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Abstract 

 

Very local public goods—such as the aesthetic appearance of the neighborhood, the 
supervision of neighborhood children, the care with which residents drive through the 
streets, or participation in neighborhood social activities--affect the well-being of 
neighborhood residents as well as neighborhood home prices.  However, little is known 
about the provision of these very local public goods.  First, I extend the model of impure 
public good provision to include the case of public goods provided within the context of 
residential neighborhoods.  Then, I use the American Housing Survey and the large 
change in home price appreciation growth which occurred between 2000 and 2007 to 
explore the relationships between default risk, neighborhood quality and public good 
provision (as measured by routine home maintenance expenditures).  I find that 
households tend to free-ride when the level of public good is high, but contributions 
increase when neighborhood quality decreases.  This potentially plays an important role 
in stabilizing the level of local public goods, especially during times of financial stress 
such as the rapid fall in home prices which began in 2007.  Additionally, I find that low-
equity borrowers spend less on maintenance expenditures, but that this reduction in 
expenditures is not explained by variations in default risk.  Instead, other characteristics 
of low-equity homeowners are likely a better explanation for the negative relationship 
between loan-to-value ratios and routine maintenance expenditures. 

                                                
1 I wish to thank Jim Murdoch, Kevin Siqueira and Rachel Croson for helpful comments. 
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1.  Introduction 

There are many neighborhood-level attributes which may be considered as public 

goods (or bads).  Some of the most variable (both within the same neighborhood and 

between neighborhoods) of these goods are provided largely through unmonitored 

voluntary contributions on the part of the neighborhood residents.  Examples include the 

aesthetic appearance of the neighborhood, the supervision of neighborhood children, the 

care with which residents drive through the streets, or participation in neighborhood 

social activities.  These local public goods affect the well-being of neighborhood 

residents as well as neighborhood home prices.   

The purpose of this paper is to better understand the determinants of local public 

good provision by analyzing provision through the theoretical framework of joint 

products developed by Sandler and Culyer (1982).  The American Housing Survey 

(AHS), a nationally representative survey of households conducted every two years, 

provides data on routine maintenance expenditures that I use as a measure of activities 

which generate the public good, call it neighborhood quality.  This allows me to 

empirically investigate the determinants of US households’ provision of local public 

goods.   

I analyze the relationship between public good contributions and the overall level 

of the public good.  I also investigate the degree to which variations in home equity 

impacts public good provision.  Finally, I ask whether the empirical relationships found 

change with variations in home price appreciation.  The large rise and subsequent fall in 

US home prices from 2001-2007 serves as a natural experiment to test the degree to 

which home price appreciation alters behaviors.  Additionally, it provides insight into 



 3 

whether behavioral differences in provision associated with home equity can be 

explained by the level of default risk to which low equity borrowers are exposed.   

The theoretical model illustrates that to the extent public goods are capitalized 

into home prices, home price appreciation--a component of household wealth—reduces 

the marginal cost of investment in local public goods for homeowners.  The theory 

predicts that households will decrease public good provision when mortgage default risk 

increases because appreciation is lost.  Additionally, the theory provides a rationale 

whereby a household’s public good provision might be positively related to the overall 

level of public good in the neighborhood; in this case conformity or reciprocity, rather 

than free-riding, would be a better explanation for provision behavior.   

The empirical investigation reveals that, in all periods, homeowners with high 

loan to value ratios tend to spend less on home maintenance, but this relationship cannot 

be fully explained by elevated levels of default risk.  Instead, it is more likely that 

decreased maintenance expenditures might be a characteristic of low-equity borrowers.  

Further, I find empirical evidence for free riding in neighborhood public good provision.  

However, this result might best be viewed as a positive for neighborhoods.  Empirically, 

free riding behavior is characterized by a negative substitution effect with regards to 

public good contributions.  This negative substitution effect indicates that when 

neighborhood public good provision decreases, residents will tend to contribute more.  

This has the potential to have a stabilizing effect in neighborhoods and might help some 

neighborhoods to weather adverse financial shocks such as the rapid deterioration in 

home prices that began in 2007. 
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The remainder of this paper is divided into 7 sections.  Section 2 reviews the 

relevant literature; Section 3 describes the model which motivates the empirical study; 

Section 4 presents the hypothesis that will be investigated; and Section 5 details the data 

used for the empirical investigation which is described in Section 6.  Finally, Section 7 

concludes. 

2.  Background 

 The very local public goods in which I am interested are provided within the 

context of residential neighborhoods.  There are several issues then which must be 

considered when studying the provision of these types of public goods.  First, the public 

good is provided by neighborhood residents, many of whom have a large proportion of 

their wealth invested in neighborhood housing.  Thus, housing appreciation and default 

risk likely influence public good provision because they affect household budgets.  

Second, provision activities often produce both a private and a public good.  For instance, 

mowing ones lawn produces a nice environment for the household to enjoy (the private 

good) and aesthetic benefits for the neighborhood (the public good).  The relationship 

(substitutes or complements) between the public and private good will impact provision 

levels.  Finally, the public good is provided within the neighborhood social environment 

and social norms or informal regulation may influence provision decisions.   

2.1  House Appreciation and Default Risk 

The housing market during the period of my data (2001-2007) has experienced a 

rapid transition in mortgage lending standards as well as a large swing in home price 

appreciation.  Beginning in 1995, mortgage pricing became more customized.  This risk-

based credit pricing was believed to better match the interest rates paid by home buyers 
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to the risk of default which they represent.  As a result, households with low credit risk 

paid lower interest rates and borrowed more while high credit risk households were more 

likely than ever to receive a loan but at a higher risk premium (Edelberg, 2003).  Sub-

prime mortgages, low or no down payment loans, adjustable rate mortgages and other 

“affordability” products gained a larger share of the market during approximately the 

same time period.  The percentage of sub-prime originations more than doubled between 

1994 and 1999 (Bunce et al, 2000) and continued to increase through early 2008.  

Affordability products paired with the more customized mortgage pricing increased 

homeownership rates in the US between 1995 and 2007 (US Census Bureau, 2007).  

However, foreclosure rates also climbed with significant upward movement beginning in 

early 2005 (Gaines, James P., 2007).   

During this same time period residential home prices rose remarkably.  The 

annual percentage gain in HPI was at or above 5% for nearly the entire period from 1998 

through 2007.  Beginning in 2003 HPI rose at the steepest rate seen since the late 1970’s 

with the national average annual percentage HPI growth greater than 10%.  Rapidly 

rising home prices ameliorate default risk since homes can easily be sold to cover the 

outstanding mortgage should a household’s financial resources become constrained.  

However, when home prices begin to fall, the opposite is true:  home equity shrinks and 

default risk increases.   

Housing is generally one of the largest and most high-risk components of a 

household’s portfolio.  Cocco (2005) and Flavin and Yamashita (2002) find that 

household wealth accounted for by home equity crowds-out stock-holdings, especially 

for poorer populations.  Turner (2003) reports that low to moderate-income households 
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are less likely to own homes when house prices are more volatile, providing empirical 

support for the important role in which housing investment risk plays in individual 

ownership decisions.  However, once individuals do become homeowners, Hurst and 

Stafford (2004), find evidence that home equity is tapped to smooth consumption during 

times of financial stress.  Housing then has two functions in the homeowner’s portfolio: it 

is a risky asset; and it is a form of “forced savings” because equity is often costly to 

withdraw, but can be used during times of financial stress.  Thus, when home equity is 

high it can help smooth fluctuations in public good provision; but when equity is low and 

default risk is more likely, public good provision may be adversely affected.  

