeowners Exposures ($000) in Zip 366,827 379,800 492 2,355,094
Dwelling Fire Exposures ($000) in Zip 71,752 61,102 135 304,382
Number of Homeowners Policies in Zip 3,169.97 2,739.40 6.80 13,309.20
Number of Dwelling Fire Policies in Zip 812.86 757.11 1.75 6,782.60
Dwelling Fire Loss Ratio 0.6532 0.4936 0.0400 4.4233
Homeowners Loss Ratio 0.6627 0.4435 0.0533 3.1367
Percent of Residents in Zip in Same House as in 1985 43.3123 11.9383 4,9575 75.3676
Percent of Owner Occup'd Houses w/Mortgage 66.4932 21.1789 0.0000 100.0000
Total Housing Units in Zip 7,546.44 5,699.08 17.00 30,322.00
Total Population 18,287.35 13,319.45 41.00 58,216.00
Average Home Owners Premium 8.3667 1.8592 4.5360 15.5268
Average Dwelling Fire Premium 4,9657 1.1757 2.5711 10.2703
Percent Language Isolated 2.8479 1.9044 0.0000 13.7615
Percent of Spanish Speakers 14.5308 15.1360 1.1114 79.2019
Percent of Homes with "Risky" Heating 0.8816 1.8309 0.0000 17.5824
Percent of Homes with One or More Vehicles 53.7421 18.6348 1.1008 90.1108

Sample total observations = 485



Table 6
Separation of Sample into Two Subsamples based on % Minority

% Minorities Lt 20%

% Minorites GE 20%

Description Mean | Std.Dev Mean | Std.Dev | T-Stat | p-value
Percent Black and Non Black Hispanic in Zip 10.414 4.871 49.767 24,136 -23.830 0.0000
Median Value of House in Zip 92,611 48,693 63,359 44,237 6.920 0.0000
Median Year Houses built in zip 1,977 6.758 1,967.440 10.887 11.037 0.0000
Median Income in Zip 40,600 12,696 26,304 8,009 15.045 0.0000
Percent Single or Attached Houses (1 - 4) 12.755 15.587 15.203 14.318 -1.799 0.0726
Wind Claims in top 25 percent of zip code 0.516 0.501 0.483 0.501 0.721 0.4713
Criminal Claims in Zip (Theft+Vandalism)/Exposures 79.167 75.408 77.424 72.484 0.259 0.7959
Percent of Housing Units Vacant 10.316 7777 13.192 5.438 -4.769 0.0000
Population per sq. Kilometer 464.519 539.872 965.661 826.657 -7.732 0.0000
Unemployment Rate 4.405 1.691 8.637 4.654 -12.822 0.0000
Percent High School (Or Greater) Education 90.835 6.075 90.043 5.770 1.468 0.1428
Percent of Poor in Zip (up to 200% of Poverty Level) 20.566 11.034 40.804 16.799 -15.342 0.0000
Percent of Houses Older than 50 Years 6.795 9.002 17.036 18.419 -7.542 0.0000
Percent of Houses Under $50,0000 8.168 7.751 18.280 13.766  -9.703 0.0000
Percent of Market in Condos 1.919 3.692 2.786 4725 -2.219 0.0269
Percent Owner Occupied 64.614 14.613 47.918 18.088 11.026 0.0000
Percent of Market in Dwelling Fire Policies 0.153 0.084 0.291 0.127 -13.791 0.0000
Percent Employed in Armed Forces 0.221 0.447 1.023 5370 -2.214 0.0273
Homeowners Exposures ($000) in Zip 483,511 462,944 268,777 254,612 6.451 0.0000
Dwelling Fire Exposures ($000) in Zip 62,486 59,446 79,538 61,499 -3.085 0.0022
Number of Homeowners Policies in Zip 3,664.840 3,120.790 2,754.130 2,296.960 3.690 0.0002
Number of Dwelling Fire Policies in Zip 585.511 564.853 1,003.910 841.765 -6.293 0.0000
Dwelling Fire Loss Ratio 0.677 0.510 0.633 0.480 0.970 0.3326
Homeowners Loss Ratio 0.609 0.371 0.708 0.492 -2.455 0.0144
Percent of Residents in Zip in Same House as in 1985 42.979 11.504 43.592 12.306 -0.562 0.5742
Percent of Owner Occup'd Houses w/Mortgage 73.030 17.852 61.000 22.203 6.484 0.0000
Total Housing Units in Zip 6,175.97 5,107.980 8,698.060 5,920.470 -4.967 0.0000
Total Population 15,114.10 12,385.930 20,953.840 13,513.080 -4.919 0.0000
Average Home Owners Premium 7.856 1.844 8.796 1.764 -5.718 0.0000
Average Dwelling Fire Premium 4.758 1.261 5.140 1.070 -3.598 0.0004
Percent Language Isolated 2.033 1.307 3.532 2.055 -9.371 0.0000
Percent of Spanish Speakers 5.573 2.868 22.058 17.055 -14.200 0.0000
Percent of Homes with "Risky" Heating 1.208 2.120 0.608 1.497 3.637 0.0003
Percent of Homes with One or More Vehicles 63.531 14.525 45.517 17.728 12.079 0.0000
Subsample Size 222 263
Percent of Population in Study in Subsample 37.84 62.16
Percent of HO Exposures in Subsample 60.29 39.71
Percent of Dwelling Fire Exposures in Subsample 39.87 60.13




