
COMPETITION AND HOME PRICES: MEASURING THE SUPPLY EFFECT 

 

 

 

 

 

 

A Thesis by 

 

Andrew S. Maness 

 

Bachelor of Science, Kansas State University, 2010 

 

 

 

 

 

 

 

Submitted to the Department of Economics 

and the faculty of the Graduate School of 

Wichita State University 

in partial fulfillment of 

the requirements for the degree of 

Master of Arts 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

July 2012 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© Copyright 2012 by Andrew S. Maness 

 

All Rights Reserved 



iii 

COMPETITION AND HOME PRICES: MEASURING THE SUPPLY EFFECT 

 

 

The following faculty members have examined the final copy of this thesis for form and content, 

and recommend that it be accepted in partial fulfillment of the requirement for the degree of 

Master of Arts, with a major in Economics. 

 

 

 

 

 

 

_______________________________________ 

Philip Hersch, Committee Co-Chairman 

 

 

_______________________________________ 

Stanley Longhofer, Committee Co-Chairman 

 

 

_______________________________________ 

Timothy Craft, Committee Member  

 

 

_______________________________________ 

Jodi Pelkowski, Committee Member 

  



iv 

DEDICATION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

To my grandmother 

  



v 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Do something that has never been done. 

  



vi 

ACKNOWLEDGMENTS 

 

 

 I would like to thank my adviser, Stanley Longhofer, for his patient guidance and 

support.  I would also like to extend my gratitude to members of my committee: Timothy Craft, 

Philip Hersch, and Jodi Pelkowski.  I also want to thank Jen-Chi Cheng and Dong Cho for their 

encouragement in my academic endeavors. 

  



vii 

ABSTRACT 

 

Hedonic models measure the impact that various physical characteristics have on the sale 

price of a home.  Due to data limitations, however, these models usually do not take into account 

the number of homes on the market at the time the subject home sells.  Theoretically, the number 

of competitors should negatively impact the sale price of a subject property.  At the same time, 

increases in expected sale price may cause more sellers to offer their homes for sale, creating a 

reverse causation problem.     

The goal of this research is to address this endogeneity problem in order to measure how 

the number of competitors affects the sale prices of homes in a mid-sized city in the Midwest 

United States.  I resolve the endogeneity problem by finding instruments that are related to 

supply and not demand and use them to execute a two-stage least squares regression.  After 

controlling for this endogeneity, I estimate that a 1% increase in the number of competitors 

lowers the sale price by approximately 0.06 %. 
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CHAPTER ONE 

INTRODUCTION 

 

1.1 Objective 

The objective of this thesis is to calculate the effect that additional competition has on the 

sale price of an individual property.  To my knowledge, this idea is an original contribution to 

real estate economics.  The “supply effect” takes into account the number of active listings 

(homes available for sale) around the time of sale of a subject home.  My model captures the 

supply effect and measures its impact on the sale price.  In my paper, I review relevant literature, 

describe an inherent problem of endogeneity, model home sale prices, and calculate the supply 

effect. 

This research expands the research on hedonic modeling by presenting a variable that 

may add to the explanation of the value of a property.  Additionally, new studies that estimate 

the impact that an excess supply of homes due to foreclosures may find my research and results 

of paramount importance.   

 

1.2 Motivation 

The motivation for this topic stems from several sources.  First, hedonic home price 

regressions take into account characteristics of a home with the idea that one can find the 

marginal impact of a physical quality of a house on the sale price.  These models may have an 

omitted variable problem by not accounting for the number of similar homes in the area that are 

on the market (i.e., the number of competitors).  To the extent that the hedonic characteristics of 

interest are correlated with the number of competitors in the market, failing to control for 
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competition could bias the estimated coefficients of these variables, invalidating the conclusions.  

One goal of my analysis will be determine whether this omitted variable problem should be of 

concern to researchers using hedonic techniques when they do not have access to competition 

data.     

More generally, sellers and other market participants will certainly be interested in how 

increased competition affects home sale prices.   

Finally, two recent working papers in the foreclosure literature have considered how a 

“supply effect” might alter the measured impact of foreclosures on nearby home prices.  Hartley 

(2010) theorizes that a supply effect is created from a mortgage foreclosure adding an extra unit 

of supply to homes on the market.  Though he develops a method to account for the additional 

competition, the proposed effect only includes foreclosed homes – it does not include active 

listings.  Anenberg and Kung (2012) advance the supply effect theory and add foreclosed 

properties to the stock of active properties on the market.  The goal of their research is to re-

calculate the foreclosure effect while accounting for supply.  These authors do not focus on the 

actual supply effect coefficient, however.  As a result, they do not question whether it is 

reasonable for this coefficient to be positive.   

Basic economic theory suggests that for a good with a downward sloping demand curve, 

increases in supply (i.e., a rightward shift of the supply curve) should result in a decrease in 

equilibrium price.   As a result, Anenberg and Kung’s (2012) positive supply effect coefficient 

likely reflects an endogeneity problem.  That is, their results likely measure the impact of a shift 

in demand rather than a pure supply shift.  The goal of this research is to resolve this endogeneity 

issue and measure a pure supply effect to determine how additional competitors affect the sale 

prices of homes. 
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After controlling for endogeneity and identifying the competition, I conclude that a 1% 

increase in the number of competitors causes a 0.06% decrease in the sale price of a subject 

home.  This estimate suggests that the sale price of a home that is worth $100,000 will drop by 

$592 if the number of competitors rises from ten to eleven.   
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CHAPTER TWO 

LITERATURE REVIEW 

 

2.1 Housing Elasticities 

To my knowledge, no past researchers have directly focused on measuring the supply 

effect for owner-occupied housing.  The closest related literature focuses on measuring the 

income and price elasticity of supply and demand for housing, most of which was conducted in 

the 1960s and 1970s.
1
  Mayo (1981) reviewed the results of 27 price elasticity of housing 

demand studies.  Although the type of subject household varied (owner- and renter-occupied), 

this survey indicated that the price elasticity of demand is generally inelastic, with the most 

inelastic estimate being -0.17, while the most elastic was -1.28.  Three of the studies reviewed by 

Mayo (1981) bear particular attention. 

Straszheim (1973) used household interview data from 1965 in San Francisco to find the 

price elasticity of demand for housing.
2
  He took into account both new and existing homes for 

homeowners and renters.   He computed the quantity of housing services as the chief 

measurement for the quantity of housing.
3
  Additionally, Straszheim used the price of the home 

relative to the price of a “standardized” unit for his independent “price” variable.  That is, he 

compared the subject property’s value to the price of a composite bundle of housing 

characteristics.  To estimate the price elasticity, he controlled for other characteristics and 

                                                           
1
 See Muth (1971), de Leeuw (1971), Carliner (1973), Wilkinson (1973), and Goodman (1988) for detailed research 

on the income elasticity of housing demand. 
2
 Straszheim (1973) also estimated income elasticity of housing demand and reported the effects on housing services 

stemming from other household characteristics. 
3
 Housing services can be characteristics of a house and are a proxy for household utility. These services are bundled 

to form a housing unit. Some examples of housing services are: the square footage of a property, number of 

bedrooms, number of bathrooms, and the floor plan of the home. 
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determined the responsiveness of a change in quantity to a change in relative price.  Straszheim 

concluded that the price elasticity for demand is -0.46. 

Polinsky and Ellwood (1979) used household-level data across 31 metropolitan areas in 

the U.S.  in 1969.  They acquired their dataset from the Federal Housing Administration.  