Lin et al. (2008), Leonard & Murdoch (2009), Immergluck & Smith (2005) and 

Cotterman (2001) all find that foreclosure (a likely outcome when default risk is high) 

leads to decreased neighborhood house prices.  However, what has not been resolved is 

the long-term significance of this price impact.  The price impact may be explained by 

residential real-estate pricing models based on comparable sales as suggested by Lin et al 

(2008).  Since foreclosures often sell at a discount, then the sale of a foreclosed property 

in the neighborhood decreases the value for the set of comparable properties in the 

neighborhood.  However, there is little reason to believe that this mode of influence 

should have more than a temporary impact.  In order for foreclosures to have a long-term 

(and arguably more serious) impact on neighborhoods, they must cause some non-

pecuniary, lasting change in the neighborhood.  Leonard & Murdoch (2009) propose that 

these changes may occur through a decrease in local public good contributions on the part 

of residents at risk of foreclosure (default risk).  If default risk produces decreased public 

good provision, then neighborhood decline could occur before a foreclosure event 



 7 

actually happens.  Additionally, local events such as falling home prices or adverse labor 

market shocks can alter the default risk exposure of entire neighborhoods leading to 

substantial neighborhood decline.   

2.2  Local Public Good Provision 

Local public goods are often provided by activities which jointly produce private 

and public consumption goods.  Previous literature has analyzed joint products in the 

provision of environmental amenities, the provision of national defense and others.  

Cornes and Sandler (1984 and 1994) show that for the case of joint products, strong 

Hicksian complementarities in the joint public/private good can generate positive 

substitution effects.  In other words, it is possible to have public good provision increase 

(decrease) when the level of the public good increases (decreases).  Murdoch and Sandler 

(1984) in fact find evidence for this behavior in the case of military expenditures by 

NATO member countries. 

Local neighborhood good provision has not been previously approached from this 

joint products perspective.  However, understanding the response of individual provision 

to the overall level of public good is important for policy prescription.  If provision is 

positively related to the level of public good, then neighborhood deterioration is a 

significant concern during periods of economic downturn.  In contrast, a negative 

relationship between individual provision and the overall level of the public good would 

tend to dampen public good provision in high quality neighborhoods, but could have a 

stabilizing effect for neighborhoods experiencing decline. 

2.3  Neighborhood Social Environment 
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There are many ways in which neighborhood good provisions might be regulated 

by social interactions.  In some cases, individuals might choose provision levels similar 

to their neighbors causing sustained changes in provision levels due to changes in 

provision by only a few residents.  The experimental economics literature generally 

supports this type of conditional cooperation (e.g. Croson, 2007; Fischbacher et al 2001; 

Fehr & Gachter, 2000).  This suggests that individual’s public good contribution level 

might depend, to some extent, on the contribution levels of others.  Ioannides (2002) 

provided empirical evidence for this feedback effect when he found that the best 

predictor of a household’s home maintenance decisions was the expected maintenance 

expenditures of neighboring households.     

The social interactions literature provides another consistent explanation:  

conformism based on sociological themes.  Festinger (1954) hypothesized that when 

other means of objective self-evaluation are absent, people turn to social comparisons for 

assessment and utility is gained (or lost) by comparison with ones neighbors.  

Furthermore, social comparison is more likely when leaving the comparison group is 

impossible--or in the case of neighborhoods, costly.  Akerlof (1997) applies this notion of 

social comparisons by proposing separate utility functions representing conformists and 

status-seeking types.  Conformists wish to minimize deviations from the status-quo, 

while status-seekers gain utility from exceeding the status quo.  In either case, utility is 

derived from comparisons of ones actions to those of others.  

The influence of the neighborhood social environment on public good provision 

may be related to the joint products results of Cornes and Sandler (1984 and 1994).  

Conformism would indicate a positive relationship between individual provision and the 
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overall level of the public good.  Thus, the social pressure to conform might be viewed as 

driving complementarities between the public and private good.  For example, I may be 

motivated to maintain my property better when others in the neighborhood also maintain 

their properties well because the neighborhood social environment causes me to value a 

well-maintained lawn (or nicely painted house, etc) more when others in my 

neighborhood also have one.  Thus, the neighborhood social environment supports an 

increased likelihood that a positive relationship between the level of public good and 

individual contributions might exist.   

3.  Theory 

Two models have been proposed in the literature to explain, in part, the 

relationships between default risk, home prices, and neighborhood upkeep; but neither 

model successfully addresses all three dimensions.  As previously mentioned, home 

prices may be analyzed based on the view that real estate agents use pricing schemes 

based on examinations of comparable neighborhood properties (Lin et al, 2008; Vandell, 

1991).  This mode of analysis can explain why high rates of foreclosure can significantly 

depress neighborhood values, but it does little to explain the role of default risk (as 

opposed to an actual foreclosure event) in altering property values.   

An alternative approach is taken by Harding et al (2000).  They extend the model 

of Henderson and Ioannides (1983) which results in a two-period expected utility 

maximization problem in which utility depends on housing utilization.  The optimal 

utilization rate occurs when the marginal benefit of housing utilization equals the present 

value of marginal maintenance costs.  The intuition gleamed from the model is that a 

market failure will occur when the full marginal costs of home utilization (e.g. 
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maintenance costs) cannot be assessed to the occupant of the house.  This occurs in the 

case of rental properties as well as properties at risk of default.  This model suggests a 

negative relationship between household maintenance expenditures and default risk; but 

does not consider the implications this relationship might have on neighborhoods. 

I recast the model proposed by Leonard & Murdoch (2009) into a more general 

public goods framework.  This model incorporates the intuition behind these previous 

attempts, but the intuition now is not peculiar to housing markets.  Rather, I apply the 

existing theory for impure public goods in which activities jointly produce private and 

public benefits.  This theory has been used to explain the provision of defense (Sandler 

and Murdoch, 1984) and philanthropy (Posnett and Sandler, 1986).  I now apply the 

theory to the issue at hand:  the provision of very local public goods within a 

neighborhood.   

The theoretical model characterizes the behavior of household i who belongs to a 

neighborhood community of size I.  Each household in the community can undertake 

upkeep activities qi which jointly produces neighborhood quality contributions, ni, and a 

private good, mi.  Neighborhood quality contributions are aggregated to create N, a 

public good for members of the community.  The production of n and m are given by 

 ni=gi(qi)        (1) 

and 

 mi=fi(qi),        (2)  

where f and g are concave functions with positive first derivatives.  Each 

household’s upkeep activity, qi, may produce different levels of ni and mi; and the 

marginal products, fi’ and gi’ may differ across households.  The type of upkeep activity 
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will influence the relative amounts of n and m produced.  For example, exterior home 

maintenance activities likely produce a larger proportion of n (the public good) than 

interior home maintenance activities. 

An additional activity, xi, is undertaken that produces exactly one unit of a private 

good representing “all other goods”.  Thus, xi can be taken to represent both the activity 

and the private good.  This private good serves as the numeraire good.  

Households take as given the public good contributions produced by neighbors’ 

upkeep activities ( ).  To the extent that the upkeep activities of neighbors increase N, 

spillover benefits for the household are generated.  N, the level of the public good for the 

neighborhood, is generated from each household’s production of ni through the supply 

technology given by S: 

 N = S( ,ni).        (3) 

Recall that each household’s production of ni is given by gi (qi).  Thus,  is a vector of 

functions gi(qi), one for each i household in the neighborhood.   

 The preferences of a representative household in the neighborhood are given by 

 Ui = Ui(xi,mi,N).       (4) 

The utility function is assumed to be strictly concave and nonsatiable.  Substituting (1) 

through (3) into (4) gives: 

 Ui = Ui(xi,fi(qi),S( ,gi (qi)).      (5) 

The household’s preferences can then be represented in activity space: 

 Vi = Vi(xi,qi, )       (6) 

where  is taken as given.  The two utility functions, U and V, are related in that they 

must satisfy the following relationships for each individual: 
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         (7) 

       (8) 

         (9) 

where partial derivates are indicated by subscripts (i.e. ). 

