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Abstract: Using data from the American Housing Survey, we find that purchase
prices for homes selected primarily to access self-identified “good schools” rose
(relative to homes selected for other reasons) during the key U.S. housing bubble
period, compared to the periods before and after the bubble. We observe a similar
pattern in homebuyers’ mortgage-to-income ratios. Various regression
specifications and propensity score matching techniques show that these trends
persist conditional on a range of household, demographic, and economic controls.
Our results suggest that the strong, bubble-era pursuit of good schools may have
played a role in the housing bubble’s expansion. (R21, 124, GO1)
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1. INTRODUCTION

In the U.S., access to a particular public school is typically linked directly
to residential location, with each home address assigned to one public elementary
school, middle school, and high school. According to the U.S. Department of
Education (2009), around 90 percent of K-12 students attend public schools, with
75 percent attending an “assigned” school and 15 percent attending a “chosen”
public school. For families with school-aged or younger children, the quality of
the schools in a neighborhood plays an important role in the choice of a
neighborhood and home and, in some cases, is the primary factor. However, given
the variation in school quality across neighboring districts, and given the scarcity
of homes within a district, homebuyers seeking access to the best public school
systems generally pay a significant premium to live in such districts (over
$200,000 more, on average, in the 100 largest U.S. metropolitan areas, according
to Rothwell (2012)). This may be because the value of a good public school
system is capitalized into the value of homes in the district, and because homes in
the best districts are typically larger and of higher quality (Rothwell, 2012).
Affordable rental housing in such districts may also be limited by scarcity and
exclusionary zoning practices (Rothwell, 2012) that are intended to limit the
construction of multi-family dwellings. Furthermore, good public schools are
often in “high-opportunity” neighborhoods (McClure, 2010) and accompanied by
other local public good amenities, such as lower crime, better shopping, more
parks and recreation facilities, and greater employment opportunities that further
contribute to higher home prices in the area.

A large literature focuses on estimating willingness-to-pay for school
quality using hedonic estimation techniques to capture how much school quality
is capitalized into the value of a home. Estimating the demand for good schools
alone is complicated since neighborhoods with strong schools tend to have other
local public good amenities. When samples are restricted to only houses located



near district attendance boundaries, estimates of willingness-to-pay for school
quality, though significant, are one-half (Black, 1999) to one-quarter (Kane et al.,
2006) as large as with the unrestricted samples. Alternative approaches to
measuring willingness-to-pay for school quality include analyzing changes in
home values following the publication of new information on school quality
(Figlio and Lucas, 2004; Fiva and Kirkenboem, 2008), or following policy
changes, such as the adoption of school choice programs (Rebak, 2005). Results
from these approaches consistently indicate a positive and significant willingness-
to-pay for access to good public schools.

Because of the strong link between residential location and public schools,
homebuyers must nevertheless purchase a bundle of neighborhood characteristics
and cannot easily isolate the “good schools feature” of a neighborhood from other
characteristics. The effective cost to access high-quality schools, therefore, may
be significantly higher than the estimated willingness-to-pay for better schools
alone found by Black (1999) and others.

In this paper we use data from the American Housing Survey (AHS) 2001-
2009 to characterize the association between housing expenditures and the pursuit
of good schools over the years before, during, and immediately after the U.S.
housing bubble. Figure B.1, which shows the seasonally-adjusted U.S. housing
price index since 1990, illustrates the housing price bubble. For the purposes of
our analysis, we define the “pre-bubble” period as 2000-2002, the “bubble”
period as 2003-2006, and the “bust” period as 2007-2009. We should note that
our main results are robust to reasonable alternate year groupings for the pre-
bubble, bubble, and bust periods. The AHS survey data provide information on
the purchase price of the home, size of the homeowner’s mortgage, and
characteristics of the home, the homeowner, the household, and the neighborhood.
Importantly, the data also provide information on the primary reason the
homeowner chose the neighborhood and home. Such reasons include access to



good schools, the looks or design of the neighborhood, or proximity to work.*
Therefore, we can identify the extent to which housing expenditures, measured by
both home prices and resulting mortgage-to-income ratios, were associated with
these “amenity preferences,” conditional on income, demographics, and other
factors.

We show that homebuyers who selected their homes primarily to access
good schools paid more than comparable homebuyers who purchased their homes
for other reasons, and the difference was significantly larger during the key
bubble period. We investigate this finding using a series of empirical techniques.
Estimates from bubble-period-stratified OLS regressions show that, holding a
wide range of observable factors constant (housing unit, neighborhood, and the
householders’ characteristics), the strength of correlation between demand for
school quality and housing expenditures grew to a peak during the critical boom
years 2003-2006, and then vanished in the following years. Mortgage-to-income
ratios follow a similar pattern. We show that these results hold up within full
sample specifications that include a robust set of interaction terms, as well as
within propensity score matching techniques. Throughout the exposition, we
present various descriptive statistics and stylized facts to contextualize our
findings; for instance, we provide evidence that the observable composition of
“good schools preferring” homebuyers remained constant over the pre-bubble and
bubble years. Our discussion suggests that the pursuit of good schools acted on
homebuyers’ willingness-to-pay particularly strongly during the height of the
housing boom, perhaps (in part) fueling its expansion.

While it is difficult to compare our estimates of willingness-to-pay for
good schools to those calculated by Black (1999) and others because our data
lacks more objective measures of school quality, our estimates are reasonable in

magnitude and consistent across various empirical analyses. Holding all other

! Refer to Table A.1 or Figure B.2 for the full list of primary reasons.



observable characteristics constant, we find that households who chose their
neighborhood primarily to access high quality schools paid roughly 11.5 percent
more at the bubble’s height (2003-2006), compared to those who chose their
neighborhood for other primary reasons before and during the bubble. For the
median bubble-era homebuyer who favored good schools, this equates to a
$26,000 premium.

The remainder of the paper proceeds as follows. Section 2 provides
background on research examining the link between school quality, housing
expenditures, and residential choice. Section 3 discusses the data and presents
some empirical observations. Section 4 contains our main methods, results, and

discussion. Section 5 provides concluding remarks.

2. RESIDENTIAL CHOICE AND SCHOOL QUALITY
Explanations for the recent U.S. housing market bubble, collapse, and

resulting financial crisis include speculative and “irrationally exuberant”
borrowers,? predatory lending practices,® excessive risk-taking by investment
banks,* unsustainable global financial imbalances,® favorable treatment of capital
gains from real estate,® prolonged expansionary monetary policy,’ financial-sector
deregulation,® rapid and inadequately-regulated financial innovation,® and
government initiatives to increase home ownership rates among lower-income

households.™® Nearly all of these explanations ascribe a central role to the sub-

2 Shiller (2000).

® Center for Responsible Lending (2009); Financial Crisis Inquiry Commission (2010).

* Stiglitz (2011).

> Obstfeld and Rogoff (2007).

® Smith (2007); Gjerstad and Smith (2011). For example, the 1997 Taxpayer Relief Act exempted
from taxation housing capital gains (up to $500,000).

" Taylor (2011).

8 Stiglitz (2011).

° Miele (2011).

