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Abstract

Background—~Researchers measuring relationships between neighborhoods and health have
begun using property appraisal data as a source of information about neighborhoods. Economists
have developed a rich tool kit to understand how neighborhood characteristics are quantified in
appraisal values. This tool kit principally relies on hedonic (implicit) price models and has much
to offer regarding the interpretation and operationalization of property appraisal data-derived
neighborhood measures, which goes beyond the use of appraisal data as a measure of
neighborhood socioeconomic status.

Methods—We develop a theoretically informed hedonic-based neighborhood measure using
residuals of a hedonic price regression applied to appraisal data in a single metropolitan area. We
describe its characteristics, reliability in different types of neighborhoods, and correlation with
other neighborhood measures (i.e., raw neighborhood appraisal values, census block group
poverty, and observed property characteristics). We examine the association between all
neighborhood measures and body mass index.

Results—The hedonic-based neighborhood measure was correlated in the expected direction
with block group poverty rate and observed property characteristics. The neighborhood measure
and average raw neighborhood appraisal value, but not census block group poverty, were
associated with individual body mass index.
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Conclusion—We draw theoretically consistent methodology from the economics literature on
hedonic price models to demonstrate how to leverage the implicit valuation of neighborhoods
contained in publicly available appraisal data. Consistent measurement and application of the
hedonic-based neighborhood measures in epidemiology will improve understanding of the
relationships between neighborhoods and health. Researchers should proceed with a careful use of
appraisal values utilizing theoretically informed methods such as this one.

Property appraisal data represent a promising data source for understanding how
neighborhood environments impact health, but there is limited clarity about which
neighborhood attributes are measured by appraisal data and which are relevant to health. As
a data source, they are versatile because they can be aggregated to an unlimited number and
size of geographies and are publicly available at little or no cost annually for most
metropolitan areas in many developed countries. However, there is limited clarity about
which health-relevant constructs are being measured by appraisal data. Recent studies have
reported inverse associations between property values and cardiometabolic risk factors,!
self-rated health,2 and obesity.3# However, the construct measured by appraisal data is
underdeveloped and inconsistent with economists’ in-depth understanding of housing
markets. Generally, appraisal data have been assumed to be an indicator of neighborhood
socioeconomic status (SES), however, economists’ understanding of housing markets,
through which appraisal values arise, presents a more in-depth sense of the information
contained within appraisal values.

Although appraisal values have been found to be correlated with self-reported perceptions
characterizing obesogenic environments and attenuate the relationship between perceptions
of the neighborhood environment and body mass index (BMI),* the lack of clarity regarding
what appraisal values measure makes it difficult to fully understand the relationship between
appraisal values and health outcomes. Most authors have attributed the relationship to the
influence of neighborhoods on health; however, there are many potential confounders in this
causal pathway such as wealth and the ability to obtain a home loan (to purchase in an
expensive neighborhood), among others. In other literature, appraisal values have been
robustly correlated with neighborhood SES," school quality,8 distance to a city center,’
house size, proximity to parks,’” neighborhood foreclosure activity,® and a variety of other
features.

Hedonic price models which decompose a house’s price into individual prices for the bundle
of attributes that constitute the house (e.g., bedrooms, bathrooms, yard space, and location)
are used by economists to understand the relationship between neighborhoods and housing
markets. These price models provide a foundation for understanding what we can infer about
neighborhood characteristics based on observed appraisal data, including for example, is the
neighborhood of high or low quality and is the inference obtained from a hedonic regression
in one location comparable with those obtained in other areas. Hedonic price models offer
tools that will allow health researchers to move beyond a simplified understanding of the
information contained within appraisal values and use both self-reported and observed
neighborhood characteristics alongside appraisal values to improve the understanding of the
relationship between neighborhoods and health. The purpose of this article is to develop and
apply a methodology for using appraisal values as a measure of neighborhood condition that
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is theoretically consistent with modern hedonic price models. In doing so, we elucidate the
advantages and limitations of using appraisal data to examine the relationship between
neighborhoods and health.

How Are Appraisal Data Created?

Different appraisal techniques are used for single-family residences and apartments.® Single-
family residence appraisals are based on the sale price of similar nearby homes.
Neighborhoods with little or no housing market activity may have appraisal values that do
not reflect current conditions. In addition, in some jurisdictions, laws limit annual increases
in appraisal values, thus appraisal values may lag neighborhood changes.1? Apartment
appraisals represent the present value of the property’s predicted income cash flow based on
rents and vacancy rates, for which annual data are readily available.® Importantly, because of
the different methods for estimating appraisal values, combining single-family residence and
apartment appraisal data to create a single measure of neighborhood condition is
inappropriate and could produce biased results.