 Households face a budget constraint that considers both wage and non-house 

investment income (Yi) and housing appreciation income (Ai): 

 Yi + Ai (N) = xi + pqi       (10) 

Households optimally choose between activities xi and qi by maximizing (6) subject to 

(10).  Solving for the first order conditions and substituting (7) and (8) yields: 

     (11) 

The left hand side (LHS) of equation (11) may be interpreted as the net marginal cost of 

additional upkeep activities.  The demand for these activities is implicitly defined: 

 qi = qi (Yi + Ai (N), p, ).      (12) 

The empirical section will estimate (12) for a sample of US households.  Of particular 

policy interest is the income and substitution effects associated with the demand for qi.  

 In order to explore the substitution and income effects, I follow the approach of 

Cornes and Sandler (1984) by examining the dual to the utility maximization problem-- 

cost minimization.  Given, equilibrium values of mi, N and Ui, the conditional cost 

function is given by 

 ci(mi,N,Ui) = min[ci|Vi(xi,mi,N) Ui].     (13) 
            {c} 
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ci(.) is assumed to be twice continuously differentiable.  Taking partial derivatives of ci(.) 

with respect to m and n yields 

     (14) 

     (15) 

I can now write the MRS terms on the right-hand side (RHS) of (11) in terms of  and 

.  I can also use equations (1) through (3) to examine the problem in activity space.  

For simplicity, I assume a 2-household neighborhood2 with individual 1 choosing optimal 

allocations of q1 and x1 while taking individual 2’s choice of q2 as given.  The first-order 

condition for individual 1, then becomes 

    

  (16) 

Holding price constant and then taking the total derivative allows me to solve for the 

change in q1 in response to an exogenous change in q2: 

 

 (17) 

where  

                                                
2 The results are easily transferable to the n-household community. 
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Since I have assumed that Ai (
.) is linear in N, .3   Except for the 

terms containing --which appear in both the numerator and denominator of (17)-

-the results are similar to those of the standard impure public goods model as described 

by Cornes and Sandler (1984 and 1994).   

The denominator, , is positive.  Previous work has established that the second 

term in  is negative, and contributions to the neighborhood public good may be 

assumed to produce decreasing returns, ( ), which renders the first term 

negative as well.  The negative sign which proceeds both terms in  then indicates that 

the denominator for (17) is greater than zero.   

The comparative statics for the model take the sign of the numerator.  The term in 

the first set of square brackets in (17) is the substitution effect:  holding utility constant, 

how does individual 1 alter their choice of q1 when q2 changes.  The term in the second 

set of square brackets, is the income effect.  It has been established, that the income effect 

is positive (e.g. Cornes and Sandler, 1984, 1994; and others).   

Three terms comprise the substitution effect:  one containing , one 

containing , and one containing .  First,  is less than zero.  The signs 

associated with the remaining terms, however, aver less clear.  The marginal willingness 

to pay for mi when N increases, holding utility constant in given by .  If Hicksian 

                                                
3 There is little reason to believe that d2A/dN2 should be large enough to influence the results that follow.  

Full results that account for a non-zero value for d2A/dN2 are available from the author upon request.  
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complementarities exist between the joint products the term is positive; otherwise it 

is negative.   

The sign of the term containing  will be determined by the public 

good supply technology.  If complementarities exist in the supply technology such that an 

individuals contribution to the public good is more valuable if ones neighbors also 

contribute, then  is positive.  Complementarities might exist, for instance in 

the supply of neighborhood aesthetic quality—my nicely maintained home looks better 

and produces greater returns for the neighborhood if my neighbors also maintain their 

homes.  However, if complementarities are not present, then  is non-positive.  

An example of this type of supply technology is the provision of funds to build a 

neighborhood gathering place.  It does not matter whether the funds come from one 

resident or many residents; in general, they will likely all have decreasing returns with 

respect to public good provision.   

The sign of the substitution effect for the provision of impure public goods within 

residential neighborhoods, depends both upon the degree of complementarities between 

the public and private joint products and the public good supply technology.  Thus, there 

is additional scope for a positive substitution for the case of impure public goods 

provided within the context of residential neighborhoods—now the public good supply 

technology is of importance. 

4.  Model Implications and Hypothesis 

The optimality condition expressed in (11) reflects individual behavior which is 

sub-optimal because households do not consider the affects that their upkeep activities 

will have on neighbors.  This is the usual result when public goods are provided through 
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individual utility maximization.  However, the model may also be used to explain further 

market inefficiencies that occur for the case of rental housing, foreclosed properties and 

certain public good supply technologies.  For the case of rental housing and foreclosure, 

households do not benefit from home price appreciation.  In this case the budget 

constraint is given by 

Yi = xi + pqi         (17) 

Given (17), the optimality condition expressed in (11) can be rewritten as  

       (18) 

Decreasing marginal rates of substitution imply that, ceteris paribus, optimal upkeep 

activities will be less.  Additionally, for some supply technologies (e.g. weaker link or 

weakest link),  in equation (11) may be sufficiently small for some homeowners 

that (11) approaches 20 (Cornes, 1993).   From this perspective, then, the degree to which 

upkeep activities on the part of renters differs from the upkeep activities of homeowners 

depends in part on the public good supply technology. 

However, the case of individual default and eventual foreclosure implies even 

stronger results.  Consider the budget constraint, (10), for an individual facing default.  

Default comes with many costs both financial and social; thus it is generally avoided 

whenever possible.  An individual facing a high risk of default would reduce expenses on 

the right-hand-side of (10) in every way possible.  This implies that qi will be reduced to 

0 before foreclosure occurs.   

This model presents some notable insights.  First, local public good contributions 

should decrease with increases in default risk.  Second, the responses of local public good 

contributions to the overall level of public good are determined by the degree to which 
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complementarities exist between the public and private joint products and the public good 

supply technology.   

A negative substitution effect (the relationship between a household’s upkeep 

activities and the overall level of public good) would be indicative of free riding which is 

commonly associated with public good provision.  However, as noted previously, social 

interactions within a residential neighborhood might increase the likelihood of 

complementarities between the joint public and private good.  Complementarities 

between the public and private joint products would result in similar household behavior 

as conditional cooperation—an explanation often used in the experimental economics 

literature.  For instance, I might value the external aspects of my own property more 

when the overall neighborhood is of higher quality or I might desire to contribute more to 

the public good when I see my neighbor doing so.  In either case, there is a positive 

relationship between the overall level of the public good and individual provision.  

Additionally, the public good supply technology might also drive a positive substitution 

effect.  This positive substitution effect might lead to very high levels of neighborhood 

public good provision in some neighborhoods.  However, it could also result in patterns 

of neighborhood decline in neighborhoods whose residents experience adverse economic 

shocks.  Empirically we will test for the direction of the substitution effect.  

Harding et al (2000) has already found LTV to be negatively related to home 

maintenance expenditures using AHS data from 1985 through 1995, however, I test 

whether this relationship changes with variations in home price appreciation.  One would 

expect that if the relationship between LTV and  maintenance expenditures is caused by 

the increased default risk faced by households with high LTV’s, then the relationship 
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would become weaker when home prices are rising rapidly because the default risk for a 

given LTV is lower in such a market.  However, it may be that the relationship observed 

by Harding et al (2000) is not explained by default risk, but is instead a characteristic of 

low-equity borrowers.  I will estimate the relationship between LTV and home 

maintenance expenditures each survey year from 2001 through 2007 and test if variation 

in the relationship does in fact correspond with the hypothesis of increased default risk.   

The analysis that follows will answer three primary questions.  First, how do 

individual contributions change in response to changes in neighborhood quality (a proxy 

for the overall level of public goods)?  Second, does elevated mortgage default risk cause 

a decline in contributions?  Third, are these relationships robust to changes in the rate of 

home price appreciation? 

5.  Data  

American Housing Survey (AHS) data from 1997 through 2007 is used to test the 

implications of the model.  The national AHS household survey, administered by the U.S. 