Table7: Panel A
Weighted Least Squares Estimates: Dependent Variable is Log(AVG Claim Costs)

Label

Intercept

Percent Black and Non Black Hispanic in Zip

Log of Median Value of House in Zip

Percent Single or Attached Houses (1 - 4)

Median Year Houses built in zip

Wind Claims in top 25 percent of zip code

Log of Crim. Claims in Zip (Theft+Vandalism)/Exposures
Percent of Housing Units Vacant

Population per sq. Kilometer

Log of Median Income in Zip

Log of Median Income Squared

Percent of Residents in Zip in Same House as in 1985
Percent of Owner Occup'd Houses w/Mortgage
Percent of Houses Under $50,0000

Percent of Houses Older than 50 Years

Percent of Homes with One or More Vehicles

Percent of Homes with "Risky" Heating

Percent Owner Occupied

Percent of Poor in Zip (up to 200% of Poverty Level)
Percent of Old Houses * Percent of Houses It $50K
Percent High School (Or Greater) Education

Percent Language Isolated

Percentage of Home Owners * Percentage of Same Res
Log of (Total Housing Value in Zip)

Log of (Total Housing Value in Zip) Squared

Percent Minority * Percent Poor

COLLIN COUNTY

Model
A B C
County Effects |No County Effects| % Minority only
4.4352 4.2879 1.4524 ***
(20.3090) (22.9161) (0.0396)
0.0054 0.0010 0.0038 ***
(0.0035) (0.0035) (0.0038)
-0.2882 *** -0.2067 *
(0.1030) (0.1118)
0.0039 0.0116
(0.0102) (0.0113)
0.0060 -0.0070
(0.0067) (0.0066)
0.2935 *** 0.6054 ***
(0.0536) (0.0483)
0.1599 *** 0.0724
(0.0594) (0.0625)
0.0006 -0.0012
(0.0041) (0.0048)
0.0001 ** 0.0002 ***
(0.0000) (0.0000)
-2.1450 3.3479
(3.2319) (3.6495)
0.0875 -0.1864
(0.1609) (0.1789)
0.0000 -0.0166
(0.0072) (0.0077)
-0.0044 -0.0021
(0.0042) (0.0042)
0.0019 -0.0086 **
(0.0037) (0.0038)
0.0016 -0.0044
(0.0033) (0.0034)
0.0739 *** 0.0705 **
(0.0255) (0.0280)
0.0532 0.0188
(0.0512) (0.0356)
-0.0879 *** -0.0841 ***
(0.0255) (0.0280)
0.0077 0.0066
(0.0067) (0.0080)
0.0002 * 0.0003 **
(0.0001) (0.0001)
0.0147 * 0.0001
(0.0076) (0.0086)
-0.0196 -0.1109 ***
(0.0193) (0.0172)
0.0003 ** 0.0004
(0.0001) (0.0001)
0.0053 ** 0.0052
(0.0021) (0.0023)
-0.0043 ** -0.0042 **
(0.0017) (0.0019)
-0.0002 ** 0.0000 **
(0.0001) (0.0001)
0.8551 ***