19 Roberts (2010); Wallison (2011). For example, the Community Reinvestment Act of 1977 (and
subsequent amendments) and the 1992 Affordable Housing Goals (AHG) initiative led to lower



prime mortgage market both in generating the housing price bubble and
subsequently precipitating the housing market collapse. Often ignored, however,
is the fact that the vast majority of homebuyers, whether they are prime or sub-
prime borrowers, or high, middle, or low-income families, simply choose to
purchase a home in hopes of improving their well-being. And it takes buyers
willing to pay increasing prices for homes to fuel a housing market bubble.

Buying a home brings many benefits including pride of ownership, access
to a neighborhood and its amenities, and financial advantages from tax incentives
and the acquisition of equity. For families with children or who plan to have
children, home location also determines access to most public schools. Rental
housing, particularly affordable, multi-family dwellings, is often restricted or
limited in neighborhoods with the highest-performing public schools (Rothwell,
2012), making a home purchase often the most direct way to access high quality
schools.'* Open enrollment and intra-district school choice programs, such as the
San Francisco Unified School District, are relatively uncommon.*?

Stratification of households across districts that vary in the quality of
public schools and other public services and amenities is formally explained by
the well-known Tiebout (1956) model in public finance. According to the
standard model, communities offer a basket of public goods and services and an
attendant tax level necessary to finance the provision of public goods. Households

(assuming a reasonable level of household mobility) sort themselves across

lending standards and increased the role of the Government-Sponsored Enterprises (GSES) Fannie
Mae and Freddie Mac in backing residential mortgage debt.

1 Households may be able to access schools, in some cases, without necessarily living in the
district by obtaining a limited number of waivers to attend an out-of-district school, or by illegally
using a fraudulent mailing address or the address of a relative who lives in the district. Residency
verification and the degree of enforcement vary significantly across school districts. Some schools
may “turn a blind eye” while others will hire private residency verification contractors to enforce
residency requirements.

12 According to the U.S. Department of Education (2009), 16 percent of students in 2007 were
attending a “chosen” public school (defined as any school other than the one they were assigned
to), due to waivers, charter schools, or school choice programs.



jurisdictions based on their preferences for public goods and their ability to pay
the associated taxes in a community. An equilibrium in the model consists of a set
of communities, tax and public good levels, and household composition such that
each community collects sufficient taxes to finance its public good level and no
household can unilaterally increase its welfare by moving to a different
community. Based strictly on the Tiebout model and the strong link between
residential location and public school access in the U.S., we would expect lower-
income households to live in communities with lower taxes, lower local
expenditures on education, and lower-quality schools.

Supplemental state and federal funding of public schools can provide a
more equitable allocation of funding resources across schools relative to the
outcome under purely local financing. According to the U.S. Department of
Education (2005), 46.9 percent of public K-12 education funding for the 2004-
2005 academic year came from state governments, while 44 percent came from
local governments. Federal government financing amounted to 9.2 percent.
However, evidence on the link between levels of per pupil expenditures and
student performance is mixed (for example, see Hanushek, 1996). While a
thorough review of the large literature on this issue is not within the scope or
purpose of our analysis, it is sufficient to note that households’ perceptions of the
quality of a particular school are driven by more than per pupil expenditures
alone. Common perceptions of school quality are often driven by student learning
outcomes, such as performance on standardized tests and graduation and college
attendance rates. Although the U.S. Department of Education (2000) cites 13
distinct “indicators of school quality,” many may be closely linked with financial
resources and expenditures per pupil (such as teacher experience, class size, and
available technology).

Empirical evidence generally confirms the importance of school quality
for homebuyers. A rich literature has estimated the value of good schools through



various hedonic methods measuring the capitalization of school quality into house
prices. The principle concern of these studies is isolating the value of good
schools from other local services and amenities. For example, Bogart and
Cromwell (1997) study homes that are in the same municipal jurisdictions and,
therefore, should have common local government services, but are associated with
different school districts. Black (1999) demonstrates that when samples are
restricted to houses near school boundaries and, therefore, are very likely in the
same neighborhood but associated with different school districts, the estimated
value of school quality is about half of that obtained with a standard, unrestricted
hedonic sample.

Alternatively, based on a unique dataset of residential choice decisions in
the Columbus, Ohio area, Bayoh, et al. (2006) find that neighborhood public
school quality has the single largest effect on the probability of a household
choosing a particular neighborhood. Barrow (2002) investigates the relationship
between school quality and residential choice by focusing on the differential in
willingness-to-pay for good schools between families with children and those
without children in the Washington, D.C. area from 1985-1990. This strategy may
avoid the problem of school quality being correlated with other unobservable
neighborhood attributes. Barrow estimates that white households with children are
willing to pay approximately $1805 more per year in rent than white households
with no children for a 100 point increase in average public school SAT scores.
She also finds that willingness-to-pay is, in general, increasing in household
income and education level. However, Barrow also finds insignificant or even
slightly more negative correlations between school quality and willingness-to-pay
for African American households with children compared to those without,
indicating that these households may face additional unobserved constraints in

their residential location decisions.



In this paper we take an alternative approach. Our analysis focuses on
whether there was any significant change in the relationship between housing
choices and school quality during the bubble period relative to the years around it.
The “good schools effect” that we seek to uncover stems from the strong link
between residential location and public school access, and the relative scarcity of
homes in districts with the best schools. Our analysis is unique in that our data
represent a cross section of home purchases across the nation and across time, and
we are able to examine the pattern of home purchases before, during, and after the
housing bubble, controlling for both characteristics of the household and home
location. While our data do not provide quantitative information about school
quality in a particular neighborhood, as measured by student test scores or other
attributes of the individual schools, we do observe homebuyers’ perceptions of
school quality and its importance in their purchase decisions. And homebuyers’
perceptions are what ultimately determine their willingness-to-pay when school

quality is an important consideration.

3. DATA AND EMPIRICAL OBSERVATIONS
3.1 American Housing Survey
For the empirical analysis, we use microdata from the American Housing

Survey (AHS), a longitudinal survey that addresses the quality of housing in the
United States. In a joint effort with the U.S. Census Bureau, the U.S. Department
of Housing and Urban Development collects AHS data every other year. The
sampled objects are specific housing units, regardless of changes in ownership or
residency that may occur between survey periods (although we observe such
changes). Housing units participating in the AHS represent a cross section of all
housing in the nation. The survey provides sampling weights; each housing unit in

the sample represents about 2,000 housing units in the United States.



The construction of our sample is as follows. The unrestricted AHS
sample contains 341,145 observations of housing units, taken from 85,913 unique
housing units across five biennial survey waves from 2001-2009. We limit the
sample to housing units classified as “house, apartment, or flat” and to those
never listed as part of a condominium or cooperative. We also omit units that are
(at any point in the sampling period) owned by a public housing authority or listed
with a value less than $15,000. This reduces the number of observations to
266,674 (68,031 unique housing units). Since we aim to study the connection
between residential choice and schooling—a choice made at the time of the home
purchase—our sampling objects of interest consist of observations of housing
purchases. So although we may observe each housing unit several times
throughout the panel, we use only the first observation that follows the purchase
of a unit.*®* As such, we restrict the sample to the initial observations of units
purchased or constructed during the survey period from 2000-2009 ** (46,377
observations from 29,283 unique housing units). In order to examine the
subpopulation whose housing-purchase decisions reflect the needs of school-aged
children, we omit residencies that contain more than one family, units that are not
owner-occupied or purchased without a mortgage, units that are designated for
“vacation or other short term use,” and units in which both the householder and
spouse (if present) are over age 60 (leaving 9,340 observations from 8,383 unique
housing units). Lastly, we omit observations with missing values for crucial
variables such as income, purchase price, or neighborhood choice preferences,
giving us a final sample size of 6,475 observations of home purchases from 5,991

unique housing units. Although this number may appear small in comparison to

13 Some housing units may change hands more than once within the panel, in which case we take
multiple observations from that unit.