Bureau of the Census, collects data from approximately 50,000 housing units and the 

households which occupy them at a biannual frequency.  I am interested in understanding 

household behavior, thus a proper panel data set for this study should be a panel of 

households, which is difficult to construct from the AHS because it is a panel of housing 

units (and not necessarily households).  Therefore, I analyze each survey wave between 

2001 and 2007 individually and compare the coefficient estimates.  In each survey year, I 

limit the sample to owner-occupied single family residences.   

Data from the American Housing Survey can be used to test the implications of 

the model.  I will use data on routine home maintenance expenditures as a measure of an 
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actcivity (qi) which generates local public good contributions (ni).  Additionally, loan-to-

value ratios (LTV) will serve as a measure of default risk and local neighborhood 

characteristics can be used to test whether individual home maintenance decisions are 

influenced by neighborhood quality. 

I use neighborhood quality as a proxy for the overall level of public goods in a 

neighborhood.  There are two types of variables that provide insight into neighborhood 

quality.  One set of variables is coded by the interviewer and documents the existence of 

a particular nuisance, while the other set of variables is reported by the respondent and 

notes if nuisances are bothersome.  Whether or not a nuisance is bothersome is jointly 

determined by individual perception and the existence of a nuisance.  Individual 

perceptions measured in these types of variables create endogeneity problems when 

trying to estimate the relationship between neighborhood quality and maintenance 

expenditures, biasing the estimation results.  Thus, I focus my study on the set of 

variables that document the existence of a particular nuisance.   

Descriptions of variables used in the empirical study as well as summary statistics 

for the data set are presented in Tables 3.1 through 3.6.  The data contain variables which 

describe characteristics of the housing unit, the household which occupies the unit, the 

mortgage on the housing unit, and the neighborhood in which the housing unit is located.  

When combining all sample years, the average household spends $663 (adjusted 

to 2000 constant dollars) annually on home maintenance.  The average home is valued at 

$232,000, has 2198 square feet of living space and is 36 years old.  Average annual 

household income is $83,800 and the average household size is 3 people.  49% of the 

respondents have college degrees; 7.5% are African American; and 9.3% are Hispanic.  
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Less than 4% of the housing units were within ! block of any particular 

neighborhood nuisance.  The neighborhood nuisances analyzed were the presence of 

abandoned or vandalized buildings (ABANDONED), trash or litter in the streets or on 

nearby properties (JUNK), roads which were in need of repair (ROADS), bars on 

windows (BARS) and nearby industrial facilities (FACTORIES).  For each housing unit, 

I counted the number of these nuisances which existed within ! block and subtracted that 

total from 0 to create a measure of neighborhood quality.  Thus, QUALITY takes on a 

value of -5 for the worst case in which every nuisance was present within ! block and a 

value of 0 when no nuisances are present.   

In order to calculate current loan to value ratios for each property in the data set, 

the outstanding mortgage balance must be estimated.  Using the original mortgage 

amount (MORTGAGE), the current monthly payment (PAYMENT) and an assumption 

about the length of the mortgage, I estimate the mortgage interest rate (r) by solving  

     (19) 

Here r is the interest rate compounded monthly for n periods.  I do not know n, 

and am forced to make an assumption.  First I assume n=360 indicative of a 30 year fixed 

mortgage.  However, it is likely that many of the mortgages in my sample were (for 

instance) 15 or 10 year mortgages.  If this were the case, my assumption of n=360 would 

cause the estimated interest rate to be inflated.  Therefore, when the estimated interest 

rate results in an annual interest rate greater than 12%, I assume a 15 year fixed mortgage 

(n=180) and obtain a new estimate for r. 
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Next, I use the estimated interest rate and assumption for n to calculate the 

outstanding mortgage balance given by equation 20. 

    (20) 

Equation 20 is simply the present value of the remaining payments discounted by the 

mortgage interest rate.  TIMERES is the length of time in which the household has lived 

in the house, and I assume that households have been making equal monthly payments 

during this time.   

LTV is then calculated as LOAN divided by the self-reported current market 

value for each property (VALUE).  The continuous variable LTV is used to create 

dummy variables for the various categories of LTV ratios.  LTV ratios greater than 0.6 

account for 36% of the mortgages; less than 5% of the mortgages have an LTV greater 

than 0.9. 

Without knowledge of the exact mortgage terms it is impossible to estimate the 

LTV ratio exactly.  However, I take steps to mitigate the impact of this unavailable 

information.  First, I use categorical LTV dummies.  Therefore, I am not analyzing the 

effects of small changes in LTV.  Second, the analysis is only interested in identifying 

households holding high LTV mortgages (greater than 0.6).  If the length of the mortgage 

is assumed to be higher than it actually is (e.g. 30 year fixed is assumed when the 

mortgage is really a 15 year fixed), then an ordinarily low-LTV loan will be misclassified 

as a high-LTV loan.  If anything, this should bias our results such that any negative 

effects found for high-LTV mortgage holders are more conservative than they should be.  

Additionally, in results not reported in this paper, I use alternative estimates of the LTV 
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ratio4 and find that they do not impact my overall conclusions.  Finally, I control for the 

various types of loans through dummy variables to identify adjustable rate mortgages 

(ARM), balloon loans (BLOON) and loans in which other terms (such as the length of 

repayment) may vary (CANVAR).   

Adjustable rate mortgages have become a more popular financing option, thus one 

would expect to see the mean for this dummy variable (ARM) to increase across the 

sample years.  There is no evidence of this but most of the sampled homeowners secured 

their mortgages prior to the more recent popularity of adjustable rate loans.  The average 

owner in the sample has lived at their house for more than 8 years.   

Quarterly home price indices data was obtained from the Office of Federal 

Housing Enterprise Oversight (OFHEO) for each of the US Census Divisions.  These 

data are displayed graphically in Figures 3.1 and 3.2.  Home price index data indicates 

the changes in the housing market over time and is used to understand the housing market 

environment during the different AHS administrations.   

Since the AHS is administered throughout the sample year, HPI movements 

during the sample year as well as during the previous year are both relevant gauges of 

housing market activity.  It should be noted that until 2006 the US housing market as a 

whole had experienced increasing HPI’s each quarter for the past 30 years (see Figure 

3.1).    As shown in Figure 3.2, since 1978, there have been 3 cycles of increasing and 

then decreasing HPI growth (annual change in HPI).  The sharp and sudden downturn in 

HPI growth since 2006 is more severe than in the previous cycles.   

                                                
4 The alternative LTV estimates I investigate are the estimation used by Harding et al. (2000) 

which ratios the original loan amount to the current estimated home value; and an additional 

estimate which assumes that the loan value is reduced each year by the full amount of mortgage 
payments paid. 
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Focusing on HPI growth during the time of my data, several trends can be noted.  

Starting in 2001 there are some notable changes in the trend of HPI growth.  First, HPI 

growth will remain above 5% until the fall of the housing market in 2007.  Second, the 

annual percentage change in HPI begins to differ more substantially between the census 

regions.  In 2003 HPI growth begins to increase rapidly across all census regions except 

the Midwest.  This rapid pace of HPI growth continues through the first half of 2005.  

During the second half of 2005, HPI growth remains at a relatively constant high level.  

In 2006, the steep decline in HPI growth begins and continues through the end of our data 

series.  Negative national average HPI growth is reached in 2008 while the fastest 

growing region (West) sees negative growth in late 2007.    

6.  Empirical Analysis  

A log-linear model5 was specified to capture the notion of diminishing returns 

with respect to the impact maintenance expenditures might have on neighborhood 

upkeep.  For example, the difference between maintenance expenditures of $5000 and 

$5100 is less important with respect to neighborhood quality than the difference between 

expenditures of $1 and $100.  The model was estimated for each AHS sample year.  