Observations in the dataset were homes and households which had mortgages insured by FHA’s 

most popular program.
4
  They found quantity’s responsiveness to a change in price on newly-

constructed homes.
5
  Similar to Straszheim (1973), Polinsky and Ellwood (1979) used housing 

expenditures as a proxy for housing services.  They created a relative price index to approximate 

the value of the home and found a price elasticity of -0.67. 

Hanushek and Quigley (1980) focused on the price elasticity of demand for renters.  They 

examined what a given renter’s price elasticity for housing services was when they moved to a 

new housing unit.  They inferred the quantity of housing services from the rent that a consumer 

pays.  For example, if a person chose to spend twice as much on rent, all else being equal, he 

chose to spend twice as much on housing services.  They used data from Pittsburgh and Phoenix 

from 1974 through 1976.  Hanushek and Quigley (1980) found price elasticities of -0.36 and -

-0.41 for the respective cities. 

 

2.2 Supply Effect 

The motivation for the present analysis arises from recent research into the impact that 

foreclosures have on the sale prices of nearby homes.
6
  An important limitation of this research, 

                                                           
4
 Section 203(b), FHA’s most popular package, is the basic mortgage insurance program. It allows low- and 

moderate-income households to buy a home by lowering the cost of private mortgage loans. 
5
 Polinsky and Ellwood (1979) also discuss the income elasticity of demand for housing, though the main focus of 

the paper is on price elasticity. 
6
 See, for instance, Forgey, et al. (1994), Immergluck and Smith (2006), Apgar and Duda (2005), Leonard and 

Murdoch (2007), and Campbell, et al. (2011) for studies on nearby foreclosures’ effect on subject properties. Frame 

(2010) presents a survey of neighborhood foreclosure literature. 
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however, is that these authors generally did not consider that mortgage foreclosures have two 

impacts on the market – a supply effect and dis-amenity effect.  Given that both effects act to 

lower the sale price of a house, failure to account for the supply effect may have caused these 

authors to overestimate the true impact of foreclosures on nearby properties.  Two recent papers, 

however, are notable exceptions. 

Hartley (2010) theorized that the impact of a foreclosure event may be separated into two 

separate components – a “dis-amenity effect” and a “supply effect.” The dis-amenity effect stems 

from any characteristics that arise when a foreclosure leads to deferred maintenance or vacancy.  

In contrast, the supply effect measures the impact that an additional housing unit available for 

sale has on the price of the subject home.   

Hartley (2010) used data from Chicago from 1998 through 2008 to calculate the impact 

of these two effects.  He inferred the “supply effect” as the component “due to excess supply.” 

However, he lacked the data to directly estimate the initial stock of homes on the market.  Given 

that the overall supply of homes on the market includes both properties that are foreclosed and 

not foreclosed, he attempted to measure the “excess supply” due to an additional foreclosed unit.  

Because he could not directly measure the number of competitors for a given property, he used 

the number of total active listings as an alternative.  Hartley’s calculated supply effect was -

0.016 for each excess unit of housing.  He also found that the dis-amenity effect was near zero.  

These mechanisms altered the “foreclosure effect” to just -0.029.  In other words, an excess unit 

of supply decreased the value of the nearby property by 1.6%, while the foreclosure effect 

lowered the value by 2.9%.  Previous studies on similar data estimated a foreclosure effect of -

4.9%.  It is worth noting, however, that Harley’s (2010) supply effect estimate was indirect and 



7 

inferred, because he cannot directly measure the number of competitors for a subject property 

using his data.   

Anenberg and Kung (2012) augmented Hartley’s (2010) research by using active listings 

data – both for foreclosed and non-foreclosed properties  in an attempt to directly measure the 

supply effect.   They examined data from 2007 through 2009 in San Francisco to re-calculate a 

direct “supply effect” on the price of a subject home.  They proceeded to calculate the 

“foreclosure effect” within their regression model after accounting for the supply effect.  As with 

Hartley (2010), Anenberg and Kung (2012) discovered that the foreclosure effect had a smaller 

impact on home prices that previous studies claim, estimating a foreclosure effect of -0.019. 

Although Anenberg and Kung (2012) were the first researchers to use actual listings data 

to calculate the supply of competing homes on the market, their estimates suggest that additional 

competitors paradoxically increase the sale price of existing homes.
7
  A plausible explanation for 

their estimates is that their analysis suffered from an endogeneity problem.  My research 

objective is to explore thoroughly the supply effect.  Specifically, I want to measure the impact 

that an additional unit of supply has on the sale-price of homes. 

  

                                                           
7
 Anenberg and Kung (2012) calculate the supply effect to be 0.031%. It had a significant impact on the log sale 

price. 
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CHAPTER THREE 

SEARCH MODEL AND ENDOGENEITY 

 

3.1 Search Model 

 To better understand the endogeneity problem that arises when directly measuring the 

number of competitors in an hedonic housing model, consider the decision processes that home 

buyers and sellers must experience for a home sale to occur. 

 First, the seller must decide whether or not to list his home on the market.  If he lists, he 

must determine an initial asking price for the home.  Next, a potential buyer must decide whether 

she wants to make an offer on the listed home.  If she chooses to make an offer, she must settle 

on the amount of that offer.  Finally, once an offer has been made the seller must decide whether 

to accept this offer, reject it, or make a counter offer. 

 Yinger (1981) provided the seminal article on home sale transactions in a search context.   

He explained the broker’s role as one who is authorized to sell a seller’s house.  The broker then 

matches buyers with his listings.  An individual broker sets the relative price of a home so that 

the probability that a random buyer will pay the asking price is constant across all homes in the 

market.  Imagine a function that predicts the price of a home, for example.  Aside from the error 

term, buyers should be indifferent across houses with the same features.  Brokers, then, try to 

influence the constant term in such a model. 

 Wu and Colwell (1986) developed a search model that included multiple listing service 

data.  They find that the MLS caused housing sale prices to increase, but that it has no effect on 

the equilibrium commission rate for brokers.  Yavas (1992) examined the degree to which 

searching occurs when a broker is included in the home sale transaction.  He concluded that the 
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seller and buyer searched less intensively when the subject property was listed with a broker.  

Carrillo (2011) specified a housing market model using Multiple Listing Service data from 

Albermarle County (VA) from 2000 through 2002.  His model incorporated search behavior, 

transaction costs, and a trading mechanism with posting prices and bargaining. 

 

3.2 Endogeneity 

 Although past research has modeled many aspects of the complex bargaining process 

involved in a home sale, it is worth noting that all of this research treats the listing decision as 

exogenous.  It is exactly this decision about whether to offer one’s home for sale, however, that 

lies at the heart of the endogeneity problem in measuring the supply effect.  To see this, imagine 

that the seller has some reservation price below which he would not be willing to sell his house.  

The seller, then, will not list his house for sale unless the expected sale price is sufficiently high. 

 Consider now a market in equilibrium in which there are a certain number of homes of a 

particular “type” (size, age, neighborhood, etc.) on the market.  Imagine that some outside 

influence affects the market and causes the demand for that home-type to shift outward.  Because 

of this increase in demand, the expected price received by any seller will rise.  The increased 

expected price causes more homeowners to be willing to list their homes for sale.  Thus, the 

number of homes listed for sale is a positive function of demand, even as the number of 

competitors should negatively impact the sale prices of homes. 

