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Figure 2. Sinkhole density, Tampa Bay, Florida (1990).
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key explanatory variable in the OLS model. Sinkhole den-
sity across the Tampa Bay region is shown in figure 2.
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Number of bedrooms: Because median square tootage data
were not available, aggregate counts of homes organized by
number of bedrooms were included to serve as proxies for
home size.

Nonwhite population: Neighborhoods with significant non-
white populations can have lower property values than white-
dominated neighborhoods; however, such a relationship 1s by
no means inevitable (Palmore, 1966; Boston, et al, 1972). This
variable 1s included as a means of separating out any race-
based home value disparities that may occur. The variable is
formatted as a percentage.

Median household income: Neighborhoods in which residents
are wealthier tend to have higher property values. It is possi-
ble to make a causal argument in either direction (are the high
property values the result of the wealth of the neighborhood’s
residents, or are wealthier residents attracted by the higher
property values); however, the exact nature of the relationship
between income and home prices is not relevant here.

Vacancy rates: This variable s formatted as a percent of each
block group’s housing stock that was vacant in 1990. This
variable 1s included as a means to identify block groups with
large numbers of abandoned or empty houses. Intuitively, we
would expect block groups with higher vacancy rates to have
less demand for residential property, which should have a
negative impact on housing value.

Median structural age: As homes age, their values generally
decline relative to newer homes. However, because new con-
struction can lead directly to the formation of new sinkholes
(White, 1988; Patton and DeHan, 1998; Soriano and Simon,
2002), it is difficult to predict beforehand how this variable
will interact with the rest of the data.

Sinks _present: This 1s a binary indicator variable used as the
dependent variable in the Probit regression. It is not included
in the OLS regression. Its value is | for block groups where a
sinkhole had been reported prior to 1991, and 1s 0 for block
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groups with no reported sinkholes.

o Total housing units: This 1s included as an explanatory vari-
able in the Probit regression. It is included as a means of con-
trolling for the greater likelihood of sinkhole reporting in
block groups with higher populations, as well as the possibil-
ity of new sinkhole generation brought on by higher levels of
new construction in growing areas.

This analysis makes use of a level of aggregation that some
readers might find troubling. Specifically, both sinkhole occurrence
and median home values are measured at the Census block group
level; some might ask why the actual sale prices of individual homes
were not plotted and mapped in relation to the nearest reported sink-
hole. While this almost certainly would have been the preferred
method of proceeding, data limitations forced this approach. For one
thing, home sale data in Hillsborough County is no longer available
for years prior to the fate 1990s; for another, the FGS sinkhole data-
base has always depended on voluntary reporting of sinkholes, and
therefore suffers from a certain lack of comprehensiveness (the 1990s
in particular were lean years for the database, as funding for database
maintenance dried up for much of that decade). These two factors led
to the development of the methodology used here, one that is not as
precise.as the i1deal method but can still tell us something about the
relationship between sinkhole density and home values.

Results

Regionwide, both the OLS (table 1) and the Probit regressions
(table 2) generated statistically significant results; however, in no case
were any of the variables of interest significant. While median home
value in a given block group shows a statistical relationship to every
other explanatory variable in the model, there does not seem to be a
connection between median home values and sinkhole densities. This
suggests that the discounting predicted by economic theory did not
occur here. (Some of the other explanatory variables—in particular,
the vacancy rate—did not generate the kinds of results we might have
expected before running the regressions. And while these results
merit examination, they go beyond the scope of this paper, and thus
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Table 1. Regionwide OLS estimates.
Dependent variable: median home value.

Variable Coefficient t-statistic
const 344594 5.9670
Sinkhole density -1004.23 -0.9534
Median household income 2.69503 28.8575%
Vacancy rate 521.565 5.0075*
Nonwhite population (pct. of total) -114.312 -2.9157*
Homes with onc or two bedrooms (pct. of total) -275.316 -4.5196*
Homes with three or four bedrooms (pet. of total) -535.285 -8.8066*
Homes with five or more bedrooms (pcet. of total) 2139.38 5.9000*
Median age of housing units -234.38 -3.4488*

n=1483
Adjusted R* = 0.566116

*significant at p=0.05

Table 2. Probit estimates using binary dependent variable
sink_present.