Independent variables include controls for housing unit, household, neighborhood and 

mortgage characteristics.   

Table 3.7 displays the estimated coefficients for each survey year.  Across 

samples, the estimated coefficients for housing and individual characteristics are stable. 

As expected, maintenance expenditures are increasing with house size, housing unit age 

and the tenure of the household.  African American households tend to spend less on 

                                                
5 The natural log of maintenance expenditures was calculated as log(CSTMNT+1) so that the 
variable could be defined when maintenance expenditures were $0. 
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maintenance.  This, however, does not necessarily imply that African American 

households do not maintain their homes; they may simply be more likely to use less 

costly means of maintaining their homes (e.g. doing the work themselves rather than 

hiring someone else to do it).  Similarly, household income and education are positively 

related to maintenance expenditures.   

The location of the house matters differently depending on the AHS sample year.  

In 2001 and 2007, maintenance expenditures in the east census region (the omitted 

category) were, ceteris paribus, greater than in other regions.  However, in 2003 and 

2005, only Midwest households spent less on routine maintenance.  2003 and 2005 were 

years during the height of HPI growth, with the Midwest significantly lagging the other 

census regions in terms of growth rate.  Thus, maintenance expenditures likely were less 

in the Midwest because the returns to those expenditures, in the form of appreciation, 

were less. 

6.1  Neighborhood Quality 

Across all sample years, neighborhood quality is negatively related to 

maintenance expenditures.  This implies a negative substitution effect in the provision of 

neighborhood public goods.  When the level of public goods in the neighborhood 

increases, households free ride and contribute less.  However, when the level of public 

goods drops, households increase their provision level. 

Thus, I find evidence for free-riding rather than conformity or reciprocity in 

public good provision in neighborhoods.  However, I should note that QUALITY is 

measuring significant detractors from neighborhood quality (abandoned buildings, trash, 

bad roads, factories and barred windows).  It is possible that when quality varies along 
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the higher end of the spectrum such as might be the case in many stable, upper-income 

neighborhoods, the results might be different.  Regardless, from a policy perspective, the 

results for QUALITY are quite reassuring.  When neighborhoods show the most 

significant signs of decay, residents tend to increase their efforts to improve the 

neighborhood.  While this is free-riding behavior (indicative of sub-optimal provision) it 

likely has a stabilizing effect on neighborhoods that experience adverse economic shocks.  

To the extent that the actions of neighborhood residents can impact and stymie 

neighborhood decline, the negative relationship found between quality and maintenance 

expenditures indicates that the actions of residents causes a decrease in disparity between 

high and low quality neighborhoods. 

The empirical estimates of the relationship between neighborhood quality and 

maintenance expenditures (expenditure-quality relationship) should be viewed as a lower 

bound for the relationship between neighborhood public good contributions and 

neighborhood quality (contribution-quality relationship).  As noted previously, different 

types of upkeep activities will produce different relative amounts of the neighborhood 

public good and a private good.  It is feasible that households in low quality 

neighborhoods might spend relatively larger amounts on interior home maintenance than 

exterior home maintenance.  If households in low quality neighborhoods systematically 

substitute away from exterior maintenance (which produces most of the public good) and 

towards interior maintenance (which mainly produces private benefits), then the 

estimated negative expenditure-quality relationship is an over-estimate (in absolute 

value) of the contribution-quality relationship. 
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There are two reasons why the proportion of interior and exterior maintenance 

expenditures might vary across high and low quality neighborhoods.  First, individuals 

who desire a high quality neighborhood might also be those most likely to spend more on 

exterior maintenance.  Thus, neighborhood sorting would explain systematic differences 

between the types of maintenance expenditures.  Additionally, it might be that when 

neighborhood quality begins to decline, households become so dissatisfied that they 

spend less to maintain their home exterior and spend more on the interior of their home.  

In this case, Hicksian complementarities between the public and private goods created by 

exterior home maintenance might exist, but are being masked in my empirical analysis by 

increases in interior home maintenance. 

Thus, the degree to which there is a systematic difference in the proportion of 

maintenance expenditures going towards interior or exterior maintenance between 

residents of high and low quality neighborhoods is key to assessing the degree to which 

the contribution-quality relationship varies from the estimated expenditure-quality 

relationship.  Data available from the AHS does not allow for an assessment of the 

variations in interior and exterior maintenance expenditures.  However, it should be noted 

that households wishing to maximize the benefits associated with their housing 

investment have little incentive to increase maintenance expenditures (either interior or 

exterior expenditures) when neighborhood quality declines.  Declining neighborhood 

quality is associated with decreased housing appreciation, thus the model indicates a 

higher net cost (maintenance expenditures less any gain from associated home 

appreciation) for upkeep activities of any sort when appreciation is low.  From this 

perspective, then the quality-expenditure relationship is surprising and while substitution 
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between interior and exterior maintenance may occur, there is little reason to expect the 

net increase in expenditures that we find.   

Further work is needed to fully assess the contribution-expenditure relationship.  

Data which differentiate between interior and exterior maintenance expenditures would 

be quite helpful.  Additionally, a time series approach would allow the researcher to 

analyze the actual process of neighborhood decline and to test whether households do in 

fact substitute towards more interior maintenance when neighborhoods decline. 

Public policy aimed at curtailing decline in residential neighborhood quality, 

should harness the apparent willingness of neighborhood residents to make maintenance 

expenditures.  While, the negative substitution effect found empirically indicates that 

neighborhood residents respond in a counter-cyclical fashion by increasing activities 

which generate neighborhood public goods when neighborhood quality declines, there 

remains real-world evidence that these actions often are simply not enough.  Some 

neighborhoods do fall into cycles of decay following economic shocks.  However, the 

empirical results I present suggest that policymakers should institute measures to better 

empower neighborhood residents to fight the onset of neighborhood decay since it 

appears that they are willing to do so.  What may be lacking in some cases is the ability 

(rather than the willingness) to take effective action. 

6.2  LTV 

In general, the relationship between LTV and home maintenance expenditures is 

consistent across sample years.  As LTV increases, there is an increasingly negative 

impact on maintenance expenditures.  One exception is for LTV105 in the 2007 sample 

which indicates a slightly smaller penalty than the penalty associated with the LTV9 
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category.  Also, the highest LTV category (LTVMax) has inconsistent results across 

sample years.  This is likely due to the fact that this category captures a wide assortment 

of situations.  Households might fall into this category if they (1) truly have a very high 

LTV (2) had a very short-term mortgage (say 5 or 10 years) and the assumptions made 

when calculating LTV were wrong or (3) other data errors such as mistakes when 

assessing the current home value.  Regardless, together the results for all categories 

largely indicate a negative relationship between LTV and maintenance expenditures 

consistent with the results of Harding et al (2000). 

As before it should not be taken for granted that the relationship between 

maintenance expenditures and LTV (the expenditure-LTV relationship) equates to the 

relationship between neighborhood public good contributions and LTV (the contribution-

LTV relationship).  However, in order for the two relationships to differ, there must be a 

systematic difference in the types of maintenance expenditures undertaken by households 

with high LTV’s and households with low LTV’s.  There is little reason to believe that 

such a systematic difference exists.   

Additionally, the analysis focuses on understanding the way in which high LTV 

households alter their maintenance expenditures in response to changes in home price 

appreciation.  In this case the expenditure-LTV relationship and the contribution-LTV 

relationship will differ only when high LTV households alter the relative types of 

maintenance expenditures undertaken based on the rate of home price appreciation.  

Since, routine maintenance expenditures exclude large home improvement projects such 

as remodels or adding square footage, then again there is little reason to believe that this 
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type of systematic difference exists.  Thus, for the LTV analysis, the quality-LTV 

relationship appears to be a good proxy for the contribution-LTV relationship. 

