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We examine the influence of property tax delinquency on the sale price of nearby homes from 2002
to 2013 using more than 46,000 residential property sales in a representative Midwestern central
city - Milwaukee, WI. After controlling for a number of property and neighborhood characteristics
including nearby foreclosures, we find property tax delinquency has a significant influence on
nearby home sales. The relationship is negative; one additional tax delinquent property within
250 meters of a home sale is associated with a discounted sale price of 0.79% or approximately
$1,085 on average. In addition, the influence of tax delinquent properties on discounted home
sale prices diminishes with distance, suggesting blight is the source of the discount. Based on
these findings, the negative influence of tax delinquency is likely to be exacerbated in central
cities where housing density is greater and delinquency is higher and more persistent than the
surrounding suburbs, which has the potential to lead to fiscal distress as property taxes are the
primary revenue source for cities. As such, we suggest a two-tiered approach for cities to mitigate
the negative consequences of tax delinquency: a combination of polices to eliminate delinquency
and also to help homeowners become financially stable.
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Introduction

Recent studies of the housing market have focused much attention on foreclosures. At the heart of
this research is the effect of foreclosed properties on the value or sale price of neighboring homes.
There are two possible mechanisms at work with regard to foreclosures. Most visibly, completed
foreclosures can lead to vacant or abandoned properties that have negative impacts on neigh-
borhoods. To the extent that a foreclosure-induced vacancy leads to a lowering of neighborhood
quality, one would expect surrounding house prices to decline. Alternatively, being in the process
of foreclosure may signal homeowner financial distress, in which case homeowners may choose
to stop maintaining their homes, as they believe losing their homes to be inevitable. Such decline
in the outward appearance of occupied homes in a neighborhood can also contribute to neigh-
borhood decline and lower surrounding home prices. The policy implications of this research are
apparent given the recent housing crisis.

However, along with Alm et al. (2016) and Whitaker and Fitzpatrick (2013), we believe that
neighborhood decline and depressed market values of homes can occur separate from the fore-
closure process. No less important, but significantly less studied, is the influence of property tax
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delinquent properties. The expected influence of these types of properties on surrounding home
sales is similar to that of foreclosed properties. Due to occupancy, property tax delinquency may
not be visible from the street, and homeowners in the neighborhood or prospective buyers are
unlikely to devote the time to ascertain the tax delinquency status of nearby properties. But, tax
delinquent homeowners are also likely to be unable or unwilling to maintain the outward appear-
ance of their homes for the same reasons as those associated with foreclosures. Tax delinquency
may signal homeowner financial distress or, regardless of the homeowner?s financial status, the
probability of seizure may be high. Both can lead to property blight and lower neighborhood
quality.1 However, we argue these effects are distinguishable from that of bank-initiated foreclo-
sures and can occur before the tax foreclosure process begins. As such, the purpose of this study
is to examine the influence of tax delinquent properties on nearby residential sale prices. There is
a significant gap in the literature regarding these types of properties and their impact on housing
values. Currently, we know of only two other studies that examine this correlation (Whitaker and
Fitzpatrick 2013; Alm et al. 2016).

As a legacy of the urban crisis of the 1960s, property tax delinquency presents a persistent and
pervasive problem for central cities. For many years, the blight associated with tax delinquency
and other forms of distressed properties plagued central cities and presented an impediment to
neighborhood revitalization. We examine this phenomenon using housing sale price data merged
with the master property file for the City of Milwaukee, WI from 2002 to 2013, we are able to es-
timate the correlation between residential sale prices and nearby tax delinquent properties, while
controlling for nearby foreclosed properties. In addition, we estimate the influence of tax delin-
quent properties at various distances from the property sale, allowing us to determine whether
proximity is an important factor. As we hypothesize, our results reveal negative correlations with
coefficient magnitudes within range of existing literature on foreclosures. Similar to the foreclo-
sure literature, the strength of the relationship between delinquency and sale price is a function of
distance. The closer the tax delinquent property is to the sale property, the larger the magnitude
of the sale price discount.

This paper proceeds as follows. In sections two and three, we examine the previous empirical
literature pertaining to the neighborhood effects of foreclosures and other types of residential
disinvestment. In section four, we provide an overview of the data and present our econometric
model. We present our results in section five. Finally, in section six, we conclude and discuss
policy implications.

Previous Research on Distressed Properties

The vast majority of the empirical literature examining the relationship between nearby distressed
properties and housing prices focuses on bank-initiated foreclosures. While these studies are not
exactly relevant to our research question, they do provide a theoretical basis for how nearby dis-
tressed properties may influence house prices. Overall, these studies (discussed below) conclude
that nearby properties in bank-initiated foreclosures reduce sale prices; however, the physical

1While our study does not explicitly consider impending crime often attributed to such a decline in neighborhood
appearance, the mechanism at work in the event of a tax delinquent homeowner failing to maintain the outward ap-
pearance of his/her home and its influence on surrounding home sale prices is essentially another extension of the
broken windows theory developed by Dr. James Q. Wilson and Dr. George L. Keeling.
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proximity of a home to a foreclosed property that is required to reduce the sale price varies across
the studies.

Theoretically, there are three potential mechanisms by which foreclosed properties could influ-
ence the sale price of surrounding properties (Lee 2008). First, and the most common justification,
is the potential blight from foreclosed properties. Homeowners in any stage of the foreclosure
process are likely to be in some form of financial distress, potentially leading to a lack of upkeep
on their home. This outward degradation of the home can lead to declining neighborhood qual-
ity and depress surrounding values. After foreclosure, homes are typically abandoned and may
attract further blight through crime or vandalism (Ellen, Lacoe, and Sharygin 2013) as the Broken
Windows Theory would predict. Second, foreclosed homes typically sell at a discount (Campbell,
Giglio, and Pathak 2011) and residential properties are typically valued on the basis of neighbor-
hood comparables. The presence of below market value comparables may get capitalized into
surrounding properties and depress their values (Whitaker and Fitzpatrick 2013). Finally, the
presence of a large number of foreclosures in a market may increase the supply of housing. This
increase in housing supply can depress sale prices in the market when demand is currently being
met (Lee 2008).

