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ABSTRACT 

 

 

 

THE RISE OF RESIDENTIAL FORECLOSURE IN FAIRFAX COUNTY: 

AN ANALYSIS OF PRICE-DEPRESSING EFFECTS ON PROPERTY VALUES 

WITHIN SUBDIVISIONS  

 

Krystal N. Workman, M.S. 

 

George Mason University, 2010 

 

Thesis Director: Dr. Timothy Leslie 

 

The American dream of homeownership has turned into an American nightmare for many 

regions of the country. As housing prices and sales took a downturn beginning mid-2006, 

many Americans owed more than their homes were worth. This event marked the 

beginning of a wave of foreclosures in numbers never seen before that has continued 

through 2009. A handful of studies address the potential risk foreclosures cause to 

neighborhood and community stability. One such effect foreclosures have on the 

community can be attributed to declining neighborhood property values. Through a 

regression method applied to three housing models that controls for location, property 

and subdivision characteristics, this thesis quantifies the price-depressing effect of 

residential foreclosures in Fairfax County, Virginia for single-family homes, townhomes, 

and condominiums. Final results of the regression analysis estimate that the effect of a 

1% increase in residential foreclosure in a subdivision decreases property values by 

6.26% among condominiums, 2.02% among single-family homes, and 1.19% among 



townhomes. Across Fairfax County, the estimated total fiscal impact of foreclosures on 

residential property values is $2.3 billion, resulting in an estimated property tax revenue 

loss of $22 million. 
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INTRODUCTION 
 
 
 
 

Foreclosure is an unfortunate event for the occupants of a foreclosed property. 

Foreclosure affects credit worthiness, limiting future opportunities to rent and obtain 

employment. Policy debates on foreclosure prevention and intervention are often directed 

to homeowners of soon-to-be-foreclosed properties. However, policymakers should not 

neglect aiding the communities where foreclosures are occurring beyond this homeowner 

assistance, as research has suggested that the negative effects caused by foreclosed 

properties extends beyond the walls of foreclosed homes (Baxter et al. 2000; Immergluck 

and Smith 2006; Lauria 1998; Lauria et al. 1999; Simons et al. 1998;). The negative 

effects of foreclosures to local neighborhoods and communities may include increased 

rates of crime, abandoned properties, and blighted properties; oversupply in the real 

estate market; and a negative community image (Lin et al. 2009; Schuetz et al. 2008; 

Shlay and Whitman 2006). The extent to which foreclosures cause negative spillover 

effects and the strength of those effects vary based on local housing markets and 

neighborhood characteristics. These geographic aspects are crucial for policymakers in 

addressing the effects of rising foreclosure rates seen throughout the United States.  

Inquiry into the price-depressing spillover effects of foreclosed properties on local 

neighborhoods and communities has been dominated by recent scholarship (Immergluck 

and Smith 2006; Lin et al. 2009; Schuetz et al. 2008; Shlay and Whitman 2006). The 
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limited number of empirical studies is partly due to the difficulty in obtaining the 

necessary data. The other primary reason is the complexity of quantifying the effects of 

foreclosure. Early studies have limited generalizability due to simplistic mathematical 

models and data assumptions (Simons et al. 1998). Newer studies have improved 

mathematical models but lack actual foreclosure data (Immergluck and Smith 2006; 

Shlay and Whitman 2006). The most recent studies improve the quality of data and use 

hedonic regression models while controlling for spatial relationships (Lin et al. 2009; 

Schuetz et al. 2008). While the inclusion of spatial controls is necessary in determining 

the effect they may have in foreclosure analysis, it is necessary that these spatial methods 

are given proper review prior to implementation. In previous studies spatial controls were 

defined by ‘neighborhood’ boundaries. Due to the lack of adequate data or adequate 

sample size, researchers were forced to define neighborhood differently through various 

aggregation schemes in their data. This thesis presents a readily-available alternative to 

selecting a neighborhood boundary based on the study topic. 

This thesis selects a housing-related boundary and uses housing-market data to 

analyze the price-depression spillover effect of foreclosure filing on property sales values 

and assessment values in neighborhood subdivisions. This research will quantify the 

price-depressing impact foreclosures have on neighboring homes’ sale values.  The 

regression analysis results show that as foreclosed properties increase in a neighborhood, 

the surrounding properties experience a decline in sales values. The property-specific 

data incorporated in this thesis was obtained for Fairfax County, Virginia from 2007 

through 2009. Fairfax County was part of a rapidly appreciating housing market, and its 
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subsequent decline should provide a reasonable estimate for metropolitan suburban 

markets with similar housing stock, density, and local economy (Abraham and 

Hendershott 1996; McClain and Fowler 2008).  

This thesis starts with a literature review of empirical studies on the price-

depressing spillover effect of foreclosures. Next, a methodology section describes the 

empirical model employed to demonstrate changes in housing values from changes in 

foreclosure percentages. A data section provides a brief description of the datasets in the 

study area of Fairfax County, Virginia; followed by a review of the models findings in a 

results section. Finally, the conclusion section outlines the contribution this thesis will 

make to current research and discusses the real-world implications of the findings. 
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LITERATURE REVIEW 
 
 
 
 

The housing market is known to be cyclical in nature (Abranham and Hendershott 

1996; Chinloy 1996; Himmelberg et al. 2005). Peaks or booms are characterized by high 

housing demand, rapidly rising housing prices, and strong economic growth while the 

trough or burst is characterized by just the opposite. Housing cycles can be seen 

throughout history but the drive of the phenomena can be different each time. Research 

investigations and economic speculation to determe the current market’s position in the 

cycle is often done by comparing it to past markets, which does not always prove 

effective.  As in the study produced by Himmelberg et al. (2005), their empirical results 

comparing the 2004 housing market with the 1980’s housing market revealed no 

evidence of a housing bubble nearing a peak. In this respect, continued research is 

necessary in all aspects of the housing cycle. 

Many economists believe that the current housing cycle began following the 2001 

recession (Mandel 2004). They suggest that low interest rates, easy-to-obtain mortgage 

loans with little or no down payment, and government-sponsored homeownership 

programs fueled the housing upturn. This unique combination not seen in past housing 

cycles caused the homeownership rate to be the highest the nation has ever experienced 

(“Census 2000 ZCTAs”). Additionally, the market circumstances were prime for 

investment opportunities (Brunnermeier 2009). As momentum built, housing supply tight 
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and money easily obtainable, hundreds of thousands of people all across the nation 

purchased homes at inflationary prices. As prices began to plateau in 2006 and 2007, 

sales slowed, investors lost interest, and homeowners in tight financial situations could no 

longer borrow against diminishing or anticipated home equity. As a result, the nation 

experienced waves of foreclosure beginning mid-2007 as people walked away from 

homes they ultimately had no investment. The entire economy took an even harder hit as 

the mortgage investment industry began to crumble in 2008. Following the foreclosure 

crisis and the financial crisis was a wave of unemployment, carrying the onslaught of 

foreclosures through 2009. Economists and speculators suggest that the nation’s 

economic condition will bottom out late-2009 and begin a slow recovery in 2010. 

However, as with Himmelberg et al. (2005), predicting the future is not always easy to 

do. 

 The national economic crisis has caused government to intervene. Many efforts 

have been made to boost the economic condition and soften the fall. Much debate has 

been over the proper methods of intervention and to what degree is appropriate (Harshaw 

2009). Continued research is crucial to guide policy makers in making imperative 

decisions that affect the entire nation and future generations. The foreclosure crisis is just 

one aspect of the current housing market downturn and should not be neglected among 

research investigations. For an individual, the consequences of foreclosure negatively 

impact their credit, housing options, and even employment opportunities; however, it is a 

legal consequence to a financial agreement. On the other hand, unforeseen consequences 
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follow to those outside the financial agreement. When the quantity of foreclosures is 

large as in the current foreclosure crisis, the consequences are magnified.  

A number of empirical studies have addressed the negative spillover effects 

foreclosed properties have on the local neighborhoods and community. Past 

investigations have linked crime to foreclosure (Wilson and Paulsen 2008). When 

properties are unkept and abandoned, they can become harbors for criminal activity 

affecting the safety of those in the neighborhood. Likewise, abandoned buildings are 

susceptible to vandalism and blight resulting in a negative community image (Shlay and 

Whitman 2006). In extreme cases, property blight can fuel neighborhood blight as 

community fees and taxes go unpaid to maintain common areas (Shlay and Whitman 

2006). Increased crime and unsightly properties in a neighborhood can slow sales and 

detour future buyers to seek a “better” neighborhood. Thus it is not surprising that 

foreclosures have been linked to devaluation of neighboring homes by way of the 

appraisal mechanism (Immergluck and Smith 2006; Lin et al. 2009; Schuetz et al. 2008; 

Simons et al. 1998).    

This thesis focuses on the devaluation of homes surrounding foreclosed properties 

through the use of hedonic demand theory. This theory requires that housing is a 

composite good that can be reduced to constituent characteristics and market value 

estimates can be obtained for each characteristic (Nelson 1978; Rosen 1974).  In other 

words, a home is valued differently based on its characteristics, such as the number of 

bedrooms and bathrooms, square feet, neighborhood attributes, or location. Hedonic 

models are most commonly estimated using regression analysis and used to construct a 
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price index to compare housing. This method is frequently used in a variety of housing 

market studies to assess valuation such as real estate appraisals, tax assessments, 

litigation, academic studies, and other mass valuation projects. A number of empirical 

studies have addressed the spillover effects of residential foreclosed properties on the 

devaluation of local neighborhoods (Immergluck and Smith 2006; Lin et al. 2009; 

Schuetz et al. 2008; Shlay and Whitman 2006; Simons et al. 1998). Such studies examine 

different housing markets within the United States and vary somewhat in methodology. 

Although results differ, the general outcome reveals foreclosed properties cause a price-

depressing spillover effect on surrounding neighborhood properties. 