The next step is to determine if the LTV-maintenance relationship is a result of 

increased default risk associated with a high LTV or is a more general characteristic of 

low-equity homeowners.  There are many reasons high LTV might be related to 

decreased maintenance expenditures.  As explained by my model, an increased likelihood 

of default is one such reason, but other reasons might include fewer financial resources 

(inherited wealth, financial safety nets, the ability to obtain lines of credit, or other 

resources not included in wage income), intentions to have a short tenure in the home, or 

less responsible behavior—all of which are omitted variables in the model which are 

likely correlated with high LTV.  I cannot test for these other influences directly, but I 

can test the degree to which default risk might be an explanation for the LTV-

maintenance relationship by analyzing changes in the magnitude of the relationship 

across AHS sample years.   

To facilitate a comparison between model years that will provide insight into the 

change in the maintenance-LTV relationship as the default risk for a given LTV changes, 

we estimate four additional models in each sample year.  These models replace the LTV 

categorical variables with dummy variables indicating LTV ratios greater than a specified 

threshold:  0.6 (LTVGT6), 0.7 (LTVGT7), 0.8 (LTVGT8) and 0.9 (LTVGT9).  The 

estimates for these models are displayed in Table 3.8.  Only the coefficient estimates of 

the new LTVGTX variables are reported; all other coefficient estimates are similar to 

those of previous models.   
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Figure 3.3 shows the elasticity of maintenance expenditures with respect to LTV 

as LTV increases for each sample year.  For all years prior to 2007, the elasticity 

becomes more negative with increasing LTV indicating that individuals tend to spend 

increasingly lower amounts on routine maintenance as housing equity decreases.  

However, it remains a question of whether or not this is a result of increased default-risk 

and the associated market failure or simply a characteristic of individuals who hold these 

low-equity mortgages.   

2007 appears to be an anomaly.  As LTV increases, individuals spend slightly 

more on maintenance; although still less than the omitted group who have very low LTV 

ratios.  The variation in maintenance-LTV elasticity over the LTV categories in 2007 is 

very small.  These results indicate that during the falling housing market of 2007, there 

was little variation in home maintenance expenditures among home owners with lower 

equity in their home, but these owners still invest less than those with large amounts of 

equity.   During 2007 there was a great deal of uncertainty with regards to housing 

values.  Recall, the current home value used to calculate LTV is based on self-reported 

data.  Homeowners likely had difficulty estimating their home value during the rapid fall 

in HPI growth that occurred during 2007.  Thus, the LTV ratios calculated for 2007 are 

likely less precise than those for other sample years and this may be obscuring the trend 

for 2007.6 

Figure 3.4 shows the maintenance-LTV elasticity as it relates to annual HPI 

growth.  If the relationship between maintenance and LTV was caused by market failures 

                                                
6 While the estimated home values for 2007 likely have more error, there is no reason to believe 

that the error should result in biased results.  It is equally likely that estimates were higher 

(owners were not aware of falling HPI) or lower (owners over-estimated the decline in local 
home prices) than the actual value. 
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due to increased risk of default, one would expect to see lower absolute values of 

maintenance-LTV elasticity as HPI growth increases.  When HPI growth is high, the risk 

of default for a particular LTV category is decreased.  Thus, if maintenance expenditures 

are related to default risk, the elasticity should decrease (in absolute value) when HPI is 

high.  However, this pattern is not observed.  The scarcity of data points, makes the true 

relationship a bit obscure, but if anything it appears, that as HPI growth increases, the 

maintenance-LTV elasticity is becoming more negative, especially for the higher LTV 

categories (LTVGT8 and LTVGT9).   

Further panel data studies of household behavior are needed to better understand 

the relationship between LTV and home maintenance expenditures.  However, the 

analysis here reveals that this relationship cannot be explained by changes in default risk 

alone.  The LTV-maintenance relationship does not move in the expected direction when 

default risk decreases and appears to be more a characteristic of low-equity borrowers 

than related to the potential for default. 

7.  Conclusion 

 The relationships between default risk, home price appreciation and 

neighborhood upkeep are complex.  Using home maintenance expenditures as a measure 

of contributions to the neighborhood public good, I find that the substitution effect in the 

provision of neighborhood public goods is likely negative:  households tend to free ride 

when the level of public good is high and contributions increase when the level of public 

good decreases.  However, the empirical analysis only provides estimates of the 

relationship between maintenance expenditures and neighborhood quality which is a 

lower-bound for the relationship between neighborhood public good contributions and 
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neighborhood quality.  If there are differences between the two relationships, then they 

are driven by systematic differences in the types of maintenance expenditures undertaken 

by households in high and low quality neighborhoods.  Further study is needed to assess 

the degree to which households in low quality neighborhoods might spend 

proportionately more on interior home maintenance than households in high quality 

neighborhoods. 

While free riding in general points to suboptimal provision of the public good, the 

negative substitution effect is good news for neighborhoods at risk of decline.  If 

households increase provision when the level of neighborhood public goods falls, they 

will have a stabilizing effect on provision levels.  Policy makers might harness this 

counter-cyclical response of homeowners by promoting policy which increases the ability 

of neighborhood residents to effectively counteract neighborhood decay.  It appears that 

neighborhood residents in general are willing to take action to maintain neighborhood 

quality.  This is particularly important for maintaining neighborhood conditions during 

times of economic stress such as the collapse in housing prices which began in 2007.  

The relationship between LTV and home maintenance expenditures is generally 

robust to changes in housing market conditions.  For all sample years except 2007, the 

elasticity of maintenance expenditures with respect to LTV becomes more negative as 

LTV increases.  However, as the risk of default for a given LTV decreases, the absolute 

value of the maintenance-LTV elasticity does not decrease as would be expected if this 

relationship were explained by changes in default risk alone.  This suggests that the 

maintenance-LTV relationship is also partly a characteristic of low-equity borrowers.  

This result has important policy implications with regards to extending credit with little 
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or no equity in the home and/or to interest-only loans in which home equity does not 

accumulate with time.  There may be additional costs--above and beyond the associated 

risk of default--at the neighborhood level to this type of lending. 

 
 



 34 

References 

Akerlof, G. 1997.  Social Distance and Social Decisions.  Econometrica.  65(5):  1005-1027. 

Bunce, H.L., Gruenstein, D., Herbert, C., Scheessele, R.  2000.  Subprime Foreclosures: The 
Smoking Gun of Predatory Lending.  Housing Policy Development and Research 
Conference.  Downloaded from www.huduser.org. on August 16, 2007. 

Cocco, J.  2005.  Portfolio Choice in the Presence of Housing.  The Review of Financial Studies.  
18(2):  535-67. 

Cornes, R.  1993.  Dyke Maintenance and Other Stories:  Some Neglected Types of Public 
Goods.  The Quarterly Journal of Economics.  108:  259-271. 

Cornes, R. and T. Sandler.  1994.  The Comparative Static Properties of the Impure Public good 
Model.  Journal of Public Economics.  54:  403-421. 

Cornes, R. and T. Sandler.  1984.  Easy Riders, Joint Production, and Public Goods.  The 
Economic Journal.  94(375):  580-598. 

Cotterman, Robert F.  2001.  Neighborhood Effects in Mortgage Default Risk.  U.S. Department 
of Housing and Urban Development, Office of Policy Development and Research.  
Downloaded from www.huduser.org. on August 16, 2007. 

Croson, R. 2007.  Theories of Commitment, Altruism and Reciprocity:  Evidence from Linear 
Public Goods Games.  Economic Inquiry.  45(2):  199-216. 

Edelberg, W.  2003.  Risk-based Pricing of Interest Rates in Household Loan Markets.  Federal 
Reserve Board Finance and Economics Discussion Series No. 2003-62. 

 Fehr, E., and S. Gachter.  2000.  Cooperation and Punishment in Public Goods Experiments.  
The American Economic Review.  99(4):  980-994. 

Festinger, Leon.  1954.  A Theory of Social Comparison Processes.  Human Relations.  7:  117-
140. 

