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ABSTRACT

We document that housing policies aimed at increasing homeownership and reducing dispari-
ties can have adverse consequences, arising from sorting and deteriorating place-based factors.
Exploiting variation in the ease of mortgage financing and targeting of underserved neighbor-
hoods in the 1992 GSE Act, we show that, while Black homeownership increased in targeted
neighborhoods, white families moved out, especially when mortgage financing became more
accessible in the surrounding areas. Segregation increased and upward mobility deteriorated
among low-income Black families and among those low-income white families who remained.
We identify declining house prices, education spending, and school quality in targeted areas

as plausible channels.
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1 Introduction

Increasing homeownership has been a major policy goal of the U.S. since the early twentieth cen-
tury. Numerous benefits are attributed to homeownership, including wealth creation, consump-
tion smoothing, and financial stability for families (Dietz and Haurin, 2003; Sodini et al., 2016b),
higher educational attainment and fewer teenage pregnancies among their children (Green and
White, 1997), as well as positive externalities for the surrounding neighborhood (DiPasquale and
Glaeser, 1999). Moreover, policymakers and economists have long argued that reducing the racial
disparity in homeowning can address the racial disparity in economic outcomes. These policies
have had strong political support across the aisle. Both President Clinton’s administration in the
1990s,! and President Bush’s administration in the early 2000s? set the explicit goal to overcome
the homeownership gap among minority and low-income families. Yet it remained an unsolved
problem for the Biden administration in the 2020s.>

Two milestones in implementing these homeownership policy goals were the creation of the
Government Sponsored Enterprises (GSEs) Fannie Mae in 1938 and Freddie Mac in 1970, which
became the two largest sources of housing finance in the secondary mortgage market. Their poli-
cies largely determine who gets access to credit in the residential mortgage market and eventually
becomes a homeowner. Since the 1990s, federal housing policy has focused on the dual goals of in-
creasing aggregate homeownership rates and narrowing the persistent socio-economic and racial
gap in homeownership (Gabriel and Rosenthal, 2008). The Federal Housing Enterprise Safety and
Soundness Act of 1992 (also referred to as the 1992 GSE Act) formalizes the GSEs’ responsibility
for assisting low- and moderate-income families as well as underserved neighborhoods under the
“Afforable Housing Goals". It mandates that the GSEs devote a percentage of their business to
underserved groups and to target underserved census tracts (neighborhoods) under the “Under-

served Area Goals” (UAG).*

1See www.huduser.gov/publications/ txt/hdbrf2.txt.

2See www.whitehouse.gov /news/releases/2002/06/20020618-1.html.

3The “Biden plan for investing in our communities through housing” from January 2021 states that “Communities
of color are disproportionately impacted by the failures in our housing markets, with homeownership rates for Black
and Latino individuals falling far below the rate for white individuals. Because home ownership is how many families
save and build wealth, these racial disparities in home ownership contribute to the racial wealth gap. ”

4Prior to the 1992 GSE Act, HUD established affordable housing goals in 1978 for Fannie Mae that targeted borrowers
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This paper analyzes the impact of the homeownership policies of the 1990s on the racial geo-
graphic pattern in homeownership and its impact on children’s upward mobility. We focus on (i)
the increased access to mortgage financing throughout the 1990s and its differential impact within
and across cities, or so-called commuting zones (CZs), and (ii) the geographically targeted Under-
served Area Goals (UAG) encouraging homeownership in disadvantaged and minority neighbor-
hoods (census tracts). The interaction of those policies, affecting different geographical units (CZs
versus census tracts) will be at the core of our main insight: the adverse effects of heterogeneous
sorting out of census tracts and ensuing deterioration of place-based factors.

We first document a positive effect of these policies on homeownership rates overall; but,
while Black homeownership increased in geographically targeted neighborhoods, these areas wit-
nessed an outflow of white homeowners, especially if the larger city (commuting zone) also bene-
tited from improved access to mortgage financing. As a result, racial segregation increased, as did
income segregation, urban sprawl, and homeownership segregation, despite the intended policy
goal of decreasing the geographic disparity in homeownership.

In the next step of the analysis, we show that the mortgage policies of the 1990s resulted in
worsening low-income children’s upward mobility, especially among Black households. White
families also saw a negative impact on their children’s upward mobility if they remained in the
targeted neighborhoods. The adverse impact thus appears to reflect neighborhood (or locational)
effects. We provide evidence for one major channel of these adverse effects: house prices in tar-
geted neighborhoods declined, lowering property (and other) tax revenues, and resulting in lower
education spending and lower-quality schools in these targeted neighborhoods. Overall, our pa-
per reveals how homeownership policies, particularly geographically targeted homeownership
policies, can inadvertently increase racial segregation within cities, worsening Black children’s
upward mobility.

Our main sources of data are the 1990 and 2000 Census and the upward-mobility data pro-
vided by Chetty and Hendren (2018a) and Chetty et al. (2019). The upward-mobility measures

are based on confidential U.S. federal-income tax records of nearly 40 million children born be-

based on the price of the house they were purchasing and whether they lived anywhere in a central city but were largely
ineffective Moulton (2008); Wallison (2001).



tween 1978 and 1986 and their parents’” income measured as of 1996-2000. It is measured as the
income percentile rank of the children relative to that of their parents. We focus on families with
below-median incomes in the national distribution, for which Chetty et al. use the household in-
come ranks of families at the 251 percentile. Chetty and Hendren (2018a) also aim to identify the
causal (location) effect of growing up in a CZ from variation in exposure (length of time lived in
a commuting zone) among families that move, and provide upward mobility by race for families
with kids born between 1978 and 1983 in Chetty et al. (2019). We also use the tract-level upward
mobility measures provided by Chetty et al. (2020).

We merge the upward-mobility data with 1990 and 2000 Census data, which provides infor-
mation on homeownership. For the census-tract level analyses, we combine the merged data with
classification of census tract as underserved or targeted provided by the Department of Hous-
ing and Urban Development (HUD). For the analysis on the mechanisms driving our results, we
combine with data on public finance provided by Derenoncourt (2019).

Our research design exploits two types of identifying variation. First, we use the nationwide
variation in the conforming loan limit (CLL) to generate CZ-level variation in access to mortgage
finance. The CLL limits the origination balance of loans eligible to be purchased by the GSEs.
Over time, it has increased from $33,000 in the 1970s to more than $500,000 in the 2020s (for single-
family properties). Since conforming-loan mortgages are easier to obtain for borrowers due to the
GSE’s participation in the secondary mortgage market, CLL increases improve access to mortgage
financing. Specifically, we calculate the fraction of houses in a CZ that become conforming be-
tween 1990-2000. We exploit that CLL changes are determined at the national level to justify the
assumption that our measure of changes in the ease of obtaining a mortgage loan in a region is
quasi-exogenous. We also build a tract-level CLL-based instrument that captures access mortgage
financing in surrounding tracts within the CZ. This tract-level instrument is the percentile of the
fraction of houses that become eligible to be financed by GSE-conforming loans due to the change
in the conforming loan limit between 1990-2000, excluding the census tract for which the measure
is calculated. We will use this tract-level measure to answer the question: how does easier access

to mortgage financing in surrounding tracts in a CZ influence homeownership in a given tract?



Second, we use tract-level variation under the UAG. The UAG target census tracts with a tract-
to-MSA median-income ratio weakly smaller than 0.9 and tracts with a minority share weakly
larger than 0.3 (and tract-to-MSA median-income ratio weakly smaller than 1.2). Our goal is to
analyze both the effect of targeting and how the increased ease of mortgage financing interacts
with the classification of certain neighborhoods as “targeted” under UAG. We will exploit the
interaction of UAG targeting in a given tract with CLL-based changes in the ease of mortgage

financing in the surrounding tracts.

Our analysis proceeds in two steps. We start by showing that increases in the ease of mortgage
financing between 1990-2000 explain variation in change in homeownership between 1990-2000.
A 1 percentile higher increase predicts a 0.112 pp higher change in homeownership between 1990-
2000. Given our focus on racial disparity, we look at the race-specific patterns and find that Black
homeownership increased by 0.025 pp and white homeownership increased by 0.086 pp. Thus, at
face-value, the homeownership policies of the 1990s had limited impact on reducing racial dispar-
ity. This is consistent with prior work that has noted that while the racial homeownership gap has
narrowed since the 1870s, most of the reduction in the gap occurred between 1870-1910 with very
limited reductions in later periods (Collins and Margo, 2011).

Turning to the census-tract level, we document a strong pattern of segregation in response
to the homeownership policies. Growth in Black homeownership is concentrated in the targeted
tracts. In comparison, white homeownership in targeted census tracts declined, particularly when
the ease of mortgage access in the remaining tracts in the CZ increased. It appears that easier
access to mortgage financing in other tracts in a CZ allowed white homeowners to move out of
targeted neighborhoods, increasing racial segregation. Thus, mortgage policies were somewhat
successful in achieving their intended goal of increasing homeownership, but failed to decrease
the racial gap.

Given the within-CZ sorting of Black and white homeowners, we then examine the effects
on segregation directly. We calculate entropy-based measures of racial and income segregation
as in Theil (1972) across tracts within a CZ level, using 1990 and 2000 Census data. We show

that, while (raw) homeownership is not significantly related to racial segregation, both our CLL-



based measure of changes in the ease of mortgage financing and homeownership instrumented
with the ease of mortgage financing strongly predict increased racial segregation. We find the
same significantly positive relationship between income segregation and changes in the ease of
mortgage financing or (instrumented) homeownership.

We also propose a novel, homeownership-based measure of segregation. This new measure
is motivated by the 1992 GSE Act specifically focusing on geographic disparity in homeowner-
ship through the underserved area goals that targeted disadvantaged neighborhoods (Jaffee and
Quigley, 2007). We construct an entropy-based measure of “homeownership segregation,” similar
to the racial segregation measure in Theil (1972), which captures geographic disparity in home-
ownership. Using our preferred estimate for instruments of the change in homeownership be-
tween 1990-2000 with the change in the ease of mortgage financing for the same period, we find
that homeownership segregation was higher in CZs that saw higher homeownership change be-
tween 1990-2000 (even after controlling for the pre-existing homeownership segregation as of
1990).

Finally, we construct a proxy for urban sprawl, as captured by the time households spend
commuting to work. Increased access to mortgage financing and resulting increases in home-
ownership are also associated with an increase in urban sprawl. Thus, across all dimensions we
see that residential segregation increased in CZs that witnessed an increase in homeownership
between 1990-2000.

Building on the sorting of Black and white homeowners, we turn to the impact of the home-
ownership policies on race-specific upward mobility among low-income families. First, we show
that CZs with easier access to mortgage financing see a decline in upward mobility of Black chil-
dren. A 1 pp larger increase in homeownership in 1990-2000 leads to a 0.117 SD decline in the
upward mobility of the children from low-income Black families. We see no similar decline for
the children of low-income white families. Overall, the race-gap of the upward mobility of white
children relative to the Black children increases by 0.092 SD.

We next use the tract-level UAG variation and re-estimate the impact on upward mobility. We

find that targeted tracts see a significant decline in upward mobility, especially when accompanied



by an increase in access to mortgage financing in the surrounding tracts in the CZ. Importantly,
both Black and white children in these targeted tracts see a decline in upward mobility. The latter
result is a first indication that place-based, rather than family-based channels are key to explaining
the decline in upward mobility. In supplementary analyses, we show that the impact on low-
income children is not offset with a corresponding increase in upward mobility of high-income
children. That is, the increase in racial segregation is detrimental to all.

To further in distinguishing place-based determinants of upward mobility from other, family-
based drivers, we use the childhood exposure measure of upward mobility from Chetty and Hen-
dren (2018a,b), which captures the impact of spending one additional year in a CZ on a child’s
upward mobility. We estimate that a 1 pp higher change in homeownership between 1990-2000
predicts a 0.076 SD lower upward mobility for each year spent growing up in the CZ. For a child
spending their entire childhood in a given CZ, this corresponds to a 0.639 percentile decline in
children’s income rank when adult (upward mobility). The point estimate implies that nearly all
of the adverse effect of housing-policy induced homeownership changes on upward mobility is
attributable to changes in neighborhood characteristics, i. e., place-based effects. Changes in the
characteristics of the typical family residing in a CZ only account for a small positive effect of a
0.052 percentile increase in upward mobility. While the latter positive selection effect is consistent
with homeowners investing more in their children’s human capital (Green and White, 1997; Barker
and Miller, 2009; Holupka and Newman, 2012), it cannot explain the overwhelming adverse effect
on children’s outcomes.

In a final step, we assess possible channels for place-based changes resulting from the hous-
ing policies. To guide this analysis, we examine the impact on local public-finance spending. We
show that CZs with higher housing-policy induced homeownership changes between 1990-2000
saw a decline in the share of local-government spending on education, while there is no similar
decline in spending in public health, police, fire, sanitation, or recreation. This decline in educa-
tional spending could be connected to the homeownership changes since, as we also show, house
prices in targeted tracts decline. That is, while the CZ-level increase in the ease of mortgage fi-

nancing is associated with higher house prices, targeted tracts see 0.1% lower house prices when



the surrounding tracts experience a 1 percentile increase in ease of mortgage financing. The lower
house prices, in turn, affect school revenue from local sources, either directly through lower prop-
erty values (e.g., property taxes) or indirectly through the local economy (Mian and Sufi, 2014)
(e.g. sales and other local taxes). Indeed, we find that school revenues from local sources decline
significantly in targeted tracts, especially if the remaining tracts in the CZ see an increase in the
ease of mortgage financing. We also show that the lower education spending is accompanied by
poorer quality schools: A 1 pp increase in homeownership between 1990-2000 is associated with
a 0.09 SD higher student-per-teacher ratio (poor school quality) in a CZ. In particular, in line with
the sorting of Black and white homeowners across targeted tracts within CZs, a 1 percentile in-
crease in ease of mortgage financing in the surrounding tracts is associated with a 0.004 SD higher
student-per-teacher ratio in targeted tracts. In addition, we find evidence for direct (housing)
wealth effects for Black versus white homeowners, consistent with the main public finance chan-
nel above. We find limited evidence to support crime and social capital as the primary mechanism

for lower upward mobility.

Related Literature. Our paper straddles several distinct strands of literature. The analyses are
motivated by prior research that examines the impact of homeownership on economic outcomes,
particularly on children’s outcomes. Earlier papers find an association between homeownership
and better educational outcomes as well as fewer teenage pregnancies (Green and White, 1997).
While policy makers have often cited these findings as a rationale for increasing homeownership,
later literature attributes the positive outcomes to selection effects in who becomes a homeowner
(Barker and Miller, 2009; Holupka and Newman, 2012). Newer work and instrumental-variable
approaches show that homeownership causes households to move up the housing ladder (from
owning more affordable houses to more expensive houses), work harder, and save more (Sodini
et al., 2016a). The literature has also hypothesized positive externalities of homeowners as they
are more likely to invest in the surrounding neighborhood (DiPasquale and Glaeser, 1999; Glaeser
and Shapiro, 2003). Our paper uses the homeownership policies of the 1990s to generate variation
in access to mortgage financing and instrument for homeownership. Differently from prior litera-

ture, we identify negative externalities due to residential sorting that arise from homeownership



policies that target specific neighborhoods.