 When laid out in this fashion, the endogeneity problem inherent in estimating the “supply 

effect” is clear.  The problem becomes one of estimating competitors in a way that holds the 

demand curve constant.  To do this, I use a two-stage least squares model whose instrument has 

no significant influence on demand: deaths.  In general, the death of a homeowner may cause the 
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home to be listed for reasons unassociated with its expected sale price on the market.  Thus, it is 

plausible that the number of deaths in a given neighborhood during a particular year will be 

associated with shifts in the supply of homes on the market in that neighborhood irrespective of 

expected sale price, making deaths an appropriate instrument for supply. 
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CHAPTER FOUR 

BUILDING THE HOME PRICE MODEL 

 

4.1 Hedonic Theory 

Housing units are not modular.  In other words, buildings are heterogeneous and, thus, it 

is difficult to estimate the demand for a standardized property.  Hedonic modeling, instead, 

assumes that a house can be decomposed into characteristics such as total square feet of living 

area, number of bedrooms, number of bathrooms, distance from landmarks, and other necessary 

qualities.  A hedonic regression treats the features separately and finds the marginal impact of 

each in order to estimate the price of the subject home.  The marginal impacts that characteristics 

have on the expected price of a home are “shadow prices.” An additional bathroom or bedroom, 

for example, cannot be sold, but one may theorize the value of an extra unit of a characteristic by 

assigning it a shadow price. 

Rosen (1974) was the first to explore hedonic home price regression techniques.  He 

noted that both buyer and seller have implicit prices which guide them in valuing characteristics 

of homes.  These characteristics are interpreted as goods that are valued for their utility-bearing 

attributes.  In other words, Rosen suggested that various qualities of a home have marginal 

impacts on the overall price of the property.  He sketched a model of product differentiation 

based on his theory.  I incorporate his idea of shadow prices in my paper.  I separate the mixture 

of housing goods and services to find the impact of each characteristic on the price of a subject 

home. 
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4.2 Regression Model 

I first estimate an ordinary least-squares regression model to predict the log-transformed 

sale price of all sold homes.  Following the traditional hedonic framework, I model sale prices 

as: 

                       

where    is the sale price of property i,    is a vector of the property’s physical, locational, and 

transactional characteristics, and    is the number of competitors similar to property i that were 

on the market at the time property i sold.  Upon construction of this traditional model, I employ a 

two-stage least squares regression to combat the endogeneity problem suggested by the 

discussion above. 
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CHAPTER FIVE 

DATA 

 

The data used in my analysis comes from the Multiple Listing Service in a mid-sized city 

in the Midwest Census Region from 2008 through 2012.
8
  The data include a rich array of 

property and neighborhood characteristics that are known to affect home sale prices.  Transaction 

details such as list price, original list price, the number of days on market, and type of sale (arms-

length, foreclosure, short sale) are present as well.  Finally, all of the relevant dates associated 

with the listing are included in the data, including when the property was put on the market, 

when it was placed under contract, and when it exited from the market are all recorded as well.  

Additionally, the current “status” of each listing is available, indicating whether the listing is 

sold, active, under contract, or withdrawn from the market.  A snapshot of this database is 

maintained and preserved on a monthly basis from August 2008 through March 2012.  As a 

result, I am able to track how each property moves through the market from initial listing, to a 

contract for sale, through final closing.  I supplement these MLS data by adding certain 

demographic characteristics from the 2010 Census based on the census tract in which the 

property is located.   

I build two datasets from these data: “sold” and “for sale.” The “sold” dataset consists of 

all residential properties in the subject city’s county which sold between August 2008 and March 

2012.
9
  The “for sale” list includes a history of all homes that were available for sale at any time 

between August 2008 and March 2012.  I use the “sold” dataset as my set of observations for 

                                                           
8
 These data are the property of a Realtor board. Due to a confidentiality agreement, I do not use the name of the 

board or any geographic location related to the board. 
9
 The instruments used in the two-stage least squares regression require the number of annual deaths by zip code. 

Those data are available only through 2010 from the State Department of Health and Environment, so the regression 

analysis only includes homes sold through the end of 2010. 
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regression analysis, while the “for sale” dataset is used as the pool of properties from which 

competitor homes are drawn. 

Table 1 provides a summary of the characteristics of my clean “sold” dataset.
10

 Table 2 

includes summary statistics for the “for sale” dataset.  The one feature of the data that may seem 

abnormal to some readers is the relatively low sale and list prices of the homes in the data.  This 

reflects the fact that my data come from a mid-sized city in the central part of the United States.  

Recent figures from the National Association of Realtors show that median sale prices for single-

family existing homes in the Midwest are 24.5% lower than the United States average.
11

 

                                                           
10

 Initially, I identified 7,381 “sold” properties that fit the timeframe and area of the study. Five observations were 

dropped because the properties were listed with no full bathrooms. 28 more were excluded because the total living 

area was less than 400 square feet. Sixteen homes with the listed year built later than the sale year were removed as 

possible data entry errors or vacant lot sales. I dropped 76 properties in which the sale or list prices per square foot 

were implausible (the value was less than $10 or more than $200). Next, 106 observations were excluded since the 

sale price was less than 40% or more than 110% of the original price. Finally, one listing that sold for $4,000 was 

dropped. Overall, 3.1% of the original data were removed to create the sample of 7,149 homes. 
11

 As of June 2012. 
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Table 1. Descriptive Statistics: "Sold" Data.

Variable Mean Min. Max. S.D.

Sale Price $125,134 $8,000 $882,000 $83,440

Sale Price per Square Foot $64.95 $10.15 $178.14 $23.85

List Price $129,469 $9,100 $1,250,000 $86,585

List Price per Square Foot $67.28 $10.87 $194.65 $23.67

% of Original List Price 92.47% 40.09% 109.85% 9.92%

% of List Price 95.94% 43.67% 109.85% 6.36%

Days on Market 71.01 0 857 83.72

Total Square Footage of Living Area 1,856.45 456 10,461 869.43

Below-Grade Square Footage of Living Area 403.60 0 11,116 520.46

Age of Home 42.23 0 156 27.90

Half Bathrooms 0.37 0 4 0.53

Full Bathrooms 1.88 1 6 0.81

Basement (2 if yes, 1 if storm shelter, 0 if no) 1.68 0 2 0.72

Fireplace (1 if yes, 0 if no) 0.50 0 1 0.50

Garage (5 if five or more ports, # of ports if less than 5) 1.83 0 5 1.03

Bedrooms (5 if five or more rooms, # of rooms if less than 5) 3.07 1 5 0.79

Condo (1 if yes, 0 if no) 0.04 0 1 0.20

Half-Duplex (1 if yes, 0 if no) 0.03 0 1 0.18

Cluster (1 if yes, 0 if no) 0.02 0 1 0.13

Median Income by Census Tract $54,342 $17,130 $102,260 $17,715

% of Population - African-American by Census Tract 8.22 0.50 40.30 8.81

% of Population - Hispanic by Census Tract 8.16 0.80 54.30 6.97

% of Households - Owner-Occupied by Census Tract 94.26 75.70 100.00 4.01

% of Households - Divorced Head by Census Tract 10.99 2.70 22.90 4.07

Deaths by Zip Code per Year 179.44 1 375 121.60

N =     7,149
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Table 2. Descriptive Statistics: "For Sale" Data.

Variable Mean Min. Max. S.D.