Fischbacher, U., S. Gachter, and E. Fehr.  2001.  Are people conditionally cooperative?  
Evidence from a public goods experiment.  Economic Letters.  2001:  397-404. 

Flavin, M., and T. Yamashita.  2002.  Owner-Occupied Housing and the Composition of the 
Household Protfolio.  The American Economic Review.  92(1):  345-362. 

Gaines, James P.  2007.  Preserving Homeownership:  Addressing the Foreclosure Issue.  
Presentation given at the Federal Reserve Bank of Dallas Preserving Homeownership 
conference on June 12, 2007. 



 35 

Harding, J., T. Miceli and C. Sirmans.  2000.  Do Owners Take Better Care of Their Housing 
than Renters?  Real Estate Economics.  28(4):  663-681. 

Henderson, J. Vernon and Ioannides, Yannis M.  1983.  A Model of Housing Tenure Choice. 
AmericanEconomic Review.  73(1):  98-1 13. 

Hughes, William T. Jr. and Geoffrey K. Turnbull.  1996.  Uncertain Neighborhood Effects and 
Restrictive Covenants.  Journal of Urban Economics.  39:  160-172. 

Hurst, E. and F. Stafford.  2004.  Home Is where the Equity Is:  Mortgage Refinancing and 
Household Consumption.  Journal of Money, Credit and Banking.  36(6):  985-1014. 

Immergluck, Dan, and Geoff Smith.  2005(b).  Measuring the Effect of Subprime Lending on 
Neighborhood Foreclosures:  Evidence from Chicago.  Urban Affairs Review.  40:  362-
388. 

Ioannides, Yannis M.  2002.  Residential Neighborhood Effects.  Regional Science and Urban 
Economics.  32(2):  145-165. 

Leonard and Murdoch.  2009.  The Neighborhood Effects of Foreclosure.  Working Paper. 

Lin, Z., E. Rosenblatt and Yao, V.W. 2008. Spillover Effects of Foreclosures on Neighborhood 
Property Values. Journal of Real Estate Finance and Economics. 

Murdoch, J.C. and T. Sandler.  1984.  Complementarity, Free Riding, and the Military 
Expenditures of Nato Allies.  Journal of Public Economics.  25:  83-101. 

Office of Federal Housing Enterprise Oversight.  2009.  House Prices Indexes (Quarterly Data).  
Downloaded from http://www.ofheo.gov/hpi_download.aspx on February 14, 2009. 

Posnett, J. and T. Sandler.  1986.  Joint Supply and the Finance of Charitable Activity.  Public 
Finance Quarterly.  14:  209-222. 

Sandler, T. and A.J. Culyer.  1982.  Joint Products and Multijurisdictional Spillovers.  The 
Quarterly Journal of Economics.  97(4):  707-716. 

Turner, T.  2003.  Does Investment Risk Affect the Housing Decisions of Families?  Economic 
Inquiry.  41(4):  675-691. 

Vandell, K. D. (1991), Optimal Comparable Selection and Weighting in Real Property 
Valuation, Real Estate Economics. 19(2):  213-239. 

 

 
 



 36 

 



 37 

Figure 1.  OFHEO HPI 

 

Figure 2.  Annual Percentage Change in HPI 
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Figure 3.  Maintenance-LTV Elasticity vs LTV 

  

Figure 4.  Maintenance-LTV Elasticity vs HPI Growth 
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Table 1.  Variable Descriptions—Mortgage, and Neighborhood Variables 

Dependent Variable 

CSTMNT Annual cost of routine maintenance 

Mortgage Characteristics 

LOAN Approximated loan value 

MORTGAGE   Original mortgage amount 

PAYMENT Monthly mortgage payment 

VALUE Estimated market value of housing unit 

ARM Mortgage changes due to interest rates 

BLOON Balloon-type mortgage 

CANVAR Terms of the mortgage may vary 

LTV105 LTV in the range (0.9,1.05] 

LTV8 LTV in the range (0.6,0.8] 

LTV9 LTV in the range (0.8,0.9] 

LTVMAX LTV greater than 1.05 

LTVGT6 LTV is greater than 0.6 

LTVGT7 LTV is greater than 0.7 

LTVGT8 LTV is greater than 0.8 

LTVGT9 LTV is greater than 0.9 

Neighborhood Characteristics 

QUALITY 
Overall neighborhood quality.  QUALITY=-
(ABANDONED+JUNK+ROADS+BARS+FACTORIES) 

BAD  Neighborhood is not perceived as a desirable place to live 

BAD_QUALITY Interaction of BAD with QUALITY; = BAD*QUALITY 

ABANDONED_NEARBY There are abandoned or vandilized buildings within 1/2 block of the unit 

JUNK_NEARBY There is litter or junk on the roads or properties within 1/2 block of the unit 

ROADS Roads within 1/2 block of the unit are in need of repair 

BARS Buildings within 1/2 block of the unit have bars on the windows 

FACTORIES Factories are located within 1/2 block of the unit 
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Table 2.  Variable Descriptions—Household and Housing Unit Characteristics 

 

Housing Unit Characteristics 

AGE Age of the house 

ROOMS Number of rooms in the house 

UNITSF Square feet of living space 

TIMERES Tenure in the housing unite 

MIDWEST Located in Midwest Census Region 

WEST Located in West Census Region 

SOUTH Located in South Census Region 

Household Characteristics 

FRSTHO First-time homeowner 

HHAGE Age of the survey respondent 

HHSIZE Number of people in the household 

INCOME Household Income divided by 10,000 

QSS Recieves Social Security pension 

VEHICLES Number of cars and trucks owned by household 

BLACK Respondent is black 

HISPANIC Respondent is of Spanish origin 

NOHS Respondent did not complete high school 

COLLEGE Respondent completed at least a 2-year college degree program 
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Table 3.  Summary Statistics—Neighborhood Variables and Mortgage Variables 

  All Data 2001 2003 2005 2007 

  Mean Min Max Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. 

Dependent Variable                       

CSTMNT (adjusted to 2000 $'s) 663 0.000 8566 628 1002 672 1112 669 1180 680 1222 

Mortgage Characteristics                       

LOAN 29733 -2366692 934170 13621 115502 22665 123011 39582 149845 42724 195664 

MORTGAGE   134108 10000 934170 103988 69953 120526 78035 143458 117019 168887 167952 

PAYMENT 1094 -9 4991 964 641 1042 691 1111 737 1262 913 

VALUE (adjusted to 2000 $'s) 232038 10000 1829479 192533 170554 217658 183500 252770 289739 264278 319548 

ARM 0.058 0 1 0.057 0.232 0.051 0.220 0.069 0.253 0.056 0.229 

BLOON 0.003 0 1 0.004 0.060 0.004 0.062 0.003 0.054 0.002 0.048 

CANVAR 0.006 0 1 0.012 0.110 0.004 0.064 0.005 0.071 0.002 0.040 

LTV8 0.244 0 1 0.258 0.438 0.243 0.429 0.244 0.430 0.232 0.422 

LTV9 0.074 0 1 0.083 0.276 0.079 0.270 0.063 0.243 0.069 0.254 

LTV105 0.028 0 1 0.028 0.166 0.028 0.164 0.027 0.162 0.029 0.167 

LTVMAX 0.011 0 1 0.011 0.102 0.016 0.126 0.010 0.102 0.007 0.081 

LTVGT6 0.361 0 1 0.380 0.485 0.365 0.482 0.352 0.478 0.346 0.476 

LTVGT7 0.228 0 1 0.246 0.430 0.235 0.424 0.218 0.413 0.215 0.411 

LTVGT8 0.117 0 1 0.122 0.327 0.123 0.328 0.108 0.311 0.114 0.318 

LTVGT9 0.043 0 1 0.039 0.193 0.044 0.205 0.045 0.208 0.044 0.206 

Neighborhood Characteristics                       

QUALITY -0.443 -5 0 -0.429 0.633 -0.441 0.641 -0.439 0.633 -0.464 0.659 

ABANDONED_NEARBY 0.031 0 1 0.031 0.172 0.030 0.172 0.030 0.171 0.032 0.175 

JUNK_NEARBY 0.015 0 1 0.017 0.130 0.015 0.123 0.014 0.117 0.015 0.121 

ROADS 0.316 0 1 0.298 0.457 0.317 0.465 0.320 0.466 0.328 0.469 

BARS 0.058 0 1 0.061 0.239 0.057 0.232 0.053 0.225 0.064 0.244 

FACTORIES 0.023 0 1 0.022 0.148 0.022 0.145 0.021 0.144 0.027 0.161 
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Table 4.  Summary Statistics—Household and Housing Unit Characteristics 

  All Data 2001 2003 2005 2007 

  Mean Min Max Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. 