(0.1342)




Table7: Panel A

Weighted Least Squares Estimates: Dependent Variable is Log(AVG Claim Costs)

Model
A B C
Label County Effects [No County Effects| % Minority only
DENTON COUNTY 0.2958 **
(0.1252)
ELLIS COUNTY 0.9199 ***
(0.2008)
JOHNSON COUNTY 0.3777 *
(0.2041)
KAUFMAN COUNTY 0.5951 #***
(0.1796)
PARKER COUNTY 0.8823 #***
(0.3047)
TARRANT COUNTY 1.0647 ***
(0.1101)
BRAZORIA COUNTY 0.3132 **
(0.1315)
FT BEND COUNTY 0.2593 *
(0.1448)
HARRIS COUNTY 0.3925 #***
(0.0929)
MONTGOMERY COUNTY 0.3155 **
(0.1355)
BEXAR COUNTY 0.4458 ***
(0.1061)
LIBERTY COUNTY 0.2303
(0.2080)
GUADALUPE COUNTY 0.4464 **
(0.2060)
WALLER COUNTY 0.2859
(0.1850)
COMAL COUNTY 0.1203
(0.2913)
ROCKWALL COUNTY 1.0520 ***
(0.1711)
DALLAS COUNTY 0.8261 ***
(0.1066)
R Squared 0.6202 0.4673 0.0354
Adjusted R Squared 0.5821 0.4367

Note: Weight employed is total number of housing unites in zip code. Standard Errors in parenthesis.

*** significant at 0.01 level
** significant at 0.05 level
* significant at 0.10 level




Table 7: Panel B
Estimated Marginal Effects Controlling for Interaction Terms
Dependent Variable is the Log of the Avg Claim Costs

Model
A B
Marginal Effects with respect to County Effects No County Effects
Percent Black and Non Black Hispanic in Zip 0.0005 0.0003
(0.0024) (0.0024)
Percent of Houses Older than 50 Years 0.0038 -0.0008
(0.0031) (0.0032)
Log of Median Income in Zip -1.2421 1.4253
(1.5821) (1.8139)
Percent of Houses Under $50,0000 0.0039 -0.0053
(0.0037) (0.0038)
Percent of Poor in Zip (up to 200% of Poverty Level) 0.0023 0.0059
(0.0055) (0.0066)
Percent of Residents in Zip in Same House as in 1985 0.0156 *** 0.0056
(0.0038) (0.0044)
Percent Owner Occupied -0.0758 *** -0.0667 **
(0.0251) (0.0277)
Log of (Total Housing Value in Zip) -0.0721 ** -0.0691 **
(0.0289) (0.0313)

*** gignificant at 0.01 level
** significant at 0.05 level
* significant at 0.10 level




Table 8: Panel A

Weighted Least Squares Estimates: Dependant Variable is Log(Lossratio)

Model
A B

Label County Effects [No County Effects
Intercept 3.0418 -9.3998
(19.1974) (24.8101)
Percent Black and Non Black Hispanic in Zip 0.0069 ** 0.0009
(0.0033) (0.0035)

Log of Median Value of House in Zip -0.0598 0.1886 *

(0.0999) (0.1113)
Percent Single or Attached Houses (1 - 4) 0.0012 0.0080
(0.0099) (0.0119)
Median Year Houses built in zip 0.0077 -0.0039
(0.0066) (0.0069)
Log of Crim. Claims in Zip (Theft+Vandalism)/Exposures 0.1561 ** 0.0786
(0.0604) (0.0618)

Wind Claims in top 25 percent of zip code 0.2990 *** 0.7118 ***
(0.0526) (0.0498)
Percent of Housing Units Vacant -0.0001 -0.0051
(0.0042) (0.0054)
Log of Median Income in Zip -3.5838 3.9419
(3.0425) (3.9579)
Log of Median Income Squared 0.1588 -0.2323
(0.1519) (0.1937)

Population per sq. Kilometer 0.0000 0.0001 **
(0.0000) (0.0000)