List Price $139,352 $9,100 $1,250,000 $100,925

List Price per Square Foot $68.62 $10.64 $194.65 $24.29

% of Original List Price 96.81% 40.09% 109.85% 6.27%

Days on Market 98.69 0 1,484 108.17

Total Square Footage of Living Area 1,905.18 456 10,461 971.67

Below-Grade Square Footage of Living Area 411.60 0 11,116 544.42

Age of Home 41.23 0 156 28.25

Half Bathrooms 0.37 0 5 0.55

Full Bathrooms 1.91 1 6 0.85

Basement (2 if yes, 1 if storm shelter, 0 if no) 1.64 0 2 0.75

Fireplace (1 if yes, 0 if no) 0.50 0 1 0.50

Garage (5 if five or more ports, # of ports if less than 5) 1.85 0 5 1.13

Bedrooms (5 if five or more rooms, # of rooms if less than 5) 3.08 1 5 0.85

Condo (1 if yes, 0 if no) 0.06 0 1 0.23

Half-Duplex (1 if yes, 0 if no) 0.05 0 1 0.22

Cluster (1 if yes, 0 if no) 0.02 0 1 0.13

Median Income by Census Tract $53,879 $17,130 $102,260 $17,976

% of Population - African-American by Census Tract 8.47 0.50 40.30 9.13

% of Population - Hispanic by Census Tract 8.37 0.80 54.30 7.06

% of Households - Owner-Occupied by Census Tract 94.15 75.70 100.00 4.16

% of Households - Divorced Head by Census Tract 11.16 2.70 22.90 4.07

Deaths by Zip Code per Year 165.05 1 375 116.75

N =    37,979
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CHAPTER SIX 

DEFINING COMPETITION 

 

For each property in the “sold” dataset, I calculate the number of competitors that are 

similar to the subject and were available for sale around the time the subject property was sold.  

A competitor is defined as a listing in the “for sale” dataset that (1) is in the same zip code as the 

subject property; (2) has a list price within a given range of the subject’s list price (10, 15, or 25 

percent); and (3) has a living area size in square feet within a given range of the subject’s (once 

again, I use ranges of 10, 15 and 25 percent).   

Three different time windows are considered: 0, 3 and 6 months.  That is, the 0-month 

window includes all homes that were actively on the market at some point during the month the 

subject was put under contract.  The 3-month window includes all homes that were available for 

sale any time in the three months prior to when the subject was put under contract, while the 6-

month window includes all homes listed for sale during the prior six months.  The three time 

frames allow for various views about the time it takes for a listing to sell and what constitutes a 

meaningful competitor for a given property. 

Table 3 includes a summary of the nine unique definitions for competitors based on the 

time frame and size window.  Two intuitive and comforting trends are apparent.  First, as the 

window for price and size of home increases, the average number of competitors increases, while 

the fraction of homes without any competitors decreases.  Second, extending the timeframe leads 

to more competitors for the subject home and reduces the fraction of homes with no competitors. 
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My definition of competitors uses zip code to identify the “neighborhood” in which 

competitors might be found.  In contrast, recent papers on the impact of foreclosures have used 

very narrow distance-based geographic windows.  For example, Immergluck and Smith (2006) 

define homes as “nearby” if they are within one-quarter of a mile from the subject property, 

while Anenberg and Kung (2012) classify properties within one-half of a mile as “nearby.” 

These studies, however, research properties in extremely dense populations.  The Chicago 

(Immergluck and Smith, 2006) and San Francisco (Anenberg and Kung, 2012) metropolitan 

statistical areas include 11,864 and 17,179 people per square mile, respectively (American 

Community Survey, 2011).  As a result, finding a pool of residential homes within those distance 

constraints is not difficult.  My study, however, focuses on a mid-sized city in which the 

population density is only 2,270 people per square mile (American Community Survey, 2011).  

With fewer people living in an area, all else equal, one can expect a smaller supply of homes. 

More importantly, the distress effect from foreclosures is likely very localized, while the 

geographic area over which a home buyer searches for similar properties is much larger.  As a 

Table 3. Descriptive Statistics for Competitors.

Definition Mean Median Max. % at 0

Zero months prior to contract

10% Window for Price, Size 2.0 1.0 19 49.8%

15% Window for Price, Size 4.3 2.0 36 40.7%

25% Window for Price, Size 10.4 5.0 71 33.2%

Three months prior to contract

10% Window for Price, Size 4.0 1.0 36 40.4%

15% Window for Price, Size 8.5 3.0 75 32.9%

25% Window for Price, Size 20.4 10.0 129 25.6%

Six months prior to contract

10% Window for Price, Size 5.8 2.0 59 36.8%

15% Window for Price, Size 12.3 5.0 100 30.1%

25% Window for Price, Size 29.6 14.0 197 22.2%

N =     7,149
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result, it is conceivable that a very narrow “neighborhood window” is relevant when measuring 

the impact of foreclosures, even while the pool of all competitors for a subject home is drawn 

from a much larger neighborhood.  One might imagine other “neighborhood” definitions such as 

school district or multiple listing service zones.  Data limitations, however, impel the use of zip 

code as the definition of “neighborhood:” Death statistics, the instrument used to identify the 

supply effect, are only available at this geographic level.  
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CHAPTER SEVEN 

RESULTS 

 

7.1 How Home Characteristics Affect Sale Price 

As a baseline for comparison, the first column of Table 4 shows OLS regression results 

for a typical hedonic specification on my data.  In addition to the regressors shown, all model 

specifications include dummy variables for elementary school district, year of sale, and quarter 

of sale within a year.  Overall, the fit of the regression is excellent, with the regressors explaining 

nearly 90% of the variation in log sale price.
12

  In addition, the estimated coefficients are quite 

standard.  For example, a 1% increase in the total square footage of living area will lead to a 

0.64% increase in the sale price, while a 1% increase in the amount of below-grade square 

footage of the home (holding the total size of the home constant) will lead to a 0.02% decline in 

the sale price.  The “age” parameters reflect typical depreciation patterns, with the price of a 

property falling at a decreasing rate as the age increases.  Additional bathrooms, basements, and 

fireplaces all add value to the home by plausible amounts.  Vacant houses sell at a 4.6% discount 

compared to a similar home that is owner-occupied. 

While the direction of the coefficients are reasonable, as with all hedonic regression 

models it is important to exercise caution when interpreting the magnitude of some of the 

coefficients.  For example, according to the model, homes with four garage stalls sell at a 22% 

premium over homes with just one garage stall (0.39 – 0.17).  It is unlikely that a homeowner 

with only one garage stall could raise the value of his or her home by more than 20%.  Rather, 

                                                           
12

 The exceptionally high R-squared reflects my geographic (elementary school district) controls. When I regress the 

log sale price only on the school districts dummy variables, I find that these variables explain almost 54% of the 

variation in log sale price. The idea behind this is that the value of land is inherent in the elementary school district 

choice of the buyer. 
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this premium is likely partially due to immeasurable factors that are correlated with having a four 

garage stalls.  Some sort of qualitative variable related to the number of garage stalls may be 

omitted from the regression equation.  For instance, properties with four garage stalls could be 

more likely to have upgraded interior finishes, while a smaller home with one garage port may 

not.  Since I cannot measure the quality of interior finishes, that characteristic may be captured 

by the number of garage stalls.  If I could measure this aspect in the data, the impact of three 

garage stalls would likely fall and approach the true shadow price of an additional garage stall.   

The number of bedrooms has no significant effect on the log sale price.  This is typical of 

hedonic house price models.
13

  Since the hedonic coefficients assume that all of the other 

characteristics (including home size) remain constant, an extra bedroom decreases the space for a 

living room or kitchen, which would decrease the home’s value.  On the other hand, one more 

bedroom might be used as a storage room; that could increase the home’s value.  As a 

consequence of these offsetting factors, the impact of an additional bedroom on the sale price of 

a home is theoretically ambiguous, a fact confirmed by my regression results. 

The type of home marginally impacts the log-transformed sale price, too.  Holding all 

other factors constant, having a condo should decrease the sale price by 17.0% and a half-duplex 

will drop the price by 14.5%.  Such a drastic change in price is reasonable.   

Finally, the demographic characteristics of the home’s area significantly impact its sale 

price.  Homes in higher income census tracts tend to have higher sale prices.  Similarly, a higher 

proportion of owner-occupied homes in the census tract increases the sale price of the property.  