Early studies assessing the effects of foreclosure on surrounding properties are 

limited due to data restraints. Such studies pioneered in the use of hedonic models and the 

use of spatial controls to define the extent of a neighborhood. Simons et al.’s (1998) 

study of Cleveland used 1992-1994 property tax delinquencies as a proxy for foreclosure 

data. The results estimate that one percentage increase in property tax delinquency causes 

a $788 decrease in sales of “nearby” homes. “Nearby” properties in this study were 

defined as being on the same page of the county auditor’s map book as the foreclosed 

property. Shlay and Whitman’s (2006) study of Philadelphia use 1984 and 2000-2001 

abandoned property data, a common result of foreclosed properties, to assess the impact 

on property values. They estimate that the presence of one vacant property decreases 

properties values located within 150 feet by $7,627 with effects diminishing as distance 

increases. Although both of these studies report a loss to property values, defining an 

exact dollar loss is not proportionate suitable in a market with a large range of existing 
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home values. This thesis uses percent change to interpret the relative effect foreclosure 

has on property values. 

The use of actual foreclosure data in more recent studies has improved the 

methodological approach and enhanced overall understanding of the effects of 

foreclosure on neighboring properties. Immergluck and Smith’s (2006) study of Chicago 

uses foreclosure filings during 1997-1998 and sales transactions during 1999 to estimate 

the devaluation effect of foreclosure on surrounding properties, while controlling for 

neighborhood characteristics based on census tract boundaries. Their study estimates that 

a foreclosure within one-eighth mile of a single-family home could lower its sale price by 

0.9%.  

As foreclosure rates increased in the latter 2000s and began to raise national 

concern, more sophisticated studies emerged using more recent foreclosure data and 

improving upon methodological approaches. Lin et al.’s (2009) study of Chicago 

analyzes the price-depressing spillover effect foreclosures have on neighborhood 

properties through the appraisal mechanism. This study uses two years (2003 and 2006) 

worth of data to control for the housing cycle and census tract and ZIP code boundaries to 

control for neighborhood characteristics. Their results shows price-depressing effects 

tend to be most severe (-8.7%) on adjacent properties of a foreclosure and diminishes to 

as low as -1.7% at about 0.6 miles away. They also show price-depressing effects tend to 

be most severe within 2 years of a foreclosure and diminish with time. Additionally, 

results revealed there is virtually no negative effect beyond ~0.25 miles or if the 

foreclosure is more than 6 years ago and effects are milder during housing boom cycles.  
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Schuetz et al. (2008) does a similar study of New York City’s foreclosures and 

the effects of devaluation on neighborhoods using longitudinal data (2000-2005). This 

study analyzed house prices before and after foreclosure to control for pre-existing price 

differences across neighborhoods to minimize selection bias, while ZIP code boundaries 

were used as a fixed control for property characteristics. They reported that census tract 

boundaries, which are smaller than NYC’s ZIP code boundaries, were not used due to the 

small sample of home sales within the smaller boundaries. After controlling for pre-

existing price differences in neighborhoods and property characteristics of 

neighborhoods, their results show property sales within a distance of 500 feet from 

multiple recently-foreclosed properties (within 18 months) cause a significant 

devaluation. 

Despite the fact that these studies focus on different cities, use different 

assumptions and methodologies, and cover different time periods, they all confirm that 

foreclosures’ detrimental impacts are communal as they depress neighboring properties’ 

sales prices. The most recent studies prove that the effects of foreclosure extend not only 

spatially but also longitudinally. Up to this point, foreclosure analysis has not included 

subdivision boundaries. Using such data can enhance the study of residential foreclosure 

by providing boundaries that are closely related to the nature of housing. 
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METHODOLOGY 

 

 

This thesis uses a model that is based on a recognized theory of hedonic prices 

and characteristic demands; that the valuation of a home is a product of a variety of 

property and neighborhood characteristics as well as location. This research will quantify 

the price-depressing impact foreclosures have on neighboring homes’ sales values 

through three multiple variable regression models using individual point data for single-

family homes, townhomes, and condominiums. All three models will account for the 

effect of foreclosure at the subdivision level. Each hedonic regression model takes the 

following form: 

(1)    ln(yi) =  +ß1xi+ß2xi+… + i    i = 1,…,N 

in which yi is the dependent variable of individual property sales price;  and ß 

represents the parameters describing the line that will be estimated based on independent 

variables xi, which are categorized by property characteristics, subdivision 

characteristics, and market location; i is the error term associated with each observation 

i.  

During the initial regression analysis, tests for normality, multicollinearity, 

heteroskedasticity, and spatial autocorrelation will be conducted (Chi and Zhu 2008). If 

necessary, a respecification of the model will be conducted. The Jarque-Bera test will be 
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used to examine the normality of the distribution of the errors. This test combines the 

effects of skewness and kurtosis. This research anticipates normal distribution of the 

errors as required by the tests of variance and spatial dependence. Multicollinearity 

condition numbers measures how sensitive a linear equation solution is to small changes 

in matrix coefficients. If the multicollinearity condition number is high, then coefficient 

signs may be flip or significance values may be unstable, allowing little statistical 

inference to be made. This research aims for condition numbers less than 30 in order to 

avoid highly severe problems of multicollinearity (Cohen et al. 2003). Three tests of 

heteroskedasticity will be employed to test the variance of the error term. This research 

expects the variance to be constant, since it is an underlying assumption of OLS. Finally, 

tests of the spatial lag and error will indicate the absence or presence of spatial 

dependence. If spatial dependence is present, then the robust test will help to identify 

possible types of spatial dependence.  

As mentioned above, this thesis uses a traditional hedonic model to quantify the 

fiscal impact of foreclosure by controlling for the valuation of a property based on its’ 

location, amenities, neighborhood characteristics. Each housing model encompasses 

variables unique to the type. Below is an explanation of each variable, methodological 

justification, and expected outcome when incorporated in each housing model. 

Dependent Variable 

The dependent variable used in all three housing models is the property sales 

value. The range between the minimum and the maximum values is quite large and can 

cause heteroskedasticity among the regression residuals. A common measure used in past 
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investigations to correct for heteroskedasticity is to use the natural log of the dependent 

variable and all explanatory variables consisting of large value ranges (Lin et al. 2009). 

Therefore this investigation uses the natural log of property sales value as the dependent 

variable. 

Market Location Variables  

Attributes of a property or subdivision may contribute differently to property 

values in some parts of the county as opposed to others. This phenomenon, spatial 

submarket segmentation, can be accounted for through spatial location controls 

throughout the county (Immergluck and Smith 2006). Using the city, town, or locality 

name is common practice in past regression models (Goodman and Thibodeau1997; 

Hardin and Wolverton 2001; Immergluck and Smith 2006; Lin et al. 2009; Schuetz et al. 

2008) and can be used to account for community differences such as income, schools, 

parks, demographics, etc. This thesis uses eight geographic groupings of similar localities 

for a smaller, less complicated list of variables: 1) Great Falls; 2) McLean, Falls Church, 

and Arlington; 3) Vienna and Oakton; 4) Fairfax, Burke, and Clifton; 5) Alexandria, Fort 

Belvoir, and Lorton; 6) Annandale and Springfield; 7) Chantilly and Centreville; and 8) 

Herndon and Reston. In order to avoid perfect collinearity and biasing the results, 

Fairfax, Burke, and Clifton serve as the controlled (omitted) market location in each 

model. Fairfax, Burke, and Clifton are chosen because they are at the geographical 

central point in Fairfax County. 

Property Variables 

Property Characteristics. Traditional hedonic models include basic property 
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characteristics that distinguish one property from another and are associated with the 

buyer’s decision-making process. Of all the property characteristics, past research 

confirms that square footage of living area is the variable that has the greatest impact on 

the sales price (Lin et al. 2009; Schuetz et al. 2008). These finding are consistent with 

theory; as the size of the home increases, the value of the home typically increases. 

Therefore, this thesis includes above grade square footage of living area in both the 

single-family and townhome models and is expected to behave as described in past 

literature and in theory. This particular variable was not used in the condominium model 

because nearly half of the observations contained null values. To avoid error of omission, 

number of bedrooms was used in place of square footage of living area. Using the 

number of bedrooms as a proxy for the size of the home is practical in theory; as the 

number of bedrooms increase, typically the size of the condominium increases. Although 

condominiums tend to have less extra space (i.e. foyer, laundry room, mud room, family 

room, den, hallways, staircase, sun room, etc.), even single-family homes have a 

significant correlation with square feet and bedrooms at r = .46. Hence, the number of 

bedrooms in the condominium model is expected to behave in a positive manner similar 

to that of square footage of living area. 

Additional property characteristics expected to influence the price of a home is 

the number of bathrooms and the inclusion of a basement. As seen in past hedonic 

models, both of these variables have positive effects on the value of a home (Lin et al. 

2009; Schuetz et al. 2008). It is also important to note that neither of these variables is 

highly correlated with square footage of living area. Bathrooms are relatively small and 
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does not influence the overall size of the home, while the square footage of a basement is 

not included in the property’s above grade square footage of living area. Therefore, it is 

expected that property values in all three models increase as the number of bathrooms 

increase. Likewise, the inclusion of a basement is also expected to increase property 

values in both the single-family and townhome models (Condominiums do not have 

basements, hence this variable was omitted). 

Another property characteristic that influences the purchase price is the age of the 

home. Typically as a home ages the property value begins to decline due to the 

progressive deterioration of the building and the cost associated with repairs, implying a 

linear effect. Goodman and Thibodaeu (1997) noted that there was actually a curvilinear 

pattern between age and housing valuation, meaning as a home ages it loses value but at 

some point the value lost isn’t as significant. The authors explain that not controlling for 

the curvilinear effects of age causes heteroskedasticity in the model’s residuals. To 

account for the positive vintage age effect, Lin et al. (2009) and Schuetz et al. (2008) 

included age-squared as a variable to accompany age in their hedonic regression models. 