Our analyses exploit variation due to the homeownership polices of the 1990s. Prior literature
on the 1990 housing policies has generally found only muted effects of the Affordable Housing
Goals and specifically the UAG goals on homeownership and mortgage access. Ambrose and
Thibodeau (2004) exploit the MSA-level variation in population share residing in UAG tracts and
find only a small positive increase in mortgage credit. Moulton (2008) relates the GSE Act’s afford-
able housing goals to foreclosures, vacancies, or other housing outcomes in the 2000s and finds no
discernible effect, suggesting that the GSE affordable housing goals had a negligible effect on the
housing crisis of 2007-2008. An et al. (2007) examine the pass through of GSE activity on mort-
gage supply, and find that while vacancies and home values increase, homeownership rates do not
change. However, using an empirical design with a regression discontinuity specification, Bhutta
(2009) find that bank mortgage origination volume is almost 4% higher in targeted UAG tracts in
1994-1996. We, too, find an impact on homeownership, but distinct from previous literature, we
find strong sorting within CZs.

Other related work has tested whether the homeownership policies since the 1990s has de-
creased the overall racial gap in homeownership (Gabriel and Rosenthal, 2008), and found limited
effects (Bostic and Gabriel, 2006). We also find that, while both Black and white homeowner-
ship increased, white homeownership increased considerably more than Black homeownership.
Additionally, we highlight that the increase in homeownership for African-American families is
concentrated in underserved neighborhoods.

Our paper is also related to literature that examines racial differences in economic outcomes.
Prior literature has found that racial disparities in the U.S. are persistent (Myrdal, 1996; Dun-
can, 1968; Margo, 2016) and can perpetuate across generations (Chetty et al., 2019). Possible rea-
sons and mechanisms include residential segregation (Wilson, 2012; Massey and Denton, 1993);
discrimination (Bertrand and Mullainathan, 2004), and differences in family structure (McAdoo,
2002; Autor et al., 2019). We focus on the homeownership policies of the 1990s that inadvertently
increased residential sorting by targeting disadvantaged neighborhoods and simultaneously in-

creasing mortgage access at the CZ-level. Ouazad and Ranciére (2016) have also documented an



outflow of white households from Black and racially mixed neighborhoods after 2000-2006 credit
boom. We document similar effects in the 1990s and link this residential sorting to declines in
children’s upward mobility.

Finally, our paper is relevant to prior literature on GSE activity in the secondary mortgage
market, particularly the CLL changes, and its influence on housing markets. Adelino et al. (2013)
relate CLL changes to increasing house prices. DeFusco and Paciorek (2017) examine the interest-
rate elasticity of mortgage demand using the CLL threshold, whereas Kaufman (2014) examine
the impact on mortgage cost and contract structure. Loutskina and Strahan (2015) interact the
CLL with regional constraints to document effects on house prices and on local economic activ-
ity. Grundl and Kim (2021) exploit the increased geographic variation in CLL post-2008> across
border-counties and establish a substantial effect on house prices, house sales, and construction
activity, though no effect on homeownership. In contrast to the focus on overall homeownership
patterns in these prior papers, we show significant within-CZ sorting of homeowners and differ-
ential effects on Black and white homeowners.

Our paper is organized as follows. Section 2 provides institutional background of residential
mortgage markets and homeownership policies. Section 3 describes the data as well as the con-
struction of the homeownership, segregation, and upward mobility measures. After introducing
our main empirical strategy in Section 4, we analyze the effect of housing policies on homeow-
ernship between 1990-2000 in Section 5, on segregation in Sections 6, and on upward mobility in
Sections 7. Section 8 explores possible mechanisms, and Section 9 presents robustness checks and

additional results. Section 10 concludes.

2 Institutional details

We briefly discuss the institutional details of the residential mortgage market and the homeown-
ership policies of the GSEs in the 1990s, which give rise to our main two sources of variation —
CZ-level changes in conforming loan limit (CLL) and tract-level variation in UAG targetting.

The GSEs, Fannie Mae and Freddie Mac, are the two largest sources of housing finance in the

5While the CLL has changed at the national level (barring Hawaii and Alaska, where it was 50% higher), post-2008
the CLL increases were larger in counties with higher median house prices.



secondary mortgage market. While their congressionally conferred charters prohibit them from
directly lending to borrowers, they support the secondary mortgage market by (i) acting as a con-
duit and issuing mortgage-backed securities that can in turn be sold to investors in the capital
markets, and (ii) holding these mortgages and mortgage-backed securities in their on-balance-
sheet retained mortgage portfolios (Jaffee and Quigley, 2007). For example, the Federal National
Mortgage Association Charter Act, which established Fannie Mae as a GSE in 1968°, states that
Fannie Mae’s primary mission is to provide secondary market facilities and ongoing assistance
for residential mortgages, especially for low- and moderate-income families and in underserved
areas. The charter also authorizes the Secretary of the Department of Housing and Urban Devel-
opment (HUD) to set goals to ensure that a portion of Fannie Mae’s purchases of home mortgages
satisfy its mission.

To fulfill their mission, GSEs purchase loans from primary market-mortgage originators, such
as mortgage bankers and depository institutions, if they pass the standards of a “conforming
loan." One important criterion for a mortgage to be conforming is loan size: it is required to be
lower than the conforming loan limit, or CLL, in order to be eligible to be held or guaranteed by
the GSEs. The CLL is designed to ensure that the GSEs satisfy their mission of promoting access
to mortgage credit for low- and middle-income households, who likely invest in smaller value
homes and apply for smaller-sized loans. Up until 2007, the loan limit was uniform at the national
level.” Itis updated every year, based on a survey of major lenders by the Federal Housing Finance
Board, and reflects the national average change in single-family house prices during the prior year,
assuming the standard loan-to-value of 80%. While the CLL was only $33,000 in the early 1970s, it
increased to $417,000 in 2006-2008 for single-family homes. In 1990, the GSEs could only purchase
or securitize loans below $187,450 for loans secured by single-family homes ($360,150 for four-
family homes). In 2000 this limit increased to $252,700 (and $ 485,800 for four family homes).

The CLL can be used to determine houses or areas that can be purchased with GSE-
conforming loans and are thus “cheap” to finance. (Adelino et al., 2013; Loutskina and Strahan,

2015). We use these national-level changes in CLL from 1990 to 2000 as the first source of variation

6See SEC. 301, www.sec.gov/ Archives/edgar/data/310522/000031052215000179/ fanniemaecharteractexhibit.htm.
7Conforming loan limit is 50% higher for Hawaii and Alaska during the period.
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to measure the increased ease of mortgage financing at the CZ-level (see Section 4 for details).

Our second, tract-level source of variation exploits the enactment of “The Federal Housing En-
terprise Safety and Soundness Act of 1992," also referred to as the 1992 GSE Act. The 1992 GSE Act
aimed both to better implement the GSEs” mission of promoting access to mortgage financing for
lower-income households and to better address the historical discrimination in mortgage access
of minority borrowers. As for the first, the improvement in mortgage access for lower-income
households, the HUD had attempted to make progress by proposing, in 1978, regulations that
mandated that a fixed portion of GSE purchases be directed towards low- and middle-income
housing and to properties in central cities. However, these regulations were not implemented.
They became mandatory only after the passage of the Financial Institutions Reform, Recovery,
and Enforcement Act (FIRREA) of 1989 (Moulton, 2008; Jaffee and Quigley, 2007). The FIRREA
then asked HUD to set affordable housing goals for GSEs. But before HUD could complete pro-
mulgating the goals, the 1992 GSE Act formalized the GSE responsibility for assisting low- and
moderate-income families and underserved geographic regions.

The second goal of the GSE Act, to address discrimination against minority borrowers, re-
flected the persistent differences in homeownership rates by race. The historical context of these
racial disparities is, as Rothstein (2017) notes, discrimination that was explicitly sanctioned by the
government. Consider the Home Owners’ Loan Corporation (HOLC), a government-sponsored
corporation established in 1933 to refinance home mortgages currently in default to prevent fore-
closure. HOLC created color-coded federal government maps of all metropolitan areas that were
divided into four categories, ranging from ‘best’ to ‘hazardous.” The presence of ‘detrimental in-
fluences” and ‘undesirable populations’ relegated neighbourhoods to be classified as hazardous or
‘red zones,” a practice known as redlining, and undesirable populations referred to Black, brown
or Jewish households. Similar practices of the Federal Housing Administration (FHA), estab-
lished in 1934 to provide insurance on mortgages made by private lenders, essentially allowed
only white households to become homeowners. Explicit racial policies of the FHA included ap-
praisers giving higher ratings to mortgage applications only if they were in racially homogeneous

neighborhoods, stymieing homeownership growth among Black communities (Rothstein, 2017).
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Even up until the 1960s, the Federal Housing Administration (FHA) denied mortgage insurance
in certain high-minority or predominantly African-American neighborhoods.

The Fair Housing Act under Title VIII of the Civil Rights Act of 1968 put an end to legal
discrimination in the sale, rental, and financing of homes (Shertzer et al., 2016, 2018; Been, 2018;
Elmendorf, 2019; Fischel, 2004), but discrimination against minority borrowers continued well
into the 1970s and 1980.8 The UAG goals of the 1992 GSE Act were designed to help overcome
these long-lasting reverberations and address the geographic disparity in homeowning that ex-
isted largely because of the redlining and other discriminatory practices of private lenders and
government institutions in prior decades (Jaffee and Quigley, 2007).

The GSE Act specifies three goals for the specific mandates of the GSEs’: (1) The low- and
moderate-income goal states that a HUD-determined proportion of mortgages purchased by the
GSEs should finance properties that are either owned or rented by households with incomes less
than or equal to the median income of the (metropolitan or defined non-metropolitan) area in
which the property is located. (2) The geographically targeted or underserved areas goal asks
that a HUD-determined proportion of mortgages purchased by the GSEs should be mortgaged by
households located in (a) low income areas, defined as metropolitan-area census tracts with me-
dian family income less than or equal to 90% of area median, or (b) high minority neighborhoods,
defined as metropolitan-area census tracts with minority population of at least 30% and with tract
median income less than or equal to 120% of area median.!? (3) The special affordable goals re-
quire mortgages with household family income less than or equal to 60% of area median or less
than or equal to 80% of area median and located in low-income areas, defined as in (2) above. A
single loan can count towards multiple goal categories above.

The GSE Act also authorized HUD to monitor whether the GSEs are meeting these policy

goals. Moreover, after a two-year transition period, the Housing and Urban Department (HUD)

8Tn the 1980s, these discriminatory policies received wide attention. As Gabriel and Rosenthal (2008) note, the
Atlanta Constitution published a four part series, “The Color of Money,” and the Detroit Free Press published a similar
series in July 1988 that received significant press attention.
9See Subpart B and Sec. 1331, Sec. 1332, Sec. 1333, and Sec. 1334 in the original 1992 GSE Act in https://www.
govtrack.us/congress/bills /102 /hr5334 / text
19The criteria for non-metropolitan areas varies slightly, with eligible counties required to have median family income
less than 95% of the greater of the state or national non-metropolitan area median income.
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could establish annual affordable housing goals. In 1996, the numerical goal (1) for low- and
moderate-income households was at 40%; (2) for “underserved areas” at 21%; and (3) for the
“special affordable” goals at 12% (Gabriel and Rosenthal, 2005).

The above criteria lead to our second source of identifying variation. In particular, we rely
on the classification of census tracts as “targeted" or underserved, i.e., criteria (2.a) and (2.b) un-
der the geographically targeted or underserved areas goal, in the analysis of neighborhood-level
(census tract) variation of homeownership and upward mobility. Our emphasis on criterion (2) is
motivated by prior research documenting strongest (though overall muted) effects of the under-
served areas goals compared to other mandates of the GSEs (Bhutta, 2009, 2008). Since the special
affordable goals also rely on the low-income area classification, we also capture households tar-

geted by these goals.

3 Data

3.1 Homeownership, house prices, and other covariates

Our first sources of data are tract- and county-level data from the 1980, 1990, and 2000 Census. To
aggregate the data to the CZ-level, we use the county-to-CZ crosswalk from Chetty et al. (2015).

We extract tract-level and county-level data on tenure (homeowners and renters) by race of
householder for occupied housing units. Our goal is to identify increases in the fraction of home-
owners in a geographic area (census tract ct or commuting zone CZ), both due to existing residents
buying a house for the first time and due to new residents moving into the area and purchasing a
home. We define the change in homeownership in area a € {ct, CZ} as:

Homeowners; >000 — Homeowners; 1999

1)

Change in homeownership 219902020 = Homeowners, 1090 1 Renters, 1om

We calculate this variable both for all residents and separately by race (Black and white house-
holders). In the latter case, we replace the numerator with the change in Black (white) home-
owners, while the denominator remains the same. Note that, by holding the denominator
fixed at 1990 levels, we capture how the improved ease of mortgage financing affected house-

holds” ability to become homeowners, with the denominator merely normalizing this count. A
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measure using different denominators, instead, such as the difference in homeownership rates

Homeowners, 2000 Homeowners, 1990
Homeowners, 2900 +Renters, 2000 Homeowners, 1990 +Renters; 1999

, would be less well-suited to capture the eco-
nomic phenomenonon we are trying to analyze, namely, the impact of GSE-eligibility on house-
holds’ ability to become homeowners and on their differential sorting into homeownership within
and across neighborhoods. For example, if a targeted (UAG) tract sees an outflow of Black renters,
the difference in rates would incorrectly indicate an increase in Black homeownership. (Neverthe-
less, in Section 7, we will show that our baseline results are robust to this alternate definition.)

A second set of variables from the Census is data on house values for specified owner-
occupied housing units, which we use to construct our instruments at the CZ and tract level,
AEase of mortgage financing, 1999500 and AEase of mortgage financing ;1999 209p- The Census
provides the number of houses in different house-price ranges in each census tract based on the
Census respondents’ estimates of how much their property would sell for, if it were for sale. Our
CZ-level instrument, AEase of mortgage financing, 1999 099 1S the percentile of the fraction of
houses that become eligible to be financed by GSE-conforming loans due to the change in CLL
from $187,450 in 1990 to $252,700 in 2000 for single-family homes. Assuming a loan-to-value of
80%, this change in CLL corresponds to houses price values between $234,312 to $315,872, and we
use the closest $200,0000-$400,000 bucket from the 1990 Census to calculate the fraction of houses
at the CZ-level that can be financed fully by GSE-eligible loans after the increase in CLL (but not
in 1990).