What Do Appraisal Data Measure?

Hedonic price models decompose a house’s price into separate prices for each individual
housing attribute.11-17 Economists refer to individual attribute prices as “hedonic,”
“implicit,” or “marginal” prices. The hedonic price of a square foot of living area represents
the implicitamount of money that an average consumer in the local housing market is
willing to pay for an additional (e.g., marginal) square foot of living area. In other words, it
is the average amount by which you would expect your home value to increase if you added
an additional square foot of living space.

Hedonic price models are a “gold standard” means of assessing market prices of nonmarket
goods, which are not explicitly bought and sold individually.11-14.16-24 Nonmarket goods
include clean air, nice views, and quality neighborhoods. They are bought indirectly through
housing because geography is an attribute of the housing bundle.

Considering the conceptual model of neighborhoods and health presented by Diez Roux and
Mair,25 hedonic models may be used to estimate the hedonic price of attributes in
neighborhood physical and social environments. However, property values reflect the
average value that the /oca/ market associates with different housing attributes. Thus,
neighborhood characteristics most reflected in home prices have been shown to vary across
metropolitan areas. In Columbus, Ohio, physical disorder (graffiti, trash, unkempt lawns,
abandoned buildings, poor public areas, and busy streets) was capitalized into home
prices.26 In Baltimore, MD, neighborhood racial composition and SES were more strongly
related to house prices than were neighborhood crime or educational quality of local school
districts.2” Using a nationally representative sample, other authors identified race as a key
variable reflected in house price only in specific subsamples (owner-occupied houses outside
of the western US and rental-occupied housing).28 Readers wishing to use appraisal data to
measure neighborhoods would benefit from a review of the hedonic price literature for the
specific metropolitan area of interest. This literature can be found by searching key urban
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economics journals (i.e., Journal of Urban Economics, Regional Science and Urban
Economics, Real Estate Economics) or through Google Scholar searches using search terms
“hedonic models housing markets CITY” where “city” should be replaced with the location
of interest.

Extracting a Measure of Neighborhood Condition from Appraisal Data

To generate an unbiased measure of neighborhood condition, we separate the hedonic price
of neighborhood condition from the hedonic price of other housing attributes by estimating a
hedonic price model that includes all observable variables except neighborhood condition.
Our proposed hedonic-based neighborhood measure (HBNM) takes on the values of the
residuals from the estimated hedonic model. Residuals, the combined hedonic price of any
attributes not explicitly included in the hedonic model, are calculated as the difference
between the actual appraisal value and the hedonic model’s predicted appraisal value.29:30
The HBNM's grounding in hedonic price theory distinguishes it from previous appraisal-
based neighborhood measures. See eAppendix A (http:/links.lww.com/EDE/B29) for a
detailed discussion and comparison to alternative appraisal-based measures in the literature.

One of the advantages of the HBNM is its flexibility. Since this measure is derived from the
residuals of a hedonic regression, it provides a more (less) specific measure of neighborhood
condition if more (fewer) neighborhood-level characteristics are included in the first stage
regression. In addition, the precision with which covariates in the first stage regression are
measured will impact the precision with which the HBNM is able to measure neighborhood
condition. For example, if environmental quality is included as a covariate in the hedonic
regression, then it measures neighborhood condition /independent ofenvironmental quality;
but if the included measure of environmental quality is imprecisely measured, then the
HBNM will also have less precision. Furthermore, if the measurement error in
environmental quality is correlated with neighborhood condition, then HBNM will be
biased.

It is rarely the case that data will be available to control for everything in the hedonic model.
Any factors unrelated to neighborhood condition that remain in the residuals are “nuisance”
variables. A complete statistical exposition of how the HBNM is affected by “nuisance”
variables is provided in eAppendix B (http://links.lww.com/EDE/B29). To assess the validity
of the measure, “nuisance” variables and their expected correlation with neighborhood
condition should be assessed. If “nuisance” variables are uncorrelated with neighborhood
condition, then they will operate as a random disturbance (i.e., decreasing HBNM's
precision but not producing bias). However, if “nuisance” variables are correlated with
neighborhood condition such that they are more/less likely to increase home prices in
neighborhoods where condition is better, HBAM will be biased. The bias will be upward if
the correlation is positive and downward otherwise. Because “nuisance” variables will vary
both temporally and across housing markets, identification and thoughtful discussion of
nuisance variables and their potential for bias should be a standard component of the
methodological description of any work using the HBNM.
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Obtaining data to construct a well-specified first stage regression model is essential. Many
covariates can be obtained from the tax assessor’s office and are often provided with the
appraisal data (e.g., house characteristics and taxing jurisdictions including school districts,
hospital districts, and cities). Other covariates can be obtained from merging with
increasingly available geo-referenced datasets (e.g., distance to city center).