Therefore, in this thesis age and age-squared in all three models are expected to behave as 

noted in past literature.  

Transportation. Previous studies have found that proximity to public rail 

transportation in metropolitan areas often influences the sale price of a home (Cervero 

and Duncan 2002; Hess and Almeida 2007; Lewis-Workman and Brod 1997; Theebe 

2004). Studies have proven that proximity to public rail transportation can have a positive 

or negative influence on property values based on distance, accessibility, noise, crime, 
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and demographics surrounding the transit station. Controlling for proximity to public rail 

transportation can be done in two ways: straight-line distance or network distance. 

Cervero and Duncan (2002) found that both yield significant outcomes. In this research, 

straight-line distances were chosen over network distances as many transit patrons within 

close proximity of a stop may walk or bike. Network distances, which rely on the road 

system, would not take into consideration shortcuts through parking lots, schools, parks, 

etc. This thesis assumes the maximum distance of one-half mile as used in Hess and 

Almeida’s (2007) study. 

Fairfax County offers two major types of public rail transportation: Metro Rail 

and Virginia Railway Express (VRE). Metro is designed to serve job commuters and 

tourists around the Washington D.C. metropolitan area. The VRE is designed to connect 

with other rail transit throughout the East Coast, moving both cargo and people. Further 

comparing the two, Metro provides greater accessibility by offering lower fares, running 

for a longer duration of time making frequent stops, and having more stations that cover 

the major job hubs of the metropolitan area. Accessibility of public rail transit has proven 

beneficial to surrounding properties’ values in past literature (Hess and Almeida 2007; 

Lewis-Workman and Brod 1997). Metro is also associated with less noise in comparison 

to VRE’s train whistle and heavy commercial freight cars. Noise of public rail transit has 

proven to lower property values in past literature (Theebe 2004). Therefore, this thesis 

expects that all housing types within a one-half mile of a Metro station will experience a 

positive effect on property values; homebuyers are willing to pay more for a home closer 

to a Metro station because of its accessibility and design. On the other hand, VRE is 
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expected to have a negative impact on single-family and townhome property values 

within a one-half mile radius of a station due to limited accessibility and noise. There are 

no condominiums within a one-half mile of VRE stations and thus omitted as a variable 

in this particular model. 

Subdivision Variables 

Description of Boundary. Subdivision boundaries were chosen for this study with 

the underlying assumption that homes within the subdivision are similar to each other. 

This assumption is primarily true for housing structure, sales price, and neighborhood 

amenities. Using subdivision boundaries is a departure from the literature when it comes 

to foreclosure analysis. Previous studies have relied on more arbitrary boundaries to 

study the effects of foreclosure. Three such boundaries are addressed here with the reason 

they were not selected as an appropriate boundary to study residential foreclosure in this 

thesis: ZIP codes, census entities and distance buffers.  

ZIP codes are geographic areas created for the postal system to aid in efficiently 

routing mail (U.S. Code Title 39 Section 101a). These areas are not polygon features but 

a clustering of linear features (e.g parcels and roads) based on addresses registered with 

the United States Postal Service (Grubesic 2008). Since ZIP codes are not meant to be 

reported as polygon boundaries, this is the first reason this geographic boundary is not 

used to study foreclosure. 

Second, as new addresses are introduced into the United States Postal Service 

(USPS) system, the area of the ZIP code may be affected. Additionally, as USPS 

facilities and personnel resources change, ZIP code designations may also change 
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affecting the geographic area. Because the area within a ZIP code can change frequently, 

the USPS does not provide geographic boundary documentation. It is non-USPS 

organizations that produce ZIP code maps for distribution and data analysis, which may 

result in conflicting boundaries based on the date of creation. Conflicting boundaries in 

data analysis causes differing results, which is known as the Modifiable Areal Unit 

Problem (Grubesic 2008). Hence, any future analysis using ZIP code boundaries and 

foreclosure data may yield differing results. 

Third, the shape and size of the ZIP codes will affect the statistical outcomes 

(Grubesic 2008). Since aggregated units assume homogeneity, areas of concentration 

within a ZIP code are not identifiable. If the concentration is small and the ZIP code 

boundary is large, the effect of foreclosure will appear small. Further, ZIP codes do not 

adhere to jurisdiction boundaries making it impossible to use jurisdiction-based housing 

data to study the foreclosure phenomenon. Missing data in ZIP codes areas extending 

beyond jurisdiction boundaries will cause poor results. 

In attempts to resolve various ZIP code boundary problems, the U.S. Census 

Bureau has created ZIP Code Tabulation Areas (ZCTAs) as a statistical geographic entity 

for data analysis that approximates the delivery area of a USPS five-digit or three-digit 

ZIP Code (U.S. Census Bureau: “Census 2000 ZCTAs”). However, concerns about 

ZCTAs construction and its impact on data aggregation cause some concern when 

analyzing census populations (Grubesic 2008). This thesis does not use census data (as 

described below) and seeks a smaller geographic unit to study the effect of foreclosure on 

property values. 
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Census boundaries are geographic entities created for the census bureau’s data 

analysis as well as other government and non-government data analysis (U.S. Census 

Bureau: “Geographic Areas Reference Manual”). They are drawn based on visual 

boundaries (e.g. roads and streams) and non-visual jurisdiction boundaries (e.g. town, 

city, county and tribal trust lands). The purpose of these boundaries is two fold: 1) 

provide geographic entities for statistical analysis of aggregated demographic, housing, 

social and economic data, and 2) provide geographic units that protect individuals’ 

identity (U.S. Census Bureau: “Geographic Areas Reference Manual”; U.S. Code Title 

13). This research omits using census data because the data is relatively old and/or 

available only at large geographic entities. The most recent, comprehensive data available 

to the public is from the 2000 decennial census. However, more recent data is being 

collected yearly using the American Community Survey (ACS) but data releases are 

based on population thresholds and sample size (U.S. Census Bureau: “American 

Community Survey”). For the smallest geographic entities (e.g. tracts, blocks, block 

groups), anticipated release is after the year 2010. Neither the 2000 census data nor the 

current ACS data capture the appropriate information in small geographic entities to 

analyze the negative effects of the recent foreclosure crisis. Since this research omits 

using census data, it also omits using the census boundaries that were specifically 

designed for the data. 

Distance buffers are boundaries created at interval distances around each home. In 

past literature such buffers are referred to as distance buckets or distance bands 

(Immergluck and Smith 2006; Lin et al. 2009; Schultz et al. 2009). Foreclosure values are 



19 

calculated for each feature to determine any distance effects. Distance buffers can be 

problematic when studying phenomenon because bands are defined by the researcher 

instead of the phenomenon being studied. These predetermined distance buffers may 

prove problematic because they do not adjust to reflect housing density. For example, in 

areas of high concentration, distance bands may exaggerate the effects of foreclosure 

compared to areas of less concentration. In addition, distance buffers may capture data 

that is non-comparable and exclude data that is comparable. Depending on the location of 

a particular home, the buffered distance from that home may exclude very similar homes 

but include homes of closer proximity with fewer similarities. Subdivision boundaries 

improve distance buffers in two ways. First, the boundary is defined by its interior 

parcels, allowing the data to dictate boundary size unique to its situation. Second, 

subdivision boundaries provide a distance cap prohibiting the inclusion of non-

comparable data but including comparable data regardless of the location of a particular 

home within a subdivision. 

Homeowners Associations. In this thesis, governing boards for single-family 

homes, townhomes, and condominiums are referred to as homeowners associations 

(HOA). These organizations were first developed in the 1960s and today approximately 

54.6 million people in the United States reside in various neighborhood associations. This 

figure continues to increase as the majority of new housing in rapidly growing urban 

areas is governed by HOAs (Agan and Tabarrok 2005; McKenzie 2003). HOAs are fee 

based and have several shared characteristics; homeowners have common ownership of 

amenities (i.e. buildings, streets, recreation centers, pools, tennis courts, etc.), 
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homeowners are regulated by a set of rules ranging from architectural restrictions to 

lifestyle issues, and homeowners maintain a private government in which all are 

members (McKenzie 2003). Theory along with past research suggests that HOAs 

increase home values because constraints and costs of an HOA are balanced with benefits 

of neighborhood stability. Agan and Tabarrok (2005) found after controlling for 

subdivision and location that HOAs increase property values by 5.4%. All townhomes 

and condominiums in Fairfax County fall within various HOAs, while about half of 

single-family homes are within HOAs. Therefore, this thesis only controls for HOAs in 

the single-family model and anticipates that a home’s inclusion in an HOA increases its 

value as found in past literature.  

Club Goods. Subdivisions that are governed by HOAs pose particular benefit to 

housing values in that covenant regulations provide neighborhood stability as well as 

provide additional benefits such as neighborhood amenities and/or services (Agan and 

Tabarrok 2005; McKenzie 2003). Since all townhomes and condominiums are governed 

by an HOA, this thesis seeks to further control for variations among HOAs within Fairfax 

County through the use of club goods among these two housing types. Strahilevitz (2006) 

defines club goods as resources or amenities for which the optimal sharing group is 

restricted to all homeowners residing in a particular neighborhood, and the cost to 

maintain such resources is divided by the residents residing in the neighborhood. Club 

goods included in this investigation include pool access or membership, gated 

community, golf course access or membership, and covered parking.  

Pool access or membership refers to the swimming amenities offered for being 
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part of the community. The pool can be immediately within or without the subdivision 

boundaries. When the pool is located without the subdivision boundaries, pool access is 

by membership fee and proof of residence in the local area but not restricted to just one 

HOA. When the pool is located within the subdivision boundaries, the amenity is only 

available to residence within the particular HOA, where membership is through HOA 

fees. Since data input into MRIS does not distinguish the location of the pool being 

within or without the subdivision in its listings, this investigation could not control for 

possible price impacts each may contribute to housing values. Although pool amenities 

are anticipated to be significant and positive as found in past literature (Sonstelie and 

Portney 1980), it is likely that the impact on sales will be slightly less among townhomes 

when compared to condominiums due to the fact that many subdivisions offer 

memberships to pools outside the subdivision boundaries, making the amenity less 

exclusive. 