While the theoretical underpinnings are rather straightforward, empirical analysis of the in-
fluence of foreclosed properties on nearby home sales is quite disparate in its use of data and
methods. In general, these analyses examine the number of foreclosures over a given time period
(6 months to multiple years) within a certain distance band from the property (250 feet to 3,000
feet) with varying empirical methods. The general consensus in the literature is the presence of
an additional nearby foreclosed property leads to approximately a one to two percent discount
in sale price (Immergluck and Smith 2006; Schuetz, Been, and Ellen 2008; Harding, Rosenblatt,
and Yao 2009; Leonard and Murdoch 2009; Rogers and Winter 2009). However, there is variation
in effect sizes across the literature. A few studies find discounts of less than one percent (Groves
and Rogers 2011; Wassmer 2011), and additional studies find effect sizes of greater than a one
to two percent discount. Using recent data on Chicago housing prices, Lin, Rosenblatt, and Yao
(2009) find the impact of foreclosures within 0.9 km (approximately 2,700 ft.) on house prices is
approximately an 8.7% discount. This effect dissipates over time, declining to between a 1.7% and
4.7% discount when the foreclosure is liquidated within five years. Very recently, a study using
quantile regression suggests the influence of foreclosures is largest among low priced homes (25th

quantile) located within 250 feet of the foreclosed property and within 12 months of foreclosure
(Zhang and Leonard 2014). While the approach is new, the results reinforce the findings from the
previous literature discussed above.

To our knowledge, only two academic studies have directly examined the influence of prop-
erty tax delinquency on surrounding house prices, and two additional studies include property
tax delinquency as a control variable; three use Cleveland, OH as the study area, and one uses
Chicago, IL. Examining 12,100 single family and duplex home sales from 1992 to 1994, Simons,
Quercia, and Levin (1998, 154) define property tax delinquency as “the percentage of housing
property within 1-2 blocks over 15% delinquent on property taxes.” They find a one percent in-
crease in their tax delinquency variable leads to a $788 decrease in the sale price of a nearby home.
In a similar study, Ding, Simons, and Baku (2000) examine the same variable for 7,751 single-
family home sales in 1996 and 1997. They find a smaller effect than Simons, Quercia, and Levin
(1998), with a one percent rise in tax delinquency leading to a $162-$198 sale price discount. How-
ever, property tax delinquency is not the main focus of these two studies. Examining Chicago,
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Alm et al. (2016) find an additional tax delinquent property with a tax lien (sold or unsold) within
the Census block of a property sale to be associated with a 2.7% to 2.8% decrease in sale price.
This is equivalent to a $6,600 discount on the sale of the average home in their data. Alm et al.
(2016) also find the influence of foreclosed properties within the Census block of a property sale
to be much larger than tax delinquency; approximately a 20% decrease in sale price for every one
percent increase in the foreclosure rate.2

Are Tax Delinquency & Foreclosures Different?

We aim to contribute to the distressed properties literature in a particular way. We focus specif-
ically on the correlation between property tax delinquency and home sales. Property tax delin-
quency is an indication of homeowner financial distress (insofar as the delinquency is not strate-
gic) and thus shares some commonality with the mortgage foreclosure literature referenced above.
However, as Whitaker and Fitzpatrick (2013) note, property tax delinquency must be understood
separately from bank-initiated foreclosures, because the processes are different in that foreclosures
rarely go into tax delinquency. Lenders and mortgage service providers typically continue to pay
property taxes for mortgaged homes in default to prevent a municipality from placing a lien on
the home that supersedes the mortgage in order to protect their asset (Whitaker and Fitzpatrick
2013). So, yes, the practical influence of property tax delinquency and bank-initiated foreclosures
is expected to be different.

Theoretically, however, the two situations share a common broken windows narrative. The
homeowner who is delinquent on his or her property tax liability is likely to be in some form
of financial distress. This reason for the inability to pay his/her property tax bill is also likely to
prevent the homeowner from affording the maintenance required to keep the outward appearance
of the home in proper order. Similarly, if the homeowner perceives the probability of exiting from
delinquency to be low, he or she may forgo maintenance until the home is seized by the bank
or taxing jurisdiction. Regardless of the motivation, this outward projection of the homeowner?s
financial distress leads to blight that may reduce home values in the surrounding area. The density
of the surrounding area will dictate how many homes will be affected by a blighted property. In
urban areas where housing density is at its highest, a great number of properties are likely to be
affected by a single blighted property.

Depressed sale prices of tax delinquent properties may also drive down the price of surround-
ing home sales through capitalization. Two possibilities can occur. First, the tax delinquent prop-
erty is seized by the taxing jurisdiction in which it is delinquent. The jurisdiction sells the property
at auction with little regard for capturing the full market value of the property, only the value re-
quired to pay the outstanding taxes and accrued interest. This reduces the sale price and may be
capitalized into the real estate market through comparables as previously discussed. Second, the
value of the tax delinquency itself is likely to be capitalized into the value of the home. Property
tax delinquency follows the property rather than the owner. If the property is sold to a new owner,
the new owner will likely demand a lower price to be compensated for having to pay outstanding
taxes and accrued interest to remove the delinquency status on the property. This will lower the
sale price and may lower neighborhood sale prices, again through comparables valuation. The
latter is the likely mechanism for our sample of home sales because both the city and county of

2Foreclosures are not measured as parcel counts, but rather as a rate (foreclosed properties per household).
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Milwaukee use the “in rem” foreclosure process by which they sell the tax foreclosed property at
full market value rather than the value of the tax delinquency.3

While theoretically similar, the practical implications of property tax delinquency are distinct
from bank-initiated foreclosure (Whitaker and Fitzpatrick 2013). Yet, very few studies have an-
alyzed this subset of distressed properties empirically to determine such influence. Therefore,
we contribute to the broader literature of the effects of neighborhood quality and homeowner fi-
nancial distress on nearby home sales by focusing on the influence of nearby delinquency rather
than mortgage foreclosure. Next, we define “nearby” and discuss the data and variables used for
analysis.