The HBNM may be constructed in different ways depending on the intended purpose.
Herein, we consider a common definition for neighborhood condition that we use it to
measure: “overall quality of the observed neighborhood environment.” Using this definition,
Table 1 provides a list of some likely “nuisance” variables: variables that the researcher
would like to include in the first stage regression model but is not able to observe.

The first group of nuisance variables includes local housing and labor market features.
Perceived future price trajectories are problematic when anticipated changes in
neighborhoods result in elevated neighborhood prices that are not related to current
neighborhood conditions. Labor market shocks include the opening or closure of a large
factory or office complex, whereas housing market shocks include foreclosures, siting of
new neighborhood amenities/disamenities, or zoning changes. Both are problematic if they
impact home prices independent of their impact on the neighborhood itself. When
considering longitudinal analysis, shocks affecting the entire geographic area are a particular
concern because they could affect temporal comparisons. However cross-sectional variation
in neighborhood measures will remain consistent if the shocks affect the entire market
equally. Researchers may consider creating categorical values of #HBNM based on time-
consistent variation and then use these categorical measures to analyze temporal changes.
Housing and labor market shocks are likely uncorrelated with the local neighborhood
condition.

If researchers wish to use HBNM to measure a specific neighborhood characteristic, then
other neighborhood features should be considered “nuisance” variables. These nuisance
variables are likely to be positively correlated with neighborhood condition. For example,
neighborhood reputation is likely worse in neighborhoods with poorer condition; and
pollution is less likely in better neighborhoods.

Finally, there are other geographic and jurisdictional “nuisance” variables that may lead to
biased measures of neighborhood condition, but which could be controlled for in the hedonic
model using geographic information system (GIS)-derived measures, such as regional fixed
effects. These include school quality,3! ease of access to employment or retail centers,” and
other jurisdictional features such as different property tax rates,32 and city or health care
services.33

Researchers should think critically about potential “nuisance” variables omitted from the
hedonic model and seek alternative data sources (e.g., days on market trends, news reports,
etc.) and methods (G1S-derived measures) to assess their impact.
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HBNM as a Measure of Neighborhood at Different Levels

The HBNM is calculated for every housing parcel; therefore, HBNM takes on a unique
value at every parcel. We refer to this as the “parcel-level” value of HBNM. However,
because it is calculated using all model data, the parcel-level value of HBNM reflects the
condition of the housing parcel associated with it, the condition of other parcels in the
neighborhood, and other relevant environmental factors, including public facilities, parks/
greenspace, and institutions.

Parcel-level values of HBNM may be aggregated to create a “neighborhood-level” HBNM.
The neighborhood-level measure reflects the average observed condition of the
neighborhood, whereas the parcel-level measure allows for differentiation among parcels
within a single neighborhood. For example, within residential neighborhoods, it is not
uncommon to see a well-maintained home adjacent to a poorly maintained home. Parcel-
level HBNM for the well-maintained home should be higher than for the poorly maintained
home because all other “neighborhood” elements captured by the parcel-level HBNM for the
two homes should be equal; but each individual home’s property upkeep will cause the
parcel-level HBN to differ across the two adjacent homes.

METHODS

Housing Data

Appraisal data (appraisal value, home characteristics, and parcel location) for Dallas County,
TX (2009), are publicly available and were obtained from the Dallas Central Appraisal
District. 2005 and 2010 sales data (sale price and location) for Dallas County were obtained
from the University of Texas at Dallas Real Estate Research Database. Appraisal and sales
data are recorded for housing parcels, which consists of the house and surrounding yard and
is the geographic unit used for assessing property taxes.

Neighborhood Data

Median block group household income and poverty rates were obtained from the American
Community Survey 2006 to 2010 5-year estimates.