 Although the AHS has existed since 1973, it received a major overhaul in 1997. Our sample
includes housing units purchased during the years 2000-2009 (i.e. over five waves of survey data:
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size of the unrestricted sample, it is important to note that it represents only the
population of suitable housing purchases occurring from 2000-2009. As each
sampling unit in the AHS represents about 2,000 housing units in the U.S. as a
whole, our final sample is representative of nearly 13 million housing transactions

from that time span.

3.2 Descriptive Statistics

Table A.1 contains summary statistics for our final AHS sample of 6,475
households who purchased homes from 2000-2009. Relative to the U.S.
population, our sample of homebuyers is disproportionately white, married, and
has at least some level of college education or above. The average number of
children per home is 1.3. The median household income in our sample ($75,000)
is notably lower than the mean ($95,315). Importantly, respondents to the AHS
survey are asked about their main reason for choosing a neighborhood (with
options given towards the bottom of Table A.1), and 11 percent of our
respondents chose “good schools” as the primary reason.'® Table A.1 indicates
that those whose primary reason for purchasing a home was for good schools
tended to have higher family income ($103,648 versus $94,234) and more
children (1.8 versus 1.2) compared to those who purchased a home for other
reasons during this time period, but otherwise the two cohorts of homebuyers are
comparable. The “good schools cohort” spent roughly $46,000 more, on average,
to buy a home.

Figure B.2 gives the proportions of homeowners who reported buying a
home for each primary reason from 2000-2008. The connected dots represent

2001, 2003, 2005, 2007, 2009) in order to focus on such decisions made shortly before, during,
and after the housing price bubble in the United States.

5 According to the U.S. Department of Education (2009), the parents of 27 percent of public
school students indicated that they had moved to their current neighborhood so that their children
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cach reason’s overall nine-year average, and a 95 percent confidence interval
indicates the estimated proportion for each year. The “good schools proportion”
was not statistically significantly higher during the bubble years.'® Other popular
primary reasons for neighborhood choice include the specific housing unit, work-
related convenience, and the aesthetics of the neighborhood. Figure B.2 shows
that most primary reasons for home purchase, including “for good schools,”
became less popular after the housing bubble, with the exception of “for job” and
“all reasons equal” which both increased as explanations for home purchases.

Our objective is to characterize the pattern of housing expenditure
decisions before, during, and after the U.S. housing bubble, particularly as it
relates to the pursuit of high quality schools. For each primary home selection
reason, Figure B.3 provides the 95 percent confidence intervals of mean purchase
price for each purchase year; the figure also plots overall sample mean purchase
prices for each year, indicated by the connected dots. The comparison is striking.
Rising mean purchase prices reflect the general housing bubble that occurred over
this period for each of the various primary purchase reasons. However, while
mean home purchase prices for the “good schools cohort” were just marginally
higher during 2000 and 2001, mean home purchase prices for this group rose
sooner, greater, and faster, and peaked in 2006, a distinctly different pattern than
for other purchase reasons. In fact, the “good schools series” is the only one with
segments that are statistically different from the overall mean. There was a
considerably greater crash in purchase prices for this cohort in the bust year of
2007 that corresponded with the acceleration of the subprime mortgage crisis.

An additional exercise is to examine the degree of leveraging associated

with the home selection reasons by plotting mortgage size rather than purchase

could attend that school, but this does not imply that schools were the “primary reason” for all
such households.

18 point estimates are 12.4 percent during 2003-2006, compared to 12.1 percent during the
preceding three years.
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price. Figure B.4 compares the mortgage-to-income ratios across the different
homebuyer cohorts. While the confidence intervals are large, a consistent pattern
remains: Households who moved primarily to access good schools borrowed
more relative to income nearly every year from 2000-2009, with the greatest
differences occurring in the years 2004 and 2005. The differences among these
homebuyers appear more striking than among those buying for other reasons. If
the priorities of homebuyers were generally flat (as seen in Figure B.2), then
households with the “good schools priority” may have been different (e.g.
wealthier) in the boom than in the pre-bubble, or were more aggressive in their
bidding behavior during the boom. Our analysis in Section 4 provides indirect
evidence of the latter, as we find that these patterns are robust to a large set of
controls.

There is also descriptive evidence that such bidding behavior may have
been an artifact of families’ self-interest in access to public schools, rather than a
pure investment motive. Of the 755 families purchasing for good schools, only
247 of them had no child in a public school. 23 of those 247 buyers had at least
one child enrolled in a nearby private school. Of the remaining 224 households,
46 had no children and 178 had at least one child. Of those 178, only 44 had at
least one child of school age but not currently in school. And of the 46 families
with no children, only 6 had a female spouse over age 40 (suggesting most might
still be planning to have kids). In other words, the vast majority of families who
selected their homes primarily to access good schools were also utilizing those
schools. These figures and stylized facts suggest that such bubble-era families
faced a unique home-buying process. While compelling, these observations alone
do not substantiate the claim that the pursuit of high quality public schools played
a more significant role in the boom years of the U.S. housing bubble. Our analysis
in the next section seeks to disentangle these possible effects, as far as our data

permit.
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4. EMPIRICAL METHODS AND RESULTS

In this section, we investigate whether the patterns cited in Figures B.3
and B.4 persist after controlling for a large set of observable characteristics. To do
so, we perform three types of analysis: (1) Ordinary least squares (OLS)
regressions on the sample stratified by the three bubble periods; (2) OLS
regressions on the full sample with interaction terms for each bubble period and
primary reason for home selection; (3) propensity score matching under bubble-
period stratifications. Our results are qualitatively and quantitatively consistent
across all three analyses. Throughout this section, we discuss the possible
influence of unobservable information on our estimates, and we conjecture how
our results might indicate the existence of a causal relationship, under certain

circumstances.

4.1 Stratified Ordinary Least Squares

We consider a specification in which the natural logarithm of purchase
price, log(PPiy), is the dependent variable and the good schools dummy, NBD; p,
is the main control variable of interest.'’ In the following model, i represents a
home purchase and b represents the sample stratifications by pre-bubble years
(home purchases made during 2000-2002), bubble (2003-2006), and bust (2007-
2009).18 Xip contains all other controls, and u;y, is the error term. Due to the
stratifications, coefficients ay, £, and y, are subsample-specific. We assume a
linear specification of the following form:

log(PPin) = o + foXip + ypNBDip +Uip (1)

7 Recall from Table A.1 and the figures in Appendix B that we also observe several other main
reasons for choosing the neighborhood. Thus NBD;, represents the set of these binary variables,
and we use “other reason” as the reference category.
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Covariates in X;p include age, race, gender, and marital status of the responder,
spouse’s age, the education background of the responder and spouse, logarithm of
household income, number of children in the household, and self-reported
neighborhood quality (on a 1-10 scale). Geographic controls include the census
region (Northeast, Midwest, South, and West) and whether the unit is part of a
metropolitan statistical area (MSA).* Time dummies for year of the unit’s
purchase account for trends in nominal housing prices within each purchase year
stratification (b-group).