Additionally, higher rates of African-American and Hispanic households are associated with 

lower sale prices of a subject home. 

                                                           
13

 See Zietz, et al. (2008) for an in-depth discussion on the impact that an additional bedroom has on the sale price of 

a property. 
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Table 4. OLS and TSLS Regression Models.

Regressor

LN (COMPETITORS) 0.0041 -0.0592 ** -0.0635 **

(0.0067) (0.0279) (0.0279)

TOTAL LIVING AREA 0.6379 *** 0.6392 *** 0.6189 *** 0.6176 ***

(0.0265) (0.0266) (0.0280) (0.0281)

BELOW-GRADE LIVING AREA -0.0176 *** -0.0178 *** -0.0161 *** -0.0160 ***

(0.0020) (0.0020) (0.0021) (0.0021)

AGE OF HOME -0.0088 *** -0.0089 *** -0.0086 *** -0.0085 ***

(0.0007) (0.0007) (0.0007) (0.0007)

(AGE OF HOME)² 0.0001 *** 0.0001 *** 0.0000 *** 0.0000 ***

(0.0000) (0.0000) (0.0000) (0.0000)

HALF-BATHROOMS 0.0219 ** 0.0217 ** 0.0237 ** 0.0238 **

(0.0103) (0.0103) (0.0104) (0.0104)

FULL-BATHROOMS 0.0272 ** 0.0271 ** 0.0277 *** 0.0277 ***

(0.0106) (0.0106) (0.0106) (0.0106)

BASEMENT

No Basement . . . .

. . . .

Storm Shelter 0.0168 0.0171 0.0130 0.0127

(0.0304) (0.0304) (0.0305) (0.0306)

Full Basement 0.1208 *** 0.1206 *** 0.1231 *** 0.1232 ***

(0.0165) (0.0165) (0.0165) (0.0166)

FIREPLACE 0.0462 *** 0.0461 *** 0.0490 *** 0.0492 ***

(0.0106) (0.0106) (0.0107) (0.0107)

OCCUPANT

Owner . . . .

. . . .

Tenant -0.2148 *** -0.2132 *** -0.2370 *** -0.2386 ***

(0.0608) (0.0609) (0.0618) (0.0620)

Unknown -0.0731 -0.0735 -0.0670 -0.0666

(0.0481) (0.0481) (0.0483) (0.0484)

Vacant -0.0462 *** -0.0461 *** -0.0470 *** -0.0471 ***

(0.0088) (0.0088) (0.0089) (0.0089)

GARAGE

No Stalls . . . .

. . . .

One Stall 0.1703 *** 0.1697 *** 0.1796 *** 0.1803 ***

(0.0203) (0.0204) (0.0208) (0.0209)

Two Stalls 0.2244 *** 0.2238 *** 0.2326 *** 0.2332 ***

(0.0218) (0.0219) (0.0222) (0.0223)

Three Stalls 0.3277 *** 0.3274 *** 0.3322 *** 0.3325 ***

(0.0287) (0.0287) (0.0289) (0.0289)

Four Stalls 0.3899 *** 0.3906 *** 0.3795 *** 0.3788 ***

(0.0339) (0.0339) (0.0343) (0.0344)

More than Four Stalls 0.0543 0.0547 0.0478 0.0473

(0.0340) (0.0340) (0.0342) (0.0343)

Ordinary Least Squares Two-Stage Least Squares

No Comp. With Comp. No Divorce With Divorce
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Table 4 (continued). OLS and TSLS Regression Models.

Regressor

BEDROOMS

One Room . . . .

. . . .

Two Rooms 0.1903 0.1885 0.2163 * 0.2182

(0.0471) (0.0472) (0.0488) (0.0489)

Three Rooms 0.1848 0.1820 0.2259 0.2288

(0.0486) (0.0489) (0.0524) (0.0526)

Four Rooms 0.1987 0.1957 0.2421 0.2452

(0.0509) (0.0511) (0.0549) (0.0550)

More than Four Rooms 0.1812 0.1792 0.2099 ** 0.2120

(0.0553) (0.0554) (0.0571) (0.0572)

CONDO? -0.1698 *** -0.1700 *** -0.1666 *** -0.1664 ***

(0.0284) (0.0284) (0.0285) (0.0286)

HALF-DUPLEX? -0.1448 *** -0.1449 *** -0.1436 *** -0.1435 ***

(0.0250) (0.0250) (0.0250) (0.0251)

CLUSTER? 0.1114 *** 0.1121 *** 0.1011 *** 0.1003 ***

(0.0309) (0.0309) (0.0313) (0.0314)

STYLE

1.5 Story . . . .

. . . .

2 Story -0.0374 ** -0.0370 ** -0.0434 ** -0.0439 **

(0.0184) (0.0184) (0.0186) (0.0187)

Airplane Bungalow -0.0404 -0.0403 -0.0409 -0.0409

(0.0365) (0.0365) (0.0366) (0.0367)

Bi-Level / Split -0.0415 * -0.0418 * -0.0370 -0.0367

(0.0228) (0.0228) (0.0229) (0.0230)

Bungalow / 1 Story -0.1204 *** -0.1202 *** -0.1241 *** -0.1243 ***

(0.0304) (0.0304) (0.0305) (0.0306)

Earth / Berm 0.0150 0.0127 0.0488 0.0512

(0.0801) (0.0802) (0.0818) (0.0821)

Other -0.1051 *** -0.1048 *** -0.1089 *** -0.1092 ***

(0.0401) (0.0401) (0.0402) (0.0403)

Raised Ranch -0.0187 -0.0194 -0.0074 -0.0066

(0.0442) (0.0442) (0.0446) (0.0447)

Ranch -0.0122 -0.0120 -0.0148 -0.0149

(0.0150) (0.0150) (0.0150) (0.0151)

Split -0.0018 -0.0013 -0.0086 -0.0091

(0.0235) (0.0235) (0.0238) (0.0238)

Ordinary Least Squares Two-Stage Least Squares

No Comp. With Comp. No Divorce With Divorce
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Table 4 (continued). OLS and TSLS Regression Models.

Regressor

INCOME

Low-Income Tract . . . .

. . . .

Moderate-Income Tract 0.4118 *** 0.4102 *** 0.4349 *** 0.4366 ***

(0.0567) (0.0568) (0.0578) (0.0580)

Middle-Income Tract 0.3956 *** 0.3944 *** 0.4133 *** 0.4146 ***

(0.0599) (0.0599) (0.0606) (0.0607)

Upper-Income Tract 0.4029 *** 0.4011 *** 0.4288 *** 0.4306 ***

(0.0693) (0.0694) (0.0705) (0.0707)

% OWNER-OCCUPIED 0.0036 0.0036 0.0044 0.0045

(0.0029) (0.0029) (0.0030) (0.0030)

% AFRICAN-AMERICAN -0.0019 -0.0019 -0.0018 -0.0017

(0.0015) (0.0015) (0.0015) (0.0015)

% HISPANIC -0.0072 *** -0.0073 *** -0.0068 *** -0.0067 ***

(0.0016) (0.0016) (0.0016) (0.0017)

(constant) 6.1580 *** 6.1608 *** 6.1171 *** 6.1141 ***

(0.3204) (0.3205) (0.3216) (0.3226)

Adjusted R² 0.8868 0.8868 0.8815 0.8808

# of Observations 1,978 1,978 1,978 1,978

Notes:   Standard errors are shown in parentheses below the estimates.

*** Coefficient significant at the 10% level.

** Coefficient significant at the 5% level.

* Coefficient significant at the 1% level.

All models control for elementary school district effects as well as quarter and year of sold property.