Data & Methods

As is typical in these analyses, we specify a log-linear hedonic pricing regression model (Rosen
1974) where the natural log of sale price is regressed on a vector of characteristics of the home and
its location, including nearby property tax delinquency and likely foreclosures.4 We estimate the
following model:

ln P = α + βX + δD + θF + ρ(D × F) + ηi + γt + ε (1)

where ln P is the natural log of the home sale price, X is a vector of individual home characteristics
identified from the literature along with a series of n − 1 dichotomous variables indicating the
sale month, D is a count variable identifying the number of tax delinquent properties at various
distances from the home sale, F is a count variable identifying the number of likely foreclosed
properties at various distances from the home sale, η is zip code level fixed effects to control for
characteristics of the neighborhood within which the sale property is located, γ is year fixed effects
to control for the influence of the housing market crash and Great Recession, and ε is the usual
error term. Complete descriptions of all variables are provided in table 1.

We are particularly interested in the sign and magnitude of the δ in Equation 1. Consistent with
previous literature, we hypothesize δ to be negative, indicating an inverse correlation between
home sale price and the number of nearby tax delinquent properties. We make no prediction for
the magnitude of correlation between tax delinquent properties and sale prices. However, con-
sistent with previous research, we do expect that the magnitude of the sale discount will decline
with increasing distance of tax delinquent properties. An important consideration in this model
is capturing the relative influence of tax delinquency separate from bank-initiated foreclosure. To
do so, we include the number of nearby likely foreclosed properties, as well as an interaction be-
tween the number of delinquent and likely foreclosed properties, all at the same distance bands
surrounding the sale property. In keeping with the previous literature, we hypothesize θ and ρ to
be negative.

3http://county.milwaukee.gov/TaxDeedsAuctionsandS8301.htm
4It should be noted that our model specification potentially contains spatial autocorrelation, which we do not correct

for by using a hedonic price model for estimation. In fact, the extant literature is quite mixed in terms of including cor-
rections for spatial autocorrelation Leonard and Murdoch 2009; Lin, Rosenblatt, and Yao 2009; Rogers and Winter 2009;
Whitaker and Fitzpatrick 2013 and not including such corrections (Immergluck and Smith 2006; Schuetz, Been, and
Ellen 2008; Alm et al. 2016). In addition, Wassmer (2011) provides estimation results both with and without corrections
for spatial autocorrelation, and finds no major differences between the estimates of the two different specifications. As
such, we chose to use hedonic pricing in favor of the increased efficiency of our estimators that it provides.
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Table 1: Variable Descriptions

Variable Description

Sale price Inflation-adjusted price paid by purchaser of property; natural log used for analysis
Nearby parcel characteristics
Tax delinquent parcels Number of parcels with unpaid real estate taxes that are located within various dis-

tances of the sale.
Foreclosed parcels Number of probable bank-initiated foreclosed properties located within various dis-

tances of the sale.
Tax delinquent x foreclosed parcels Number of parcels with unpaid real estate taxes and a probable bank-initiated foreclo-

sure within various distances of the sale.
Housing characteristics
Lot area (1000 sqft) Size of the parcel in 1000s of square feet
Finished area (1000s sqft) Size of the finished living space of structure in 1000s of square feet
Property age Number of years since the structure was built on property
Bedrooms Number of bedrooms in the structure
Bathrooms Number of full bathrooms in the structure
Half baths Number of half bathrooms in the structure
Attic A dichotomous variable indicating if the structure has an attic (1) or not (0)
Slab A dichotomous variable indicating if the structure is of slab construction (1) or not (0)
Fireplace 1 A dichotomous variable indicating if the structure has one fireplace (1) or not (0)
Fireplace 2 A dichotomous variable indicating if the structure has two fireplaces (1) or not (0)
Air conditioning A dichotomous variable indicating if the structure has air conditioning (1) or not (0)
Townhouse A dichotomous variable indicating if the structure is townhouse style home (1) or not

(0)
Duplex A dichotomous variable indicating if the structure is duplex style home (1) or not (0)
Owner-occupied A dichotomous variable indicating if the structure is owner occupied (1) or not (0)
Tax delinquency The number of years that the property owner is delinquent on real estate taxes
Sale Month A series of n− 1 dichotomous variables indicating if the property sale was in the month

(1) or not (0); January excluded

Data

All data come from the City of Milwaukee, Wisconsin and are publicly available from the City’s
website (city.milwaukee.gov). The first data source reports the date and price of all residential
property sales that occurred citywide 2002-2013, along with limited information about the prop-
erty characteristics and neighborhood location. A unique taxkey number identifies each property
parcel. The second data source is the City of Milwaukee Master Property File, which is an an-
nual inventory of all property parcels in the city dating back to 1975. Each property parcel in this
database is also identified by the same unique taxkey number used in the property sales data,
which we used for merging relevant data from both sources. This second database, however,
provides significantly more information on property assessments, property characteristics, and
neighborhood location. We use this second data source for three primary purposes: 1) to add vari-
ables measuring the home characteristics of sale properties to the first dataset, 2) to measure tax
delinquency near the sale properties, and 3) to measure likely bank-initiated foreclosures near the
sale property.

Using GIS, we draw a circle around each home sale at various radii. For this analysis, we use
four different distances: 250, 355.55, 500, and 707.11 meters from the home sale.5 We then count the
number of tax delinquent, likely foreclosed, and both tax delinquent and likely foreclosed parcels
inside each circle. This strategy allows for a number of possibilities in terms of estimation. At
the most basic level, it allows us to estimate the influence of nearby tax delinquency on property
sales at various distances. Second, it allows us to follow the trend in the literature and calculate

5These distances are calculated to keep the amount of acreage in each ring constant.
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distance bands around the sale of a property (Immergluck and Smith 2006; Harding, Rosenblatt,
and Yao 2009) . We expect the influence of a tax delinquent property on the sale price of a home to
vary inversely with its distance from the sale home. Specifically, we expect the negative influence
of tax delinquent properties to be the strongest when the distance from the sale home is the small-
est. And, as the distance from the sale home increases, we expect the magnitude of the negative
correlation to decline.