Table A.2 displays regression results estimated via OLS, incorporating
sampling weights and heteroscedasticity-robust standard errors. Household
income is a principal determinant of housing expenditures with income elasticities
ranging from 0.26 to 0.4 in the three subsamples. For brevity, Table A.2 omits
estimates of several of the other household characteristics’ coefficients.® We are
most interested in the results as they pertain to good schools as the primary reason
for home selection. Here, the coefficient on the good schools variable is positive
for both the pre-bubble and bubble cohorts, but significant and nearly four times
larger for the latter. The difference vanishes altogether during the bust period. The

estimates imply that during the pre-bubble years, homebuyers who chose their

18 Our qualitative results are robust to reasonable alternative year groupings, such as 2000-
2001/2002-2006/2007-2009 or 2000-2003/2004-2005/2006-2009. Results from these robustness
checks are available upon request.

19 The Northeast and MSA central city categories are the reference groups, respectively. MSA
categorical variable options are: MSA central city, MSA urban, MSA rural, no MSA urban, and no
MSA rural. A metropolitan statistical area is a region with high population density at its core and
close economic ties throughout the area. Examples of MSAs include the Washington—
Arlington—Alexandria DC-VA-MD-WV MSA, or the Dallas—Fort Worth—Arlington TX MSA.
2 Of these, older homebuyers tend to purchase more expensive homes, and the coefficient on
number of children is positive for all three cohorts. There is evidence that, relative to white
households, black and “other” minority households choose lower-priced homes, while Asian
households pay more for their homes. In general, households where the responder and spouse had
less than a bachelor’s degree tend to spend less on homes compared to those with a bachelor’s
degree, while those with graduate degrees spend more. Housing in the South and Midwest is
cheaper relative to the Northeast, on average, while the West is more expensive. Housing in an
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neighborhood primarily for nearby schools paid on average 5 percent more for
their housing (compared to those who chose their neighborhood for other
reasons), holding all observable conditions constant, but they paid nearly 20
percent more during the bubble years. These results suggest a higher willingness-
to-pay as the housing bubble expanded (specifically in order to access good
schools) that is independent of observable trends in the housing market during the
time. While we expect home prices to be higher in districts with the best
performing public schools, the significant change in the magnitude of this
coefficient indicates the presence of a response by homebuyers unigue to the
housing market boom. The estimates of the neighborhood preference dummy
“looks/design of neighborhood” follow a similar pattern; they are small and
positive during 2000-2002, significantly larger during the bubble period, and
vanish thereafter. However, the estimated size of this alternate effect is smaller
than that of “good schools,” and there are no significant differences between pre-
bubble and bubble estimates for the other home selection reasons.

In Table A.3 we maintain the same pre-bubble/bubble/bust stratifications,
but we now use mortgage-to-income ratio as the dependent variable. These
models are estimated as in Equation 1, except they omit the family income control
to avoid its presence on both sides of the regression equation. The results for the
neighborhood choice dummies are qualitatively similar to those in the previous
table. Although estimates are no longer statistically significant, the “good schools
variable’s” coefficient is notably larger in the bubble years compared to before
and after the bubble, and it is also larger than every other option for neighborhood
choice (including “looks/design™) in every time period.

It is important to note the limitations of this simple OLS specification. We

cannot conclude that the primary preference for high quality schools directly

MSA but outside the city center is more expensive than in the city center, but housing outside an
MSA entirely is cheaper.
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compelled school-quality-loving homebuyers to pay more during the boom. OLS
results show that, conditional on a robust set of observable characteristics,
homebuyers paid a premium to live in districts with good schools particularly
during the housing bubble, but there remains a possibility that the correlation
between home selection preferences and purchase price stems from unobserved
(or unmeasured) traits: While the most interesting finding in Tables A.2 and A.3
is that the magnitude of the “good schools estimate” grows substantially only
during the bubble period, it is conceivable that subsample-specific unobserved
information may be the cause. It is plausible that the composition of homebuyers
changed throughout the three periods, conditional on observable covariates. If so,
the coefficient estimates could reflect differences stemming from distinctly
different subgroups of homebuyers.

4.2 Full Sample OLS with Interaction Terms
In this subsection, we estimate specifications using the full sample of

6,475 housing purchases from 2000-2009. We define these models similarly to
Equation 1, now omitting the stratification via bubble period b. Recall that NBD;
represents the set of neighborhood choice dummy indicators (good schools,
looks/design, etc.). BUB; is an indicator for the time period during which unit i
was purchased (pre-bubble, bubble, or bust). We assume a linear specification,
now including interactions of these variables:

log(PP;) = a + BXi + yNBD; + 0BUB; + (NBD;xBUB;) + u; 2
The first two columns of Table A.4 present OLS estimations of two versions of
Equation 2. The table omits estimates of o and £ for brevity; their estimates are
both qualitatively and quantitatively similar to the OLS results in the previous
subsection. In the first column, NBD; takes only two categories: chose
neighborhood primarily for good schools or chose neighborhood for any of the six
other reasons. BUB; has three categories (pre-bubble, bubble, or bust). As the
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model is more complex than a simple binary interaction, it is helpful to clarify the
interpretation of 6. It represents the premium paid for a primary home selection
reason during the bubble period relative to one of the other two periods. Since
only the bubble period coefficient estimate of the “good schools variable” is
significant (in the first column of Table A.4), we can say that households favoring
good schools paid (on average) 11.5 percent more for their home compared to
families who chose the neighborhood for any other reason.

In the second column of Table A.4, NBD; can take the six values shown,*
with the reference category as “other.” Thus in this model, we estimate
differential effects for each category of NBD;, compared to any other reason,
across the three time periods. Bubble-era homebuyers favoring good schools paid
17 percent more, compared to the pre-bubble group. The difference is even larger
versus the bust g I‘Oup.22 We observe similar patterns in the categories “all reasons
equal” and “looks/design of neighborhood” but their estimates are smaller and
less statistically significant. Thus there may be effects for other home selection
criteria over the housing bubble’s cycle, but our estimates suggest that the “good
schools effect” is the most potent.

The third and fourth columns of Table A.4 estimate interaction models
using mortgage-to-income ratios (M; /1;) as the dependent variable. These models
take the following form:

(Mi /) = a + BXi + yNBD; + 6BUB; + O(NBDi*BUB;) + u; (3)
Estimates reveal similar patterns to previous models but with lower statistical
significance. Depending on the reference group, homebuyers favoring good
schools possessed larger mortgage-to-income ratios by 0.15 to 0.17 points. In the

2L Al reasons equal; for specific housing unit; convenient to job; for looks/design of
neighborhood; convenient to friends/family; for good schools.

22 We discuss below that the larger discrepancy here may be due to compositional changes within
the groups during the bust period.
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fourth column, the coefficient estimate for the “good schools variable” is the
largest among the set of reasons in NBD;.

We conjecture that these interaction models might be viewed as
unconventional difference-in-differences (DD) models, in which the “policy
change,” per se, is the expansion and subsequent collapse of the housing bubble
(rather than some exogenous and instantaneous change). The empirical
observations of Section 3 imply a “treatment group” of homebuyers who selected
their home for good schools during the bubble years. Given the time period of
interest (2000-2009), this framework yields two possible “control groups:” (1)
homebuyers who did not select their neighborhood for good schools before and
during the bubble; (2) homebuyers who did not select their neighborhood for good
schools during the bubble and bust years. For the remainder of this subsection, we
discuss the potential to identify these “DD” estimates as causal; due to possible
unobserved information, we can only speculate regarding such assumptions, but
we argue the first control group is likely more valid than the latter.