Percent of Residents in Zip in Same House as in 1985 -0.0028 -0.0189 **
(0.0071) (0.0078)
Percent of Owner Occup'd Houses w/Mortgage -0.0042 -0.0013
(0.0040) (0.0044)

Percent of Houses Under $50,0000 0.0019 -0.0129 **
(0.0037) (0.0039)
Percent Employed in Armed Forces 0.0129 0.0155
(0.0140) (0.0165)
Percent High School (Or Greater) Education 0.0189 ** -0.0033
(0.0077) (0.0090)

Percent of Homes with One or More Vehicles 0.0634 ** 0.0626 **
(0.0253) (0.0294)
Percent of Homes with "Risky" Heating 0.0309 0.0114
(0.0478) (0.0344)
Percent of Poor in Zip (up to 200% of Poverty Level) 0.0085 0.0042
(0.0064) (0.0080)

Percent of Old Houses * Percent of Houses It $50K 0.0001 0.0003 ***
(0.0001) (0.0001)

Percent Language Isolated -0.0028 -0.1054 ***
(0.0189) (0.0179)

Percentage of Home Owners * Percentage of Same Residence 0.0003 *** 0.0004 ***
(0.0001) (0.0001)

Log of (Total Housing Value in Zip) 0.0044 ** 0.0047 **
(0.0020) (0.0023)

Log of (Total Housing Value in Zip) Squared -0.0038 ** -0.0040 **
(0.0017) (0.0019)



Table 8: Panel A

Weighted Least Squares Estimates: Dependant Variable is Log(Lossratio)

Label

Model

A

B

County Effects

No County Effects

COLLIN COUNTY 1.2515 ***
(0.1336)
DENTON COUNTY 0.6967 ***
(0.1243)
ELLIS COUNTY 1.2412 ***
(0.1982)
JOHNSON COUNTY 0.6667 ***
(0.1801)
KAUFMAN COUNTY 0.8566 ***
(0.1784)
PARKER COUNTY 1.0966 ***
(0.2743)
TARRANT COUNTY 1.3753 ***
(0.1131)
BRAZORIA COUNTY 0.4066 ***
(0.1220)
FT BEND COUNTY 0.4756 ***
(0.1522)
HARRIS COUNTY 0.4972 ***
(0.0943)
MONTGOMERY COUNTY 0.7015 ***
(0.1409)
BEXAR COUNTY 0.8690 ***
(0.1060)
LIBERTY COUNTY 0.3784 *
(0.2132)
GUADALUPE COUNTY 1.0007 ***
(0.1902)
WALLER COUNTY 0.5978 ***
(0.1559)
COMAL COUNTY 0.5395 *
(0.2907)
ROCKWALL COUNTY 1.3630 ***
(0.1752)
DALLAS COUNTY 1.0971 ***
(0.1090)
R Squared 0.6707 0.4804
Adjusted R Squared 0.6377 0.4509

Note: Weight employed is total number of housing unites in zip code. Standard Errors in parenthesis.



Table 8: Panel B
Estimated Marginal Effects Controlling for Interaction Terms
Dependent Variable is the Log of the Loss Ratio

Model
A B
Marginal Effects with respect to County Effects |No County Effects
Percent Black and Non Black Hispanic in Zip 0.0008 0.0010
(0.0022) (0.0023)
Percent of Houses Older than 50 Years 0.0049 0.0002
(0.0030) (0.0033)
Log of Median Income in Zip -1.9455 1.5451
(1.4853) (1.9697)
Percent of Houses Under $50,0000 0.0036 -0.0090 **
(0.0036) (0.0040)
Percent of Poor in Zip (up to 200% of Poverty Level) 0.0018 0.0044
(0.0053) (0.0067)
Percent of Residents in Zip in Same House as in 1985 0.0135 *** 0.0028
(0.0037) (0.0046)
Percent Owner Occupied -0.0652 *** -0.0555 *
(0.0248) (0.0290)
Log of (Total Housing Value in Zip) -0.0636 ** -0.0670 **
(0.0281) (0.0314)

Note: Weight employed is total number of housing unites in zip code;Standard Errors in parenthesis.
*** gignificant at 0.01 level