Similar to other urban areas, property tax delinquency is not an uncommon phenomenon in
Milwaukee. The property tax delinquency rate was 6.5% in 2011.6 Between 2005 and 2009, the
average property tax delinquency rate for Wisconsin cities was 2.5% (Waldhart and Reschovsky
2012). Among peer cities identified by the City of Milwaukee Comptroller,7 the average property
tax delinquency rate was 11.84% in 2011 and the median delinquency rate was 7.87%. By com-
parison, the City of Detroit, MI had an estimated property tax delinquency rate of 47% in 2011
(MacDonald and Wilkinson 2013). Tax delinquent parcels are identified by the City of Milwaukee.
Under Wisconsin state law, property tax bills must be mailed by the third Monday of December for
the next tax year (Olin 2013). Assuming the taxing jurisdiction does not have multiple installment
payments, taxes must be paid by January 31st or in two installments due before January 31st and
July 31st. Property taxes become delinquent if the tax payment is not received within the 5-day
grace period established under state law. In the case of Milwaukee, property taxes are either due
in full before January 31st or in 10 equal installments due before the end of each month, January
through October. A taxpayer may have one late payment without forfeiting the installment op-
tion. A second late payment will trigger a delinquency with the entire tax bill due on the first of
the month after the missed payment. Under Wisconsin state law, delinquent taxes accrue interest
at one percent per month, and if taxes are unpaid for two years or more, the property can be sold
at auction to recover the lost taxes and accrued interest.

Identification of likely foreclosed properties follows the recent literature by utilizing property
ownership records (Immergluck 2012; Immergluck and Law 2013; Ellen, Madar, and Weselcouch
2014). First, all parcels are classified by their ownership into lenders (banks and other financial
institutions as well as government sponsored entities) and non-lenders (private individuals and
corporate entities).8 Second, changes in ownership records are recorded. A likely foreclosed prop-
erty is identified when the ownership of a parcel changes from the name of an individual to a bank
or government sponsored enterprise. A parcel is no longer considered foreclosed if the ownership
record reverts back to a non-lender.9 A property that is both tax delinquent and likely foreclosed
is recorded by comparing tax delinquency records to likely foreclosure data.

Methodology

Our dependent variable is the natural log of the sale price of each individual property. While these
data are reported over a twelve-year time period (2002-2013), the data are not considered a panel
because properties only appear in the database when they are sold, which are most frequently

6This is slightly smaller than the average tax delinquency over our study period of 7.1%.
7Charlotte, NC; Cincinnati, OH; Cleveland, OH; Columbus, OH; Oklahoma City, OK; Pittsburgh, PA; Portland, OR;

Sacramento, CA; Toledo, OH. Calculations and sources of these delinquency rates are available from the authors upon
request.

8Search terms for banks, GSEs, and corporations are available from the authors upon request.
9This analysis is agnostic toward the transfer from a lender to a non-lender. A robust literature has begun around

sales from lenders to corporate entities and their associated effects on neighborhoods, but ultimately, these sales are not
the focus of this analysis. See Immergluck and Law (2013) for an overview of this literature.
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only once. Our data are a pooled cross-section, so we are not able to apply panel data meth-
ods for analysis even though our observations occur over time. As such, we use ordinary least
squares (OLS) regression, but all estimations include year fixed effects and Huber-White sand-
wich standard errors. All of the housing and neighborhood characteristics are measured in the
same months and/or years of the property sales as appropriate. The variables measuring nearby
delinquency and likely foreclosure are measured according to assessment year, which occurs in
the year before (t − 1) the year of sale.10 We are particularly interested in whether the prevalence
of tax delinquent parcels in the area surrounding a home sale is associated with a discounted sale
price. The one-year lag of tax delinquency suggests that parcels identified as delinquent last year
might influence the sale price of proximate residential properties this year. The lagged structure
of our data also helps to eliminate the potential simultaneity bias between home prices and tax
delinquency (Harding, Rosenblatt, and Yao 2009).

Results

Table 2 provides descriptive statistics for our variables. As shown in table 2, the average selling
price of a residential property in the City of Milwaukee during 2002-2013 was $137,339.50. The
sale prices ranged significantly from a minimum of $100 for vacant land classified as residential,
to upwards of $2.3 million for a home overlooking Lake Michigan. With a standard deviation of
$77,209.89, however, sales of multi-million dollar homes were certainly the exception. Most of the
residential property sales that occurred throughout the city consisted of single-family homes at
prices accessible to middle- and upper-middle class homebuyers. Further evidence of the types
of homes sold is found in the descriptive statistics for the remaining housing characteristics. On
average, most sales consisted of detached single-family homes with 3 or 4 bedrooms, 1 1/2 to 2
bathrooms, which often had amenities like attic spaces, full or partial basements, fireplaces, and
air conditioning. Most of these homes were occupied by their owners and had very low rates of
tax delinquency. Unsurprisingly, these home sales were most likely to occur in the late spring and
summer months. In addition, the data in table 2 reflect the well-established housing stock of an
older rust belt city like Milwaukee, with the average homes sold having been built around 1940.