Similarly, the tract-level instrument, AEase of mortgage financing ;1999 5099 i the per-
centile of the fraction of houses that become GSE-eligible due to the change in the CLL be-
tween 1990-2000 in the surrounding tracts, that is, in the remaining CZ excluding the cen-
sus tract being measured. For supplementary analysis, we also define the tract-level measure,
AEase of mortgage financing ; 1999 5000, the percentile of the fraction of houses that become GSE-
eligible in a census tract. We discuss the underlying variation in more detail in Section 4 and
Section 5.3.

Our main tract-level instrument exploits the classification of census tracts as targeted. We

obtain the information on whether a given tract (or sub-tract) is underserved from the Housing
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and Urban Department data, which provides. The classification is at the tract-level for 99.78%
of the data, but varies within-tract for 130 tracts (less than 1%) as they straddle one or more
metropolitan/non-metropolitan areas. In such cases, we classify the entire tract as targeted if any
of the sub-tract regions is classified as underserved. We use data as of 1996 (earliest available on
the website) as eligibility status is based on the 1990 Census data and reflects the targeted status
under the 1992 GSE Act for our period of interest between 1990-2000.

Finally, control variables in our analysis include house prices in 1990, house price growth
between 1980-1990, fraction of high school graduates among Black households and white house-
holds in 1990 in a CZ. For weighting the data, we use the total number of housing units in each
CZ from the Census 1990. In supplementary analysis, we also use the Census data to calculate the
fraction of homeowners (or renters) that moved into their current residence between 1990-2000
and the change in the fraction of owners-occupied housing units with mortgages.

In addition to the Census data, we consider alternative data sources such as Infutor, combined
with property-level data on transactions from ATTOM. These data provide more granular infor-
mation, allowing us to track individual households transitioning from renting to homeowning
and households that enter into homeownership across neighborhoods. Given that our analysis fo-
cuses on aggregate and, in particular, place-based effects of homeownership policies, though, the
Census data turns out to be better suited for our purposes. We will show this also in supplemen-
tary estimations that rely on additional data from the Census (see Section 5.1 for further details).
Similar reasoning applies to a second advantage of property-level data, namely, that while the
census data is based on estimated house price values of owner-occupied housing, datasets such as
ATTOM allow us to estimate house price values for all properties based on either assessment val-
ues or by using hedonic regressions combined with actual transactions (that reflect current market
value of properties). Here, the focus of our analysis on homeownership expansion, diversity, and
sorting makes this otherwise important extension less central. The third advantage of the alterna-
tive data is its year-by-year (rather than decennial) availability, which is attractive but less relevant
in an analysis that focuses on the before-after comparison relative to the 1992 GSE act.

Two more advantages deserve mention: Data such as ATTOM reports transaction-based
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house values, rather than survey responses; also, property-level analyses would potentially pro-
vide for a better handle on unobservables. By focusing on this narrow set of properties, we
may control more convincingly for other factors that might differentially drive homeownership
in treated and control groups. However, we also learned, from investigating these alternative
proprietary datasets, that they vary in accuracy across geographies and time periods. Given our
need for good quality data in the earlier 1990s, we concluded that the publicly available Cen-
sus data allows us to better benchmark our baseline estimates, which is also easily replicable by
other researchers. To address concerns about house value estimates and other data limitations of
the Census data, we conduct robustness tests in Section 5.1 to ensure that they do not affect our

baseline estimates.

3.2 Segregation measures

We use measures of segregation by race, income, homeownership, and urban sprawl. A novel con-
tribution is the conception and construction of a measure of homeownership segregation, which
captures how segregated homeowners are from renters. It reflects the effect of various explicit
and implicit policies on the uniformity of homeownership across neighborhoods. For example,
regulatory and land-use restrictions such as single-family zoning prevent communities from con-
structing other than single-family detached homes. This keeps not only homeownership rates, but
also house prices high in these neighborhoods (Glaeser and Gyourko, 2002) and prevents poorer
households from moving into these neighborhoods. Similarly, implicit and historically explicit
redlining prevents homeownership access in certain neighborhoods (Rothstein, 2017), cementing
the segregation of homeowners even today. The homeownership policies of the 1990s, especially
the classification of certain neighborhoods as targeted under the UAG addressed the historically
low levels of homeownership in disadvantaged neighborhoods (Jaffee and Quigley, 2007), moti-
vating the construction of our novel homeownership segregation measure.

We construct the homeownership segregation measure as a two-group entropy-based mea-

sure similar to Theil (1972). Let ¢cz(t) be the fraction of individuals of tenure t in a CZ, where
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tenure refers to two groups, homeowners (HO) and renters (RE). The CZ-level entropy index is

Homeownership 1
ECZ Z 47CZ ng m . (2)
For each tract ct, the level of diversity in homeownership is given by the entropy index
Homeownership 1
E. Z Pet (t) log, —— o)’ (3)
Homeownership segregation at the CZ-level is then given b
p segreg g y
HHomeownersth populationct Eggmeownership . Eftlomeownership A
CczZ Z lati Homeownership ( )
~ populationcz E

where population, and populationcy refer to the tract- and CZ-level population. Intuitively, home-
ownership segregation measures how different the homeownership (tenure) distribution of each
census tract is from the CZ. H = 1 corresponds to the highest level of homeownership segregation,
and H = 0 to no homeownership segregation at all.

We also use the two-group entropy-based racial segregation measure in Theil (1972) for Black
and white households. Here, ¢¢cz(r) is the fraction of individuals of race r in a CZ where race

refers to the two groups, white (w) and Black (b). The CZ-level entropy index for each race is

ERacml Z (PCZ 10g2 (5)

1

ez (r)’

For each tract ct, the level of racial diversity is given by the entropy index
1

Per (1)’

The degree of racial segregation at the CZ-level is then given by

ERaczul Z (Pct 10g2

Racial Racial
ECZ B Ect

» lation
[Racial _ popu ct : ) 7
cz E populationcy ERqcial @

It captures how different the racial distribution of each census tract is from the CZ.

We also calculate entropy-based income segregation as in Reardon (2011), where
HIncome _ 21n / pEInc p)HIrZC(p) dp (8)

This measure!! is the weighted average of segregation at each percentile p, with greater weight

placed on percentiles where entropy E"¢(p) is maximized. It calculates the segregation between

11See Appendix 2 of Reardon (2011) for the derivation of this equation from the rank-order theory information index
which is Heome — [ [VE(p)/ [ E(q) dq|H(p) dp.
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groups who have incomes above and below the 100 x p percentile of the income distribution.
Here H'"(p) is the CZ-level two-group Theil Index, which measures the extent to which the in-
come distribution in each census tract deviates from the CZ-level income distribution. Entropy in

a CZ, analogous to (2) and (5) is given by:

1 1
Inc _ - o
Ec7(p) = plog, . (1—p)log, 7— ” ©)
And entropy in a tract, analogous to (3) and (6) is given by:
Elf<(p) = plog, ~ + (1~ p)log, - (10)
: p *1-p
H¢(p) is analogous to (4) and (7):
e opulation, ELS(p) — Elre
HEE (p) = Y Populationa cz(P)Im i (P) an
~ populationcy EZ%(p)

We use the income bins from the 1990 and 2000 Census.

Finally, we use a measure of urban sprawl based on the commute time to work. Sprawl can
be measured in other ways, such as in Burchfield et al. (2006) which uses spatial data on urban
development and define sprawl as the scatterdness of residential development, or as in Glaeser
and Kahn (2004) who measure sprawl based on the extent to which employment is decentralized.
The different measures do not always agree. For example, while the commute-based measure
aims to capture whether employment is not concentrated within city-centres, as does the measure
of employment decentralization, Glaeser and Kahn (2004) mention that areas with lesser physical
sprawl tend to be congested and older cities like New York, where people tend to commute using
public transport and commute times are actually longer than in areas with more physical sprawl.

We follow Chetty et al. (2015) and define sprawl] as the fraction of households with commuting
times greater than 15 minutes. We use the “Travel time to work” variable from the Census, available
for everybody above 16 years who does not work at home. Since our goal is to capture how
residential segregation increased due to the homeownership policies, we examine the impact on
parents’ commuting time.

The underlying data for all segregation measures are from the 1990 and 2000 Census.
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3.3 Upward mobility measures

We use the upward mobility measures from Chetty and Hendren (2018a) and Chetty et al. (2019,
2020). These papers build, in turn, on Chetty et al. (2015), who use administrative records on the
incomes of 40 million children born between 1980-91 and their parents to assess upward mobility
in the United States. They define upward mobility as the rank percentile of children’s income
among themselves (when 26 years old) relative to the rank percentile of parents” average family
income (in 1996-2000) among parents.'? They then estimate the relationship between income rank

of child 7 (in cohort s) (y;) and parents” income rank (p;) within a commuting zone CZ as:

Vi = aczs + Pczspi + € (12)

They find that this rank-rank relationship is almost perfectly linear in all CZs. On average, 10
percentile-point increase in parent rank correlates with a 3.41 percentile increase in a child’s in-
come rank. Using the above coefficients, expected rank of a child in cohort s whose parents’

national income rank is p and are permanent residents of CZ is then given by:

]?p,CZ,s = &CZ + {/J\CZ,SP (13)

They provide proxies for upward mobility of children from low-income and high-income families,
using their estimates for parents at the 25" and 75" income percentiles. We focus on the impact
on children from low-income families.

Chetty and Hendren (2018a) build on this measure but contrast the upward mobility of per-
manent residents and households that move in order to decompose the upward mobility measure
into the causal effect of growing up in a CZ (“childhood exposure effect") and a residual effect that
reflects the sorting of families into different CZs. That is, the average upward mobility measure is
based on the permanent residents, the childhood exposure effect is based on the movers, and the
residual component is the difference. To claim that the childhood exposure effect is causal, they

need to assume that the timing of the moves is orthogonal to the children’s potential outcomes.!3

12The children’s age at the time when the parents’ income is measured thus varies across cohorts.

13As an example, they consider two families who move from Phoenix to Oklahoma. If children who moved at
younger ages had higher outcomes when adult than children who moved later, then, they posit, the causal effect is
higher for Oklahoma than for Phoenix. More details of the childhood exposure effect follow in Section 7.7.3.
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For these average upward mobility and childhood exposure measures, income data is from the
IRS tax returns for cohorts and parents of cohorts born between 1980 and 1986. Parents” income
is measured in 1996-2000. We use both the average upward mobility measures from Chetty and
Hendren (2018a) based on the permanent residents of a CZ and the causal estimates of upward
mobility of a CZ in our analyses.

Chetty et al. (2019) uses a similar procedure to measure the average upward mobility mea-
sures by race. We focus on the upward mobility measures for Black and white children from
low-income families. As before these measures are the estimated mean household income rank of
Black and white children, conditional on parent household income ranks, at the 25t and the 75t
percentiles of the parent income distribution with children’s income measured when the children
are 26 years of age. For the race-based upward mobility measures, income is from the IRS tax
returns for cohorts and parents of cohorts born between 1978 and 1983. Here, cohort earnings are
measured using mean incomes in 2014-2015 and parents’ incomes is measured using mean income
over five years: 1994, 1995, and 1998-2000. Chetty et al. (2020) also provided the corresponding
tract-level upward mobility measures by race. Only the average upward mobility, corresponding
to the permanent residents, is available by race in Chetty et al. (2019) and Chetty et al. (2020).
Chetty et al. (2020) add a small amount of noise to the tract-level estimates (usually less than
one-tenth the size of the standard error of the estimate) to protect privacy.

For our analysis, we use four measures of upward mobility from the above papers. The first
two are the average upward mobility measure and the childhood exposure measures based on the
permanent residents and the movers respectively, from Chetty and Hendren (2018a). Third, we
use the CZ-level upward mobility measures by race provided by Chetty et al. (2019). Lastly, we
use the tract-level upward mobility measures by race from Chetty et al. (2020) which correspond to
the CZ-level measures in Chetty et al. (2019). The upward mobility measures by race correspond
to the non-causal estimates of the permanent residents and the childhood exposure measures by

race or at the tract-level are not available.

3.4 Additional data on place-based factors

Our analyses of the different possible mechanisms use several additional sources of data.
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First, we utilize the U.S. Census Bureau’s Annual Survey of Local Governments, which pro-
vides public-finance data for around 15,000 local governments since 1967. To identify potential
place-based factors, we rely on the government expenditure shares at the CZ-level as aggregated
by Derenoncourt (2019) for the categories education, health and hospitals, police, fire, sanitation,
and recreation. We use the average shares in 1992, 1997, and 2002 (closest to our baseline period of
interest between 1990-2000) and also use the pre-period average of the shares in 1972, 1977, 1982,
and 1987 as control variables in the analysis. For a given category, each share is calculated as

$ spent on a category by local governments-,,

Category expenditure share-, =
BOTY &Xp cz total $ spent by local governments -,

To analyze the sources of educational spending, we utilize data on school spending and rev-
enues from the National Center for Education Statistics” Common Core of Data for public schools.
We calculate the school revenues that come from local sources per 1000 students from the school-
district data for the 1996-1997 fiscal year (as it is representative of the sample period of 1990-2000).
We map from school-district level to the tract level by weighting in proportion to the land area
covered by a given school district in a tract.

The NCES Common Core of Data also provides several proxies for school quality. We use the
standardized student-to-teacher ratio, provided at the school level, from 1996-97 (closest to our
1990-2000 sample period). We drop the top 0.1% of schools that have student-to-teacher ratios
exceeding 100, and the bottom 10% of schools that report ratios of 0. We map schools’ zip codes
to census tracts to obtain the average student-to-teacher ratio at the tract level, weighted with the
proportion of land area covered by a given zip code in a tract. The CZ-level measure is the mean
student-to-teacher ratio across tracts within a CZ, weighted by number of students in each tract.

We supplement this “input-based” school-quality measure of student-to-teacher ratios with
an “output-based" measure based on test scores. Following Chetty et al. (2020), we use district-
level 3rd-grade math test scores from the Stanford Education Data Archive. Since reliable data is
available only in 2013, we use this output-based measure of school quality only in supplementary
analysis. For the mapping from the district-level to the tract level Chetty et al. (2020) use school-
catchment areas (attendance boundaries) from 2017, weighting by the proportion of land area

covered by a given school-district in a tract.
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In supplementary analyses of alternative mechanisms, we also use the data on crime and
incarceration rates from Derenoncourt (2019). The data comes from county-level tabulations of
Uniform Crime Reporting murder rates which is provided by the Vera Institute of Justice In Our
Backyards Symposium (“IOB”). Crime rate is measured as the number of murders per 100,000
of the population. Incarceration rates are the local correctional institution population per 100,000
based on counts of federal and state prisoners.