Gated communities have some measure of security around the perimeter of the 

subdivision and at the main entrance. Bible and Hsieh (2001) found that the added 

security of a gated entrance to the subdivision increases property values within an HOA 

by 6.07%. Likewise, it is anticipated that gated communities within this investigation has 

similar impact on property values among condominiums. This variable is not included in 

the townhome model due to a relatively small number of gated communities among 

townhomes in Fairfax County.  

Golf course access or membership refers to the golf amenities an HOA offers for 

being part of the community. Golf courses in or near an HOA provide views of wide-
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open, well-maintained expanses of land, which has a positive impact on property values. 

Lutzenhiser and Netusil (2001) found that properties within 200 feet of a golf course 

experience the largest increase in sale price of all open space types, but this effect drops 

off quickly as distance from the golf course increases. In this thesis, distance to the 

nearest golf course is not calculated but an HOA’s inclusion of golf course amenities is 

the controlling factor. Therefore, it is anticipated that HOAs offering golf course 

amenities are expected to have a positive impact on property values in both the 

townhome and condominium model. 

Parking provisions exist for every condominium and townhome development in 

Fairfax County but the type of parking varies greatly among condominiums. Past 

research has shown that the more materials and land needed for parking impacts sales 

values of condominium units (Jia and Wachs 1999; Orquina et al. 2003). Hence, premium 

parking (i.e. parking garage or other covered parking) can be considered a club good. Jia 

and Wachs found that the average selling price of condominiums with parking garages 

was 13% higher than those without. Therefore, it is anticipated that covered parking as a 

control in the condominium model will positively influences property values as seen in 

past literature.  

Lots per Acre. In this investigation, lots per acre relates to housing density per 

subdivision as determined by zoning ordinances and was calculated by dividing the total 

number of lots (or units) over the total subdivision acreage. The output provides an 

estimate of the total number of lots allowed to be developed per acre per subdivision. The 

more lots allowed per acre, the more densely packed the housing will be in a subdivision. 
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Wassmer and Baass (2006) found that urban areas with a greater degree of centralization 

are expected to lower property values. As centralization [housing density] increases by 

10%, median housing values decrease by 0.2–0.3%. Homes priced above the median 

housing value experience a greater negative impact to centralization (0.5–0.6%). 

Therefore, it is anticipated that all three models will experience a negative price impact 

from increase centralization but the impact is expected to vary among the three housing 

types. In the case of single-family home and townhome subdivisions, housing density 

directly relates to property lot size. Immergluck and Smith (2006), Lin et al. (2009), and 

Schuetz et al. (2008) included property lot size in their regression models and found that 

property values increase as lot size increases (i.e. decentralization). Therefore, single-

family homes are expected to have the greatest negative impact followed by townhomes. 

Percent Foreclosure. Foreclosure filing is the last step in the entire process of a 

bank repossessing a home due to a series of delinquent mortgage payments or an 

agreement between the homeowner and the lender. This final process in the State of 

Virginia is either done through the court system, judicial process, or through Notice of 

Sale by the lender, non-judicial process, to transfer ownership. Either method results in 

documenting the property as foreclosed on the deed. Prior to foreclosure, the mortgage 

delinquent individual usually has other opportunities to work with their lender to solve 

their financial obligation, generally by selling the property to pay their debt. This is 

commonly referred to as a short sale or pre-foreclosure. Depending on the mortgage 

delinquent’s changing financial situation, a single property can enter the pre-foreclosure 

stage more than once. Hence, this study only includes foreclosure filings, the final stage, 
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to ensure the effect of foreclosure can be concisely measured.  

Percent foreclosure per subdivision was calculated by using the total number of 

foreclosed properties in 2007–2008 divided by the total number of properties within each 

subdivision. Past studies have affirmed that foreclosed properties themselves sell at a 

discounted price. Additionally, past studies have indicated that through the appraisal 

system foreclosed properties cause nearby properties to likewise sell at a reduced value 

(Immergluck and Smith 2006; Lin et al. 2009; Schuetz et al. 2008). No studies up to this 

point have quantified the price depressing effect foreclosures have on homes within a 

subdivision level. Therefore, percent foreclosure as a subdivision characteristic provides 

every property in the sample a link to foreclosure, whether the individual properties 

foreclosed or not, in order to quantify its impact on property valuation. 

Keeping consistent with past literatures’ findings that foreclosure impacts 

neighborhood sales values (Lin et al. 2009; Schuetz et al. 2008), it is anticipated that the 

percentage of foreclosure per subdivision will show a negative impact on home sales 

values at the subdivision level among all three housing models. Using the regression 

coefficients for foreclosure, it is possible to estimate overall fiscal impact on housing 

sales and tax revenue in Fairfax County. 
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DATA 

 

 

This thesis uses data obtained from Fairfax County Government and Metropolitan 

Regional Information Systems, Inc. (MRIS) to analyze the price-depressing effect 

residential foreclosures have on the surrounding properties in Fairfax County, Virginia. 

Fairfax County is a rapidly growing area within the Washington D.C. Metropolitan 

Statistical Area and has recently flourished from a major housing boom. However, 

beginning mid-2006 Fairfax County’s housing market burst, like much of the nation’s 

booming cities (McClain and Fowler 2008). Consequently, in late-2007 Fairfax County 

experienced a significant increase in foreclosures and the number of foreclosures 

continued to rise through 2008. Prior to 2007, the region did not experience a high 

quantity of foreclosures (McClain and Fowler 2008). Like the rest of the nation, the 

current foreclosure crisis is not a result of high unemployment levels but to a number of 

issues associated with lending, regulations, and supply and demand of housing (Center 

for Responsible Lending: “Subprime Spillover;” Schloemer et al. 2006). The study area 

of Fairfax County can be comparable to other similar metropolitan housing markets when 

analyzing the price-depression effects foreclosures have on neighborhood property 

values. 

This study uses four sources of data: residential foreclosure filings, sales values, 
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property characteristics, and neighborhood characteristics. Each will be discussed in 

further detail, as follows: 

Foreclosure Filings 

The data was retrieved from Fairfax County court records via the Department of 

Tax Administration and spans from January 1, 2007 to December 31, 2008 (Fairfax 

County Government: “Foreclosure Filings”). Residential foreclosure filings in 2007 and 

2008 totaled 7,410, which represents 2.3% of the total housing supply. Breaking down 

the total, there were 3,000 single-family homes (1.6%), 2,830 townhomes/duplex (3.2%), 

and 1,580 condominiums (3.2%) that went to foreclosure during the specified time 

period. Although rare within a two year time span, there were a few properties that 

underwent foreclosure more than once. Duplicate foreclosed properties were not omitted 

from this investigation because they were entirely separate events as recorded on the 

property deed. 

Residential Property Sales Values 

Residential property sales data obtained for this study spans from January 1, 2008 

through July 1, 2009 (MRIS: “Residential Property Sales”). This thesis sought to obtain 

as many sales observations as possible prior to the start of this analysis, which was mid-

July 2009. The total sales transaction for the time span was 16,841, which represents 

5.2% of the total housing supply. Breaking down the total, there were 8,515 single-family 

homes (4.5%), 6,647 townhomes/duplexes (7.5%), and 1,679 condominiums (3.4%) sold 

within the timeframe. Duplicate property sales were only included if they had different 

contract and closing dates. 
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Property Characteristics 

 Although MRIS was the primary source for property characteristics, the data was 

supplemented with assessment data obtained from Fairfax County Government. The data 

used in this study reflects what a realtor inputs into MRIS at the time he/she lists a 

property for sale (MRIS: “Residential Property Sales”). Most fields in the database are 

optional, which allows for inconsistencies across the dataset. To avoid including 

observations with missing data, MRIS data was joined by spatial relationship to the 2009 

tax dataset (Fairfax County Government: “Residential Property Characteristics”). The 

characteristics of significance are residential classification, housing type, above grade 

square footage of living area (or number of bedrooms in the case of condominiums), 

number of bathrooms, inclusion of basement, and building age, all of which are 

consistent with hedonic regression analysis in previous studies (Immergluck and Smith 

2006; Lin et al. 2009; Schuetz et al. 2008). Additional property information was collected 

using Fairfax County’s Department of Transportation 2009 dataset to determine a 

property’s proximity in miles to train and metro stop (Fairfax County Government: 

“Metro and Bus Transit Locations”).  

Subdivision Characteristics  

The extent of a neighborhood in this thesis is defined by the legal subdivision. A 

total of 2,638 out of 6,991 subdivisions were included in this investigation. Subdivision 

boundaries were obtained through the Department of Tax Administration for the 2009 tax 

year (Fairfax County Government: “Subdivision Boundaries”). The exact boundary of a 

subdivision is determined by the total area sum of all parcels included in a named 
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subdivision. The neighborhood characteristics of each subdivision included in this study 

were obtained through MRIS and the Department of Tax Administration (Fairfax County 

Government: “Subdivision Boundaries;” MRIS: “Residential Property Sales”); such 

characteristics are homeowner association, club goods (pool access, gated community, 

golf course access, and covered parking), number of lots per acre, and percent 

foreclosure.  

Market Locations 

Eight market locations were used in this investigation to control for possible 

spatial impacts on the valuation of subdivision and property characteristics at the 

community level. The eight market locations are divided by locality names and are as 

follows: 1) Great Falls; 2) McLean, Falls Church, and Arlington; 3) Vienna and Oakton; 

4) Fairfax, Burke, and Clifton; 5) Alexandria, Fort Belvior, and Lorton; 6) Annandale and 

Springfield; 7) Chantilly and Centreville; 8) Herndon and Reston. 
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RESULTS 

 

 

The occurrence of a foreclosure in a neighborhood causes potential threats to the 

neighborhood through the valuation of comparable properties. As a result, neighborhood 

and property quality and amenities are markdown. This value can be calculated by the 

common hedonic price specification. The descriptive statistics of the variables used in the 

hedonic regression models are listed in Table 1. 