First, we examine the composition of homebuyers in each group. The
composition should remain fixed within our conjectured treatment and control
groups over the three time periods. Table A.5 presents evidence in favor of this
criterion. The table organizes summary statistics of important variables, stratified
by treatment and control groups over time, to analyze possible compositional
changes in observables.? In the group that did not favor good schools, summary
statistics on the race, number of children, marital status, census region, and MSA
variables are very stable across the time periods. Nominal family income is
substantially higher in the bust period than in the pre-bubble period. Home
selection variables also appear to notably change in the bust period. However,

these characteristics are quite comparable between pre-bubble and bubble periods

2 For brevity, we do not include our full set of covariates in the table. The variables shown form a
subset of our covariates that should reflect any compositional changes in observed characteristics.
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(also seen in Figure B.2), which we view as evidence that the pre-bubble/bubble
segment serves as a better control group than bubble/bust. We have also inspected
summary statistics such as in Table A.5 that are stratified into even smaller single
year subgroups (2000-2009); we omit this large table of results from our
exposition but note that it, too, displays few notable compositional changes until
the bust years. Within the treatment group, the only notable compositional
difference lies in the income variable, and again, the pre-bubble/bubble grouping
appears more consistent. There remains a potential for unobserved compositional
changes within treatment and control groups. Such heterogeneity should be at
least partially correlated with observed information, which appears to be quite
stable over time from pre-bubble to bubble periods. Given our data limitations, we
are unable to test this hypothesis further, so we can only conjecture that a causal
interpretation of the DD estimates is valid.

Second, trends in variables affecting the outcomes (home purchase price
and mortgage-to-income ratio) should be parallel within each group over time,
conditional on observed covariates. Figures B.3 and B.4 provide some supporting
evidence. The trends are parallel between the group that favors good schools and
the groups that favor other reasons, up through 2003. As the bubble reaches its
peak, the “good schools group’s” estimates appear to accelerate past the others’.
The pattern diminishes upon entering the bust phase, again suggesting that the
pre-bubble/bubble grouping yields a more viable control group than bubble/bust.
Figure B.2 and Table A.5 display similar sustained trends in the home selection
variables until the bust years. These stylized facts describe only trends in year-
specific sample statistics; there remains potential for unobserved heterogeneity-
related problems. Formal identification would require us to assume that nothing
related to the outcome variables changes within the treatment group aside from

the act of treatment itself, conditional on the set of covariates, and that nothing
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related to the outcome variables changes within the control group, conditional on
the set of covariates. As before, we cannot more formally test this with our data.

If there is a causal channel, we envision the “treatment effect” (i.e. of
choosing a home primarily to access good schools) as an artifact of the bubble-era
factors discussed in the introduction (loose credit, long-run trends in rising home
prices, etc.). In this way, the effect would be driven by the set of homebuyers who
were able to choose their homes primarily for nearby good schools during the
bubble but could not have done so before the bubble. Our estimates would be
biased if, for instance, some homebuyers who selected their homes to access good
schools during the bubble would have selected them for another reason during a
different period.

Across the various interaction models, our estimates are qualitatively and
quantitatively comparable: Homebuyers in pursuit of good schools paid larger

premiums for them during the bubble years of 2003-2006.

4.3 Propensity Score Matching
As a final experiment, we consider a propensity score matching

framework, in which we utilize a similar treatment and control group breakdown
as in the previous setting. For the matching models, we stratify the sample into
pre-bubble (2000-2002), bubble (2003-2006), and bust (2007-2009) cohorts. Our
matching model allows for only binary treatment, so we define the treatment
group as homebuyers favoring good schools and the control group as households
who chose the home for any other reason.?* Since we cannot decompose the
control group into the individual neighborhood choice categories, this setting is
more restrictive. At the end of this subsection, we investigate this restriction via
some robustness checks involving various alternate neighborhood choice

categories.

21



We estimate the propensity score (of treatment) with probit models for
each subsample. The set of matching variables is the same as the set of controls in
Equation 1 (X;). Table A.6 presents estimates of average treatment effects on two
different outcome variables: purchase price and mortgage-to-income ratio. The
first row of the table contains raw comparisons of average outcomes of treatment
versus control groups before matching. The next five rows present comparisons of
average outcomes after matching performed by five different matching
algorithms: nearest neighbor (with 1, 5, or 20 nearest neighbors), radius matching
(with a caliper size of 0.01), and kernel matching (with a bandwidth of 0.02).
Results are consistent with previous subsections. During the bubble, households
favoring good schools paid 14 to 16 percent more for their home than those not
favoring good schools, compared to only 7 to 10 percent more in the pre-bubble
period. Their mortgage-to-income ratios were 0.14 to 0.19 points larger during the
bubble, compared to no significant difference before the bubble. Standard errors
for treatment effect estimates are relatively small in the bubble periods, as well.
Radius and kernel matching perform best, according to mean and median bias
metrics.

Table A.7 presents a robustness check for the propensity score matching
results. We redefine treatment to be choosing the neighborhood for its
looks/design (in the first panel of the table), for its proximity to friends/family (in
the second panel), and for the specific housing unit (in the third panel). Each
panel compares the raw mean difference in outcomes before matching to the
difference in outcomes after kernel matching. The only treatment category
exhibiting similar results (to the main treatment of favoring good schools in Table
A.6) is “looks/design.” We estimate an average treatment effect of yielding a 10
percent higher purchase price for households favoring the looks/design of the

neighborhood in the bubble period, compared to no significant effect in the pre-

 These groupings are similar to Columns 1 and 3 in the results in Table A.4.
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bubble and bust periods. Overall, these alternative treatments yield smaller (if

any) effects than the “good schools treatment.”

4.4 A Note on the Economic Significance of the “Good Schools” Variable

Overall, the findings of this section substantiate the stylized facts
presented in Section 3, which indicate that the intensity of the connection between
school preferences and both home purchase price and household leveraging
changed over the course of the housing bubble. The link between residential
location and access to quality schools appears to have strengthened during the
boom. While every home purchase decision is unique and driven by the individual
needs and financial status of the household, our results suggest the presence of an
additional facet of the complex processes that drove the U.S. housing market
bubble. The pursuit of good schools may have played a role in the increasing
household debt levels that were a hallmark of that period.

Whether or not this association stems from a causal channel, it is not
obvious how contextualize its relation to the housing bubble. Unlike previous
literature discussed in Section 2, we do not have direct information on school
quality, and thus cannot use the “good schools preference” as a metric for
willingness-to-pay for specific aspects of public schooling. Despite these
limitations, a simple calculation can help frame the economic importance of our
results. During the bubble years 2003-2006, we observe 344 cases in which
homebuyers chose their neighborhood primarily due to good schools. Our
estimates imply that those 344 “treated” homebuyers paid, on average, 11.5
percent more for their homes (from Table A.4, column 1).2° Within the 344
members of the treatment group, the median purchase price was $250,000 and the

average purchase price was approximately $327,000. Thus the median homebuyer

% Note that this is relative to the pre-bubble/bubble control group, for which we cannot conclude
that the “good schools premium” is different from zero.
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paid, on average, a $26,000 premium, and the average homebuyer paid a $34,000
premium. Each home purchase in our sample is representative of about 2,000
home purchases across the U.S. population, so our result represents a cumulative
“good schools premium” of over $23 billion (using the average homebuyer’s
premium). Although this may seem small in the context of a multi-trillion dollar
housing market, the figure may be a lower bound as it is derived from purchases
for which schools were the main reason behind neighborhood selection. Many
more households that valued school quality, though perhaps not above all else,
may have raised their willingness-to-pay during the bubble as well. If equipped
with quantifiable data on school quality or regional information, this rough

calculation could be supplemented by future research.