Neighborhood observational data for each housing parcel were recorded by trained field
observers for the Fair Park Neighborhood Study from September 4, 2010 to January 28,
2011.%4 Field observers documented peeling paint, broken windows, boards/bars on
windows/doors, lawn upkeep, fence quality, trash, and land use for every single-family
residence (n=6,449) in the neighborhood and the associated variables were coded as either 1
(condition present) or 0 (not present). The Fair Park neighborhood in Dallas, TX, consisting
of 32 census block groups within seven census tracts, is very low income (median household
income $19,939) and predominantly African American (70%) and Hispanic (26%).35
Further details regarding Fair Park study data collection are presented elsewhere.34

Institutional review board approval was not required for American Community Survey and
Fair Park neighborhood data.
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Individual Data

Individual health outcome data (BMI) come from the Dallas Heart Study (DHS) described in
detail in Appendix D (http:/links.lww.com/EDE/B29) and elsewhere.3¢ The DHS protocol
was approved by the institutional review boards at the University of Texas Southwestern
Medical Center and the National Heart, Lung, and Blood Institute.

Statistical Analysis

Using housing appraisal and sales transactions data (2005 and 2010) from Dallas County,
TX, we examined the availability of appraisal data and market real-estate transactions for
single-family residence and multi-family properties at different geographic buffer sizes and
in different median block group income strata.

Next, we calculated HBNM. To calculate HBNM, we estimated a hedonic model defined for
all single-family residences in Dallas County, TX. Natural log of appraisal value was the
dependent variable and the following housing characteristics were included as model
covariates: indicator variables for school district and city jurisdiction in which the property
is located, house age and age squared, condition of the house structure as assessed by the
appraisal district using an eight-point scale ranging from unsound to excellent, square feet of
living area, number of stories, type of foundation (e.g., slab, pier and beam, post, or block),
type of fence (e.g., stone, wood, iron, brick, chain, and none), presence of central air
condition-of a swimming pool. Parcel-level HBNM was calculated as the difference between
the actual appraisal value and the value predicted from the regression model. Parcel-level
HBNM values within the same block group were averaged to create the block-group
neighborhood-level HBNM, and parcel-level HBNM values within a half-mile radius of
DHS participants’ homes were averaged to create the “half-mile buffer” neighborhood-level
HBNM. HBNM as defined here measures the neighborhood condition that would be
experienced by a potential homebuyer. It includes observable features that would be noticed
during the housing search. For example, neighborhood upkeep, aesthetics, and any
perceptions about the neighborhood (e.g., this is a “good” neighborhood to raise a family in,
or this is a “hip, up and coming” neighborhood). In contrast, raw appraisal values would also
measure these factors; however, they would also be confounded by the covariates included in
the first stage regression.

To assess the ability of HBNM to distinguish between parcels in the same neighborhood but
of different external condition, we estimated y? statistics to test the correspondence between
observed undesirable parcel features and whether or not the parcel-level HBNM was above
or below the neighborhood mean HBNM. \We expect that higher parcel-level HBNM values
should be associated with fewer undesirable parcel features.

Next, we assessed the performance of block group neighborhood-level HBNM by
comparing with census block group poverty. We calculated Pearson correlation coefficients
for block-group neighborhood-level HBNM and block group poverty rates.

Finally, we estimated multivariate mixed models with census block group random effects
using individual data from the DHS. The continuous dependent variable was BMI and in
subsequent models the primary independent variable was the average single-family
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residence appraisal value within a half-mile buffer, the “half-mile buffer” neighborhood level
HBNM, and census block group poverty.

RESULTS

Spatial Distribution of Housing Units and Housing Market Activity

We analyzed the level of housing market activity and the presence of apartments in different
neighborhood sizes to understand data reliability across different geographies, in different
neighborhoods, and its sensitivity to temporal trends. In some cases, the real estate market
may not have enough activity or have an uneven distribution of housing units to support a
reliable HBNM. Full results are in eAppendix C (http:/links.lww.com/EDE/B29). Although
there were 55% fewer sales in 2005 compared with 2010, many parcels did not have a sale
within the ¥ mile buffer for either 2005 or 2010. If ¥ mile buffer size is used in analysis,
annual property appraisal data are not necessarily an annual measure of neighborhood
condition. Furthermore, results will be biased if the HBNM is applied to multiple
neighborhoods where the level of housing market activity varies substantially across
neighborhoods. Apartments are scarce in Dallas County: 50% (low income) to 72% (high
income) parcels did not have an apartment within % mile.

Parcel-level HBNM and Observed Housing Characteristics in the Fair Park Neighborhood

Table 2 presents /1/2 values for correspondence between parcel-level values of HBNM that
are above/below the mean and the presence of undesirable housing characteristics. Existence
of peeling paint, broken windows, boards on windows, bars on windows or doors, lawn
maintenance, and fence condition all have statistically significant ;(2 statistics. Each of these
undesirable housing characteristics are more predominant on houses with below average
HBNM.