The variables listed in Table 1 are broken down into four categories: dependent 

variable, market location variables, property variables, and subdivision variables. The 

dependent variable, sales price, identifies the range for each housing type. As expected, 

single-family homes have the largest range and the highest mean value in comparison to 

townhomes and condominiums. As the table depicts, housing is not evenly distributed 

among the market locations nor is the distribution even among housing type. For 

example, the largest share of condominiums (30%) falls within the McLean/ Falls Church 

market location; however, this market location represents the smallest share of the total 

townhome inventory (4%). Noting that there is a difference in distribution and including 

these variables in the hedonic regression models will help interpret valuation based on 

location demands. As for property variables, single-family homes on average are larger 

and older than the other housing types. Despite the fact that townhomes are similar to  
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Table 1. Descriptive Statistics 

Variable Mean Std. Dev. Min. Max. 

Dependent Variable 

2008-2009  Sales Price     

SF $548,683 $309,878 $77,500 $4,068,750 

TH $328,575 $127,706 $2,050 $1,700,000 

C $232,641 $114,833 $36,000 $1,190,000 

Market Location Variables 

Great Falls     

SF 0.02 0.13 0.00 1.00 

McLean, Falls Church     

SF 0.15 0.35 0.00 1.00 

TH 0.04 0.20 0.00 1.00 

C 0.30 0.46 0.00 1.00 

Annandale, Springfield     

SF 0.21 0.40 0.00 1.00 

TH 0.13 0.34 0.00 1.00 

C 0.13 0.34 0.00 1.00 

Clifton, Burke, Fairfax     

SF 0.16 0.37 0.00 1.00 

TH 0.20 0.40 0.00 1.00 

C 0.03 0.18 0.00 1.00 

Herndon, Reston     

SF 0.12 0.32 0.00 1.00 

TH 0.19 0.39 0.00 1.00 

C 0.20 0.40 0.00 1.00 

Vienna, Oakton     

SF 0.09 0.28 0.00 1.00 

TH 0.04 0.20 0.00 1.00 

C 0.05 0.21 0.00 1.00 

Alexandria, Lorton     

SF 0.19 0.39 0.00 1.00 

TH 0.24 0.43 0.00 1.00 

C 0.18 0.38 0.00 1.00 

Property Variables 

Square footage     

SF 2,097 1,061 400 14,492 

TH 1,480 323 816 3,972 

Number of Bedrooms     

C 1.96 0.64 0.00 4.00 

Number of bathrooms     

SF 3.21 1.10 1.00 12.00 

TH 3.21 0.69 1.00 8.00 

C 1.73 0.63 1.00 5.00 

Inclusion of basement     

SF 0.82 0.38 0.00 1.00 

TH 0.81 0.39 0.00 1.00 

Building age     

SF 35.27 17.36 0.00 245.00 

TH 23.70 11.27 0.00 62.00 



31 

Table 1. Descriptive Statistics (cont.) 

Variable Mean Std. Dev. Min. Max. 

Building age (cont.)     

C 27.11 14.47 0.00 50.00 

<0.5 mile to Metro stop     

SF 0.01 0.08 0.00 1.00 

TH 0.03 0.16 0.00 1.00 

C 0.08 0.27 0.00 1.00 

<0.5 mile to VRE stop     

SF 0.02 0.13 0.00 1.00 

TH 0.03 0.18 0.00 1.00 

Subdivision Variables 

Homeowner Association     

SF 0.45 0.50 0.00 1.00 

Pool Amenities      

TH 0.37 0.48 0.00 1.00 

C 0.90 0.29 0.00 1.00 

Golf Course Amenities     

C 0.04 0.19 0.00 1.00 

Gated Community     

C 0.09 0.29 0.00 1.00 

Covered Parking     

C 0.36 0.48 0.00 1.00 

Lots per Acre     

SF 2.56 1.11 0.11 13.08 

TH 6.70 3.43 1.24 31.90 

C 30 26 3 150 

Percent Foreclosure     

SF 3.10 3.90 0.00 33.33 

TH 5.34 5.69 0.00 50.00 

C 4.17 3.77 0.00 15.32 

SF n = 8,515     

TH n = 6,647     

C n = 1,679         

SF = Single-Family Home, TH = Townhome, C = Condominium 

 

 

condominiums in that they share joining walls, it is interesting to note that townhomes 

are more similar to single-family homes when looking at property characteristics. Finally, 

notable subdivision characteristics are lots per acre and percent foreclosure. Looking at 

the number of lots developed per acre in Table 1, single-family subdivisions are the least 

dense development, followed by townhomes.  Condominiums are the densest type of 
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development. This pattern is not reflected in percent foreclosure per subdivision as 

townhomes have the highest average foreclosure (5.4%) and the greatest range with at 

least one of those subdivisions experiencing 50% foreclosure. 

 

 

Table 2. OLS Model Statistics 

 

Single 

Family 

Town 

Home Condo 

Model Statistics 

N 8,515 6,647 1,679 

R
2
 0.77 0.70 0.75 

F-statistic 1,702.69 924.32 296.52 

F-statistic Probability 0.00 0.00 0.00 

Regression Diagnostics 

Multicollinearity Condition 81.07 105.12 43.68 

Jarque-Bera    

Value 1,296.56 963,440.60 138.13 

Probability 0.00 0.00 0.00 

Diagnostic for Heteroskedasticity 

Breusch-Pagan    

Value 3,401.19 2,028.70 300.43 

Probability 0.00 0.00 0.00 

Diagnostics for Spatial Dependence 

Moran's I (error)    

Mi/DF 0.315 0.377  

Value 49.66 52.24 - 

Probability 0.00 0.00 - 

Lagrange Multiplier (lag)    

Value 2,248.35 2,778.09 - 

Probability 0.00 0.00 - 

Robust LM (lag)    

Value 466.44 440.90 - 

Probability 0.00 0.00 - 

Lagrange Multiplier (error)    

Value 2,427.41 2,673.77 - 

Probability 0.00 0.00 - 

Robust LM (error)    

Value 645.50 336.59 - 

Probability 0.00 0.00 - 

Lagrange Multiplier (SARMA)    

Value 2,893.85 3,114.67 - 

Probability 0.00 0.00 - 
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While most variable coefficients were as anticipated and were estimated with a 

fair amount of precision as seen in the good fit of all three models, some caution should 

be taken in the interpretation thereof. Table 2 presents the model statistics, which depicts 

test results for multicollinearity, normality, heteroskedasticity, and spatial dependence. 

All three models have a high degree of multicollinearity; According to Cohen et al. 

(2003) any condition number over 30 may be an indicator of sensitivity to small changes 

in matrix coefficients. Tests of normality and constant variance of the errors were 

statistically significant indicating the residuals do not follow a normal curve and do not 

have a random variance about the mean, which violate underlying assumptions of 

ordinary least squares (OLS) regression. Further, tests of spatial dependence in the single-

family and townhome model were statistically significant indicating residuals were 

dependent on neighboring observations, additionally violating an assumption of OLS. 

Due to a large number of overlapping observations in the condominium model, spatial 

test could not be employed.  

These models’ results are not an isolated case in the study of housing valuation as 

Immergluck and Smith (2006), Lin et al. (2009), and Schuetz et al. (2008) experienced 

similar findings. A common measure used in past investigations to correct for 

heteroskedasticity is to use the natural log of the dependent variable (sales price) and all 

explanatory variables consisting of large value ranges (i.e. square footage of living space, 

building age, and housing density). As with Lin et al. (2009), using the natural log 

improved the model fit in all three incidences but did not fully correct for 

heteroskedasticity. 
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One means of exploring the data in the case of multicollinearity is to drop 

variables from the regression model. But if the original formulations of the three models 

are correct, then dropping variables reduces the problem of multicollinearity at the 

expense of bias due to specification error and also loss of efficiency. In the case of this 

research’s three models, although addition and reduction of variables did raise and lower 

the condition number, it did not cause any variable to change sign, indicating that 

multicollinearity is not a huge concern.  

Six tests are performed to assess possible spatial interactions between 

observations in the single-family and townhome models by applying a spatial weights 

matrix to each regression model. Due to a large number of overlapping observations in 

the condominium model, spatial test could not be employed. In both single-family and 

townhome models Moran’s I is highly significant, indicating strong spatial 

autocorrelation of the residuals. To further assess the type of spatial autocorrelation that 

is present, the five remaining tests are employed. Results show both models’ Lagrange 

Multiplier tests of lag and error as significant, indicating a possible presence of both error 

dependence and a missing lagged dependent variable. In the case of the single-family 

model, Table 2 reveals that the spatial error models should be employed because the 

value for the robust error test is larger than the robust lag test, indicating greater error 

dependence. In the case of the townhome model, Table 2 reveals that the spatial lag 

models should be employed because the value for the robust lag test is larger than the 

robust error test, indicating greater dependence on missing lagged variables. 

Table 3 depicts the model statistics for the spatial-error single-family model and 
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the spatial-lag townhome model. R-squared increased, indicating the general model fit 

improved in each model. However, heteroskedasticity and spatial dependence are still 

present in both the single-family model and the townhome model, as indicated by the low 

probability in the Breusch-Pagan test and the Likelihood Ratio Test. Although the 

introduction of spatial error term in the single-family model and the spatial lag term in 

the townhome model improved the performance, neither made the spatial effects 

disappear or correct heteroskedasticity.  