To examine the impact on social capital, we use county-level measures from Rupasingha and
Goetz (2008). The authors construct a principal-components based social-capital index based on
variables representing membership organizations from County Business Patterns for 1980-1990
and 1990-1997. They also include other county-level proxies for social capital such as response
rate for the Census Bureau’s decennial population and Housing Survey, the percentage of voters
who voted in presidential elections, and per-capita non-profit organizations, obtained from the
National Center for Charitable Statistics. We use the average of this social capital measure across

all counties in a CZ in our analysis.

3.5 Summary statistics

In combining all of the above data sources, the main sample limitation is imposed by the number
of CZs (551) for which the childhood-exposure measure of upward mobility from Chetty and
Hendren (2018a) is available. At the tract-level, the sample further decreases when the upward
mobility measures for both Black and white children from low-income families are missing in
Chetty et al. (2020). The resulting sample consists of 36,056 census tracts, out of which 18,484 have
data available for Black children’s upward mobility. We winsorize all tract-level variables (except
the upward mobility measures) at the 1% level to account for the influence of outliers.

Table 1, Panel A, provides the CZ-level summary statistics of the main variables used in our
analyses, and Panel B shows the corresponding tract-level statistics. Panel C shows the summary
statistics for additional demographic characteristics and housing variables.

At the CZ-level, the change in homeownership between 1990-2000 is on average 10.50% with
a larger proportion attributable to the change in white homeownership (9.51%), about tenfold the

change in Black homeownership (0.99%). At the tract-level, on average, the change in homeown-
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ership is a much higher 37.28%, and here too, most of it is attributable to the change in white
homeownership (34.54% compared to 2.50% for Black homeownership). The median changes in
overall, white and Black homeownership are, instead, close the CZ-level medians, reflecting that
the underlying distribution is highly skewed, with tracts in the higher end of the distribution ex-
hibiting much higher white homeownership changes, e. g., a 28.77% change for tracts at the 75"
percentile. Another pattern that stands out is the negative change in homeownership for tracts
at the 251 percentile of the distribution, —0.72% overall and —0.88% among white households,
especially compared to no decline in Black homeownership.

Our CZ-level instrument, AEase of mortgage financingcyz 1990—2000, is the share of properties
in 1990 that become eligible to be fully financed by GSE-conforming loans due to CLL changes
between 1990-2000. It has an average of 2.84% with a standard deviation of 6.51%. The percentile-
transformed variable has an average of 57.71, with an inter-quartile range of 37 to 79.

At the tract-level instrument we use two sources of variation. The first, AEase of mortgage
financing_ .+ 1990—2000, is the share of properties in 1990 in the remaining tracts of the CZ that be-
come eligible to be fully financed by GSE-conforming loans due to CLL changes between 1990-
2000. It has an average value of 9.84%, and its percentile-transformation amounts to an average
change of 48.31 (with a standard deviation of 28.84). These average values are higher than those
of the CZ-level instrument, reflecting that the CZ-level instrument is not a weighted average of
the the tract-level instrument. In fact, if we calculate the average of the CZ-level instrument across
all tracts, we get an average of 9.95%, close to the tract-level instrument mean.

Our second source of tract-level variation is the classification of tracts as targeted under the
UAG. Nearly 51% of tracts become classified as targeted post the 1992 GSE Act. The percentage of
targeted tracts is similar when we consider all tracts (as opposed to the tracts in the 551 CZs used
in our analysis), where nearly 48.39% of the tracts are classified as targeted.

Our segregation measures are standardized (mean = 0, SD = 1), and display similar interquar-
tile ranges, from -0.75 SD to 0.61 SD for racial segregation, from -0.83 SD to 0.66 SD for income
segregation, and from -0.77 SD to 0.72 SD for our new measure of homeownership segregation

that captures how segregated homeowners are from renters. Finally, urban sprawl, which mea-
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sures segregation based on time spent commuting to work (fraction of households spending more
than 15 minutes commuting) ranges from -0.61 SD to 0.70 SD.

Panels A and B also show several statistics describing the upward mobility of children in our
sample. Average upward mobility of low-income children corresponds to the upward mobility
of children from families at the 25" income percentile (given the linear rank-rank relationship
between children and their parents” income). At the CZ-level, this average upward mobility was
45.67, and at the tract-level it was 40.32. For comparison, it is higher, 59.30 at the CZ-level and 55.12
at the tract-level, for children with high-income parents (at the 75" percentile of the income distri-
bution). That is, on average across CZs, the children of low-income parents had (when adult) an
income rank 13.63 (59.30-45.67) percentiles below the income rank of children from high-income
parents. Across tracts, the corresponding difference in income rank is 14.80 (55.12-40.32).

The childhood exposure measure is the income rank of the children in percentiles — relative
to the mean across all CZs — per year a child spends in a CZ. Here, the data from Chetty and
Hendren (2018a) is available only at the CZ-level. Panel A shows that, for a child with parents at
the 25" percentile of the national income distribution, spending 1 year of childhood in a one SD
better CZ (population-weighted) increases household income at age 26 by 0.55 percentile points.
To interpret the magnitude of these effects, note that Chetty and Hendren (2018a) and Chetty and
Hendren (2018b) calculaute that a 1 percentile increase in income translates, on average, to an
additional $818 at age 26. Given a mean income of $26,091 among children with below-median
income parents, a 0.55 percentile increase corresponds to a 1.72% increase in annual income per
year the child spends in a CZ. For a child with parents at the 75! percentile, spending an addi-
tional year in a one SD better CZ increases household income by 0.64 percentiles, equivalent to 2%
increase in income suggesting that neighborhood effects matter for both poor and rich families.

The summary statistics also reveal strong racial differences in upward mobility. At the CZ-
level, upward mobility for the children of low-income Black families is a 34.14 percentile income
rank when adult, implying a 10.72 percentile racegap to their counterparts from low-income white
families (at 44.86). At the 75™ percentile of parents’ income distribution, Black children have a

higher 46.41 percentile income rank when adult, and the corresponding income rank for white
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children is again higher, 60.16, corresponding to a racegap of 13.75

The same pattern holds at the tract-level, where the upward mobility children from low-
income Black and white families (33.60 and 44.31 percentile income ranks) and those from high-
income Black and white families (44.04 and 57.79) amount to virtually the same racegaps as cal-
culated on the CZ level. At both CZ and tract-level, the upward mobility of high-income Black
children in almost equal to the upward mobility of low-income white children.

Our baseline analysis focuses on low-income families, which are targeted by the housing poli-
cies. Figure 1 shows the spatial variation of upward mobility of Black children from low-income
families in Panel A, and for children of low-income white families in Panel B. We see a high de-
gree of correlation between the children of Black and white families. Thus, the improvement in the
outcomes of the Black families in regions with high upward mobility is not coming at the expense
of white children. However, there is also some variation in upward mobility of white and Black
children. For example, in the northeast Black children have higher upward mobility compared to
white children.

Panel C shows additional housing and demographic statistics for our sample. As discussed in

Section 3.1, an alternative measure of homeownership changes is the difference in homeownership

Homeownerscz 2000 Homeownerscz 1990
/7 Homeownerscz »000+Renterscz 2000 Homeownerscz 1990 +Renterscz 1999

rates . On average, the homeownership
rate increased 1.91% change in between 1990-2000, reflecting an increase of 2.18% in white home-
ownership rates, but a decrease by 0.48% among Black households. In Section 7 we will show that
our baseline results are robust to this alternate definition of change in homeownership, though,
as discussed in Section 3.1, changes in the denominator (in 2000) make it less well-suited to ana-
lyze the phenomenon of interest, the differential sorting into homeownership within and across
neighborhoods.*

Among the other housing variables in Panel C, we show that, across the CZs in our data,

median house prices stood at $75,197 in 1990 and grew by 70.24% between 1980-1990, closely

14These issues are even starker at the tract-level. Consider, for example, a targeted tract that sees an outflow of white
renters. The difference in rates would indicate an increase in white homeownership despite no actual increase in white
homeowners. The same holds if renters move out at faster rates than white homeowners (say, due to lock-in effects
of homeowning). By holding the denominator fixed at 1990 levels we capture how the improved ease of mortgage
financing affected households’ ability to become homeowners; the denominator in the baseline (homeowners plus
renters in 1990) merely normalizes this count.
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matching the 68% nationwide increase in median house prices, from $47,200 in 1980 to $79,100 in
1990. The share of Black households in a CZ was 13.37% on average, and the share of households
below the poverty line nearly 12%. Share of single-headed households with children was 21.29%
on average across CZs.

Panel C also shows the summary statistics for an alternate measure of (educational) upward
mobility, similar to Derenoncourt (2019) and Card et al. (2018a). It is defined as the fraction of
19-22 year-old children in a CZ (in 1990) with more than 13 years of education, who belong to
households where the parents have between 12-13 years of education. We use the 5% sample
from 1990 American Community Survey. Contrary to Derenoncourt (2019) who uses the complete
count censuses from 1920 and 1930 to get the pre-1940 measures of educational upward mobility,
we only have access to the 5% sample from American Community Survey for 1990 and hence we
have the educational mobility measure for only 195 CZs. The educational mobility measures by
race is even more sparse and hence not included in Panel C. We use the fraction of Black (white)
people with a high school diploma [the median level of education in 1990] as an imperfect proxy
for upward mobility in 1990. Panel C shows that in our sample the percentage of white high-
school graduates was 44.97% and Black high-school graduates was a lower 34.79%.

Log of the median value of house prices in 2000 has an average value of 11.28 at the CZ-
level and 11.54 at the tract-level. To measure school quality we use the student to teacher ratio.
At the CZ-level, the mean is 17.15 students per teacher with a standard deviation of 2.08. The
corresponding tract-level average was 18.34, with a slightly higher standard deviation of 3.23.
School revenues from local sources per 1000 students was at 2.28 (SD=1.12) at the CZ-level and

2.79 (SD=1.72) at the tract-level.

4 Empirical Strategy

Our empirical strategy exploits two separate sources of CZ- and tract-level variation that capture
how the GSE policies affect households” access to mortgage financing and determine homeown-

ership, segregation, and upward mobility.
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4.1 Identifying Variation

CZ-level variation. Our first source of variation exploits the regulatory cutoff in the size of loans
(CLL), above which the GSEs cannot purchase or guarantee loans. The underlying principle is
to ensure that the GSEs satisfy the goal of promoting mortgage financing for low- and moderate-
income households who likely invest in smaller-value homes. The loan limit is updated every
year and, until 2007, was uniform at the national level. The CLL changes reflect the national aver-
age change in house prices in the prior year. We combine these changes with the other important
threshold for GSE-conforming mortgages, the 80% loan-to-value ratio (Adelino et al., 2013; Lout-
skina and Strahan, 2009),'® and identify properties below 125% of the CLL that can be financed by
GSE-conforming loans.

Our analysis exploits that both the availability and the cost of mortgage financing are signifi-
cantly improved for GSE-conforming mortgages. On the extensive margin, availability improves
since originators, such as banks, can more easily securitize loans below the CLL limit, either by
selling them to the GSEs (in which case the loan issuing bank retains no stake in the mortgage)
or by purchasing credit protection from the GSEs (in which case the banks bear the interest rate
risk but can sell it off as mortgage backed securities). In contrast, mortgages above the CLL limit
(jumbo mortgages) are either held by the original lender or sold to private securitizers, especially
starting in the early 2000s (Adelino et al., 2013; Loutskina and Strahan, 2009; DeFusco and Pa-
ciorek, 2017). Even if securitized, the required capital for jumbo loans is much larger than the cap-
ital required for non-jumbo loans (Loutskina and Strahan, 2009). Further, because of the reduced
liquidity of jumbo loans, the jumbo to non-jumbo mortgage rate spread is higher for financially
constrained banks (Loutskina and Strahan, 2009). The latter directly feeds into the cost differences,
i.e., the intensive margin. The Federal charters of the GSEs confer significant benefits on them,
such as lower funding costs due to their agency status. Hence, GSE-conforming loans that can be
purchased by the GSEs enjoy lower interest rates than jumbo loans (Adelino et al., 2015).

We construct the CZ-level instrument based on the CLL changes as follows. To measure the

CZ-level increase in the ease of mortgage financing between 1990-2000, we calculate the change

15Mortgages above 80% loan-to-value require private mortgage insurance to qualify as GSE-eligible.
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in the share of houses in a CZ in 1990 that became eligible for GSE-conforming loans in 2000,
but were not eligible for GSE-conforming loans in 1990. The idea is that it became cheaper to
finance houses that were just above the conforming loan limit in 1990 due to CLL increases during
this period. Our identifying assumption relies on the fact that, since the CLL is determined at
the national level, changes in local housing supply and demand conditions in a given CZ are not
individually driving national-level conforming limits.

In 1990, the GSEs could only purchase or securitize loans below $187,450 ($360,150 for four-
family homes) for loans secured by single-family homes. In 2000, this limit increased to $252,700
(and $485,800 for four-family homes). Since homeownership is closely tied to single-family homes,
we focus on this cutoff as the baseline and consider the multi-family home cutoffs in robustness
checks in Section 5.1. With a loan-to-value of 80%, this change in CLL between 1990-2000 corre-
sponds to house price values between $234,312 to $315,872. We use the closest $200,0000-$400,000
bucket from the 1990 Census to calculate a proxy for the fraction of houses at the CZ-level that
became eligible for GSE-conforming mortgages between 1990-2000. (We measure house prices as
of 1990 to avoid confounds from possible house price increases due to higher credit supply aris-
ing from CLL increases.) Finally, we percentile-transform the resulting measure of the changes
in the ease of mortgage financing since its distribution is highly right-skewed.!® The percentile-
transformed variable, AEase of mortgage financingcz 1990—2000, is the instrument we use in our
analysis.

Panel A of Figure 2 plots the underlying raw measure against the percentile function. The me-
dian corresponds to a 0.93% increase in the ease of mortgage financing at the CZ-level, and the 75
percentile to a much higher 2.34% increase (see Table 1 summary statistics). Panel A also shows
that CZs such as Los Angeles, New York, San Francisco, and Washington have higher measures
for our CZ-level instrument compared to cities such as Portland, Detroit, and Indianapolis.

The figure also highlights that the CLL-based instrument targets, by construction, CZs with
a higher proportion of properties “at the cusp” of jumbo and non-jumbo loans, and hence with

relatively high house prices. The local average treatment effect (LATE) thus captures the effect on

165ee Derenoncourt (2019) and Sequeira et al. (2020) for a similar scaling of right-skewed variables.
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wealthier households, and by extension white households. Indeed, nearly 2.46% of white house-
holds had houses between 200K to 400K in 1990 compared to 0.46% of Black households.!” As
the focus of our analysis is the long-term consequences for low-income and minority families, it
is important to “zoom in” and consider variation within CZ—at the tract level—using different
sources of variation. At the same time, the differential effect on Black versus white owned proper-
ties is at the core of our research question. We will show that the 1990-2000 CLL changes not only
increased ease of mortgage access differentially to wealthier households, but also allowed these
households to move out of tracts that see homeownership access of poor households” increase

between 1990-2000.