Neighborhood-level HBNM Correspondence with Block Group Poverty

Higher values of HBNM represent better neighborhoods, whereas lower values of block
group poverty are associated with better neighborhoods. Block group values of the two
measures are correlated (—-0.2510, 95% confidence interval, —0.253, —0.249) as expected.
This indicates that when poverty is higher, then HBNM is also likely to indicate a poorer
neighborhood condition.

Association with BMI in the Dallas Heart Study

Both average HBNM and average single-family residence appraisal values within a half-mile
radius of DHS participant’s home address, but not block group poverty, were associated with
BMI (eTable D.2; http://links.lww.com/EDE/B29). The estimated effect size of a half-
standard deviation change in neighborhood measure was greater for HBNM than for raw
appraisal data. Full results tables are provided in eAppendix D (http://links.lww.com/EDE/
B29).
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DISCUSSION

This study presented the hedonic-based neighborhood measure as a method for using
appraisal data to measure neighborhood conditions that allows for careful consideration of
what is being measured by appraisal data. Table 3 provides an overview of key
considerations for researchers considering the measure. This measure will likely vary across
housing markets. Researchers may standardize the measure within a single housing market,
so that data from multiple markets may be integrated. However, the source of variation in the
standardized hedonic-based neighborhood measure may differ across markets (i.e., palm
trees may be highly valued in Florida and snow-plowed routes may be highly valued in
Michigan). Furthermore, measurement error in HBNM associated with low housing market
activity, limited availability of variables for the first stage regression, or validity of appraisal
data should be considered.

The hedonic-based neighborhood measure exhibits convergent validity at both the parcel and
neighborhood level. When comparing parcel-level HBNM to observed parcel characteristics,
HBNM was associated with six of the seven parcel attributes examined. The exception was
trash in the yard or curb. Trash may not be captured by the hedonic-based measure because,
when purchasing a home, potential buyers may not consider trash because it is easily
removed. We also found that neighborhood-level HBAN/M was correlated with, but distinct
from, census block group poverty level. Hedonic-based neighborhood measure is distinct
from poverty measures in that it directly measures the physical neighborhood condition as
evaluated by prospective home buyers, whereas poverty, a characteristic of the neighborhood
residents, is merely correlated with neighborhood physical condition.

Neighborhood-level HBNM was associated with individual BMI. The estimated relationship
had a slightly higher effect size than the similarly estimated relationship between average
neighborhood appraisal values and BMI, whereas the relationship between neighborhood
poverty levels and BMI was not significant. These results suggest that the constructs
measured by appraisal values go beyond those contained in SES measures, such as
neighborhood poverty levels. This illustrates the need to gain a deeper understanding of the
constructs measured by appraisal data so that results may be more readily interpreted.

There are limitations to our study. First, we examined a single housing market. The density
and structure of housing differs substantially across metropolitan areas. Also, we examined
the relationship between parcel-level HBNM and observational neighborhood data only
within one low income, predominantly minority neighborhood. The hedonic-based
neighborhood measure may measure other aspects of neighborhood in different areas, and it
may be better at identifying variation in neighborhood characteristics when used over a
larger geographic area with more neighborhood heterogeneity. Finally, the application of
methods discussed here to rural housing markets is outside the scope of this article.

Generalizability of our results in terms of validation of the hedonic-based neighborhood
measure is limited for the reasons cited above. However, the method for creating the
measure and the considerations that should be taken when interpreting appraisal-based
measures are highly generalizable because they are grounded in rich economics literature
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that spans diverse housing markets. In particular, the measure takes into account the

statistical methods used to calculate appraisal values,® the foundations for understanding

implicit prices, 14 and recent advances toward capitalizing geographic attributes into home
icps 13

prices.