Table 2 also provides information pertaining to the prevalence of tax delinquency in the area
surrounding the sale properties. On average, we observe approximately 11 tax delinquent prop-
erties within a 250-meter radius of a home sale, an additional 19 tax delinquent properties 250 to
355.55 meters away from the sale, an additional 18 properties 355.55 to 500 meters away from the
sale, and an additional 35 tax delinquent properties 500 to 707.11 meters away from the sale on
average. However, these statistics vary a good deal with some home sales having virtually no ex-
posure to nearby tax delinquent properties, while other sales occurring in areas heavily saturated
with tax delinquency. Spatially, this can be seen in Figure 1. Each point in Figure 1 indicates a tax
delinquent parcel at any time over our 2002 to 2013 time period. In areas to the north and south
on the map, tax delinquency is only a sporadic phenomenon. However, as one moves toward the
center of the map (closer to downtown and the poorer inner city neighborhoods), the level of tax
delinquency noticeably rises.

10There is the potential that tax delinquency has a temporal as well as spatial impact on home sale price similar to the
analysis of foreclosures by Harding, Rosenblatt, and Yao (2009). While important, incorporating the temporal aspect is
beyond the scope of this analysis and is left for future research.
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Table 2: Variable Descriptions

Variable Mean St. Dev. Minimum Maximum

Sale price $137,339.50 $77,209.89 $100.00 $2,310,970.00
Nearby tax delinquency
Tax delinquent parcels, 0m to 250m 11.363 11.138 0.000 94.000
Tax delinquent parcels, 0m to 355.55m 21.491 20.777 0.000 154.000
Tax delinquent parcels, 0m to 500m 39.991 38.510 0.000 260.000
Tax delinquent parcels, 0m to 707.11m 75.318 72.618 0.000 475.000
Tax delinquent parcels, 250m to 355.55m 10.128 10.378 0.000 84.000
Tax delinquent parcels, 355.55m to 500m 18.500 18.678 0.000 151.000
Tax delinquent parcels, 500m to 707.11m 35.327 35.495 0.000 247.000
Nearby foreclosure
Foreclosed parcels, 0m to 250m 0.542 1.040 0.000 14.000
Foreclosed parcels, 0m to 355.55m 1.020 1.697 0.000 31.000
Foreclosed parcels, 0m to 500m 1.888 2.874 0.000 45.000
Foreclosed parcels, 0m to 707.11m 3.545 5.132 0.000 63.000
Foreclosed parcels, 250m to 355.55m 0.478 0.958 0.000 30.000
Foreclosed parcels, 355.55m to 500m 0.869 1.517 0.000 37.000
Foreclosed parcels, 500m to 707.11m 1.657 2.655 0.000 39.000
Nearby foreclosure x tax delinquency
Delinquent x foreclosed parcels, 0m to 250m 0.066 0.276 0.000 4.000
Delinquent x foreclosed parcels, 0m to 355.55m 0.120 0.394 0.000 7.000
Delinquent x foreclosed parcels, 0m to 500m 0.222 0.584 0.000 8.000
Delinquent x foreclosed parcels, 0m to 707.11m 0.427 0.936 0.000 11.000
Delinquent x foreclosed parcels, 250m to 355.55m 0.054 0.248 0.000 5.000
Delinquent x foreclosed parcels, 355.55m to 500m 0.102 0.361 0.000 6.000
Delinquent x foreclosed parcels, 500m to 707.11m 0.204 0.563 0.000 6.000
Housing characteristics
Lot area (1000 sqft) 5.711 2.742 0.000 85.000
Finished area (1000s sqft) 1.493 0.594 0.000 8.810
Property age 70.838 24.962 0.000 186.000
Bedrooms 3.447 1.114 0.000 13.000
Bathrooms 1.412 0.549 0.000 13.000
Half baths 0.272 0.492 0.000 4.000
Attic 0.399 0.490 0.000 1.000
Slab 0.020 0.140 0.000 1.000
Fireplace 1 0.101 0.301 0.000 1.000
Fireplace 2 0.014 0.117 0.000 1.000
Air conditioning 0.435 0.496 0.000 1.000
Townhouse 0.012 0.107 0.000 1.000
Duplex 0.262 0.440 0.000 1.000
Owner-occupied 0.767 0.423 0.000 1.000
Tax delinquency 0.036 0.231 0.000 6.000
Sale month

February 0.056 0.230 0.000 1.000
March 0.077 0.266 0.000 1.000
April 0.085 0.279 0.000 1.000
May 0.098 0.298 0.000 1.000
June 0.107 0.309 0.000 1.000
July 0.101 0.302 0.000 1.000
August 0.102 0.303 0.000 1.000
September 0.090 0.286 0.000 1.000
October 0.090 0.286 0.000 1.000
November 0.073 0.261 0.000 1.000
December 0.066 0.248 0.000 1.000

n = 46,888; All dollar amounts adjusted for inflation using the 2010 CPI.
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Figure 1: Tax Delinquent Parcels, City of Milwaukee, 2002-2013
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Foreclosures are a rare occurrence in our data with the average sale experiencing less than one
like foreclosure within 250 meters of the property. However, there is significant variation in the
prevalence of likely foreclosures with some sales experiencing zero foreclosures nearby and others
seeing as many as 63 likely foreclosed properties within 707.11 meters of the sale. Properties that
are both tax delinquent and likely foreclosed are even rarer with the average sale experiencing
virtually no such properties. However, the spatial variation in such properties is high with some
sales seeing as many as 11 tax delinquent and likely foreclosed properties nearby.

Table 3 provides a series of regression results. Again, all of the models shown in table 3 were
estimated using ordinary least squares (OLS) regression with Huber-White robust standard errors
and month, year, and zip code fixed effects. The dependent variable for each regression model is
the natural log of sale price in 2010 constant dollars.11 Model 1 includes only the number of tax
delinquent, likely foreclosed, and both delinquent and likely foreclosed parcels within 250 meters
from the home sale. Models 2, 3, and 4 increase the distances from the home sales over which tax
delinquent parcels are observed. These distances are 355.55, 500, and 707.11 meters, respectively.
Model 5 presents the full estimation, with distance bands of 0 to 250 meters, 250 to 355.55 meters,
355.55 to 500 meters and 500 to 707.11 meters. While we believe the results from Model 5 are most
appropriate, we offer the other models for comparison purposes and robustness checks. Model 5
is statistically significant overall (F = 927.18) at the 99% confidence level and explains 64.1% of
the variation in residential sales prices in Milwaukee during 2002-2013. We report these statistics;
however, it should be noted that our analysis is of the entire population of residential home sales
in Milwaukee during the time period, and does not constitute a sample.