** significant at 0.05 level

* significant at 0.10 level




Table 9: Panel A

Tobit Results: Dependant Variable is Market Share of Dwelling Fire Policies in Zip

Weighted by Number of Housing Units in Zip Code

Model

A

B

C

County Effects &

County Effects &

No County Effects &

No County Effects & No

Label No Interactions Interactions Interactions Interactions
Intercept 0.5522 ** 12.7766 ** 13.5859 *** 0.5581 **
(0.2808) (3.4502) (3.5498) (0.2599)
Percent Black and Non Black Hispanic in Zip -0.0005 * -0.0233 ** -0.0373 *** -0.0005 **
(0.0002) (0.0116) (0.0117) (0.0002)
Percent High School (Or Greater) Education 0.0038 *** 0.0019 ** 0.0015 * 0.0029 ***
(0.0008) (0.0008) (0.0008) (0.0008)
Wind Claims in top 25 percent of zip code 0.0008 0.0004 0.0153 *** 0.0161 ***
(0.0068) (0.0064) (0.0057) (0.0060)
Log of Crim. Claims in Zip (Theft+Vandalism)/Exposures -0.0061 * 0.0139 ** 0.0077 -0.0103 ***
(0.0034) (0.0064) (0.0065) (0.0033)
Percent of Poor in Zip (up to 200% of Poverty Level) 0.0029 *** 0.0025 * 0.0018 0.0034 ***
(0.0006) (0.0014) (0.0015) (0.0006)
Log of Median Value of House in Zip -0.1212 *** -0.1049 ** -0.0981 *** -0.1116 ***
(0.0102) (0.0111) (0.0107) (0.0099)
Log of Median Income in Zip 0.0550 * -2.2250 ** -2.3234 *** 0.0522 *
(0.0293) (0.6320) (0.6504) (0.0275)
Log of Median Income Squared 0.1069 **! 0.1087 ***
(0.0292) (0.0300)
Percent of Houses Older than 50 Years 0.0021 *** 0.0027 ** 0.0027 *** 0.0022 ***
(0.0002) (0.0002) (0.0002) (0.0002)
Percent Single or Attached Houses (1 - 4) 0.0095 *** 0.0106 ** 0.0107 *** 0.0095 ***
(0.0014) (0.0013) (0.0014) (0.0015)
Percent of Housing Units Vacant 0.0022 *** 0.0018 **! 0.0019 *** 0.0022 ***
(0.0005) (0.0005) (0.0005) (0.0005)
Ratio of AVG HO Prems to AVG DW Prems 0.0122 0.0161 * 0.0119 0.0125
(0.0103) (0.0094) (0.0086) (0.0091)
Percent of Houses Under $50,0000 0.0018 *** 0.0028 **’ 0.0020 *** 0.0013 ***
(0.0004) (0.0004) (0.0004) (0.0004)
Unemployment Rate 0.0021 -0.0020 -0.0016 0.0015
(0.0017) (0.0018) (0.0019) (0.0018)
Percent of Homes with "Risky" Heating -0.0064 * -0.0046 -0.0077 ** -0.0089 ***
(0.0034) (0.0033) (0.0031) (0.0031)
Percent Owner Occupied 0.0028 0.0068 ** 0.0069 ** 0.0040
(0.0026) (0.0027) (0.0027) (0.0027)
Percent of Homes with One or More Vehicles -0.0034 -0.0081 ** -0.0081 *** -0.0047 *
(0.0027) (0.0028) (0.0028) (0.0027)
Percent Employed in Armed Forces 0.0025 * 0.0026 * 0.0008 0.0010
(0.0015) (0.0014) (0.0013) (0.0014)
Percent of Old Houses * Percent of Houses It $50K -0.0001 ** 0.0000 ***
(0.0000) (0.0000)
Percent Language Isolated 0.0043 ** 0.0019 -0.0037 ** -0.0013
(0.0020) (0.0020) (0.0018) (0.0017)
Percent Minority *Log of Median Income 0.0021 ** 0.0034 ***
(0.0011) (0.0011)
Percent Minority * Percent Poor 0.0000 * 0.0001 ***
(0.0000) (0.0000)
Percent Poor * Log of Criminal Claims -0.0001 -0.0001
(0.0002) (0.0002)
Percent Minority* Log of Crim Claims -0.0001 -0.0001
(0.0002) (0.0002)
Log of (Total Housing Value in Zip) -0.0002 0.0003 * 0.0003 * -0.0002
(0.0001) (0.0002) (0.0002) (0.0001)
Log of (Total Housing Value in Zip) Squared -0.0004 ** -0.0004 ***
(0.0001) (0.0001)
COLLIN COUNTY -0.0192 -0.0371 **