Tract-level variation Our first source of tract-level variation comes from the classification of cen-
sus tracts as “targeted” or underserved under the UAG goals of the 1992 GSE Act, i. e., as detailed
in Section 2, tracts with median family income < 90% of the MSA median; or median family in-
come < 120% of the MSA median and minority share > 30%. The GSEs are required to devote a
percentage of their business to underserved groups, and the Department of Housing and Urban
Development (HUD) monitors whether the GSEs are meeting these policy goals.

The classification of targeted tracts allows the GSEs to influence mortgage originations
through their secondary mortgage market operations. Lenders are more likely to approve loans
in targeted neighborhoods as they can sell these loans to the GSEs. Indeed, the proportion of loan
purchases by the GSEs from targeted populations increased after the enactment of the 1992 GSE
Act (Bunce et al., 1996; Bunce, 2002; Manchester et al., 1998).18 The GSEs also increased their prod-
uct offerings in the secondary mortgage markets that allowed for riskier underwriting standards
in the primary market to facilitate their purchases from targeted communities (Listokin and Wyly,
2000; Temkin et al., 2000). The GSE presence also allows lenders to generate information, making
future transactions in these otherwise thin markets less risky for prospective lenders. While high-
minority and low-income communities often had low transaction volumes, post the 1992 GSE Act,

GSE purchases helped reduce adverse informational externalities and increased primary-market

17Based on data from U.S. Census Bureau’s 1991 American Housing Survey metropolitan and national samples.
18Case et al. (2002), however, compare the distribution of GSE purchases to the distribution of mortgage originations
and find that the GSEs are less likely to purchase loans to borrowers in lower-income neighborhoods.
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acceptance rates in these historically underserved neighborhoods (Harrison et al., 2002).

Our second source of variation exploits increases in the ease of mortgage financing due to CLL
changes in the remaining tracts in a CZ, excluding the tract itself. Here, the identifying assumption
relies on house-price levels in those remaining tracts being exogenous to local tract-level demand
and supply housing conditions (after controlling for CZ fixed effects). That is, given our interest
in sorting into and out of specific tracts, we construct AEase in mortgage financing_ 19902000, in
order to capture how easy it became for households to move out of a given tract because properties
in nearby tracts became easier to finance fully through GSE-eligible loans between 1990-2000. It
thus helps predict the effect on the homeownership patterns in tract ct due to increases in the ease
of mortgage financing in the remaining tracts of a given CZ, —ct, induced by CLL changes.

As before, we use the quantile (percentile) function since the distribution of the changes in
the ease of mortgage financing is highly right-skewed. Panel B in Figure 2 illustrates the varia-
tion that we exploit when using this transformed variable in our within-CZ analyses, in relation
to the underlying (raw) changes in percent. The figure plots the residuals from regressing the
percentile transformed tract-level measure on CZ fixed-effects on the y-axis and the original non-
transformed variable on the x-axis. Compared to Panel A in Figure 2, where expensive CZs such as
Los Angeles, New York, San Francisco and Washington have higher values of the CZ-level instru-
ment relative to cheaper cities such as Portland, Detroit and Indianapolis, the residual within-CZ
measure in Panel B shows no similar systematic variation. For example, the increase in the ease
of mortgage financing in surrounding tracts varies between -2.33 and 2.66 for New York, and
between -4.33 and 0.667 for Cedar Rapids.

One might also consider an alternative tract-level measure that is analogous to the CZ-level
measure and defined as the proportion of houses in a given tract that become eligible to be fully
financed by GSE-conforming loans between 1990-2000 but were not eligible in the earlier period
in 1990, AEase of mortgage financingct’199072000. However, the issue with that approach is that
property prices are usually more homogeneous within narrow neighborhoods (such as census
tracts or blocks) than within larger areas (such as CZs). Hence, the issue of capturing higher-

wealth areas with higher-income families, that we discussed for the CZ-level instrument, would
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be exacerbated. (Cf. Chetty et al. (2015), who use a similar argument to make a case for focusing on
CZ-level upward mobility measures.) In Section 5.3, we empirically highlight differences between
the variation captured by this alternative instrument and our baseline tract-level instrument. On
the CZ-level instead, the correlation between the CZ-level instrument and property values does
not pose a big problem at the CZ level, as CZ-level house prices are not as homogeneous. In
Section 7 we will additionally argue that this concern biases us against finding a negative effect.
In our sorting analyses, we will exploit the interaction between both tract-level instruments,
i.e., the classification as targeted under UAG and the increase in the ease of mortgage financing

in the remaining tracts of the same CZ.

4.2 Empirical specifications

Our empirical strategy proceeds in two steps. First, we document the impact of the increase in ease
of mortgage access between 1990-2000 on change in homeownership between 1990-2000. Second,
we examine the impact of the change in homeownership between 1990-2000 on segregation and
children’s upward mobility. The first step establishes the variation captured by our CZ- and tract-
level instruments. We then rely on the analysis from the first step to estimate the causal impact on

segregation and children’s upward mobility in the second step.

Homeownership. On the CZ level, the baseline model estimates:

Change in homeownership -, 1999_2000 = &s + B X AEase of mortgage financing -, 1999_2000

+6 X Xcz +écz (14)

for commuting zone CZ in state s. The dependent variable is the homeownership change
(overall, and separately for Black and white families) between 1990-2000. AEase of mortgage
financingcz 19902000 is the percentile of the fraction of houses that become eligible to be financed
by GSE-conforming loans due to the change in the conforming loan limit (CLL) between 1990-
2000. The specification includes state fixed effects («s). All regressions are clustered at the state
level and weighted by the total number of housing units in a CZ in 1990 to generate representative
estimates for the U.S.. Control variables include house prices in 1990, house price growth between

1980-1990, and the fraction of high school graduates among Black households and white house-
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holds. The coefficient of interest, B, captures the overall CZ-level impact of the increase in ease of
mortgage financing between 1990-2000 on change in homeownership between 1990-2000.
We then estimate the effect of tract-specific variation in access to mortgage financing and ex-

amine the within-CZ sorting of homeowners across census tract data, using the specification:

Change in homeownership; 1999 2000 (15)
= acz + p x AEase of mortgage financing ;1999 500 + 7 % Targeted tract,,

+ v x Targeted tract,, x AEase of mortgage financing_ , 1990_s000 + €ct,

where ct is a census tract in state s and commuting zone CZ, and acz are CZ-level fixed effects. The
coefficient 7 measures the average of the dependent variable in the targeted census tracts. And the
coefficient y measures the impact of a 1 percentile higher ease of mortgage financing in the rest of
the CZ, relative to a targeted census tract in the CZ, on the dependent variable. This regression
allows us to examine how overall, and specifically for Black and white families, homeownership
patterns changed within CZs in targeted census tracts when the remaining tracts in the CZ witness

improvements in the ease of mortgage financing between 1990-2000.

Segregation. In the second step, we use the estimated relationship between the housing policies
of the 1990s and the ensuing homeownership changes to assess their impact on segregation. That
is, we instrument for the change in homeownership between 1990-2000 with the change in the ease
of mortgage financing between 1990-2000 (based on whether houses in a CZ can be mortgaged
with GSE-eligible loans). We show both the reduced form specification that directly examines the

impact of eased access to GSE-eligible loans on segregation,
Ycz = as + v X Xcz + B x AEase of mortgage financingczrlggof2000 + ecz, (16)
and the instrumented 2SLS estimates, with first stage (14) and second stage
Ycz = as + v X Xcz + B x Change in home&vﬁzlrshipczllggof2000 + €cy. (17)

As an intermediate step, we also show the non-instrumented relation between change in home-

ownership between 1990-2000 and segregation,

Ycz = as + v X Xcz + B x Change in homeownershipcz’lggo72000 + €ecz. (18)
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The outcome variable Y7 is the entropy-based measure of racial, income, or homeownership seg-
regation, or of urban sprawl as of 2000. All of these outcome variables are standardized (z-score),
so that the coefficient of interest can be interpreted in terms of standard deviations. Regressions
include state fixed effects (a;) and the following control variables: the house prices in 1990, house
price growth between 1980-1990, and the fraction of high school graduates among Black house-
holds and white households. In addition, we also control for the respective segregation measure
(racial, income, homeownership, and urban sprawl) in 1990. All regressions are clustered at the
state level and are weighted by the total number of homeowners and renters in a CZ in 1990 to
get representative estimates. Since the segregation measures capture whether homeownership
rates at the neighborhood level are similar to homeownership rates at the CZ level, the analysis is

naturally restricted to the CZ level.

Upward Mobility In the next step, we examine the impact of the change in homeownership
between 1990-2000 on children’s upward mobility.

At the CZ-level, we examine the relationship between the change in homeownership between
1990-2000 and children’s upward mobility using the same reduced form and 2SLS instrumental
variable specifications as in equations (16)-(18). While the first-stage estimation from equation (14)
remains identical, the dependent variable in the other three estimations is now replaced by the
upward mobility of the children of the families with income distribution at the 25" percentile.
Given the linearity of the rank-rank condition, this corresponds to the average upward mobility
for all children of parents with below-median income in the national income distribution.

We use three different measures of upward mobility: Average upward mobility is the ex-
pected mean household income rank for individuals with parents at the 25 of the parent income
distribution. The CZ-level data is from Chetty and Hendren (2018a) and the tract-level data from
Chetty et al. (2020). We use a similar measure of upward mobility of the children of Black and
white households at the 25" percentile of the income distribution, which is provided by Chetty
et al. (2019) and Chetty et al. (2020). Lastly, to decompose into place-based and family-based
selection effects, we use the childhood exposure measure of upward mobility from Chetty and

Hendren (2018a). The childhood exposure effect is the estimated causal impact of one additional
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year of childhood in a CZ on children’s household income rank when adult with parents at the
25t percentile of the parent income distribution. For relative comparisons, we also use the race-
gap variable, defined as the difference in upward mobility between white and Black children. For
ease of interpretation we standardize the upward mobility measures, which allows comparisons

of Black and white children.

In the tract-level analysis of upward-mobility effects, the reduced-form empirical specification
is analogous to the tract-level analysis of homeownership, capturing the within-CZ sorting of

Black and white homeowners across tracts within a CZ:

Yo = acz + p x AEase of mortgage financing ., 1999 5000 + 77 X Targeted tract,, (19)

+ v X Targeted tract,, x AEase of mortgage financing_ ; 1990_s000 1 €ct-

At the tract-level, we use two different measures of upward mobility Y., average upward mo-
bility and upward mobility by race, both for children from low-income families, as provided by
Chetty et al. (2019) and Chetty et al. (2020) and again standardized (z-scored). Alternatively, we
directly use the racegap in upward mobility as dependent variable, defined as the difference in
upward mobility between white and Black children. The coefficient 7 measures the average of the
dependent variable in the targeted census tracts. And the coefficient y measures the impact of a
1 percentile higher ease of mortgage financing in the rest of the CZ, relative to a targeted census
tract in the CZ, on the dependent variable. These regressions allow us to examine how overall,
and specifically for Black versus white families, upward mobility changed within CZs in targeted
census tracts when the remaining tracts in the CZ witness improvements in the ease of mortgage
financing between 1990-2000.

We also use the estimated relationship between housing policies and homeownership changes
to estimate a 2SLS IV specification, paralleling the CZ-level analysis. Now, we instrument for
tract-level change in homeownership with first stage from (15). We instrument for the interac-
tion between targeted tract and change in homeownership with the interaction between targeted

tract and the tract-level instrument, AEase of mortgage financing_ ., ;999_2000, USing a specification
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analogous to (15). The second-stage estimation becomes

Y = acz + B x Change in home?w;ership ct.1990_2000 T 1 % Targeted tract,, (20)

—

+ 7 x Change in homeownership, 1999_s000 X Targeted tract_, + €.
Correspondingly, the non-instrumented OLS specification is

Yct = acz + p x Change in homeownership ; 1999 5000 + 17 X Targeted tract, (21)

+ 7 x Change in homeownership,,; 1999_»000 X Targeted tract , + ecz

5 Impact on Homeownership

We start from analyzing the relationship between change in the ease of mortgage access and the
change in homeownership between 1990-2000. In particular, we highlight the distinct patterns
in the change in Black and white homeownership and the within-CZ sorting during the period.
The estimations in this section also provide the first-stage results for the analysis of the effects of
(instrumented) homeownership on segregation and upward mobility. A valid instrument requires
that the instrument be able to explain variation in the change in homeownership between 1990-

2000 (rank condition).

5.1 Impact on CZ-level homeownership changes

We start from a graphic presentation of the relation between the change in the ease of mortgage
financing and homeownership. Figure 3 shows the binscatter plot where each point represents
the average change in homeownership (in 1990-2000) for each 5 percentile bin of the explanatory
variable, the percentage increase in the houses eligible for non-jumbo loans in 2000 (but not in
1990). The figure reveals a strong positive relationship. The slope coefficient is 0.076 (s.e = 0.013),
with the underlying linear regression also including state fixed effects.

Column 1 of Panel A in Table 2 shows the first-stage specification more formally, including
additional controls. The specification is in equation (14). Since our instrument relies on areas
where houses were at the cusp of non-jumbo to jumbo loans between 1990-2000, higher values of
this ease-of-mortgage-financing instrument correspond to CZs with higher house prices as evident

in Figure 2. Hence, in addition to state fixed effects, we control for the level of house prices in 1990
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and for house-price growth between 1980-1990. The baseline controls also include the fraction of
high school graduates, separately among Black and white households. Column 1 shows thata 1
percentile increase in the ease of mortgage financing is associated with a 0.112 pp greater change
in homeownership between 1990-2000 and that the instrument has sufficient explanatory power
(F-Stat=58.92).

We next turn to the racial differences in homeownership. From a historical perspective, we
note that, according to Collins and Margo (2011), Black and white homeownership rates both
increased from 1870-2019. Black homeownership rate increased by 36 pp, and white homeown-
ership by 17 pp indicating a narrowing of the homeownership gap from 46 pp to 27 pp over the
period. However, most of the reduction in the homeownership gap occurred during the early part
of this period, in 1870-1910, when the homeownership gap fell from 46 pp to 28 pp. Though the
homeownership rate increased between 1990-2000, the racial gap barely changed.

With this backdrop, we examine the change in white and Black homeownership rates between
1990-2000 (measured as the change in Black and white homeowners between 1990-2000 relative
to the total homeowners and renters in 1990) against the change in the ease of mortgage financing
at the CZ-level. The estimates in columns 2 and 3 of Table 2 indicate that a 1 percentile higher in-
cremental ease of mortgage financing is associated with a much smaller 0.025 pp increase in Black
homeowners relative to a 0.086 pp increase in white homeowners between 1990-2000. (When we
look at the change in homeownership rates, defined as the difference between the homeowners
to homeowners plus renters ratio in 2000 minus the analogous 1990 ratio in Table A.1, there is a
similar change in Black and white homeownership rate of between 0.039 pp and 0.042 pp increase
for a 1 percentile increase in ease of mortgage financing.) This is consistent with prior literature
that has argued that the homeownership policies of the 1990s were not successful in decreasing
the racial homeownership gap (Gabriel and Rosenthal, 2005). As opposed to the direct differential
impact on Black and white homeownership, we instead hypothesize that the increase in ease of
mortgage financing affected households’ ability to sort across neighborhoods. We now turn to the
tract-level analysis to test this hypothesis.