5. CONCLUSION AND IMPLICATIONS

In light of the far-reaching consequences of the most recent real estate
bubble, it is imperative that we investigate all of the factors that may have
contributed. While it is well-known that investor speculation played an important
role in driving up real estate values, particularly in certain localized markets, our
paper explores speculation of a different variety. Because of the strong link in the
U.S. between residential location and access to a public school system, the quality
of the schools in a neighborhood is an important part of the decision to purchase a
home; for many families it is the primary reason for choosing a particular
neighborhood. Given a pattern of rising home prices during the bubble period,
many families may have speculated on their own children’s future, spending
greater amounts of their income on homes in neighborhoods with quality schools
in the hopes that this one-time investment would yield returns in the form of a
better future for their children.

The results of our analysis of home purchase data from the American
Housing Survey are consistent with this hypothesis. Homebuyers who primarily
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chose their neighborhood to access good schools paid more for their homes during
the key bubble period relative to buyers who chose their neighborhood for other
reasons and relative to other “good schools favoring” buyers from before or after
the bubble. Furthermore, mortgage-to-income ratios were also higher for the
“good schools cohort” specifically during the bubble period. We verify these
findings via three empirical approaches: OLS applied to three sample
stratifications, full sample OLS models with interaction terms, and propensity
score matching techniques. In general, our results contribute to our understanding
of the dynamics of the U.S. housing bubble and the link between residential
choice and school quality.

There may be competing explanations for our main results arising from
changes in exogenous information about the location of good schools during the
time period of the sample. For example, the No Child Left Behind Act (2001)
expanded assessment, accountability, and reporting requirements in public
schools receiving federal funds, and this additional information on school quality
may have influenced homebuyers’ purchase decisions in the subsequent years. If
present, this additional effect would have worked in the same direction and aided
our efforts to empirically capture higher willingness-to-pay during the bubble
years. Widespread waivers for NCLB were granted to over half the states in 2012.
Additional research on the behavior of homebuyers during the post-bubble period
may shed some light on the importance of NCLB, or may reveal additional

explanations.
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A. APPENDIX

TABLE A.1
Summary statistics for full AHS sample and grouped by choice of neighborhood “for good schools

EEL:

Full Sample No — “Good Schools” Yes — “Good Schools”
Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

Female* 0.40 0.49 0.40 0.49 0.38 0.49
Age (yrs.) 38.2 10.0 383 10.3 37.8 7.7
Race/ethnicity:

White* 0.85 0.36 0.85 0.36 0.82 0.39

Black* 0.08 0.27 0.08 0.27 0.07 0.25

Asian* 0.05 0.21 0.04 0.20 0.08 0.27

Other race* 0.03 0.17 0.03 0.16 0.04 0.19

Hispanic* 0.11 0.31 0.11 0.31 0.10 0.29
Education level:

No high school diploma* 0.06 0.24 0.06 0.24 0.03 0.18

High school diploma* 0.19 0.39 0.19 0.40 0.17 0.38

Some college or A.A.* 0.32 0.47 0.32 0.47 0.32 0.47

Bachelor's degree* 0.28 0.45 0.28 0.45 0.31 0.46

Graduate level degree* 0.14 0.35 0.14 0.35 0.16 0.37
Number of children 1.29 1.17 1.23 1.18 1.83 0.95
Married* 0.88 0.32 0.88 0.32 0.87 0.34
Census region:

Northeast* 0.14 0.34 0.13 0.34 0.18 0.39

Midwest* 0.25 0.43 0.24 0.43 0.26 0.44

South* 0.39 0.49 0.40 0.49 0.35 0.48

West* 0.23 0.42 0.23 0.42 0.20 0.40
Population density:

MSA, central city* 0.23 0.42 0.24 0.43 0.18 0.38

MSA, urban* 0.41 0.49 0.40 0.49 0.50 0.50

MSA, rural* 0.17 0.38 0.17 0.37 0.23 0.42

No MSA, urban* 0.07 0.26 0.07 0.26 0.05 0.22

No MSA, rural* 0.12 0.32 0.13 0.33 0.05 0.22
Family income ($) 95,315 85,209 94,234 84,525 103,648 89,928
Purchase price of housing unit ($) 236,668 196,768 231,371 194,745 277,474 207,347
Mortgage APR (%) 6.3 13 6.3 1.3 6.2 1.2
Mortgage term length (yrs.) 27.8 5.8 27.7 5.8 28.1 5.7
Neighborhood quality (rated 1-10) 8.4 15 8.3 15 8.5 14
Main reason you chose this neighborhood:

Al reasons equal* 0.09 0.29 0.11 0.31

For specific housing unit* 0.23 0.42 0.26 0.44

Convenient to job* 0.13 0.34 0.15 0.35

Looks/design of neighborhood* 0.20 0.40 0.22 0.41

Convenient to friends/family* 0.10 0.29 0.11 0.31

Good schools* 0.11 0.32

Other* 0.28 0.45 0.30 0.46

6,475 5,720 755

Number of observations:

& *Denotes sample proportion rather than sample mean (i.e. dummy variable).
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TABLE A.2
Stratified OLS results for home purchase price (by year-of-purchase)®

. . Pre-bubble: Bubble: Bust:
Dependent variable: log(Purchase price) 2000-2002 2003-2006 2007-2009
log(Family income) 0.327*** 0.262*** 0.399***
(0.0860) (0.0354) (0.0378)
Neighborhood quality self-rating (1-10) 0.0391*** 0.0595*** 0.0692***
(0.00972) (0.00957) (0.0124)
Main reason chose nbhd. (ref. group: Other)
All reasons equal -0.0220 0.0330 -0.0154
(0.0680) (0.0557) (0.0558)
For specific housing unit -0.0188 0.0220 -0.105*
(0.0416) (0.0529) (0.0547)
Convenient to job -0.00392 0.0122 -0.137**
(0.0640) (0.0633) (0.0688)
Looks/design of neighborhood 0.0243 0.157*** -0.0109
(0.0450) (0.0468) (0.0542)
Convenient to friends/family -0.0887 0.0682 -0.127*
(0.0591) (0.0520) (0.0721)
Good schools 0.0508 0.197*** -0.0909
(0.0434) (0.0534) (0.0611)
Purchased unit in 2000 ref. group
Purchased unit in 2001 0.0641*
(0.0332)
Purchased unit in 2002 0.138***
(0.0313)
Purchased unit in 2003 ref. group
Purchased unit in 2004 0.0959**
(0.0382)
Purchased unit in 2005 0.212%**
(0.0382)
Purchased unit in 2006 0.170***
(0.0432)
Purchased unit in 2007 ref. group
Purchased unit in 2008 -0.0556
(0.0374)
Purchased unit in 2009 -0.0626
(0.0462)
Constant 7.545%** 8.193*** 7.206%**
(0.912) (0.414) (0.438)
Number of observations: 2403 2769 1303
R’ 0.372 0.337 0.457

b Note: * p<.10, ** p<.05, *** p<.01. Standard errors are in parentheses. Table omits coefficient estimates for the
following control variables (which were included in the estimations): gender, age, race, ethnicity, marital status, and
education level of respondent; spouse’s age and education level, number of children in the household; census region;
MSA classification.
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TABLE A.3
Stratified OLS results for mortgage-to-income ratio (by year-of-purchase)°