Table 9: Panel A
Tobit Results: Dependant Variable is Market Share of Dwelling Fire Policies in Zip

Weighted by Number of Housing Units in Zip Code

Model

A

B

C

County Effects &

County Effects &

No County Effects &

No County Effects & No

Label No Interactions Interactions Interactions Interactions
(0.0188) (0.0175)
DENTON COUNTY -0.0110 -0.0181
(0.01712) (0.0159)
ELLIS COUNTY -0.0126 -0.0120
(0.0245) (0.0227)
JOHNSON COUNTY 0.0087 0.0170
(0.0263) (0.0244)
KAUFMAN COUNTY -0.0005 -0.0112
(0.0264) (0.0245)
PARKER COUNTY 0.0234 0.0267
(0.0255) (0.0237)
TARRANT COUNTY -0.0156 -0.0162
(0.0140) (0.0130)
BRAZORIA COUNTY -0.0262 -0.0197
(0.0211) (0.0197)
FT BEND COUNTY -0.0343 * -0.0434 **
(0.0200) (0.0186)
HARRIS COUNTY -0.0434 *** -0.0524 ***
(0.0134) (0.0124)
MONTGOMERY COUNTY -0.0420 ** -0.0523 ***
(0.0186) (0.0172)
BEXAR COUNTY -0.0411 *** -0.0507 ***
(0.0150) (0.0143)
LIBERTY COUNTY -0.0490 -0.0530
(0.0348) (0.0323)
GUADALUPE COUNTY -0.0371 -0.0400 *
(0.0246) (0.0228)
WALLER COUNTY -0.0488 -0.0475
(0.0313) (0.0290)
COMAL COUNTY -0.0722 * -0.0496
(0.0408) (0.0379)
ROCKWALL COUNTY -0.0314 -0.0312
(0.0280) (0.0258)
DALLAS COUNTY -0.0082 -0.0170
(0.0141) (0.0132)
log | 851.1720 889.6400 861.5200 830.5855
Pseudo R2 IIr restricted = 32.7299 0.6147 0.6313 0.6193 0.6051




Table 9: Panel B

Estimated Marginal Effects Controlling for Interaction Terms
Dependant Variable is the Market Share for Dwelling Fire Policies

Marginal Effects with respect to:

Model

A

B

C

D

County Effects &
No Interactions

County Effects &
Interactions

No County Effects
& Interactions

No County Effects
& No Interactions

Percent Black and Non Black Hispanic in Zip -0.0004 -0.0003 -0.0005 ** -0.0006 **
(0.0002) (0.0002) (0.0002) (0.0002)
Percent of Houses Older than 50 Years 0.0021 *** 0.0021 *** 0.0022 *** 0.0022 ***
(0.0002) (0.0002) (0.0002) (0.0002)
Log of Median Income in Zip -0.7171 *** -1.0479 *** -1.0830 *** -0.5071 ***
(0.1403) (0.3001) (0.3094) (0.1452)
Percent of Houses Under $50,0000 0.0023 *** 0.0022 *** 0.0015 *** 0.0016 ***
(0.0004) (0.0004) (0.0004) (0.0004)
Percent of Poor in Zip (up to 200% of Poverty Level) 0.0033 *** 0.0031 *** 0.0033 *** 0.0038 ***
(0.0006) (0.0006) (0.0006) (0.0006)
Log of (Total Housing Value in Zip) -0.0072 *** -0.0067 *** -0.0065 *** -0.0074 ***
(0.0016) (0.0016) (0.0016) (0.0016)

Note: Weight employed is total number of housing unites in zip code. Standard Errors in parenthesis.

*** significant at 0.01 level
** significant at 0.05 level
* significant at 0.10 level