Before looking at the tract-level analysis, we conduct several robustness tests of these base-
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line results. Our identifying variation at the CZ-level comes from the fraction of houses in a CZ
that could be financed with GSE-eligible loans due to increases in the CLL from $187,450 in 1990
to $252,700 in 2000 for single-family homes. Assuming a loan-to-value of 80%, this corresponds
to houses price values between $234,312 to $315,872, and we use the closest $200,0000-$400,000
bin from the Census 1990 data. In column 1 in Table A.3, we conduct a placebo test using the
fraction of houses above $400,000 as a placebo instrument. While the coefficient on the placebo
instrument is negative (at the 10% significance level), our baseline CZ-level ease of mortgage fi-
nancing is a stronger predictor of the change in homeownership between 1990-2000 (column 1).
This result also assuages concerns that we are capturing some specific homeownership trends in
CZs with very expensive properties, which would be captured by the coefficient on the fraction
of properties above $400,000. In the baseline, we use the cutoff for the single-family homes as
it is closely related to homeownership. We build an alternate instrument including CLL thresh-
olds for one-four family unit. CLL increased from $187,450 for single-family homes ($360,150 for
four-family homes) in 1990 to $252,700 for single-family homes ($485,800 for four-family homes)
in 2000. This change corresponds to houses price values between $234,312 to $607,250. We use the
closest $200,0000-$500,000 bin'? from the Census 1990 data and confirm that this alternate instru-
ment is also a strong predictor of the change in homeownership between 1990-200. To address
the concern that the Census data may not reflect actual house price values, in column 3, we con-
firm our baseline results with an alternate instrument based on house prices for vacant-for-sale
housing units (that better reflect market value). All these results help validate our main CZ-level
instrument for the increase in ease of mortgage financing between 1990-2000.

As a first step towards testing the selection hypothesis, even on the CZ level, we would ideally
use property-level data combined with migration data and homeownership transitions. Such data
would allow us to examine how the ease in mortgage financing affected both migration within
CZs and homeownership transitions. While we do not have such data to identify migration and
homeownership transitions, we are able to identify whether homeowners (as of 2000) moved to

their current place of residence between 1990-2000. In Table A.4, column 1, we show that a 1

9Gince data is from 1990 Census, we have limited granularity for prices above this range and exclude the topmost
bin (greater than $500,000).
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percentile increase in the ease of mortgage financing is associated with a 0.07 pp higher fraction
of homeowners who moved into their current homes between 1990-2000.

We are also able to rule out broader trends of households (renters and owners) moving into
certain CZs as the explanation for our results (not driven by the homeownership policies of the
1990s). When we include the fraction of renters who moved during the same period as an addi-
tional explanatory variable in column 2, the coefficient estimate is significantly negative. More-
over, as an additional placebo test, we repeat the estimations of columns 1 and 2, but using home-
owners and renters who moved before 1990. Columns 3—4 indicate that CZs that witnesses an in-
crease in the ease of mortgage financing had witnessed with a decline in homeowners who moved
to their current place of residence before 1990 and that there is no relation to the fraction of renters,
further assuring us that we are not capturing preexisting trends in homeownership patterns.

We also test and confirm that the increase in the ease of mortgage financing allows households
to become homeowners by accessing mortgages. In Table A.6, we repeat the baseline analysis us-
ing the change in mortgaged homeowners between 1990-2000 to the total number of homeowners
and renters in 1990 (as opposed to the baseline change in homeownership). The top panel indi-
cates that a 1 percentile higher ease in mortgage financing is associated with a 0.130 pp increase in

the fraction of mortgaged homeowners (F-stat of 47.84).

5.2 Impact on tract-level homeownership changes

The CZ-level analysis masks significant tract-level variation in homeownership. We turn to an-
alyzing the within-CZ variation using model (15). The estimation assesses the impact of a tract
being and of the ease of mortgage access in the surrounding tracts on tract-level homeownership.
The results are in Panel B of Table 2. In column 1, the coefficient of Targeted tract_, indicates a
7.792 pp decline in homeownership between 1990-2000 in targeted tracts. This estimate is broadly
consistent with prior literature (Bostic and Gabriel, 2006), that finds only a limited (and even
negative) impact of the UAG on homeownership, but it is counter to the intended goal of the
UAG, which was specifically aimed at reducing the geographic disparity in homeownership.
Our other estimates help explain why: First, the coefficient on AEase of mortgage

financing ., 1999_2000 iNdicates that a 1 percentile increase in the ease of mortgage financing in the
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remaining tracts in a CZ is associated with a 3.41 pp decline in homeownership in a given tract. The
negative estimate points to significant sorting across CZs, into tracts with easier access to mortgage
financing. Second, the coefficient of the interaction term, AEase of mortgage financing_ _, 1999_2000

x Targeted tract,,, reveals that the sorting is particularly pronounced in targeted tracts. A 1 per-

cts
centile increase in the ease of mortgage access in the remaining census tracts in a CZ yields an
additional 0.115 pp decline in homeownership in the targeted tracts.

The patterns for Black homeownership (in column 2) are in striking contrast to the overall
pattern. First, there is a 0.804 pp increase, rather than a decrease, in Black homeowners in targeted
tracts. Thus, consistent with the UAG goals, targeting of historically disadvantaged neighbor-
hoods did increase homeownership for Black homeowners. Second, a 1 percentile increase in the
ease of mortgage availability in remaining tracts has no significant effect on Black homeowner-
ship. The latter also holds for the subset of targeted tracts, as the interaction term indicates.

Column 3 shows that the decline in homeowners in column 1 is entirely driven by the white
households. Average white homeownership declined by 8.776 pp in targeted tracts. When the
ease of mortgage availability in the remaining CZ increases by 1 percentile, white homeowner-
ship falls by 3.49 pp. Importantly, targeted tracts witness an additional 0.104 pp decline in white
homeowners between 1990-2000 when the ease of mortgage financing increases by 1 percentile
rank. Thus, white homeowners move out when greater ease of mortgage financing in the sur-
rounding neighborhoods allows them to, particularly in targeted neighborhoods, whereas Black

homeowners show the opposite pattern and see an increase in homeownership in these tracts.

5.3 Robustness and Placebo Tests

Some comments are in order regarding the differences in the variation captured by the CZ- and
tract-level instruments for ease of mortgage financing.

We discussed earlier that the CLL-based measure on the CZ level targets properties that are
at the cusp of jumbo and non-jumbo loans, that is, higher priced properties, and the local aver-
age treatment effect (LATE) captures relatively wealthy households. As a result, the instrument
differentially affects Black- and white-owned properties. This differential impact does not pose

a problem for our analysis, but is at the core of our research question: what happens to targeted
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tracts when possibly wealthier borrowers have easier access to mortgage access? 2

On the tract-level, instead, we rely on distinctly different variation for identification: UAG tar-
geting and changes in homeownership induced by CLL availability in remaining tracts in the CZ.
Two reasons motivate the shift to remaining tracts in the latter variable: First, it is motivated by the
economic phenomenon we want to capture, namely, the sorting across neighborhoods due to the
effect of housing policies on nearby neighborhoods. That is, the tract-level measure allows us to
capture the homeownership changes in a given CZ due to credit supply expansion in surrounding
neighborhoods in the CZ. Second, we note that the construction of a CLL-based variable within
a given tract (AEase of mortgage financing; 1999 5909) Would be subject to the criticism that, since
price levels are relatively homogeneous within tracts, the instrument may simply be a proxy for
parents” income levels. Changes in the fraction of GSE-eligible loans in other tracts, instead, are
arguably exogenous to local tract-level demand and supply housing conditions.

Panel A in Table A.7 illustrates the distinction between AEase of mortgage financing,; 1999 2000
and AEase of mortgage financing ;1999 500 While an increase in the ease of mortgage fi-
nancing in a tract due to the CLL changes (AEase of mortgage financing ; 1999 _5099) 1S associ-
ated with an increase in homeownership for white households, Black households see a de-
cline. In contrast, increase in ease of mortgage financing in remaining tracts in the CZ
(Ease of mortgage financing ;1999 _o009) is associated with a decline in homeownership, es-
pecially for white households. This distinction also helps us interpret the coefficients of
AEase of mortgage financing ¢£,1990—2000 in columns 1-3 in Panel B in Table 5. While the
interaction term focuses on the differential impact on targeted tracts, the coefficient on
AEase of mortgage financing ;1999 2099 Shows that homeownership (column 1), especially white
homeownership (column 3), in a tract declines if the ease of mortgage financing increases in the re-
maining tracts in the CZ. On the other hand, Black homeownership does not see a similar decline
in homeownership due to an increase in the ease of mortgage financing in the remaining CZ.

We are also able to show that this sorting is not present in prior periods. In Panel B of Ta-

ble A.7, we repeat the analysis from Panel B of Table 2, except that we replace the dependent

20In section 8 we will analyze the differential effect of the ease of mortgage financing on housing wealth of Black and
white households as a mechanism.
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variable with homeownership changes between 1980-1990. We find no similar sorting in the pre-
vious decade between 1980-1990. Although there is a 19.86 pp decline in homeownership in
targeted tracts between 1980-1990 (column 1), contrary to 1990-2000 trends, the effect is entirely
driven by the Black homeowners (column 2) whereas these same tracts saw Black homeowner-
ship increase in 1990-2000 (column 2, Panel B, Table 2). Thus, these effects affirm that we are
not merely capturing Black and white homeownership trends from previous decades. Moreover,
the coefficients on AEase of mortgage financing ;1999 5909 @nd on the interaction term indicate
no impact on homeownership between 1980-1990, further assuaging concerns about trends from
the previous decades and bolstering our empirical identification.

The coefficient on AEase of mortgage financing ;1999 5099 it Panel B of Table A.7, together
with the estimates from Panel B of Table 2 also point to a second possible effect of the UAG. During
the main period of interest, 1990-2000, white households move out of targeted tracts when mort-
gage access improved in the remaining CZ. These movements might have triggered subsequent
cascading effects as existing households in those neighborhoods might have also moved out as
the ease of mortgage financing increased in their surranding neighborhoods (as suggested by the
negative coefficient on AEase of mortgage financing ;1999 _o0gp in Panel B, Table 2). In contrast,
during the prior decade between 1980-1990 as the dependent variable in Panel B of Table A.7, the
coefficient on AEase of mortgage financing ;1999 5099 indicate no similar flight of white house-
holds out of these same tracts. In other words, the movement of white households of targeted
tracts, which then had a cascading effect leading to further flight out of non-targeted tracts, is not
paralleled by any similar movement of white households in the previous decade.

A related question arising from the proposed sorting hypothesis is: Where did the households
from targeted tracts move? To examine this question we construct additional measures of the
increase in the mortgage financing, separately for the most expensive tracts and for the cheapest
tracts in each CZ. We calculate these proxies as the fraction of properties that become eligible to be
financed by GSE-conforming loans in the top 2 or the bottom 2 deciles of a CZ (in terms of median
house prices). The idea is to capture different segments of the targeted population that move out,

and it will later be useful in pinning down the mechanism in Section 7.
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Panel A of Tables A.8 and of A.9 show that in both cases the pattern of decline in homeowner-
ship in targeted tracts (especially white homeownership) remains unchanged. The effect of eased
access to mortgage financing in other tracts, however, remains unchanged (and negative overall
and for white households, insignificant for Black households) only when using the top 20% most
expensive tracts (corresponding coef=-3.180, s.e.=0.531 in column 1 in Table A.9). When we look at
the bottom 20% (least expensive) tracts, the effect of eased access to mortgage financing changes
becomes positive, overall and for white households (and remains insignificant for black house-
holds). This implies that white household leave when “better” (more expensive) tracts become
available to them, but prefer to become homeowners in their own tract rather than leaving for
“worse” (cheaper) tract. Finally, we observe that the interaction effects remain unchanged. That
is, whether we look at increased ease of financing in the most expensive or least expensive tracts,
white households tend to leave targeted tracts when outside options become available. Overall,
the results lend further credence to the hypothesis of a cascading effect: Targeted tracts see a de-
cline in homeownership irrespective of whether it is the cheapest or the most expensive tracts in
the remaining CZ that see an increase in ease of mortgage financing. However, subsequent sorting
in remaining tracts depends on whether it is the most expensive tracts also see an increase in ease

of mortgage financing.

6 Impact on Segregation

We have seen that the increase in the ease of mortgage financing between 1990-2000 increased
homeownership, but more so for white than for Black households. It also resulted in increased
sorting within-CZs, with white households leaving targeted tracts when mortgages outside these
tracts become more easily available, as documented in Table 2. Taken together these results imply
that an (unintended) effect of the housing policies of the 1990s was an increase in segregation. In
this section, we explore the effect on segregation in more detail, using the four measures of segre-
gation defined in Section 3.2: racial segregation, income segregation, homeownership segregation,
and urban sprawl.

In Table 3, we estimate the empirical model from equations (16), (18), and (17) in columns
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1-3, respectively, with the dependent variable as the respective segregation measure as of 2000
(z-scored). All specifications include the full battery of fixed effects and control variables spelled
out in Section 4.2, including the lagged respective segregation measures (as of 1990). Since the
segregation measures capture whether homeownership rates at the neighborhood level are similar
to homeownership rates at the CZ level, the analysis is naturally restricted to the CZ level.

Motivated by the distinct within-CZ patterns in Black and white homeownership, we begin
by examining the impact on racial segregation in Panel A. The estimates in column 1 reveal thata 1
percentile increase in the ease of mortgage financing is associated with 0.026 SD higher racial seg-
regation. Correspondingly, the change in homeownership induced by the same homeownership
policies also predicts an increase in racial segregation. While non-instrumented homeownership
changes have no significant predictive power (column 2), a 1% higher change in (instrumented)
homeownership between 1990-2000 is associated with a significant and large 0.201 SD change in
racial segregation (column 3).

The results on racial segregation are consistent with our finding from Table 2 that Black home-
ownership increased more in underserved (targeted) census tracts and was also accompanied by
significant within-CZ sorting of Black and white homeowners.

We next turn to income segregation. Column 1 of Panel B shows that a 1 percentile increase in
the ease of mortgage financing is associated with a 0.015 SD increase in income segregation. Using
the OLS and the 2SLS in columns 1 and 3, a 1% higher change in homeownership is associated
with a 0.013 SD and a 0.087 SD increase in income segregation, respectively.