The results pertaining to housing characteristics conform to expectations in all models. Ac-
cording to the results in table 3, older properties, having a slab as opposed to a full or partial
basement, shared housing in the form of townhouses and duplexes as opposed to detached single
family homes, and tax delinquency of the seller are all associated with lower sale prices. In terms
of magnitude, the lacking of a full or partial basement and the style of attached/shared housing
have the largest negative correlations with sale prices, while older homes exert the least negative
influences.

On the other hand, more full and half bathrooms, along with amenities like attic spaces, fire-
places, and air conditioning all contribute to higher sales prices of homes as expected. Housing
sales during the summer and early fall months also elicit higher sales prices. Finally, as expected,
owner-occupied housing is associated with higher sales prices and elicits the greatest correlation
in terms of magnitude among these variables. Finally, when it comes to a home sale, the old adage
of ?size matters? certainly applies here, although bigger is not necessarily better. Property size is
generally considered nonlinear, because its relationship to market value is highly dependent on
the demand for housing stock at the time of a home sale (Carroll 2008). So, we include variables
measuring a sale home?s lot area, finished square footage, and number of bedrooms along with
squared terms of each to account for the nonlinear nature of these variables when it comes to sale
prices. All of these variables display results as expected. The lot area and finished square footage
variables show demand for smaller properties and houses, which is commensurate with the age of
the housing stock in Milwaukee and that of property sales in our sample. In addition, the results
indicate that houses with more bedrooms sell for higher prices, but only up to some optimal point
at which having too many bedrooms in a house works against market demand and leads to lower
sale prices.

11All dollar values were adjusted using the Consumer Price Index.
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Table 3: Regression Results

Variable (1) (2) (3) (4) (5)

Nearby tax delinquency
Tax delinquent parcels, 0m to 250m -0.0144** - - - -0.0079**

(42.89) (17.93)
Tax delinquent parcels, 0m to 355.55m - -0.0086** - - -

(44.46)
Tax delinquent parcels, 0m to 500m - - -0.0051** - -

(41.89)
Tax delinquent parcels, 0m to 707.11m - - - -0.0028** -

(47.45)
Tax delinquent parcels, 250m to 355.55m - - - - -0.0024**

(4.62)
Tax delinquent parcels, 355.55m to 500m - - - - -0.0020**

(5.89)
Tax delinquent parcels, 500m to 707.11m - - - - -0.0019**

(10.41)
Nearby foreclosure
Foreclosed parcels, 0m to 250m -0.0303** - - - -0.0204**

(11.65) (7.52)
Foreclosed parcels, 0m to 355.55m - -0.0178** - - -

(10.37)
Foreclosed parcels, 0m to 500m - - -0.0115** - -

(9.83)
Foreclosed parcels, 0m to 707.11m - - - -0.0070** -

(9.89)
Foreclosed parcels, 250m to 355.55m - - - - -0.0022

(0.82)
Foreclosed parcels, 355.55m to 500m - - - - -0.0058**

(2.79)
Foreclosed parcels, 500m to 707.11m - - - - -0.0053**

(4.10)
Nearby foreclosure x delinquency
Delinquent x foreclosed parcels, 0m to
250m

-0.0642** - - - -0.0462**

(6.97) (5.10)
Delinquent x foreclosed parcels, 0m to
355.55m

- -0.0425** - - -

(6.29)
Delinquent x foreclosed parcels, 0m to
500m

- - -0.0287** - -

(5.94)
Delinquent x foreclosed parcels, 0m to
707.11m

- - - -0.0167** -

(5.10)
Delinquent x foreclosed parcels, 250m to
355.55m

- - - - -0.0174

(1.75)
Delinquent x foreclosed parcels,
355.55m to 500m

- - - - -0.0146*

(2.10)
Delinquent x foreclosed parcels, 500m to
707.11m

- - - - -0.0087

(1.83)
Housing characteristics
Lot area (1000s sqft) -0.0025* -0.0026* -0.0028* -0.0027* -0.0039**

(2.04) (2.14) (2.33) (2.26) (3.23)
Lot area, squared 0.0002** 0.0002** 0.0002** 0.0002** 0.0002**

(6.37) (6.36) (6.35) (6.21) (6.69)
Finished square footage (1000s sqft) 0.4919** 0.5018** 0.5107** 0.5162** 0.5111**

(33.62) (34.61) (35.78) (36.25) (35.92)
Finished square footage, squared -0.0386** -0.0393** -0.0396** -0.0396** -0.0394**

Continued on next page
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Table 3 – Continued from previous page

Variable (1) (2) (3) (4) (5)

(12.72) (13.14) (13.57) (13.65) (13.54)
Property age -0.0039** -0.0038** -0.0036** -0.0035** -0.0034**

(29.45) (27.91) (26.50) (25.68) (25.01)
Bedrooms 0.0544** 0.0538** 0.0524** 0.0498** 0.0530**

(5.73) (5.67) (5.56) (5.30) (5.65)
Bedrooms, squared -0.0084** -0.0084** -0.0083** -0.0080** -0.0083**

(7.31) (7.26) (7.25) (7.05) (7.30)
Full baths 0.0969** 0.0950** 0.0929** 0.0916** 0.0927**

(18.48) (18.16) (17.82) (17.49) (17.86)
Half baths 0.0513** 0.0497** 0.0486** 0.0482** 0.0483**

(14.12) (13.77) (13.52) (13.36) (13.45)
Attic dummy 0.0165** 0.0181** 0.0193** 0.0198** 0.0198**

(4.06) (4.46) (4.79) (4.91) (4.93)
Slab dummy -0.2551** -0.2542** -0.2537** -0.2542** -0.2533**