Variable Coefficient t-statistic
const -0.186665 -1.2109
Total housing units 0.000214976 3.9162%*
Median home value -1.66425¢-06 -1.5712
Median age of homes -0.0418238 -8.8272%

n=1491

Akaike information criterion (A1C) = 1176.9
Schwarz Bavesian criterion (BIC) = 1198.13
McFadden’s pseudo-R” = 0.113904

*significant at p=0.05
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Table 3. County-by-county OLS estimates.
Dependent variable: median home value.
Hernando Hillsborough
Variable Coett. t-statistic Coeft. t-statistic

Constant 3173582 11587 553602 5.9406
Sinkhole density -3099.19 -1.1186 741.351 0.4497
Median household income 2.29319 5.4001% 24366 18.1359*%
Vacaney rate 345,571 1.4545 186.415 0.8R51
Nomvhite population (pet. of totaly 36.8033 0.180] -175.021 -2.8067*
Homes with one or two bedrooms (pet. ol 1otat) S213.233 -0.R374 -373.12 -3.2903*
Homes with three or four bedrooms (pet. of total) -7.96901 -0.029% -720.6K%8 -7.58710*
Homes with five or more bedrooms (pet. of total) 1217.25 0.7610 1817.31 3.1781*
Median age of housing units -1036.7 -3 2087F 2258778 -0.2473

n=79 n = 696

Adj. R 0.500 Adj. R 0.523

Pasco Pinellas
Variable Coelll (-statistic Coeft. t-statistic

Constant 403841 2.01%9 424116 0.5373
Sinkhole density -977 498 -0.8833 -2155.6 -0.6799
Mediai houschold income 1.1523 3.2194% 3.7057 20.9963*
Vacaney rate S17.546 2.5159* 820.553 5.7169*
Nonwhite population (pet. of total) -281.261 2.00141* 8.95300 0.1567
Homes with one or two hedrooms (pet. of total) -69.4777 -0.4504 -218.202 -2.6124*
Homes with three or four bedrooms (pet. of total) 213011 1.1446 -636.588 -6.349]*
flomes with live or more bedrooms (pet ot totaly 423.644 0.3693 192519 3.00R7*
Median age of housing units -1033.5 -4.7487* -363.374 S3.3427%

n= 148 n= 568

Adj. R™: 0.705 Ad. R 0.704

*significant at p=0.03

will not be discussed here.)

A Probit regression, using the binary variable sinks present as
its dependent variable, was run in order to generate a second set of
results to compare with the OLS results. The Probit regression offered
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no evidence contradicting the results of the OLS regression. Here, the
median structure age and total housing units variables are both statis-
tically significant and show the expected signs: positive for total
housing units, negative for median structural age. These results lend
some support for the hypotheses that sinkhole reporting is tied to
population (sinkholes are more likely to be reported in areas where
there are more people to find them). Median home value—our vari-
able of interest in this regression—is not statistically significant at
p=0.05, thus confirming the results of the OLS regression.

County-by-county regressions (table 3) were included here to
account for the localized nature of housing markets; it seemed possi-
ble that any statistically significant relationship between sinkhole
density and home values could potentially be obscured by examining
the results only at the wider regional level. However, the results of the
county-by-county regressions mirrored those of the regionwide analy-
sis. The only explanatory variable that was significant for cach coun-
tywide regression was median household income, which displayed a
positive correlation with the dependent variable in each case. Con-
versely, the only dependent variable to show no statistical signiti-
cance in any of the countywide regressions was sinkhole density.

Based on these results, it seems likely that there is no signifi-
cant relationship between home values and sinkhole location or den-
sity at anything greater than an extremely localized scale.

Possible explanations, and potential directions for future research

The most obvious possible explanation for the results de-
scribed here is that homeowners and homebuyers may not generally
consider sinkholes to be a significant threat to their property. This
possibility presents an obvious and straightforward avenue for addi-
tional research, which could be addressed via surveys and focus
groups of homeowners and potential homebuyers in sinkhole-prone
areas.

It 1s also possible that homebuyers may not generally be aware
of the Jocations ot sinkholes. The most accurate information on sink-
hole locations is often proprietary information held by insurance com-
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panies, who have historically been reluctant to share it. The existence
of publicly-available informatton—Iike the FGS sinkhole database,
for example—may not be widely known among the general public.

Of course, regardless of its relatively low public profile, the
FGS sinkhole database is still not a complete list of sinkholes within
the state. The database relies on information provided by individuals
who find a sinkhole and report it. In order for this to happen, a person
with information on the location of a sinkhole must know where to
report it, or to report it at all. Additionally, database maintenance of-
ten depends on the provision of adequate funding by the state govern-
ment, which is volatile from year to year. The inherent shortcomings
of this database may have resulted in an inaccurate picture of sinkhole
location and density across the region.

Finally, some sinkholes may be used as “water features™ in
new residential developments, as a means of adding value to nearby
properties. Most homebuyers are unlikely to distinguish between a
man-made lake or pond, or a previously-existing sinkhole that has
been intentionally converted to that purpose. Because of that, and be-
cause these water features are often seen as desirable amenities
among homebuyers, it is at least concetvable that any negative im-
pacts of sinkhole proximity on home prices in other areas
(particularly, in areas without newer, high-end developments making
use of water teatures) have been obscured.

This paper has demonstrated a lack of statistical evidence
pointing to any relationship between home values and the presence of
sinkholes in the Tampa Bay area. These results could be due to home-
buyer preferences, accessibility of relevant information, or a lack of
available data for analysis. Any future research into the question of
how sinkholes influence real estate markets should attempt to shed
some light onto the underlying cause of the results presented here.
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