Housing Unit Characteristics                       

AGE 36.484 0 88 35.762 24.433 36.143 25.272 36.764 25.276 37.272 25.761 

UNITSF 2198 200 10421 2112 1498 2190 1695 2216 1692 2271 1761 

TIMERES 9.073 0 82 9.006 8.931 8.848 8.221 8.864 8.442 9.629 8.895 

MIDWEST 0.262 0 1 0.259 0.438 0.279 0.448 0.258 0.438 0.251 0.434 

WEST 0.244 0 1 0.249 0.432 0.252 0.434 0.243 0.429 0.232 0.422 

SOUTH 0.324 0 1 0.322 0.467 0.300 0.458 0.331 0.471 0.348 0.476 

Household Characteristics                       

FRSTHO 0.424 0 1 0.434 0.496 0.430 0.495 0.421 0.494 0.411 0.492 

HHAGE 46 18 93 46 12 46 12 46 12 47 13 

HHSIZE 2.967 1 16 3.003 1.450 2.983 1.459 2.956 1.452 2.925 1.435 

INCOME (adjusted to 2000 $'s) 83759 0 4679348 90560 95785 86306 112555 77170 75849 81480 90187 

QSS 0.140 0 1 0.145 0.352 0.142 0.349 0.134 0.340 0.140 0.346 

VEHICLES 2.239 0 10 2.202 0.984 2.233 1.021 2.249 1.030 2.270 1.031 

BLACK 0.075 0 1 0.074 0.261 0.076 0.265 0.076 0.264 0.075 0.264 

HISPANIC 0.093 0 1 0.080 0.272 0.091 0.287 0.099 0.299 0.101 0.301 

NOHS 0.055 0 1 0.060 0.237 0.055 0.227 0.055 0.228 0.051 0.220 

COLLEGE 0.494 0 1 0.466 0.499 0.493 0.500 0.499 0.500 0.516 0.500 
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Table 5.  Coefficient Estimates—Basic Model 

Dependent Variable:  log(CSTMNT)     

  2001 2003 2005 2007 

R-sq 0.0879 0.0885 0.0908 0.0851 

AGE 0.0141*** 0.0175*** 0.0154*** 0.0139*** 

  (0.0010) (0.0009) (0.0010) (0.0009) 

UNITSF 0.0504*** 0.0325* 0.0408** 0.0330* 

  (0.0152) (0.0138) (0.0145) (0.0140) 

TIMERES 0.0207*** 0.0351*** 0.0347*** 0.0212*** 

  (0.0033) (0.0034) (0.0035) (0.0032) 

MIDWEST -0.1933** -0.2566*** -0.2422*** -0.3690*** 

  (0.0640) (0.0641) (0.0651) (0.0626) 

WEST -0.1492* 0.0423 -0.0924 -0.2900*** 

  (0.0689) (0.0673) (0.0691) (0.0678) 

SOUTH -0.1881** 0.0292 -0.0835 -0.2005** 

  (0.0669) (0.0659) (0.0668) (0.0631) 

FRSTHO -0.1352** -0.2398*** -0.2101*** -0.1095* 

  (0.0506) (0.0483) (0.0502) (0.0486) 

HHAGE -0.0091** -0.0181*** -0.0163*** -0.0094*** 

  (0.0029) (0.0028) (0.0028) (0.0027) 

HHSIZE 0.1100*** 0.0889*** 0.0924*** 0.0856*** 

  (0.0170) (0.0164) (0.0168) (0.0168) 

INCOME 0.0166*** 0.0143*** 0.0283*** 0.0240*** 

  (0.0025) (0.0030) (0.0031) (0.0026) 

QSS -0.4610*** -0.2214** -0.3458*** -0.4428*** 

  (0.0771) (0.0746) (0.0809) (0.0782) 

VEHICLES 0.0761** 0.1005*** 0.0929*** 0.1006*** 

  (0.0246) (0.0219) (0.0234) (0.0222) 

BLACK -0.4886*** -0.2815** -0.2834** -0.2345* 

  (0.0970) (0.0893) (0.0914) (0.0918) 

HISPANIC 0.0458 -0.0048 -0.1547 0.0090 

  (0.0910) (0.0849) (0.0820) (0.0806) 

NOHS -0.6256*** -0.4852*** -0.2837* -0.5612*** 

  (0.1151) (0.1105) (0.1109) (0.1165) 

COLLEGE 0.3667*** 0.4672*** 0.4290*** 0.3087*** 

  (0.0456) (0.0448) (0.0454) (0.0453) 

QUALITY -0.1306*** -0.0687* -0.1522*** -0.0922** 

  (0.0359) (0.0344) (0.0345) (0.0344) 
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Table 5. (Continued) 

Dependent Variable:  log(CSTMNT)     

  2001 2003 2005 2007 

ARM 0.1736* -0.0554 0.1052 -0.0141 

  (0.0863) (0.0948) (0.0832) (0.0924) 

BLOON 0.0394 0.3432 -0.1027 0.4304 

  (0.3511) (0.3435) (0.3332) (0.3793) 

CANVAR -0.1155 0.3229 -0.3639 -0.6306 

  (0.1965) (0.3310) (0.3443) (0.6390) 

LTV8 -0.2313*** -0.1172* -0.1536** -0.2636*** 

  (0.0569) (0.0556) (0.0568) (0.0571) 

LTV9 -0.4737*** -0.3863*** -0.5233*** -0.4213*** 

  (0.0924) (0.0892) (0.1002) (0.0982) 

LTV105 -0.7847*** -0.7962*** -0.8168*** -0.3459** 

  (0.1531) (0.1472) (0.1522) (0.1340) 

LTVMAX -0.5900* -0.2744 -0.8069** -0.7291* 

  (0.2484) (0.1882) (0.2467) (0.3243) 

Constant 4.3561*** 4.4673*** 4.3865*** 4.6673*** 

  (0.1747) (0.1650) (0.1695) (0.1695) 

N 11227 13286 12761 11492 

Standard errors in parentheses    

* p<0.05  ** p<0.01  *** p<0.001"    
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Table 6. Coefficient Estimates—LTV Threshold Models 

Dependent Variable:  ln(CSTMNT)     

  2001 2003 2005 2007 

LTVGT6 -0.3243*** -0.2205*** -0.2803*** -0.3069*** 

  (0.0527) (0.0513) (0.0526) (0.0520) 

LTVGT7 -0.3438*** -0.3385*** -0.3984*** -0.3085*** 

  (0.0585) (0.0574) (0.0600) (0.0594) 

LTVGT8 -0.4465*** -0.4061*** -0.5264*** -0.2845*** 

  (0.0766) (0.0722) (0.0774) (0.0760) 

LTVGT9 -0.5715*** -0.4969*** -0.5780*** -0.2082 

  (0.1298) (0.1159) (0.1155) (0.1115) 

Standard errors in parentheses 

* p<0.05  ** p<0.01  *** p<0.001" 

 