 

Table 3. Spatial Model Statistics 

  

Single 

Family 

Town 

Home Condo 

Model Statistics 

N 8,515.00 6,647.00 - 

R
2
 0.83 0.80 - 

Diagnostics for Heteroskedasticity 

Breusch-Pagan    

Value 6,138.23 714.28 - 

Probability 0.00 0.00 - 

Diagnostics for Spatial Dependence 

Likelihood Ratio Test    

Value 1,947.44 2,195.19 - 

Probability 0.00 0.00 -  

 

 

Results shown in Table 4 are given for three versions of the equation based on 

each housing type: single-family, townhouse, and condominium. Table 4 uses 

coefficients from the spatial error model used for single-family homes and spatial lag 

model used for townhomes. Results for all three models are generally consistent with 

previous research on property values, as well as with existing theory. Coefficients 

estimated from these models are not directly measured in dollars due to log form in the 

equation, though these values have been converted to percentage change (e
B
-1), as  
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Table 4. Regression Coefficients  

Variable 

Single 

Family* 

Town 

Home** Condo Variable 

Single 

Family* 

Town 

Home** Condo 

Market Location Variables Age    

Alexandria/Lorton    Coefficient -0.01 -0.02 -0.03 

Coefficient 0.01 -0.01 0.02 Pct change -0.77% -1.58% -3.02% 

Pct change 1.44% -1.19% 2.41% P-Value 0.00 0.00 0.00 

P-Value 0.37 0.00 0.27 Vintage Age Effect
2
    

Annandale/Springfield    Coefficient 0.00 0.00 0.00 

Coefficient -0.02 0.02 0.19 Pct change 0.002% 0.02% 0.04% 

Pct change -2.03% 1.64% 20.48% P-Value 0.00 0.00 0.00 

P-Value 0.17 0.05 0.00 Metro (<0.5 mi)    

McLean/Falls Church    Coefficient -0.02 0.03 0.07 

Coefficient 0.26 0.16 0.15 Pct change -1.55% 3.38% 7.75% 

Pct change 29.54% 17.25% 15.99% P-Value 0.67 0.04 0.00 

P-Value 0.00 0.00 0.00 Train (<0.5 mi)    

Chantilly/Centreville    Coefficient -0.02 0.01 - 

Coefficient -0.16 -0.08 -0.05 Pct change -2.18% 1.48% - 

Pct change -14.80% -7.43% -4.81% P-Value 0.42 0.26 - 

P-Value 0.00 0.00 0.19 Rho - 0.00 - 

Herndon/Reston    LAMDA 0.00 - - 

Coefficient -0.08 0.01 0.10 Subdivision Variables 

Pct change -8.05% 0.73% 10.55% HOA    

P-Value 0.00 0.36 0.00 Coefficient 0.02 - - 

Great Falls    Pct change 2.29% - - 

Coefficient 0.18 - - P-Value 0.00 - - 

Pct change 19.24% - - Gate    

P-Value 0.00 - - Coefficient - - 0.16 

Vienna/Oakton    Pct change - - 17.74% 

Coefficient 0.14 0.11 0.08 P-Value - - 0.00 

Pct change 14.71% 11.71% 7.92% Golf    

P-Value 0.00 0.00 0.03 Coefficient - 0.02 0.08 

Property Variables Pct change - 1.82% 8.21% 

Square Footage
1
    P-Value - 0.54 0.03 

Coefficient 0.14 0.13 - Pool    

Pct change 14.70% 13.95% - Coefficient - -0.01 0.04 

P-Value 0.00 0.00 - Pct change - -1.44% 4.04% 

Bedrooms    P-Value - 0.00 0.07 

Coefficient - - 0.16 Covered Parking    

Pct change - - 16.91% Coefficient - - 0.08 

P-Value - - 0.00 Pct change - - 8.01% 

Bathrooms    P-Value - - 0.00 

Coefficient 0.10 0.07 0.12 Lots per Acre
1
    

Pct change 10.66% 7.29% 12.30% Coefficient -0.16 -0.02 -0.01 

P-Value 0.00 0.00 0.00 Pct change -14.65% -1.19% -0.98% 

Basement    P-Value 0.00 0.00 0.41 

Coefficient 0.05 0.10 - Pct Foreclosure    

Pct change 5.54% 10.31% - Coefficient -0.02 -0.01 -0.06 

P-Value 0.00 0.00 - Pct change -2.07% -1.19% -6.26% 

    P-Value 0.00 0.00 0.00 

1
natural log was applied to variable 

2
variable was squared 

*results based on spatial error model 

**results based on spatial lag model 
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explained by Halverson and Palmquist (1980). In general, the regression results provide 

comparatively consistent evidence that properties in close proximity (i.e. within same 

subdivision) to foreclosures sell at a discount with effects varying by housing type. 

The traditional hedonic price model has been widely used but not without 

complaint. Many researchers have reported underlying regression violations as well as 

possible solutions to such problems (Acharya and Bennett 2001; Can 1998; Goodman 

and Thibodeau 1997; Lin et al. 2009; Schuetz et al. 2008; Wassmer and Baass 2006,).  

The explanation may lie in the inherent nature of housing; which is highly dependent on 

its relationship to neighboring properties, geographic location and an infinite number of 

other known and unknown factors that aid in the valuation of a home.  Although the 

results should be reviewed with caution, findings are similar to current research as 

indicated in the following sections. 

Market Location Variables 

Eight market locations are included to control for the impacts of subdivision and 

property characteristics valuation across space as done in past foreclosure analysis 

(Goodman and Thibodeau1997; Hardin and Wolverton 2001; Immergluck and Smith 

2006; Lin et al. 2009; Schuetz et al. 2008). Fairfax, Burke, and Clifton are at the 

geographical central point in Fairfax County and serve as a locational base in each model. 

While controlling for location effect on property values, each models results effectively 

demonstrated that housing type along with its characteristics are valued differently 

throughout the county. The two market locations where housing is valued the most 

among singe-family homes are the Great Falls area and the McLean/Falls 
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Church/Arlington area; among townhomes are the Vienna/Oakton area and the 

McLean/Falls Church/Arlington area; and among condominiums are the 

Annandale/Springfield area and the McLean/Falls Church/Arlington area. The one 

market location where housing is valued the least among single-family homes, 

townhomes, and condominiums is the Chantilly/Centreville area.  

Property Variables 

Property Characteristics. Consistent with past research, square footage of living 

area is the variable that has the greatest impact on the sales price in both the single-family 

home and townhome models (Lin et al. 2009; Schuetz et al. 2008). Since this variable 

was logged, the interpretation of the coefficient is a little less intuitive; however, results 

are consistent with past literature. As the above-grade square feet of a home increases by 

10%, the value of the property is anticipated to increase by 14.70% in single-family 

homes and 13.95% in townhomes. Using number of bedrooms as a proxy in the 

condominium model, likewise, reveals that property values are strongly influenced by the 

size of the home (16.91%). 

Additional property characteristics found to influence home valuation are the 

number of bathrooms and the inclusion of a basement, which is consistent with past 

hedonic models (Lin et al. 2009; Schuetz et al. 2008). For each additional bathroom 

added, property values increase by 10.66% in single-family homes, 12.30% in 

condominiums, and 7.29% in townhomes. Likewise, the inclusion of a basement 

increases property values by 5.54% in a single-family home and 10.31% in a townhome. 

Another property characteristic that influences the purchase price is the age of the 
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home. The two variables, age and vintage age effect (i.e. age-squared), provided results 

as anticipated in all three models, which is consistent with Goodman and Thibodaeu 

(1997), Immergluck and Smith (2006), Lin et al. (2009), and Schuetz et al. (2008).  Both 

coefficients provide statistically significant evidence that for each year the building ages, 

property values are expected to decrease for a period of time before age begins to have a 

positive effect on the value of the home.  The point in time where age results in an 

increase to property values is 12.57 years among single-family homes, 6.45 years among 

townhomes, and 6.59 years among condominiums. These inflection points are somewhat 

younger than those of Immergluck and Smith (2006) and Lin et al. (2009); their studies of 

Chicago and New York, respectively, have a much older average house age compared to 

Fairfax County causing their vintage age effect to occur much later. Likewise, this 

explanation may be the main contributing factor of the inflection point difference among 

the three housing types in this thesis; townhomes and condominium’s mean age is about 

10 years younger than single-family homes (see Table 1). 

Transportation. Two types of public rail transportation were used as controls in 

this thesis, train and metro, with straight-line distance of one-half mile from each station. 

Close proximity to train transit was not statistically significant among single-family 

homes and townhomes. However, metro transit was statistically significant among 

townhomes and condominiums. The coefficients for townhomes and condominiums were 

as expected and consistent with past literature, indicating homes within one-half mile 

radius of a metro station increase property values by 3.38% among townhomes and 

7.75% among condominiums (Hess and Almeida 2007). 
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Spatial parameters. LAMDA in the spatial-error single-family model and Rho in 

the spatial-lag townhome model are the coefficient parameter that reflects the spatial 

dependence inherent in the sample data. Both have a positive effect and are highly 

significant. This means that single-family homes and townhomes are still strongly 

correlated to their neighbors. This spatial autocorrelation may be due to qualitative 

variables such as the quality of views from a property, the desired type of neighbor 

interactions, or the value of demographic diversity. While these variables weigh into the 

valuation of a home, collecting such data is labor intensive and quantifying the results 

can be challenging. Hence, no known data is available to date that captures such effects 

on property values. 

Subdivision Variables 

Homeowners Associations. Coefficients for HOA in the single-family model were 

as anticipated. All things being equal, a single-family home that is within an HOA 

experiences an increase in sales price by 2.29%, which is consistent with past research 

and theory (Agan and Tabarrok 2005). As supported by Strahilevitz (2006), single-family 

occupants value club amenities, housing regulations, and other services/privileges 

associated with an HOA by not only paying monthly or annual fees to live in these 

neighborhoods but it is also reflected in the increased valuation of the home.  

Club Goods. This thesis seeks to further control for variations among townhome 

and condominium HOAs within Fairfax County through the use of club goods. 