In the public health literature, existing methods fail to acknowledge the richness of the
information contained within appraisal values and the complexity of urban housing markets
that give rise to appraisal values. As a result, none of the published statements in the public
health literature regarding the nature of neighborhood information contained in appraisal
data seems fully accurate. Average neighborhood appraisal values are not a “neighborhood
wealth metric”2 because (1) housing is a large, but not the only, component of household
wealth37; (2) some neighborhood residents may rent—appraisal values would be related to
income rather than wealth for these residents; and (3) many home owners have small equity
stakes, so in fact an inverse relationship between net-wealth and appraisal values may
exist.38-40 Average neighborhood appraisal values are also not “an objective spatially
informed SES measure.”! Hedonic models indicate that neighborhood characteristics
reflected in appraisal prices are those valued by local housing market participants; they are
local residents’ mean subjective valuation of neighborhood conditions. Features of
neighborhoods valued in some neighborhoods may not be valued elsewhere. Relatedly,
housing appraisal values do not provide “a novel measure of SES at the individual level.”3
Appraisal data are not necessarily reflective of the individual property owner/occupier’s
SES, although they have been shown to be correlated with neighborhood SES.® In short,
appraisal values can be beneficial to our understanding of the relationships between
neighborhoods and health, but what they measure should be carefully considered in future
research. The hedonic-based neighborhood measure provides a method for health
researchers to more accurately leverage and utilize appraisal data as a new measure of
neighborhood condition with a more robust understanding of what is being measured.
Further study evaluating the relationship between hedonic price methods to measure
neighborhoods and health outcomes will provide additional clarity regarding what is being
measured in appraisal values that is most relevant to health.
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TABLE 1

Nuisance Variables and Their Relationship with Overall Quality of the Observed Neighborhood Environment

Characteristic Not Observed by Resear cher Relationship with Neighborhood Condition  Type of Bias
Market features
Perceived future neighborhood price trajectory Uncorrelated Random effect
Labor market shock * Uncorrelated Random effect
Housing market shock Uncorrelated Random effect

Neighborhood features

Neighborhood reputation Positively correlated Upward bias
Pollution Negatively correlated Downward bias
View Positively correlated Upward bias

Geographic/jurisdictional features

School quality Positively correlated Upward bias
Ease of access to jobs/retail Varies; depends on city geography Varies
Other jurisdictional amenities (e.g., health care services, city services, Varies; location specific Varies

etc)

*
Any unexpected event impacting labor markets is considered a labor market shock. Examples of labor market shocks include the closure of major
employment centers, or a sharp increase in unemployment during economic recessions.

fAny unexpected event impacting housing markets is considered a housing market shock. Examples of housing market shocks include a rapid
increase in housing demand generated by economic growth, and a similar decrease in housing prices related to an economic recession.
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Difference in House Conditions for SFRs with High Versus Low HBNM?

TABLE 2

Low HBNM&  High HBNM2
House Characteristic n (%) n (%) X
House has peeling paint 2,487 (54) 2,089 (46)
No peeling paint 663 (36) 1,175 (64) 175.270
House has broken windows 136 (58) 99 (42)
No broken windows 3,013 (49) 3,165 (51) 7.505
House has boards on windows 461 (62) 279 (38)
No boards on windows 2,687 (48) 2,985 (53) 58.339
House has bars on windows or doors 1,983 (49) 2,129 (52)
No bars on windows or doors 1,167 (51) 1,135 (49) 3.604
Lawn is poorly maintained 549 (54) 468 (46)
Lawn is maintained 2,601 (48) 2,796 (52) 11.474
Fence is in disrepair 312 (56) 250 (44)
Fence condition is 0.k. 2,838 (49) 3,013 (52) 10.086
Trash along curb or yard 114 (49) 113 (51)
No trash along curb or yard 3,036 (49) 3,151 (51) 0.1158

aHigh (low) values of HBNM are expected to be associated with higher (lower) quality neighborhoods.

SFR indicates single-family residence; HBNM hedonic-based neighborhood measure.
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TABLE 3
The Hedonic-Based Neighborhood Measure (HBNM) at a Glance

HBNM measures... HBNM does not measure...
Average local neighborhood condition observed by potential homebuyers  Any covariates included in the first stage regression model
Considerations for use of the HBNM

The HBNM reflects the mean subjective value of neighborhood attributes that can be observed by prospective homebuyers and is sensitive to
the mean valuation of local housing market participants

HBNM will measure neighborhood features differently in different housing markets

Measurement error associated with the HBNM will be greater in neighborhoods with fewer market sales or when variables included in the
first stage regression are measured with error

Researchers may aggregate data to the buffer size that is theoretically most relevant to the research question. However, lack of housing market
activity or scarcity of sfr (or apartment) properties may limit the resolution of the appraisal data used to measure neighborhoods as buffer size
decreases

HBNM should be constructed using appraisal data for only one type of property (i.e., single family residence or apartment)

HBNM should only be used in jurisdictions where policies are in place to govern the integrity of appraisal data. In many cases, property
appraisal data is the basis for assessing taxes, thus robust systems exist to ensure data integrity
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