The dependent variable is the log sale price for a "sold" home. "TOTAL LIVING AREA" and "BELOW-

GRADE LIVING AREA" are the log total square feet of living area and log below-grade square feet of living 

area, respectively. A regressor which includes a question mark is a binary variable. "% OWNER OCCUPIED" 

represents the percentage of households within the subject home's census tract that are occupied by the 

homeowner. "% AFRICAN-AMERICAN" and "% HISPANIC" are the percentages of population in the 

census tract which are African-American and Hispanic, respectively.

The first column is the baseline OLS regression excluding the number of competitors. The second column's 

model inserts the number of competitors into the regression. The third column is a TSLS model which 

instruments the number of competitors with the number of deaths by zip code by year. The final column 

instruments the supply effect with the number of deaths by zip code by year and the subject census tract's 

rate of divorced heads of households.

Ordinary Least Squares Two-Stage Least Squares

No Comp. With Comp. No Divorce With Divorce
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7.2 Including the Supply Effect 

The second column of Table 4 incorporates a naïve “supply effect” into the model.  

Specifically, I add the log-transformed number of competitors to the previous OLS regression.
14

  

For the central results presented in Table 4, the number of competitors is defined by “for sale” 

properties that are listed within three months of the subject home and have a price and size 

window of 10%.  Two points are worth noting in this regression.  First, the estimated coefficients 

of the baseline explanatory variables in the second column are virtually unchanged when 

competitors are added to the model.  Second, the estimated supply effect is extremely small and 

insignificantly different from zero.  In my discussion of the supply effect, I mentioned that 

endogeneity most likely plays a role in the negligible marginal impact of the supply effect.  

Particularly, the sale price of a home is positively affecting the supply effect: as the expected sale 

price of a home increases (decreases), similar homes will enter (exit) the market.  More 

generally, the dependent variable is impacting an independent variable.  The supply effect in this 

OLS estimation is biased because of a reverse causality problem.  To address this, I find 

instrument(s) to substitute for the supply of homes on the market. 

 

7.3 Finding Instruments for Supply Effect 

The number of deaths is an excellent candidate for an instrument of competition.  As 

someone within that zip code dies, his or her home likely enters the market as an extra unit of 

supply.  Meanwhile, no change in demand occurs.  Thus, the number of deaths acts as valid 

instrument – it affects for supply without affecting the demand for similar homes.  I instrument 

the supply effect with the number of deaths in the zip code by year of the subject home.  It is 

                                                           
14

 I drop observations with zero competitors. The “Picking the Competition” section discusses my rationale. 
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important to note that an annual count of deaths is the narrowest timeframe for the instrument.  

Monthly data at the zip code level do not exist. 

Appendix A includes the first-stage regression for this two-stage least squares model.  

The “deaths” variable has a significant and positive influence on the log-transformed number of 

competitors.  The first stage’s overall F-statistic is 16.69, so the instrument passes Staiger and 

Stock’s (1997) “rule of ten” test.  Moreover, the coefficient on the death variable in this first 

stage regression is large, positive and highly significant (the first column of Appendix A). 

 

7.4 Two-Stage Least Squares Model 

Regarding diagnostics of the 2SLS model, the Durbin score for this regression yields a p-

value of 0.030.  Thus, the null hypothesis of an exogenous supply effect for the log-transformed 

sale price is rejected.  As theorized, the supply effect is endogenous in explaining the sale price.  

The two-stage least squares model better explains the predicted sale price than the ordinary least 

squares estimate. 

The second stage regression estimation is shown in the third column of Table 4.  The 

variable coefficients (aside from the supply effect) are very similar to the OLS method.  The 

coefficients all have the same signs and their magnitudes are all extremely similar.  Those 

parameters which were significant in the OLS model remain significant in the TSLS equation.   

The impact of competition on sale price is negative and significant.  Specifically, the 

measured supply effect is -0.06, which is significant at the 5% level.  In other words, a 1% 

increase in the number of competitors decreases the sale price of the home by 0.06%.  To 

provide some perspective on these estimates, the mean sale price of homes in my data is 

$125,134.  If the number of competitors for this home were to rise by 1 standard deviation (from 
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4 to 10 competitors), its sale price of an average-priced home would decline by $11,075.  

Alternatively, the sale price of a $100,000 home with ten competitors would drop by $592 as an 

eleventh similar home enters its market.
15

   

Also worth noting is that the estimated coefficients of the key hedonic characteristics in 

the model are essentially unchanged when competition is included.  This suggests that 

researchers who are primarily interested in the magnitude of these coefficients need not be overly 

concerned about omitted variable bias if their data do not permit them to calculate a competition 

variable.
16

   

The final column of Table 4 displays the results of the two-stage least squares model 

when I use both deaths and the divorce rate in the census tract as instruments for the supply 

effect.
17

  In theory, the event of divorce should have a similar effect as deaths on the number of 

competitors.  When a divorce occurs, the family’s home is often put on the market, adding to 

supply.  Unfortunately event of divorce statistics are not available at a geographic level below 

county.  Instead, I proxy for the divorce event by using the “divorce rate” in the census tract.  

Including both instruments (death and divorce) allows me to use the Sargan over-identification 

test to verify the validity of my instruments; instruments pass the Sargan test (a p-value of 

0.163).  The second column of Appendix A shows the first-stage regression using both 

instruments on the log number of competitors.  Unfortunately, the impact that divorce rate has on 

                                                           
15

 A 10% increase in the supply on the market decreases the sale price by 0.6%. 
16

 One might suspect that location variables would be more subject to potential omitted variable bias due to 

competition.  Although not shown in Table 4, the coefficients of the school district dummy variables were also 

essentially unchanged when the number of competitors was included in the regression, mitigating this concern.   
17

 The divorce rate is defined as the percent of households in the subject home’s census tract which have a divorced 

head of household. 
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competitors is significant and negative.  This suggests that the rate has a demand-side effect.
18

  

As a result, I prefer the estimates from the third column of Table 4.
19

   

The supply effect may be translated as the elasticity of price with respect to the number 

of competitors.  Whereas previous works calculate the reaction of quantity demanded in regards 

to a change in price, my parameter measures the responsiveness of equilibrium price to the 

number of competitors on the market. 

 

  

                                                           
18

 This rate has a demand-side effect because, over time, the need for one household expands to two households. For 

it to not be affected by demand, former owners must become new renters or move to a new zip code. 
19

 Interestingly, however, the estimated supply effect is larger when both instruments are included.  
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CHAPTER EIGHT 

IDENTIFYING COMPETITION 

 

As discussed above, it is unclear how one should identify competing properties.  I chose 

to define competitors as any homes in the same zip code with a list price and total size within 

10% of the subject.  These homes were available for sale at some point during the prior 3 months 

from when the subject sold.   

As noted above, the size of the sample is affected by one’s choice for “competitor” 

group.  A sample that is too small makes it difficult to statistically identify what are otherwise 

significant effects.  On the other hand, using too wide of a time or size/price window may add 

irrelevant “competitors” that have very little in common with the subject home.  An additional 

issue arises because of the large number of observations that have no identified competitors at all 

(Table 3).  In the narrowest timeframe and heaviest restriction (0 months, 10% window), almost 

half of the subject homes have no identified competitors.  The 6-month timeframe with the 25% 

window has the fewest number of homes with no competitors (22% with 0 competitors).  The 

histogram in Figure 1 shows the price per square foot of subject homes with no identified 

competitors (a normal curve is included for comparison).  It is clear that sold properties with no 

identified competitors are not distributed normally – there are many which fall to the left of the 

average price per square foot.   