Coefficients for club goods included in this investigation (pool access or membership, 

gated community, golf course access or membership, and covered parking) were 
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significant and findings were as anticipated.  

HOAs offering pool amenities or memberships experience a statistically 

significant, positive effect in the condominium model as anticipated. All things being 

equal, condominium HOAs offering pool amenities increase property values by 4.04%. 

Coefficients for pool amenities in the townhome model was statistically significant and 

negative, which was not as anticipated. All things being equal, townhome HOAs offering 

pool amenities decrease property values by -1.44%. Although it was expected that club 

goods would be positively reflected in the home price, it may be that townhomes are not 

“known” for their amenities like condominiums. Typical condominium subdivisions have 

a pool located within the immediate subdivision boundaries and residents’ HOA fees 

support the maintenance of the pool. Townhome subdivisions, on the other hand, may 

offer pool memberships not associated with the HOA fee to local community pools that 

may not be located within the subdivision boundaries. By opening up an amenity to a 

larger community (residents beyond the immediate subdivision boundaries), the amenity 

is no longer valued by homebuyers and does not positively affect the valuation of the 

townhome, supporting the exclusive valuation described by Strahilevitz (2006). 

Coefficients for golf course amenities and gated communities were statistically 

significant and results were as anticipated in the condominium model. All things being 

equal, condominiums within an HOA offering golf course access or membership 

experience an increase in property values by 8.21%. This positive impact is similar to 

those estimated by Do and Grudnitski (1995) and Lutzenhiser and Netusil (2001) and 

provide evidence that the large expanse of well-maintained land associated with a golf 
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course is highly valued among homeowners. Condominium HOAs offering gated access 

to the subdivisions is among the most valued club good as indicated by the 17.74% 

increase in property values. These findings are similar but of greater intensity than the 

Bible and Hsieh (2001) study of single-family homes; the difference in intensity may be a 

result of the house type being studied. Nonetheless, these findings provide evidence that 

the added security and restricted access is highly valued among condominium owners.  

Finally, condominium HOAs offering covered parking impacts the sale price of a 

single unit by 8.01%, all things remaining constant. This is not surprising since it is the 

most costly form of parking as related by Jia and Wachs (1999), in that it requires the 

most materials and land to build. Additionally, covered parking serves as a premium to 

homeowners by protecting the residences’ vehicles from environmental impacts as well 

as provides restricted access to the parking facility.  

Lots per Acre. Coefficients for lots per acre were statistically significant and 

behaved as anticipated in both the single-family and townhome models. As the average 

lot size decreases by 10%, single-family home values are impacted by -14.65% and 

townhome by -1.19%. This is not surprising as Wassmer and Baass (2006) found that 

increased centralization lowered property values and Immergluck and Smith (2006), Lin 

et al. (2009), and Schuetz et al. (2008) found that lot size impacts property values. 

Additionally, the impact on sales price in relationship to density (or lot size) for 

townhouse is less than that of single-family homes, which is theoretically expected due to 

smaller lots used for each townhome.  

Percent Foreclosure. The coefficient for percent foreclosure per subdivision was 



43 

statistically significant and negative among all three housing models as observed in past 

research (Immergluck and Smith 2006; Lin et al. 2009; Schuetz et al. 2008). These 

findings indicate that the null hypothesis of no discount in price for homes within the 

same subdivision as foreclosures is rejected, and it supports a conclusion that for each 

percentage of foreclosure increase per subdivision, surrounding property values are 

negatively impacted by -2.07% among single-family homes, -1.19% among townhomes, 

and -6.26% among condominiums.  

Estimate of Fiscal Impact 

To illustrate the impact foreclosure has on house prices, Tables 5a, 5b, and 5c 

show estimates of the overall fiscal impact and tax revenue lost for each housing type in 

Fairfax County.  The three tables use the regression’s eight market locations and their 

average property sales value for each location based on 2008-2009 sales. Using 2008 

foreclosure data to identify subdivisions containing foreclosure, the total number of 

potentially affected properties can be summed per market location and the foreclosure 

rate calculated. Multiplying the average sales value with the regression coefficients and 

the foreclosure rate yields the estimated average loss in value per home per market 

location.  Likewise, potential tax revenue lost can also be calculated for each market by 

multiplying the total sales loss by the 2010 tax rate (1.04%).  
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Table 5a.Estimated Foreclosure Impact on Single-Family Homes by Market Location   

Location 

Number 

of Fore- 

closures 

in 2008 

Number of 

Sub- 

divisions 

Affected by 

Foreclosure 

Number of 

Homes 

within 

Affected 

Sub- 

divisions 

Avg. Rate 

of 

Foreclosure 

Avg. Sales 

Price in 

2008-09 

Est. Avg. 

Loss in 

Value Per 

Home To 

Subdivision 

Foreclosure 

(-2.07% x 

Foreclosure 

Rate) 

Estimated Tax 

Revenue Lost 

for 2010  

(Tax Rate 

1.04%)  

Great Falls  24 16 926 2.59 $1,194,106  $64,064 $616,961.14 

McLean, 

Falls 

Church, 

Arlington 

294 109 11,939 2.46 $689,468  $35,145 $4,363,802.93 

Vienna, 

Oakton 
47 24 3,562 1.32 $739,935  $20,210 $748,678.07 

Annandale, 

Springfield 
598 161 26,475 2.26 $418,850  $19,584 $5,392,167.67 

Alexandria, 

Fort 

Belvoir, 

Lorton 

519 166 19,867 2.61 $471,313  $25,487 $5,265,995.23 

Chantilly, 

Centreville 
157 47 9,335 1.68 $474,937  $16,535 $1,605,237.67 

Burke, 

Fairfax, 

Fairfax 

Station, 

Clifton 

228 117 20,377 1.12 $578,772  $13,405 $2,840,835.22 

Herndon, 

Reston 
232 81 13,532 1.71 $485,597  $17,233 $2,425,312.27 

Fairfax 

County 
2,099 721 106,013 1.98 $548,683  $22,488 $23,258,990 

  

 

Table 5a shows actual foreclosure counts and the estimated foreclosure impact on 

single-family homes by location. In 2008 there were a total of 2,099 foreclosures residing 

in 721 subdivisions. Within those subdivisions there are 106,013 properties potentially 

affected by the price-depressing effect of foreclosure. Using these figures to calculate the 

rate of foreclosure per market location and the regression coefficient of -2.07%, it is 

possible to estimate the 2009 fiscal impact on single-family homes. Although this is a 



45 

hypothetical situation because it assumes all subdivisions within each market location 

increases by the same foreclosure rate, the total estimated fiscal impact on single-family 

home sales in Fairfax County is just over $2.2 billion. Using the 2010 tax rate of 1.04%, 

the total estimated tax revenue lost for the jurisdiction is over $23 million. The highest 

fiscal impact is not in a location with the highest foreclosure rate and the highest average 

priced homes (e.g. Great Falls). Instead, the greatest fiscal impact is felt in locations 

where the spread of foreclosures is in the Annandale/Springfield and Alexandria/Fort 

Belvoir/Lorton regions where foreclosure occurs across more subdivisions, and, 

therefore, a greater number of homes. 

Table 5b depicts actual foreclosure counts and the estimated foreclosure impact 

on townhomes by location. In 2008 there were a total of 2,029 foreclosures residing in 

448 subdivisions. Within those subdivisions there are 71,702 properties potentially 

affected by the negative effects of foreclosure. Using the rate of foreclosure and the 

regression coefficient of -1.19%, it is possible to estimate the 2009 fiscal impact on 

townhomes. Although this is a hypothetical situation because it assumes all subdivisions 

within the same market location increase by the same foreclosure rate, the total estimated 

fiscal impact on single-family home sales in Fairfax County is just over $750 million. 

Using the 2010 tax rate of 1.04%, the total estimated tax revenue lost for the jurisdiction 

is over $7.8 million. The highest fiscal impact is in the Alexandria/Ft. Belvoir/Lorton 

location, which has the highest number of foreclosures, impacts the most homes, and the 

average sales price is nearly the same as the average for Fairfax County. The 

Herndon/Reston location has the next highest fiscal impact due to the larger than average 
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subdivisions encompassing a greater number of homes.  

 

 

Table 5b. Estimated foreclosure Impact on Townhomes by Market Location   

Location 

Number 

of Fore- 

closures 

in 2008 

Number of 

Sub- 

divisions 

Affected by 

Foreclosure 

Number of 

Homes 

within 

Affected 

Subdivisions 

Avg. Rate 

of 

Foreclosure 

Avg. 

Sales 

Price in 

2008-09 

Est. Avg. 

Loss in 

Value Per 

Home To 

Subdivision 

Foreclosure 

(-1.19% x 

Foreclosure 

Rate) 

Estimated 

Tax Revenue 

Lost for 2010  

(Tax Rate 

1.04%)  

McLean, 

Falls 

Church, 

Arlington 

25 15 1,390 1.80 $517,894  $11,084 $160,236.26 

Vienna, 

Oakton 25 17 1,733 1.44 $506,658  $8,698 $156,759.88 

Annandale, 

Springfield 298 70 11,270 2.64 $305,369  $9,609 $1,126,215.31 

Alexandria, 

Fort 

Belvoir, 

Lorton 

478 109 18,828 2.54 $324,894  $9,816 $1,921,987.14 

Chantilly, 

Centreville 442 80 12,957 3.41 $268,768  $10,910 $1,470,211.91 

Burke, 

Fairfax, 

Fairfax 

Station, 

Clifton 

318 90 13,528 2.35 $351,264  $9,826 $1,382,425.21 

Herndon, 

Reston 443 67 11,996 3.69 $294,322  $12,934 $1,613,639.78 

Fairfax 

County 
2,029 448 71,702 2.83 328,575 $11,065 $7,831,475 

 

 

Table 5c depicts actual foreclosure counts and the estimated foreclosure impact 

on condominiums by location. In 2008 there were a total of 1,108 foreclosures residing in 

108 subdivisions. Within those subdivisions there are 25,191 properties potentially  
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Table 5c. Estimated foreclosure Impact on Condominiums by Market Location   

Location 

Number 

of Fore- 

closures 

in 2008 

Number of 

Sub- 

divisions 

Affected by 

Foreclosure 

Number of 

Homes 

within 

Affected 

Subdivisions 

Avg. Rate 

of 

Foreclosure 

Avg. 