(22.54) (22.50) (22.52) (22.58) (22.52)
Fireplace 1 dummy 0.0873** 0.0869** 0.0864** 0.0861** 0.0850**

(17.63) (17.63) (17.58) (17.43) (17.31)
Fireplace 2 dummy 0.1202** 0.1188** 0.1178** 0.1177** 0.1153**

(9.55) (9.57) (9.42) (9.30) (9.19)
Air conditioning dummy 0.0817** 0.0793** 0.0766** 0.0750** 0.0737**

(27.30) (26.70) (25.91) (25.28) (24.98)
Townhouse dummy -0.2855** -0.2884** -0.2901** -0.2972** -0.2966**

(22.11) (22.64) (22.94) (23.48) (23.45)
Duplex dummy -0.2030** -0.2037** -0.2051** -0.2044** -0.2031**

(26.14) (26.28) (26.57) (26.42) (26.43)
Owner-occupied dummy 0.1498** 0.1500** 0.1489** 0.1478** 0.1451**

(28.38) (28.46) (28.35) (28.18) (27.81)
Tax delinquency -0.1064** -0.1053** -0.1032** -0.1032** -0.1002**

(7.86) (7.72) (7.57) (7.55) (7.40)
Constant 11.6481** 11.6204** 11.5990** 11.5843** 11.5898**

(375.54) (374.31) (373.20) (373.10) (373.91)

Observations 46,888 46,888 46,888 46,888 46,888
R-squared 0.630 0.634 0.637 0.638 0.641

Notes: Notes: Robust t-statistics in parentheses; ** p<0.01, * p<0.05; Sale month, year, and zip code fixed effects excluded.

Turning to the primary focus of this analysis, Model 5 in table 3 shows the full results per-
taining to nearby tax delinquency, likely foreclosures, and the interaction of these two variables.
The results are consistent with our hypothesis of a negative correlation between nearby tax delin-
quency and residential sales price. According to the results, one additional tax delinquent parcel
within 250 meters of a home sale is associated with a sale price that is 0.79% lower on average. In
real terms, these findings suggest that if a single homeowner on a city block becomes delinquent
on his or her real estate taxes owed for last year, when another homeowner on the same block
puts his or her house on the market, it will sell for $1,085 less on average. Our results suggest that
greater distances between home sales and tax delinquent properties have diminishing influences
on discounting the sale prices of homes. For properties within the range of 250 to 355.55 meters
of tax delinquent parcels, one additional property tax delinquency is associated with a 0.24% or
$330 lower sale price on average. An increase in one delinquent property between 355.55 and 500
meters from a home sale is correlated with a 0.20% decrease in sale price, leading to a decline of
$275. Lastly, an increase in one delinquent property between 500 and 707.11 meters from the home
is associated with a decrease in sale price of 0.19% or $261 on average.

Because the variables are measured exactly the same, the results for tax delinquency can also
be directly compared to that of likely foreclosed properties. On average, a single likely foreclosure
increase within 250 meters of a sale leads to a 2.04% decrease in sale price or roughly a two and
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a half times larger size effect than tax delinquency within the same distance. In dollar terms,
an additional likely foreclosed property within 250 meters is associated with approximately a
$2,800 decline in sale price. This result is smaller but consistent with Whitaker and Fitzpatrick’s
2013 findings; however, it is somewhat larger than previous results examining only foreclosures,
suggesting that excluding tax delinquent properties is a source of omitted variable bias in these
analyses. Similar to tax delinquent properties and the foreclosure literature, broadly, the influence
of likely foreclosed properties declines with distance, but maintains approximately a two to two
and a half times larger size effect than tax delinquency. Finally, the most distressed case in our
data, tax delinquent and likely foreclosed, has the largest size effect with a one-parcel increase
within 250 meters of a sale being associated with a 4.62% decrease in sale price. This size effect is
much larger than that found by (Whitaker and Fitzpatrick 2013).

As a robustness check, a repeat sales model is specified using the data outlined above. We
estimate the model as follows.

ln
(

Pt

Pt−1

)
= α = δ(Dt − Dt−1) + θ(Ft = Ft−1) + ρ[(D × F)t − (D × F)t−1] + γt + ε (2)

This specification is similar to that of Alm et al. (2016) where the log ratio of the most recent price
(Pt) to the previous price (Pt−1) is a function of the difference in delinquency (D), foreclosures (F),
and foreclose and delinquent (D × F) properties over the same time period. Additionally, year
fixed effects are included. This method can be viewed a superior to the OLS specification above
because it more effectively controls for time invariant factors.

In our preferred specification (model 4 in table 4), the point estimate for tax delinquent parcels
within 250 meters is negative but smaller than that found in table 3. Additionally, the effect di-
minishes faster as distance increases with no statistically significant effect after 355 meters. The
results for likely foreclosed properties are similar to those in table 3. The results for the most dis-
tressed case, delinquent and foreclosed, are somewhat larger than the OLS results and diminish
much faster with distance. Overall, the repeat sales results reinforce the previous findings of a
negative and spatially declining influence of property tax delinquency from the hedonic model
specific above.

Conclusions & Policy Implications

The purpose of this research was to examine the influence of nearby tax delinquent properties on
the sales prices of homes in the City of Milwaukee, WI. Our findings suggest that this influence is
negative, discounting the sale price of a home by 0.19% to 0.79% or an average of $261 to $1,085
with the addition of one tax delinquent property depending on its distance to the sale property. It
is important to note that this effect is the result of only a single nearby homeowner becoming tax
delinquent, so the total aggregate influence of nearby tax delinquency could potentially be much
greater for homeowners trying to sell. As the total level of nearby tax delinquency rises, so too
does the cumulative negative effect on nearby home sales prices. Furthermore, urban housing
densities tend to make the total impact of tax delinquency quite high for homes in high delin-
quency neighborhoods. Our findings of a decline in the negative influence of tax delinquency on
a home sale price as distance between the two increases suggests that visible blight is the primary
mechanism at work, which is similar to that of foreclosed properties and in line with the broken
windows theory.
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Table 4: Repeat Sales Results