One form of segregation that has not been much analyzed in prior literature, but is of in-
creasing importance in policy discussions is homeownership segregation. We construct a new
entropy-based measure of homeownership segregation, which captures how segregated home-
owners are from renters as described in Section 3. Panel C, column 1 shows that a 1 percentile
increase in the ease of mortgage financing is associated with a 0.004 SD higher homeownership
segregation. A 1% higher change in homeownership between 1990-2000 is also associated with a
0.012 SD higher homeownership segregation in column 2. The point estimate becomes 0.030 SD

when we instrument for the change in homeownership in column 3.
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Similarly, Panel D show that the housing-policy induced changes in homeownership also led
to an increase in the urban sprawl across all three specifications. A 1 percentile increase in the
ease of mortgage financing is associated with a 0.024 SD increase in the urban sprawl. Using
the reduced form and the 2SLS in columns 2 and 3, a 1% higher change in homeownership is
associated with a 0.038 SD and a much higher 0.177 SD increase in sprawl, respectively.

In summary, the 1990s housing policies and ensuing sorting of households and homeown-
ership changes increased racial and income segregation. Moreover, segregation also increased
along dimensions that are closely related to housing, such as homeownership segregation and

urban sprawl.

7 Impact on upward mobility

What was the impact of these changes on the upward mobility of children growing up in the
affected households? In this section, we estimate the effects on children from low-income families,
overall and separately for Black and white families, and we discuss place-based versus family-

based factors as potential drivers of the results.

7.1 Average upward mobility

Before turning to the more formal regression analysis, we show the binned scatter plot of the
relationship between ease of mortgage financing and low-income children’s upward mobility in
Figure 4. Each dot represents the average y-axis variable (upward mobility across CZs) within
5-percentile bins of the x-axis variable (increase in ease of mortgage financing) and controls for
state fixed effects. Figure 4 shows a strong negative relationship between this increase in the ease
of mortgage financing and the average upward mobility for children from low-income families.
In contrast, the upward mobility in 1990 (i.e., prior to the 1992 GSE Act) has no significant
correlation with the increase in the ease of mortgage financing between 1990-2000. In Figure A.1,
we use the educational mobility measure based on Derenoncourt (2019) and Card et al. (2018a),
described in Section 3,2} and show the binned scatter plot of the relation between educational

upward mobility in 1990 and the change in the ease of mortgage financing between 1990-2000.

21gince the educational mobility measure is constructed from the 5% sample of the 1990 American Community Sur-
vey, it is available for only 195 CZs.
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As before, state fixed effects are included. The plot shows that there is no significant correlation.
If anything the coefficient is positive, though noisy (coef.=0.006, s.e.=0.004), in sharp contrast to
Figure 4.

In Table 4, we examine the impact of the change in mortgage availability and homeownership
on upward mobility of children from low-income families more formally. We start with the CZ-
level analysis in Panel A, with the full set of controls and state fixed-effects (as described in Section
3.3, which also includes prior house prices, prior house-price trends, and educational controls).

Column 1 shows the reduced-form impact of our main instrument on upward mobility, using
the specification from estimating equation (16). A 1 percentile increase in the ease of mortgage
financing decreases average upward mobility by 0.014 SD. In terms of economic magnitude of the
effect, an interquartile-range increase in the ease of mortgage financing corresponds to a 0.59 SD
decline [=(79-37) * -0.014] in children’s upward mobility from low-income families. Since 1 SD
corresponds to a 4.85 increase in percentile rank of the income of the low-income children when
adult (cf. Table 1, Panel A), this corresponds to 2.86 (=4.85*0.59) percentile decline in income of
children when adult, roughly translating to a $2,340 =($818*2.86) decline in annual income.??

The estimated effect size is of similar but larger in magnitude when using instrumented home-
ownership changes. While non-instrumented homeownership (in column 2) does not have signif-
icant predictive power, the 2SLS instrumented second-stage results from estimating equation (17),
shown in column 3, indicate that a 1 pp higher change in homeownership in 1990-2000, as instru-
mented by the GSE-driven increase in the ease of mortgage financing, leads to a 0.123 SD decline
in low-income children’s upward mobility. Here, an interquartile change in homeownership cor-
responds to a 1.11 [=(14.19-5.15)*0.123] SD decline in upward mobility, and thus a 5.39 (=4.85*1.11)
percentile decline in income when adult. The effect size roughly translates to a $4,403 decline in
annual income or, relative to an average income of $26,091 among children with below-median
income parents (Chetty et al., 2015), a 16.89% decline in income.

The difference in magnitude and significance between the OLS estimate in column 2 and the

25LS IV estimate in column 3 of Panel A point to the presence of omitted or unobservable CZ

22From Chetty et al. (2015) a 1 percentile rank change corresponds to $818 change in annual income in dollar terms.
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characteristics that positively correlate with both the change in homeownership and upward mo-
bility, such as school quality or investment in public infrastructure. Selection into homeownership
might also play a role. For example, homeowners are households that more likely to invest in
their children’s human capital (Barker and Miller, 2009; Holupka and Newman, 2012). In these

cases, our estimated coefficient B from the OLS specification in (18) will be equal to the true B

cov(Change in homeownership -, 1990_ 000, Unobservables)
Var(Change in homeownership - 1990_000)

and a bias term given by the . If the true effect B of
the change in homeownership between 1990-2000 on upward mobility is negative (as our 2S5LS
estimates suggest), and the covariance between homeownership and unobservables is positive (as
prior literature and our reasoning above suggests), the estimated effect from the OLS specification
is biased towards zero, as in column 2. This highlights the importance of instrumenting for the
change in homeownership variable in our analysis.

We also note that the estimated negative relationship helps address a concern we highlighted
in Section 4, namely, that the CZ-level instrument targets relatively more expensive properties
and, by extension, wealthier households. However, if we were merely capturing the differential
impact on homeownership of wealthier households, this should bias us against finding negative
effects on upward mobility. Instead, the results so far are consistent with the proposed hypothesis
that wealthier households sort into better neighborhoods within CZs. We now examine within-CZ
differences in upward mobility using tract-level data to explore this hypothesis.

Panel B of Table 4 shows the results of the tract-level analysis. The reduced form estimates
from model (19), shown in column 1, directly point to within-CZ sorting across tracts. Targeted
tracts see on average a 0.320 SD decline in upward mobility of children from low-income fami-
lies. This is striking considering the UAG goals were meant to address the geographic disparity in
homeowning across neighbourhoods. We also see that when the ease of mortgage access increases
in the remaining tracts in the CZ, upward mobility declines by 0.155 SD. Finally, the coefficient es-
timate of the interacted term indicates that a 1 percentile increase in the ease of mortgage financing
is associated with an additional 0.007 percentile decline in upward mobility of low-income chil-
dren in targeted tracts. That is, the interquartile range of the instrument measure corresponds to

an additional decline in upward mobility of children from low-income families in targeted tracts
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by 0.357 [=-0.007*(74-23)] SD. These patterns are consistent with the trends in Panel B in Table 2
where we see that there is significant sorting of (especially white) homeowners away from tar-
geted tracts that witness increases in the ease of mortgage access in the surrounding tracts in the
CZ; these same targeted tracts also witness a decline in upward mobility of children.

Turning to the OLS and 2SLS IV estimates in columns 2 and 3 (corresponding to equations (21)
and (20)), we continue to estimate a significantly negative effect of UAG targeting on upward
mobility. The non-instrumented estimates in column 2 indicate that targeted tracts have a 0.821
SD lower upward mobility. The estimates in column 2 also imply that targeted tracts that see
a 1 pp decrease in homeownership witness a 0.158 SD decline in upward mobility. Similarly, we
estimate a positive relationship when we instrument for homeownership change in column 3,
using the tract-level measure of ease of mortgage access in the remaining CZ. (Table 2 Panel B
in column 1 confirms that this instrument has sufficient explanatory power (F-stat=474.76)). In
contrast to un-instrumented specification, the level effect of change in homeownership on the tract
level is significantly negative. That is, while increases in homeownership are generally correlated
with positive changes in upward mobility, they are correlated with negative changes in upward
mobility to the extent that they are due to (worse) access to mortgages in surrounding tracts.

To further narrow down the channel, and in particular in light of the difference between the
instrumented and non-instrumented estimates, we construct two variants of the tract-level instru-
ment: first, the fraction of properties that become eligible to be financed by GSE-conforming loans
in only the more expensive tracts (top two deciles in terms of median house prices) among the
remaining tracts in a CZ, and second, the corresponding fraction in the least expensive tracts (bot-
tom two deciles in terms of median house prices). The house-price deciles are calculated within
each CZ, and the two instruments capture the increase in ease of the mortgage financing in the
CZ’s most expensive tracts and least expensive tracts with the aim to better understand what
drives the sorting out of targeted neighborhoods.

Panel B in both Table A.8 and Table A.9 shows the results for the same specifications as in
Panel B of Table 4, except employing the tract-level instruments for the increase in ease of mort-

gage financing in the cheapest and the most expensive tracts respectively. The coefficients on the

47



interaction term in column 1 of Table A.8 and Table A.9 indicate that targeted tracts see a sim-
ilar additional decline in upward mobility of 0.006-0.007 SD, in line with the baseline estimate
of 0.007 in column 1 in Panel B in Table 4. Thus, irrespective of whether it was the cheaper or
more expensive tracts in the remaining tracts that see eased mortgage financing, children in tar-
geted tracts suffer an additional decline in upward mobility. Similarly, the coefficient on targeted
indicates that, again, upward mobility is lower for children in these tracts, consistent with the
baseline in Table 4. Interestingly, the coefficient on the uninteracted term on the new tract-level
instruments diverge. Table A.8 (column 1, Panel B) suggests that there is a minimal baseline ef-
fect on children’s upward mobility due to the increase in ease of mortgage financing in cheaper
neighborhoods. In contrast, Table A.9 (column 1, Panel B) shows a starker decline in upward mo-
bility in (all including non-targeted tracts) if there is increased ease of mortgage financing in more
expensive neighborhoods. All of these results line up with the baseline hypothesis: the decline in
upward mobility is driven by the increased sorting across tracts within neighborhoods away from
targeted tracts if the ease of mortgage financing in the remaining CZ increases. In addition, there
is a subsequent cascading effect on remaining tracts due to ease of mortgage finances in more ex-
pensive tracts but not due to the cheaper tracts. That is, households (especially white households)
move out of targeted tracts irrespective of whether cheap or expensive areas have increases in ease
of mortgage financing. However, it is the easing of mortgage finance in richer neighborhoods that

drives subsequent sorting.

7.2 Upward mobility of children from Black and white families

Given the historical context preceding the 1992 GSE Act and its dual focus on increasing home-
ownership and decreasing the racial disparity in homeowning, we now examine the impact on
race-specific upward mobility for Black and white children from low-income families.

Figure 5 illustrates the reduced-form relationship between eased access to mortgage financing
and race-specific upward mobility changes graphically using binscatter plots. Panel A shows that
greater ease of mortgage financing is associated with lower upward mobility for children from
low-income Black families. In contrast, Panel B shows a positive relationship for children from

low-income white families.
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Table 5, Panel A, examines this relationship more formally. Column 1 presents the reduced-
form effects of the instrument and the change in the ease of mortgage financing between 1990-
2000. It also shows that a one percentile rank increase in the ease of mortgage financing resulted
in a 0.013 SD decline in Black children’s upward mobility. This estimate corresponds to an eco-
nomically meaningful decline of 0.546 SD [=(79-37)*0.013] in upward mobility when the ease of

5th percentile to the 751 In contrast, the estimates in

mortgage financing increases from the 2
column 4 suggests no statistically significant or economically meaningful effect on the upward
mobility of white children.

Turning to the impact of the change in homeownership on upward mobility, the OLS estimates
in columns 2 and 5 show no statistically significant effect for both Black and white children. How-
ever, the IV 2SLS estimates in column 3 indicate otherwise. For Black children, the 2SLS estimates
in column 3 show that a 1 pp increase in homeownership between 1990-2000 decreases upward
mobility of low-income Black families by 0.117 SD. Moving from the 25 to the 75% percentile
of change in homeownership corresponds to a 1.06 SD [=0.117%(14.19-5.15)] decline in Black chil-
dren’s upward mobility from low-income families. This translates to a 4.79 percentile (=1.06*4.53)
decline in income rank of Black children when adult and corresponds to $3,919 or approximately
15.03% (=$3,919/$26,091) decline in income for CZs at the 75 percentile of the change in home-
ownership relative to CZs at the 25" percentile. For white children from low-income families, we
see no statistically significant (or economically meaningful) effect on upward mobility (column 6).

The significant adverse effect on the upward mobility of low-income Black children, combined
with the lack of an effect on white children, suggests that the homeownership policies of the 1992
GSE Act increased the racial gap between white and Black children. Columns 7-9 examine the
racial gap between upward mobility of children from white and Black families directly, and show
that a 1 percentile higher ease of mortgage financing increased the racial gap by 0.010 SD. Col-
umn 9 also suggests that the racegap widened by 0.092 SD for a 1 pp increase in homeownership
between 1990-2000.

Next, we turn to the tract-level analysis and compare the impact on upward mobility of white

children relative to the Black children from low-income families residing in the same tract. Panel B
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of Table 5 shows in column 1 that upward mobility of Black children is 0.296 SD lower in targeted
tracts and is 0.077 SD lower if the rest of the CZ sees an increase in ease of mortgage financing. In
addition, the interaction term indicates that when the ease of mortgage financing increases by 1
pp in the remaining CZ, Black children in targeted tracts suffer an additional 0.002 SD decline in
upward mobility (significant at only the 10% level).

Strikingly, when we look at the upward mobility of white children from low-income families,
in column 4, we see that a 1 percentile increase in the ease of mortgage financing at the CZ-level
is also associated with a decline in upward mobility (0.005 SD). Moreover, thee is an average
the decline of 0.289 SD in targeted tracts, similar to the the Black children in column 1. Further
a 1 percentile increase in the ease of mortgage financing in the remaining CZ leads to a 0.125
SD decline in upward mobility. Taking the lower of the two interaction estimates, moving from
the 25 to the 75 percentile of the instrument measure, upward mobility of children from low-
income families is 0.102 SD lower in the targeted tracts. The similar effect on upward mobility
of Black and white children in targeted tracts is consistent with our main hypothesis that the CZ-
level differences reflect white and Black households sorting differentially out of targeted tracts.
Those who remain, however, suffer the same adverse effect. These adverse effects, in turn, could
be due to changes in the characteristics of the neighborhoods or alternatively due to changes in
the characteristics of the average family that resides in these neighborhoods. In the Section 7.3 we
will disentangle between the two mechanisms.