Sales 

Price in 

2008-09 

Est. Avg. 

Loss in 

Value Per 

Home To 

Subdivision 

Foreclosure 

(-6.26% x 

Foreclosure 

Rate) 

Estimated 

Tax Revenue 

Lost for 2010  

(Tax Rate 

1.04%)  

McLean, 

Falls 

Church, 

Arlington 

222 26 7171 3.10 $242,070  $46,913 $3,498,664.50 

Vienna, 

Oakton 27 5 939 2.88 $290,445  $52,280 $510,546.54 

Annandale, 

Springfield 162 15 3623 4.47 $150,819  $42,216 $1,590,666.02 

Alexandria, 

Fort 

Belvoir, 

Lorton 

280 20 5,173 5.41 $196,297  $66,512 $3,578,312.45 

Chantilly, 

Centreville 100 7 1,573 6.36 $149,085  $59,331 $970,605.07 

Burke, 

Fairfax, 

Fairfax 

Station, 

Clifton 

140 16 3,060 4.58 $261,781  $74,975 $2,386,014.07 

Herndon, 

Reston 177 19 3,652 4.85 $286,336  $86,875 $3,299,564.02 

Fairfax 

County 
1,108 108 25,191 4.40 232,641 $64,055 $15,834,373 

 

 

affected by the negative effects of foreclosure. Using the rate of foreclosure and the 

regression coefficient of -6.26%, it is possible to estimate the 2009 fiscal impact on 

condominiums. Although this is a hypothetical situation because it assumes all 

subdivisions within the same market location increase by the same foreclosure rate, the 

total estimated fiscal impact on single-family home sales in Fairfax County is just over 

$1.5 billion. Using the 2010 tax rate of 1.04%, the total estimated tax revenue lost for the 
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jurisdiction is over $15 million. The locations of potentially the greatest impact are 

McLean/Falls Church/Arlington and Herndon/Reston. Consistent with the other housing 

types, the spread of foreclosures is the highest in these areas and the average sales value 

is higher than the county’s average. It is also interesting to note that condominiums have 

the smallest total number of homes in subdivisions with existing foreclosure (25,191) but 

the fiscal impact is greater than townhomes and close to that of single-family homes 

because of the high sensitivity (-6.26%) to the price-depressing effect of foreclosure. 

Through the use of hedonic price specification, it is possible to dissect a home 

into valuable parts. Each part is valued by the consumer for a variety of reasons. Using 

three separate regression models, it was possible to identify the unique characteristics 

consumers value per housing type. Using this methodology it was achievable to quantify 

the price-depressing effect foreclosure has on each housing type. Using the regression 

coefficients for the effect of foreclosure it was possible to estimate the fiscal impact 

foreclosure has on sales and tax revenue loss in Fairfax County. 
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CONCLUSION 

 

 

This thesis has analyzed the price-depressing effect residential property 

foreclosure has on surrounding properties. Findings were consistent with past research as 

this investigation affirmed such effects exist (Immergluck and Smith 2006; Lin et al. 

2009; Schuetz et al. 2008). As in the case of Immergluck and Smith (2006), properties 

within about 2 blocks of a foreclosure results in a 0.9% decrease in sales value. During a 

housing market downturn, Lin et al. (2009) found that the price-depressing effects of 

foreclosure extend about 10 blocks and within 5 years of liquidation. Finally, Schuetz et 

al. (2008) reported the effects of foreclosure are amplified as the number of foreclosures 

increases within about 2 blocks and within 18 months of liquidation; distance effects 

diminish as time elapses and quantity declines. This thesis found that the effects of 

foreclosure are significant within the subdivision boundaries, which can vary anywhere 

from 1 to 10 blocks when compared to past studies’ block distances.  

This thesis differs from past research in three ways. First, this investigation uses 

subdivision boundaries as the definable extent of a neighborhood to study the effects of 

foreclosure. In comparison to the popular method of distance buffers,  using subdivision 

boundaries allows the regression model to encompass observations in comparable regions 

because the boundaries adjust based on the local data (e.g. dense housing areas have 
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smaller boundaries while less dense housing areas have larger boundaries) and include 

related data values. Second, this investigation uses the most recent foreclosure data 

(2007-2008) and sales data (2008-2009) for three different housing types. The most 

current studies on property values and foreclosure use data as far back as 1999 

(Immergluck and Smith 2006) and as recent as 2006 (Schuetz et al. 2008). Additionally, 

the most current studies only focus on single-family housing or eliminate condominium 

housing altogether. Third, the housing market studied is different from the previously 

studied Chicago and New York City areas. Instead of studying the housing of a major 

city hub, this investigation uses a suburban community of a major city (i.e. Washington 

D.C.).  

The results of the three regression models all affirm that the price-depressing 

effect of foreclosures on surrounding property values is significant at the subdivision 

level. For every 1% increase in subdivision foreclosure, single-family homes are affected 

by -2.02%, townhomes by -1.19%, and condominiums by -6.26%. Additional variables 

added to the regression model aided in the interpretation of hedonic price valuation of a 

home. With the exception of only a few variables, all variables were statistically 

significant and as anticipated in predicting property values. Additionally, the three 

models revealed that variables contribute to housing values differently among the three 

housing types. One example is with the market location variables; the value placed on a 

location is not equal among housing types. In other words, the three different housing 

types are valued differently in all areas of the county. A second example can be seen with 

the subdivision variables; from a structural standpoint townhomes and condominiums 
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may seem similar in that they are both built in high density and share common walls. 

However, the regression model for each housing type revealed subdivision variables 

influenced condominium values more than townhome values. Condominiums offering a 

wide range of subdivision amenities (i.e. gated community, golf course membership, 

metro access, covered parking, etc.) cause housing values to greatly increase but the 

presence of foreclosure at the subdivision level cause housing values to decrease 

significantly when compared to townhomes.  

Using these regression findings, it is possible to calculate overall fiscal impact on 

home sales declines and tax revenue loss for a single year. The estimated 2009 fiscal 

impact of neighborhood foreclosure in 2008 is over $4.35 billion. This is a highly 

conservative number since some neighborhoods may experience more than the average 

rate of foreclosure. Using this value and the 2010 tax rate, it is estimated that Fairfax 

County lost over $44.8 million in tax revenue, funding that is needed to maintain 

government programs. Again, this is a highly conservative number and it is important to 

note that this analysis does not include commercial foreclosure, which likewise could 

impact tax revenue. 

This thesis’ objective was to test the effectiveness of using subdivision boundaries 

when studying the price-depressing effect of residential foreclosure on surrounding 

properties. The methodology presented proved successful for many reasons. First, the 

regression model output demonstrated that foreclosure at the subdivision level among 

single-family homes, townhomes, and condominiums was statistically significant and 

negatively impacted property values. Consistent with housing market research, all three 
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hedonic models additionally demonstrated homes are valued based on its components 

(property characteristics, subdivision characteristics, and market location). Second, using 

subdivision boundaries as opposed to other boundaries allowed for comparable data to be 

included, as mentioned above when compared to other boundary options. Additionally, 

characteristic data is obtainable using such boundaries proving beneficial by providing 

additional insight on the valuation consumers place on the neighborhood level. Third, the 

method of using three separate regression models to analyze the effects of foreclosure 

provided valuable information surrounding the uniqueness of each housing type. This 

research not only relieved each housing type is valued differently based on market 

location, property and subdivision characteristics but the negative price-depressing effect 

of foreclosure impacts each housing type differently.  

Individuals and entities creating intervention programs to stabilize neighborhoods 

due to rising foreclosure rates should consider two things. First, effects of intervention 

programs would be more recognized at the subdivision level than previously used 

boundaries; ZIP codes, census entities and distance buffers. Subdivision boundaries are 

typically small and well-known geographic entities by the average tax-paying citizen. 

While ZIP codes are well-known regions, they are too large to see any positive impact 

that may occur from federal or government aid. Although census boundaries and distance 

buffer are smaller geographic units, they are generally unknown regions to the average 

person and confusion about concentrated efforts may arise.  

Second, individuals and entities creating intervention policy should consider the 

varying effect foreclosure has on the three housing types in respect to available funding 
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when creating intervention programs. Federal and government aid is not unlimited in 

amount; therefore, careful consideration should be taken on the spread of funding among 

housing types. In Fairfax County, single-family homes are more numerous than 

townhomes and condominiums, thus, the overall fiscal impact of foreclosure is the 

greatest among single-family homes (see Table 5a). However, if intervention is primarily 

focused on single-family housing because of quantity, the high housing values would 

restrict the overall impact of an intervention program due to limited funding. Instead of 

focusing on the quantity of housing, intervention efforts should focus on housing types 

that are most sensitive to the effects of foreclosure. This thesis’ regression results 

revealed that condominiums are the most susceptible to the price-depressing effects of 

foreclosure when compared to single-family and townhomes. By focusing intervention 

efforts on housing based on sensitivity to foreclosure, policy makers will be able to 

maximize the spread of funding to achieve a greater overall impact. 

This thesis successfully measured the likely costs of foreclosures on property 

values at the subdivision level. Additional research is needed that incorporates sales data 

over time and uses up-to-date demographic information of homeowners. In addition, 

program and policy development research is needed to identify the most promising means 

of reducing foreclosure and limiting the associated negative impacts on neighborhoods 

and communities. Apart from the need for additional research and program development, 

the increasing foreclosure rates across the nation strongly suggest that policy makers 

should act aggressively in the near term to prevent further deterioration of so many 

communities around the country. 
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