These diagrams make it clear that homes with no identified competitors apparently differ 

in systematic ways from other homes in the market.  More detailed analysis of these homes 

revealed that homes with no competitors were typically either (1) quasi-rural homes with 

relatively few similar homes in the immediate vicinity or (2) older, inner-city homes suffering 
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from unusual levels of depreciation.  As a result, it seemed reasonable to exclude these homes 

from the analysis and focus on the typical circumstances of homes that have at least one 

identified competitor.   

Table 5 displays panels of the unique definitions for competitors that are generated.  Each 

cell includes the supply effect coefficient within the two-stage least squares model, asterisks 

describing significance, the standard error in parentheses, and the number of observations.  The 

first panel contains competitors at the time of contract of the subject home.  The second panel 

has a timeframe of three months, while the final panel uses a 6-month timeframe.  The rows in 

each panel indicate the percentage range for price and living area of the home.  The columns 

display truncated versions of competitors.  The third column, for example, contains a sample of 

subject homes which have more than one competitor.  Similarly, the fifth column shows a 

sample of sold properties which have more than three competitors. 

The first panel in Table 5 suggests that a zero-month window is likely too short to 

meaningfully capture the true supply effect.
20

  Capturing similar properties in a narrow time span 

may provide a poor reflection of the true number of competitors.  The magnitudes are rather 

variable, too; which reflects the poor sample characteristics when restricting the study to homes 

listed at the time of the subject property’s contract.
21

  

Expanding that timeframe to three months provides a broader measure of competition.  

The estimations using this time window (shown in the second panel of Table 5) all have negative 

supply effect coefficients, many of which become statistically significant.
22

  Opening the 

restriction on the time span also allows for more observations in each sample, so it is easier to 

                                                           
20

 Only three of 15 regressions with positive identified competitors present the supply effect as significant at the 

10%-level: two at the 10% window with samples of homes with competitors and home with more than one 

competitor; and one at the 15% level with a sample of homes with more than four competitors.  
21

 The supply effect for results in the first panel ranges from -0.025 to -2.013. 
22

 Note that the preferred specification from Table 4 is shown in the first row and second column of this panel.  
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identify statistically significant results.  On the other hand, loosening the time element to a six-

month range (shown in panel 3) appears to include too many homes that are not actually on the 

market when potential home-buyers assess the subject home, weakening the analysis.  Based on 

this, I believe that only the 3-month time frame provides the right window for identifying 

potential competitors. 

I also assess the price and size window to determine which constraint to use.  Across all 

panels in Table 5, the 25% window yields only one significant supply effect.  Aside from that 

exception, the results are never significant and the coefficient estimates are quite small.
23

  As a 

result, a 25% size/price window seems to be too broad to accurately capture the number of 

competitors for a given home.   

As a consequence, I choose the 3-month timeframe with either a 10% or 15% size and 

price window.  If I analyze the window for the average sold price of $125,134, a 10% range 

narrows potential competitors to those listed between $112,621 and $137,648.  A 15%, in 

contrast, broadens the window to $106,364 and $143,905.  For the average priced property in the 

sample, a 15% window yields a range of over $37,541; the 10% results in a range of only 

$25,027.  This example illustrates that the 10% appears more reasonable for the average home 

value.   

Similarly, the total square feet of living area for competition is affected by the 10% and 

15% windows.  The average size for a sold home is 1,857 square feet.  A 10% range means that 

competitors must fall between 1,672 and 2,043 square feet.  A 15% range expands the window 

from a minimum of 1,349 square feet to a maximum of 2,136 square feet.  Once again, the 10% 

range provides a more sensible estimate for potential competitors to a subject home. 

                                                           
23

 The coefficient estimates for the 25% window range from -0.009 to -0.036. Only one result is significant. 
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In summary, my preferred specification defines competitors as properties listed any time within 

the past three months of the subject home, with a list price and total living area within 10% of the 

subject’s.  When I remove subject homes with no competitors, my distribution of price per 

square foot is more normal (Figure 2).  Thus, I truncate my sample and include sold homes with 

more than zero competitors. 

 

  

Table 5. Supply Effect Comparison.

Log-transformed competitors at the time of contract

Homes with:

Window

-0.0398 -0.0579 * -0.0784 * -0.1375 -0.4032 -2.0131

(0.0465) (0.0340) (0.0442) (0.1085) (0.2775) (3.3516)

3,989 1,665 1,287 996 780 621

-0.0311 -0.0392 -0.0432 -0.0501 -0.0499 -0.0625

(0.0363) (0.0260) (0.0298) (0.0318) (0.0420) (0.0470)

3,989 1,934 1,680 1,482 1,298 1,142

-0.0254 -0.0203 -0.0201 -0.0194 -0.0325 -0.0363

(0.0297) (0.0223) (0.0206) (0.0211) (0.0237) (0.0246)

3,989 2,154 1,996 1,903 1,794 1,714

Log-transformed competitors within three months prior to contract

Homes with:

Window

-0.0099 -0.0592 ** -0.0668 *** -0.0452 -0.0667 -0.1060 *

(0.0311) (0.0279) (0.0259) (0.0317) (0.0430) (0.0615)

3,537 1,978 1,594 1,368 1,161 1,018

-0.0081 -0.0390 * -0.0339 -0.0466 ** -0.0459 * -0.0464 *

(0.0255) (0.0237) (0.0222) (0.0229) (0.0249) (0.0275)

3,537 2,210 1,898 1,733 1,619 1,516

-0.0068 -0.0328 -0.0220 -0.0149 -0.0177 -0.0258

(0.0215) (0.0234) (0.0193) (0.0179) (0.0183) (0.0198)

3,537 2,478 2,145 2,027 1,960 1,905

10%

15%

25%

More than 1 

Competitor

More than 2 

Competitors

More than 3 

Competitors

More than 4 

Competitors

All Homes
More than 0 

Competitors

More than 1 

Competitor

More than 2 

Competitors

More than 3 

Competitors

More than 4 

Competitors

10%

15%

25%

All Homes
More than 0 

Competitors
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Table 5 (continued). Supply Effect Comparison.

Log-transformed competitors within six months prior to contract

Homes with:

Window

-0.0130 -0.0381 -0.0475 ** -0.0628 ** -0.0619 ** -0.0687 **

(0.0256) (0.0236) (0.0233) (0.0262) (0.0294) (0.0338)

3,292 2,059 1,711 1,493 1,327 1,188

-0.0108 -0.0298 -0.0231 -0.0441 ** -0.0391 * -0.0472 **

(0.0213) (0.0212) (0.0202) (0.0195) (0.0213) (0.0237)

3,292 2,283 1,978 1,832 1,732 1,643

-0.0090 -0.0142 -0.0350 * -0.0198 -0.0169 -0.0191

(0.0178) (0.0199) (0.0210) (0.0180) (0.0173) (0.0174)

3,292 2,597 2,241 2,097 2,010 1,965

Notes:   Standard errors are shown in parentheses below the estimates.

*** Coefficient significant at the 10% level.

** Coefficient significant at the 5% level.

* Coefficient significant at the 1% level.

 The dependent variable in all regression models is the log sale price. Panels list the log number of 

competitors's effect on the price . The first panel includes homes that were listed at the time of contract of the 

subject property. The second panel includes all homes that were listed within three months prior to the 

contract. The final panel presents homes which were listed in the six months prior to the subject home's 

contract. Within a panel, three rows designate the window of living area and price compared to the subject 

home that competitors must meet.  Each column performs a truncation of the sample data. For example, the 

final column only regresses homes with more than four competitors.

The regression model used for each cell is the model used in the third column of Table 4. It is a two-stage 

least squares model in which the only instrument used for the supply effect is the number of deaths by zip 

code by year.