. . Pre-bubble: Bubble: Bust:
Dependent variable: Mortgage/Income ratio 2000-2002 2003-2006 2007-2009
Mortgage term length (yrs.) 0.00793* 0.0158*** 0.0169*
(0.00464) (0.00490) (0.0102)
Neighborhood quality self-rating (1-10) 0.00921 0.0600*** 0.0762***
(0.0159) (0.0203) (0.0275)
Main reason chose nbhd. (ref. group: Other)
All reasons equal 0.166 0.0710 -0.0263
(0.144) (0.134) (0.135)
For specific housing unit 0.128* -0.0839 -0.105
(0.0767) (0.0971) (0.138)
Convenient to job 0.136 -0.0857 -0.152
(0.0892) (0.114) (0.133)
Looks/design of neighborhood 0.101 0.0601 -0.163
(0.0747) (0.0999) (0.127)
Convenient to friends/family 0.0180 0.112 -0.119
(0.0997) (0.125) (0.174)
Good schools 0.0227 0.171 -0.0797
(0.0862) (0.117) (0.156)
Purchased unit in 2000 ref. group
Purchased unit in 2001 0.159***
(0.0579)
Purchased unit in 2002 0.281***
(0.0589)
Purchased unit in 2003 ref. group
Purchased unit in 2004 0.0385
(0.0745)
Purchased unit in 2005 0.240%**
(0.0850)
Purchased unit in 2006 0.253***
(0.0876)
Purchased unit in 2007 ref. group
Purchased unit in 2008 -0.0562
(0.0821)
Purchased unit in 2009 -0.0661
(0.125)
Constant 1.722%** 1.389*** 1.663***
(0.336) (0.361) (0.528)
Number of observations: 2361 2675 1261
R’ 0.127 0.128 0.143

° Note: * p<.10, ** p<.05, *** p<.01. Standard errors are in parentheses. The mortgage-to-income ratio regressions
have smaller sample sizes because outlying ratios were omitted (i.e. 0.1<ratio<10). Table omits coefficient
estimates for the following control variables (which were included in the estimations): gender, age, race, ethnicity,
marital status, and education level of respondent; spouse’s age and education level; number of children in the
household; census region; MSA classification.
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TABLE A4
Interaction model results for purchase price and mortgage-to-income ratio (full sample)®
Dependent variable: log(Purchase price) Mortgage/Income ratio

@) @ (©)] 4)

Main reason chose nbhd. (ref. group: Other)
All reasons equal

(Pre-bubble) -0.0654 0.0332
(0.0575) (0.137)
(Bubble) 0.132* 0.121
(0.0797) (0.187)
(Bust) 0.0359 -0.0985
(0.0800) (0.190)
For specific housing unit
(Pre-bubble) 0.0113 0.0466
(0.0196) (0.0451)
(Bubble) 0.00589 -0.122
(0.0547) (0.106)
(Bust) -0.117** -0.156
(0.0591) (0.143)
Convenient to job
(Pre-bubble) -0.0114 -0.0205
(0.0226) (0.0449)
(Bubble) 0.0221 -0.0551
(0.0654) (0.119)
(Bust) -0.106 -0.136
(0.0668) (0.137)
Looks/design of neighborhood
(Pre-bubble) 0.0479** 0.0235
(0.0206) (0.0414)
(Bubble) 0.106** 0.0363
(0.0502) (0.105)
(Bust) -0.0422 -0.214
(0.0573) (0.132)
Convenient to friends/family
(Pre-bubble) -0.0262 -0.0239
(0.0233) (0.0513)
(Bubble) 0.102* 0.131
(0.0563) (0.135)
(Bust) -0.106 -0.0721
(0.0745) (0.177)
Good Schools
(Pre-bubble) 0.0330 0.0277 0.0370 0.0171
(0.0244) (0.0234) (0.0451) (0.0474)
(Bubble) 0.115%** 0.172%** 0.148 0.172
(0.0414) (0.0560) (0.0974) (0.120)
(Bust) -0.0597 -0.114* -0.0251 -0.112
(0.0504) (0.0640) (0.126) (0.156)
Purchase period (ref. group: during pre-bubble (2000-2002))
During bubble (2003-06) 0.211*** 0.164*** 0.477%** 0.480***
(0.0198) (0.0431) (0.0401) (0.0826)
During bust (2007-09) 0.267*** 0.335*** 0.450*** 0.569***
(0.0211) (0.0444) (0.0475) (0.102)
Number of observations: 6475 6475 6297 6297
R? 0.373 0.376 0.132 0.134

4 Note: * p<.10, ** p<.05, *** p<.01. Standard errors are in parentheses. The mortgage-to-income ratio regressions
have smaller sample sizes because outlying ratios were omitted (i.e. 0.1<ratio<10). For brevity, estimates of
parameters o and S are omitted. Only columns (1) and (2) include an income covariate, and only columns (3) and (4)
include a mortgage term covariate.
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TABLE A5
Summary statistics for key variables (by treatment and control groupings)®

No — “Good Schools”

Yes — “Good Schools”

Race/ethnicity:
White*
Black*
Asian*
Other race*
Hispanic*

Number of children
Married*
Family income (thousands $)

Census region:
Northeast*
Midwest*
South*
West*

Population density:
MSA, central city*
MSA, urban*
MSA, rural*

No MSA, urban*
No MSA, rural*

Main reason you chose this neighborhood:

All reasons equal*

For specific housing unit*
Convenient to job*
Looks/design of nbhd.*
Convenient to friends/fam.*
Other*

Number of observations:

Pre-bubble: Bubble: Bust: Pre-bubble: Bubble: Bust:
2000-2002 2003-2006 2007-2009 2000-2002 2003-2006 2007-2009
Std. Std. Std. Std. Std. Std.
Mean Dev. Mean Dev. Mean Dev. Mean Dev. Mean Dev. Mean Dev.
0.84 0.36 0.86 0.34 0.84 0.36 0.81 040 0.83 0.38 0.80 0.40
0.08 0.27 0.08 0.27 0.09 0.28 0.08 0.27 0.05 0.23 0.09 0.29
0.04 0.9 0.04 0.9 0.05 0.22 0.08 0.27 0.08 0.28 0.07 0.25
0.04 0.20 0.02 0.14 0.02 0.13 0.04 0.19 0.03 0.18 0.04 0.20
0.12 0.33 0.11 031 0.09 0.29 0.09 0.29 0.09 0.29 0.12 0.32
1.2 1.2 1.3 1.2 11 1.2 1.9 0.9 1.8 0.9 1.8 11
0.89 0.32 0.89 0.32 0.88 0.32 089 0.31 087 034 0.84 0.37
90.3 87.0 93.2 829 1022 834 101.2 934 1082 940 96.5 684
013 0.34 013 034 012 0.33 0.18 0.39 0.18 0.39 0.18 0.39
0.25 043 0.24 042 0.25 043 0.25 043 0.30 0.46 0.17 0.38
0.38 0.9 041 0.49 0.40 0.9 0.33 0.47 0.34 047 043 0.50
023 0.42 022 0.42 023 0.42 023 0.42 0.18 0.38 021 041
023 0.42 024 043 025 0.43 0.18 0.38 0.18 0.38 0.16 0.37
0.40 0.9 0.40 0.9 0.39 0.9 051 0.50 048 0.50 051 0.50
0.19 0.39 0.16 0.37 0.14 0.35 021 041 0.25 043 021 041
0.06 0.24 0.08 0.27 0.08 0.28 0.05 0.22 0.04 0.20 0.08 0.28
012 033 0.12 033 014 0.34 0.05 0.22 0.05 0.22 0.04 0.20
0.05 0.22 0.11 032 0.17 0.38
029 0.6 026 0.4 0.19 0.39
014 0.35 014 034 0.18 0.38
0.25 0.43 022 041 0.18 0.39
0.11 031 0.11 031 0.10 0.30
0.16 0.36 0.17 037 0.17 0.38
2,113 2,425 1,182 290 344 121

¢ *Denotes sample proportion rather than sample mean (i.e. dummy variable).
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TABLE A.6
Propensity score matching models (grouped by matching algorithm and year-of-purchase)

Outcome: log(initial purchase price) Mortgage/Income ratio
Pre- Pre-
bubble: Bubble: Bust: bubble: Bubble: Bust:
2000- 2003- 2007- 2000- 2003- 2007-
2002 2006 2009 2002 2006 2009

Treatment: Chose neighborhood because of good schools

Raw (unadjusted) difference 0.2009 0.2906 0.0814 0.0084 0.2414 0.1466
s.e. 0.0489 0.0495 0.0728 0.0772 0.0941 0.1367
mean bias 10.2 12.7 12.1 10.2 12.3 12.4
median bias 6.6 11.2 8.8 6.8 10.6 9.8

Nearest neighbor (n = 1) 0.1049 0.1644 -0.0553 -0.0336 0.1424 0.1360
s.e. 0.0648 0.0648 0.0939 0.1067 0.1351 0.1957
mean bias 6.1 4.5 53 53 5.2 7.7
median bias 55 3.7 4.8 53 53 6.9

Nearest neighbor (n = 5) 0.0815 0.1495 0.0405 -0.0849 0.1843 0.0624
s.e. 0.0494 0.0529 0.0738 0.0837 0.1065 0.1464
mean bias 2.6 1.8 4.2 2.8 1.9 29
median bias 2.4 1.4 4.3 21 1.9 2.8

Nearest neighbor (n = 20) 0.0765 0.1578 -0.0071 -0.0617 0.1900 0.0083
s.e. 0.0445 0.0502 0.0681 0.0775 0.1012 0.1405
mean bias 2.1 1.6 25 1.8 15 2.6
median bias 16 1.2 2.2 0.8 14 2.6

Radius matching (caliper = 0.01) 0.0697 0.1430 -0.0035 -0.0578 0.1869 -0.0362
s.e. 0.0445 0.0499 0.0685 0.0767 0.1003 0.1409
mean bias 16 1.6 2.6 1.6 2.0 1.9
median bias 13 14 1.3 11 1.7 15

Kernel matching (bandwith = 0.02) 0.0792 0.1527 -0.0199 -0.0645 0.1689 -0.0260
s.e. 0.0440 0.0492 0.0662 0.0758 0.0991 0.1380
mean bias 1.7 1.6 19 15 16 2.0
median bias 15 1.3 1.6 11 15 21
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TABLE A.7

Propensity score matching models (robustness check for alternate treatment effects)

Outcome: log(initial purchase price) Mortgage/Income ratio
Pre- Pre-
bubble: Bubble: Bust: bubble: Bubble: Bust:
2000- 2003- 2007- 2000- 2003- 2007-
2002 2006 2009 2002 2006 2009
Treatment: Chose neighborhood because of its looks/design
Raw (unadjusted) difference 0.1105 0.1591 0.1891 -0.0351 0.0081 -0.1074
s.e. 0.0384 0.0413 0.0564 0.0606 0.0787 0.1069
mean bias 6.4 71 10.0 6.4 6.8 9.8
median bias 4.6 4.7 9.3 4.6 49 8.2
Kernel matching (bandwith = 0.02) 0.0361 0.1041 0.0636 0.0267 0.0458 -0.0704
s.e. 0.0396 0.0366 0.0554 0.0587 0.0790 0.1067
mean bias 0.7 0.7 1.2 0.7 0.7 2.1
median bias 0.5 0.5 1.0 0.5 0.6 1.9
Treatment: Chose neighborhood because convenient to friends/family
Raw (unadjusted) difference -0.2240 -0.1165 -0.2412 -0.0682 0.0776 -0.0803
s.e. 0.0543 0.0557 0.0734 0.0861 0.1056 0.1406
mean bias 9.7 9.3 11.0 9.5 8.9 11.7
median bias 9.5 7.9 10.7 8.5 7.1 115
Kernel matching (bandwith = 0.02) -0.1072 -0.0097 -0.0882 -0.0598 0.1269 -0.0519
s.e. 0.0573 0.0463 0.0749 0.0910 0.1113 0.1591
mean bias 1.3 13 2.1 13 1.2 2.0
median bias 1.0 1.0 2.0 1.0 0.9 15
Treatment: Chose neighborhood for specific housing unit
Raw (unadjusted) difference -0.1015 -0.1216 -0.1431 0.0798 -0.1232 0.0006
s.e. 0.0365 0.0391 0.0561 0.0576 0.0740 0.1065
mean bias 6.7 55 7.7 6.5 5.6 7.9
median bias 6.4 4.6 6.3 6.0 3.9 6.1
Kernel matching (bandwith = 0.02) -0.0254 -0.0735 -0.0585 0.0653 -0.1433 -0.0535
s.e. 0.0336 0.0421 0.0558 0.0626 0.0745 0.1148
mean bias 0.8 0.8 2.0 0.7 0.8 1.8
median bias 0.8 0.6 1.8 0.6 0.6 1.8
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B. APPENDIX

FIGURE B.1
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Caption: Housing price index (HPI) 1990 — 2012 (1991=100). (Source: Federal Housing Finance
Authority)
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FIGURE B.2

For Good Schools
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Caption: Sample proportions of all seven primary reasons for a home purchase. Connected dots represent the primary reason’s proportion from the
full sample. Brackets represent 95 percent confidence intervals for year-specific proportions.
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FIGURE B.3

For Good Schools
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Caption: Connected dots are the same series in each plot; they represent the year-specific average purchase prices from the full sample. Brackets
represent 95 percent confidence intervals for year-specific mean purchase price, grouped by the seven primary reasons for a home purchase.
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FIGURE B.4

For Good Schools
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Caption: Connected dots are the same series in each plot; they represent the year-specific average mortgage-to-income ratios from the full sample.
Brackets represent 95 percent confidence intervals for year-specific mean mortgage-to-income ratio, grouped by the seven primary reasons for a
home purchase.
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