Variable (1) (2) (3) (4)

Nearby tax delinquency
Tax delinquent parcels, 0m to 250m -0.0079** - - -0.0051**

(5.24) (3.13)
Tax delinquent parcels, 0m to 355.55m - -0.0058** - -

(6.13)
Tax delinquent parcels, 0m to 500m - -0.0034** -

(5.65)
Tax delinquent parcels, 250m to 355.55m - - - -0.0052**

(2.99)
Tax delinquent parcels, 355.55m to 500m - - - -0.0014

(1.07)
Nearby foreclosure
Foreclosed parcels, 0m to 250m -0.0384** - - -0.0276**

(5.76) (4.12)
Foreclosed parcels, 0m to 355.55m - -0.0284** - -

(6.30)
Foreclosed parcels, 0m to 500m - -0.0208** -

(6.49)
Foreclosed parcels, 250m to 355.55m - - - -0.0168*

(2.42)
Foreclosed parcels, 355.55m to 500m - - - -0.0185**

(3.58)
Nearby foreclosure x delinquency
Delinquent x foreclosed parcels, 0m to 250m -0.0616** - - -0.0509**

(3.23) (2.66)
Delinquent x foreclosed parcels, 0m to 355.55m - -0.0448** - -

(3.25)
Delinquent x foreclosed parcels, 0m to 500m - -0.0284* -

(2.51)
Delinquent x foreclosed parcels, 250m to 355.55m - - - -0.0238

(1.14)
Delinquent x foreclosed parcels, 355.55m to 500m - - - -0.0181

(1.01)

Constant 0.1604** 0.1605** 0.1597** 0.1598**
(12.64) (12.91) (12.06) (12.45)

Observations 7,560 7,560 7,560 7,560
R-squared 0.244 0.249 0.251 0.252

Notes: Robust t-statistics in parentheses; ** p<0.01, * p<0.05; The dependent variable is the natural
log of sale price divided by the previous sale price. Tax delinquency and foreclosure are measured
as the difference between time of sale and previous sale. Year of sale fixed effects excluded.
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This research presents a number of unique contributions to the distressed property literature.
First, our long time period for analysis is uncommon in the literature. In our assessment of the
literature, only one study (Campbell, Giglio, and Pathak 2011) utilizes data over a time period
longer than two years. This long time period allows us to observe multiple market conditions and
decreases the likelihood that our findings are the result of a particular real estate market condition
(primarily the housing crash associated with the Great Recession). Second, our focus on prop-
erty tax delinquency, a similar yet unique form of financial distress from mortgage foreclosure,
expands the literature on distressed property owners. In our data, bank-initiated foreclosures ebb
and flow with the business cycle. Yet, similar to what others have observed about central cities,
the level of property tax delinquency is higher and more persistent (i.e. stable over time) than its
suburban counterparts.12 Our results suggest that while the marginal effect of tax delinquency is
smaller than foreclosure, the total effect may be much higher given the relatively higher preva-
lence of tax delinquency and present a unique problem for central cities.

From a practical standpoint, our results imply that tax delinquency poses a problem for city
governments. The first-order problem of tax delinquency is a problem of timing. Nearly 100
percent of current or delinquent property taxes are collected in the long run, but delinquency
sometimes requires the long process of foreclosure and re-sale to recoup owed taxes. Each step in
this process takes time and can lower annual property tax collections substantially. Our analysis
also suggests a second-order problem whereby tax delinquent properties lower the market values
of nearby homes. And, this negative influence occurs separate from the impact of foreclosures on
home sales, which is the point at which nearly all of the academic research has been focused to
date. If assessed values are determined on the basis of market value or some fraction of market
value, as is the case in most cities, the discount of home sale prices resulting from tax delinquency
further erodes the local property tax base. In the extreme, this outcome can lead to a financial
crisis similar to what Detroit, MI recently experienced. However, even moderate levels of tax
delinquency like that experienced by Milwaukee and many other central cities, through the two
mechanisms identified above, combined with urban housing densities that exacerbate the second
order effects have the potential to erode the property tax base to a point of triggering a fiscal
crisis. To our knowledge, the possibility of such a delinquency-induced fiscal crisis is a gap in the
literature on urban fiscal health and should be explored in future research.

As Whitaker and Fitzpatrick (2013) note, it is easy for researchers to magically will away tax
delinquency as doing so will likely improve neighborhood conditions. In reality, the problem
is much more complex as programs designed to help homeowners prevent delinquency (install-
ment plans) or become current (payment plans) do not necessarily solve the underlying financial
distress that is at the root of delinquency. The sources of blight can still exist even if the home-
owner has become current on their tax bill. Increased code enforcement in areas with high tax
delinquency could help eliminate blight; however, social equity issues are likely as many neigh-
borhoods with high tax delinquency are densely populated, low income, and/or minority neigh-
borhoods. Policies designed to help homeowners, particularly low income homeowners, become
both current on their tax bills and alleviate the underlying financial distress are likely to be the
most successful in neighborhood revitalization. Therefore, we suggest a combination of polices

12Property tax delinquency in the three counties surrounding Milwaukee (Waukesha, Washington, and Ozaukee)
was less than two percent in 2011. The property tax delinquency rate in the City of Milwaukee for the same year was
6.5%. Over our study period, delinquency in the City of Milwaukee is orders of magnitude higher than Milwaukee
County or the other three suburban counties.
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would be necessary to eliminate the delinquency and help the homeowner become financially
stable. To this end, the City of Milwaukee began the Strong Neighborhoods Plan (SNP)13 in 2014
to attempt to alleviate these issues. The four-part plan, among other things, helps homeowners
become current on their tax bills and provides partially forgivable loans to homeowners to make
emergency repairs to blighted properties. Such that SNP is successful at eliminating both tax
delinquency and the associated blight, our analysis suggests that nearby home prices should rise
providing additional tax revenue to the city and equity to homeowners.
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