15%

25%

More than 1 

Competitor

More than 2 

Competitors

More than 3 

Competitors

More than 4 

Competitors

10%

All Homes
More than 0 

Competitors
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Figure 1. "Sold" Properties with No Competitors.
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Figure 2. "Sold" Properties with more than 0 Competitors.
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CHAPTER NINE 

CONCLUSIONS 

    

This research has estimated the impact of additional competition on the sale prices of 

homes.  I explained the “listing decision” to demonstrate how the supply effect suffers from 

endogeneity in the ordinary least squares model.  Then I controlled for this endogeneity via the 

two-stage least squares method.  I used the number of deaths by zip code per year as the 

instrument.  The coefficient of the log number of competitors is -0.06; a 1% increase in the 

number of competitors decreases the sale price of a home by 0.06%.  The average home in my 

sample has a sale price of $125,134.  If the number of competitors for this home were to rise by 1 

standard deviation (from 4 to 10), its sale price would decline by $11,075.  Alternatively, the sale 

price of a $100,000 home with ten competitors would drop by $592 as an eleventh similar home 

enters its market.    

This research extends hedonic pricing theory by considering a variable that affects sellers 

and other market participants: competition.  Even though the impact of this variable is 

significant, it does not appear leaving this variable out of the model leads to meaningful omitted 

variable bias for other coefficients in the hedonic framework.  Nevertheless, understanding the 

impact of competition on home sale prices is interesting in-and-of-itself, and my estimations 

represent an original contribution to real estate economics.   

In addition, this research has direct relevance for research in the foreclosure literature that 

attempts to separate the supply and dis-amenity effects.  In particular, controlling for 

endogeneity augments the research of Anenberg and Kung (2012).  Although they attempt to 
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control for a supply effect, they fail to recognize the endogeneity problem, potentially 

invalidating their results. 

Evaluating competitors is an arduous task.  Several dimensions of competitors must be 

analyzed to pick a proper definition of competition.  Despite the options, my estimates are robust 

to varying price and size windows.  Table 5 demonstrates a narrow range of significant supply 

effect coefficients depending on the definition and truncation of competition. 

My analysis promotes the need to re-think the true impact that foreclosures have on sale 

prices.  As the study of excess supply due to foreclosures is multiplying, one must first account 

for the initial supply of competitors on the market.  Doing so would create a more precise 

measurement of the foreclosure effect. 
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Appendix A. First-Stage Regressions.

Regressor

DIVORCE RATE -0.0052 *

(0.0056)

DEATHS BY ZIP CODE 0.0026 *** 0.0026 ***

(0.0002) (0.0002)

TOTAL LIVING AREA -0.3113 *** -0.3144 ***

(0.0879) (0.0880)

BELOW-GRADE LIVING AREA 0.0260 *** 0.0259 ***

(0.0066) (0.0066)

AGE OF HOME 0.0007 0.0006

(0.0023) (0.0023)

(AGE OF HOME)² -0.0000 -0.0000

(0.0000) (0.0000)

HALF-BATHROOMS 0.0184 0.0185

(0.0342) (0.0342)

FULL-BATHROOMS 0.0084 0.0079

(0.0351) (0.0351)

BASEMENT

No Basement . .

. .

Storm Shelter -0.0507 -0.0514

(0.1009) (0.1009)

Full Basement 0.0256 0.0227

(0.0547) (0.0548)

FIREPLACE 0.0323 0.0328

(0.0351) (0.0351)

OCCUPANT

Owner . .

. .

Tenant -0.3506 * -0.3556 *

(0.2019) (0.2020)

Unknown 0.0962 0.0963

(0.1598) (0.1598)

Vacant -0.0100 -0.0099

(0.0294) (0.0294)

GARAGE

No Stalls . .

. .

One Stall 0.1613 ** 0.1609 **

(0.0675) (0.0675)

Two Stalls 0.1285 * 0.1276 *

(0.0725) (0.0725)

Three Stalls 0.1065 0.1054

(0.0954) (0.0954)

Four Stalls -0.1178 -0.1195

(0.1125) (0.1125)

No Divorce With Divorce
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Appendix A (continued). First-Stage Regressions.

Regressor

GARAGE (continued)

More than Four Stalls -0.1251 -0.1188

(0.1130) (0.1132)

BEDROOMS

One Room . .

. .

Two Rooms 0.3929 ** 0.3983 **

(0.1565) (0.1566)

Three Rooms 0.6379 *** 0.6453 ***

(0.1616) (0.1618)

Four Rooms 0.6977 *** 0.7044 ***

(0.1689) (0.1691)

More than Four Rooms 0.4703 ** 0.4775 ***

(0.1837) (0.1839)

CONDO? 0.0157 0.0174

(0.0944) (0.0944)

HALF-DUPLEX? -0.0357 -0.0379

(0.0830) (0.0831)

CLUSTER? -0.3226 *** -0.3188 ***

(0.1033) (0.1034)

STYLE

1.5 Story . .

. .

2 Story -0.1292 ** -0.1287 **

(0.0610) (0.0610)

Airplane Bungalow 0.0066 0.0027

(0.1213) (0.1213)

Bi-Level / Split 0.1080 0.1071

(0.0757) (0.0757)

Bungalow / 1 Story -0.0693 -0.0695

(0.1010) (0.1010)

Earth / Berm 0.5376 ** 0.5287 **

(0.2659) (0.2661)

Other -0.1134 -0.1112

(0.1331) (0.1331)

Raised Ranch 0.2218 0.2218

(0.1467) (0.1467)

Ranch -0.0305 -0.0295

(0.0497) (0.0497)

Split -0.0785 -0.0779

(0.0781) (0.0781)

INCOME

Low-Income Tract . .

. .

Moderate-Income Tract 0.4469 ** 0.4564 **

(0.1883) (0.1886)

No Divorce With Divorce
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Appendix A (continued). First-Stage Regressions.

Regressor

INCOME (continued)

Middle-Income Tract 0.3579 * 0.3672 *

(0.1989) (0.1991)

Upper-Income Tract 0.5071 ** 0.5155 **

(0.2303) (0.2305)

% OWNER-OCCUPIED 0.0083 0.0058

(0.0098) (0.0102)

% AFRICAN-AMERICAN 0.0007 0.0010

(0.0048) (0.0049)

% HISPANIC -0.0026 -0.0016

(0.0055) (0.0056)

(constant) -0.3311 -0.0218

(1.0644) (1.1168)

Adjusted R² 0.3914 0.3913

F-Statistic 16.69 16.50

# of Observations 1,978 1,978

Notes:   Standard errors are shown in parentheses below the estimates.

*** Coefficient significant at the 10% level.

** Coefficient significant at the 5% level.

* Coefficient significant at the 1% level.

All models control for elementary school district effects as well as quarter and year of sold property.

No Divorce With Divorce

The dependent variable is the log number of competitors for a "sold" home. "TOTAL LIVING AREA" and 

"BELOW-GRADE LIVING AREA" are the log total square feet of living area and log below-grade square 

feet of living area, respectively. A regressor which includes a question mark is a binary variable. "% 

OWNER OCCUPIED" represents the percentage of households within the subject home's census tract that 

are occupied by the homeowner. "% AFRICAN-AMERICAN" and "% HISPANIC" are the percentages of 

population in the census tract which are African-American and Hispanic, respectively.

The first column is the baseline OLS regression excluding the number of competitors. The second column's 

model inserts the number of competitors into the regression. The third column is a TSLS model which 

instruments the number of competitors with the number of deaths by zip code by year. The final column 

instruments the supply effect with the number of deaths by zip code by year and the subject census tract's 

rate of divorced heads of households.
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