We also examine the impact of homeownership growth using the OLS specification from equa-
tion (21). Targeted tracts see a 0.449 SD decline in upward mobility of Black children (column 2)
and by 0.639 SD for white children (column 5). However, targeted tracts that see a decline in
homeownership, also have lower upward mobility for children. A 1 pp lower tract-level change
in homeownership between 1990-2000 is associated with a 0.069 SD lower upward mobility for
Black children in targeted tracts (column 2). On instrumenting for homeownership with the tract-
level increase in the ease of mortgage financing in the remaining tracts in a CZ (column 3), we see
a 1.373 SD decline in upward mobility of Black children. The effects are also 0.105 SD lower for

white children in targeted tracts that see an 1 pp decrease in homeownership in the tract (column
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5). On instrumenting for homeownership with the tract-level increase in the ease of mortgage
financing in the remaining tracts in a CZ, we see a 3.212 SD decline in upward mobility of white
children (column 6). There is 0.057 SD decrease (column 8) in the racegap between white and
Black children when homeownership decreases by 1 percentile in targeted tracts but this effect
disappears when we instrument for homeownership in column 9. These findings are consistent
with the reduced form estimates at the tract-level in columns 1-6. Thus, overall, Panel B suggests
that both Black and white children remaining in targeted tracts see a similar decline in upward

mobility when the remaining tracts in the CZ see an increase in ease of mortgage financing.

Heterogeneity by gender: We also detected a noticeable heterogeneity by gender and race, dis-
played in Figure 7. The estimates presented graphically in the figure correspond to estimating
equation (17), similar to columns 3 and 6 in Panel A of Table 5, with the dependent variables
beomg upward mobility for Black/white men/women from low-income families.

Panel A of Figure 7 reveals that the negative effects of the change in homeownership between
1990-2000 are starkest for Black men. There is also a negative effect on low-income Black women
and low-income Black men, but no discernible effect on white women.

Panel B adds an additional dimension by measuring the impact on upward mobility based on
individual income rank. As in Panel A, the adverse effect on upward mobility is highest for Black
men. However, there is an increase in the individual rank of Black women. These differential
effects on individual and household rank of Black women from low-income families could be
due to an income effect wherein Black women married to Black men increase their labor supply
to compensate for the lower income of Black men’s income that we document.”> Alternatively,
unmarried Black women from low-income families may increase their labor supply, explaining
the higher individual income compared to the household income.2* Hence, the overall impact on
household income of Black women from low-income families is negative (Panel A) whereas the

impact on individual income is positive (Panel B).

ZDerenoncourt (2019) also a similar differential effect in terms of household income and individual income for Black
women due to Great Migration in 1940-1970 that lowered Black upward mobility in the northern United States.

24Indeed, in unreported results we find using the IV 2SLS specification that Black women in CZs with a 1 percentile
higher change in homeownership between 1990-2000 are 0.15 pp less likely to file taxes as married when adult at age
32. That is, Black women in these CZs were more likely to be unmarried when adult (age 32).
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Finally, Panel C in Figure 7 shows the tract-level estimates for heterogeneity by gender and
confirms the adverse effects on upward mobility on children remaining in targeted tracts. The
estimates presented are for the interaction term between tract-level increase in ease of mortgage
access in the remaining CZ and the targeted tract from equation (19) and similar to columns 1 and
4 in Panel B of Table 5, but for Black/white men/women from low-income families. The adverse
effect of homeownership is consistent across Black and white men and women from low-income
families (though noisy and insignificant at the 10% level, likely due to imprecise estimates for

Black women).?

Additional robustness tests: We also find that the baseline results of a decline in upward mo-
bility of children from low-income families, particularly for Black children and a corresponding
increase in the racegap between white and Black children in CZs that see increases in homeown-
ership (instrumented by the CZ-level increase in ease of mortgage financing) are robust across
various specifications and alternative variable definitions. First, we use an alternate dependent
variable, fraction of homeowners who moved between 1990-2000 as the dependent variable in
Table A.5 and confirm our baseline finding. Our results are also robust to using the changes in
mortgaged homeowners between 1990-2000 as the dependent variable (Table A.6). In Section 3
we argued that our change in homeownership variable is better suited for our purposes as op-
posed to an alternate change in homeownership rate variable. Nonetheless, in Table A.2 we redo

the estimation using a new dependent variable defined as the difference in the homeownership

Homeowners
rate ( Homeowners+ Renters

) in 2000 and corresponding homeownership rate in 1990 and confirm that

the upward mobility measures are not sensitive to this change.

7.3 Isolating place-based and family-based mechanisms: childhood exposure effects

We distinguish between family-based and place-based channels that could explain the adverse
impact of homeownership policies on upward mobility. Based on previous literature, changes in
homeownership can affect children’s upward mobility either by (i) changes in the characteristics

of the average family that reside in the treated CZs (“selection effect”), or (ii) alternatively through

BChetty et al. (2020) add noise to the tract-level upward mobility estimates to protect privacy and this may be
particularly problematic when underlying data is sparse, such as for Black women.
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place-based effects that change the characteristics of the places that witness higher homeowner-
ship changes between 1990-2000. We call the first effect family-based and the second place-based.
Family-based effects of the homeownership policies occur, say if there are changes in the charac-
teristics of the average resident such through increased propensity to invest in children’s human
capital (Green and White, 1997; Barker and Miller, 2009; Holupka and Newman, 2012). Place-
based effects of homeownership include positive externalities of homeownership, say through
greater homeowner investment in social capital (DiPasquale and Glaeser, 1999) of the surround-
ing neighborhoods. Alternatively homeowners could better maintain their properties, in turn
leading to increases in housing wealth through higher house prices. Or, falling house prices can
preventing households from moving to better opportunities as we saw during the Global Finan-
cial Crisis in 2008-2009 (Goodman and Mayer, 2018). Place-based effects could also be negative
if the CZs that witness higher homeownership growth also see changes in investment in public
goods or in house prices and subsequently on housing wealth (due to changes in neighborhood
characteristics).

We utilize the childhood exposure effects from Chetty and Hendren (2018a,b) to delineate
the place-based from the location-based mechanism. Chetty and Hendren (2018a,b) define the
upward mobility measures for the permanent residents as the sum of the causal effect of growing

up in a CZ and the selection (sorting) component:

Ypcz = Opcz + Tc* ppcz (22)

They estimate average upward mobility 7, cz in a CZ function using the neighborhood effects
flp,cz, family characteristics ép,CZI and the exposure time Tc. Examples of the family-based com-
ponent 6, cz include family characteristics that capture differences in propensity to invest in chil-
dren’s human capital. Examples of i, cz include the impact on the causal effect of growing in a
neighborhood (neighborhood effects) that operate through the location (CZ). The authors iden-
tify y1,,cz by focusing on the population of residents who move across CZs under the assumption
that the timing of the moves is orthogonal to the children’s potential outcomes. To decompose
the observed outcome of permanent residents into a sorting and causal component, the selection

component of the permanent residents is then ép,CZ =Upcz — Tc * flpcz.
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Building on the above equations, the procedure to estimate the family-based and place-based
effect is as follows. We will first estimate the place-based effect based on the childhood exposure
upward mobility measure. The previous sections showed the overall effect on average upward
mobility. We use these estimates and calculate the residual component as the family-based effect.
For this decomposition, we need to make an assumption about the total exposure time, T¢ by
which to scale the childhood exposure effect. Chetty and Hendren (2018a) and Chetty and Hen-
dren (2018b) use Tc = 20 year exposure under the assumption that effect of spending an extra year
in a CZ on children’s outcomes is linear. However, in a subsequent paper, Chetty et al. (2016) use a
similar movers strategy and show that there is a kink in the relationship between the age at which
the family moves and the children’s predicted income rank in the destination CZ at age 13. That
is, place-based effects are greater in teenage and post-teenage years compared to pre-teen years.
Based on this kink, Derenoncourt (2019) argues that the scaling parameter should be 15.525 years.
We will estimate effects with both these assumptions for T. In addition, in our analysis, we focus
on the upward mobility measure for children of parents with below median income distribution,
which corresponds to the 25" percentile.

The average upward mobility measure used in Table 4 includes effects due to growing up in
a particular CZ as well as the family-based. In Table 6, we estimate the impact on the childhood
exposure effects.?

Before turning to the more formal estimates, we provide a graphical illustration in Panel A
of Figure 6. The plot shows that an increase in the ease of mortgage financing at the CZ-level is
associated with lower childhood exposure effects. Correspondingly, the reduced-form estimates
in column 1 in Table 6 suggest that a 1 percentile higher ease of mortgage financing between
1990-2000 leads to a 0.008 SD decline in childhood-exposure based mobility effects, or a 0.37 SD
decline for CZs at the 75 percentile of the ease in mortgage financing relative to a CZ at the 251
percentile. Column 2 shows that a 1 pp higher change in homeownership between 1990-2000 is

associated with a 0.013 SD lower impact on the childhood exposure measure, that is, on the causal

26Chetty et al. (2019) only provides the average upward mobility measures, but not the childhood exposure measures
by race and hence we do not estimate the location and place-based effects separately by race. Similarly the tract-level
measures are not available in Chetty et al. (2020) and hence we do have a corresponding tract-level analysis.
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effect of growing up in a neighborhood.

Using our preferred, instrumented specification in column 3, we see that instrumenting for
the percentage of homeowners using the changes in the ease of mortgage financing, the causal
impact of growing up in a CZ with 1 pp higher change in homeownership between 1990-2000 is a
0.076 SD decline in upward mobility. Comparing a CZ at the 75" percentile relative to a CZ at the
25th percentile corresponds to a 0.687 SD [= (14.194-5.15)*0.076] or a 0.38 percentile (=0.55*0.687)
decline in income rank per year spent in the CZ or a $309 decline per year or a 1.18% decline
in annual income per year spent at the 75" of the change in homeownership between 19902000
relative to the CZ at the 25 percentile.

We now decompose the overall effect into the place-based and the family based component.
Panel B in Figure 6 shows the below point estimates graphically. To get an estimate of the causal
impact of growing up in a CZ, we need to scale the 2SLS estimated effect on 1 year of childhood
exposure to a CZ to reflect the total impact of growing up in a CZ on children’s outcomes. Us-
ing the scaling of 15.525 years as in Derenoncourt (2019) based on Chetty et al. (2016), the total
impact of the increase in the ease of mortgage financing on the place-based effect (causal impact
of growing up in a CZ on children’s income) is a -0.639 percentile [=15.275%0.55*-0.076] change in
income rank using the coefficient of -0.076 from column 3 in Table 6 and that 1 SD corresponds
to 0.55 percentiles from Table 1. The average upward mobility is a -0.587 (=-0.123*4.85) percentile
change in children’s income rank when adult, using the estimate in column 1 in the bottom panel
in Table 4 and that 1 SD of the average upward mobility measure corresponds to 4.85 percentile
from Table 1. Thus, the impact of a 1 percentile change in homeownership on the causal effect of
growing up in a neighborhood is nearly 109% (=-0.639/-0.587) of the average upward mobility,
and the entire negative impact on upward mobility is driven by neighborhood effects, which is
the causal component of growing up in a neighborhood. Hence, almost the entire adverse effect of
the change in homeownership operates through place-based effects. The family-based component
is a small positive impact of 0.052 [=-0.587-(-0.639)] percentile.

For robustness, we also recalculate estimates using the higher scaling of 20 years (instead of

15.275 years). The total impact of the increase in the ease of mortgage financing on children’s
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income is a -0.836 (=20%0.55*-0.076) change in income rank and corresponds to 142% (=-0.836/-
0.587) of the effect on upward mobility stemming from place-based effects.

Overall, the overwhelming impact of the change in homeownership is the negative childhood
exposure which dominates the overall effect on upward mobility. Hence in the next section, we

examine what specific place-based factors could have led to this decline in upward mobility.

8 Mechanisms: House prices, local public finance spending, and

school quality

Our findings so far attribute the observed lower upward mobility of children in targeted neigh-
borhoods to place-based factors. But what exactly are these factors, and how do they change
in response to housing policies? We start by examining the impact on local government spend-
ing in different categories to narrow down possible mechanisms that can explain the decline in
children’s upward mobility. Of particular interest are categories of expenditures over which lo-
cal governments have greater discretion. We then examine the impact of the housing policies
on house prices as they can affect local public finance through property taxes, which depend on
property value assessments and local house prices, or sales tax revenues, which depend on effects
on local consumption and employment (Mian and Sufi, 2014; Mian et al., 2020). We conclude by

examining remaining mechanisms such as wealth effects, crime, and social capital.

Local government spending. To guide us in identifying the underlying mechanisms, we start by
examining the share of local government expenditure in different categories: education, health,
police, fire, sanitation, and recreation. Our focus on local spending is motivated by the fact that
house price changes can affect local government revenues, and this is where local governments
have discretion in allocating resources. Since specific categories of spending reflect different lev-
els of federal/state/local spending, focusing on the share of local spending allows us to abstract
away from these differences. The idea is to detect the dimensions along which local governments
might be under-investing in specific neighborhoods. We are particularly interested in public ex-
penditures such as education spending and police spending that affect outcomes of black men in

particular who were most adversely affected (Section 7). Spending on education can affect school
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quality that in turn can affect children’s outcomes in a given location. Similarly, police spending
can affect crime and incarceration rates of Black youth (Derenoncourt, 2019).

We start with the 2SLS estimation from equations (14) and (17) with the dependent variables
replaced by the share of public expenditure in each category. As in our baseline, the first stage in-
struments the change in homeownership between 1990-2000 with the CZ-level increase in the ease
of mortgage financing for the same period. Data for shares of public spending in the categories
education, health, police, fire, sanitation, and recreation is for specific years between 1932-2012
and provided by Derenoncourt (2019). We use the average share in 1992, 1997, and 2002 as it is
closest to our baseline period of interest between 1990-2000. It is standardized (z-scored) so that
the coefficients can be interpreted as standard deviation changes in the dependent variable. We
also include the pre-period average of the shares in 1972, 1977, 1982, and 1987 as a control variable,
in addition to the full set of baseline control variables and state fixed effects.

The results with the share of local public expenditure as the dependent variables are shown
in Figure 8. The figure displays the 2SLS IV coefficients of change in homeownership between
1990-2000 instrumented by the CZ-level increase in the ease of mortgage financing between 1990-
2000. A negative coefficient indicates that the share of local public expenditure in a given category
(education, health, police, fire, sanitation, and recreation) as a share of the total local public expen-
diture declines (even after controlling for the pre-1990 share). A positive coefficient analogously
indicates an increase in the share of local public expenditure in a given category. The figure reveals
a significantly negative effect on the share of local public spending in education. The remaining
categories had either no significant change in spending (health, police) or obtain a higher share in

local government expenditure (fire, sanitation, recreation), albeit with large standard errors.

House prices. To link the impact on public finance to homeownership changes, we next relate
housing policies and the ensuing homeownership changes to house prices. In columns 1-3 of
Panels A and B in Table 7, we look at the impact of both the CZ- and the tract-level housing policies
and homeownership on house prices. We start from the CZ-level analysis in Panel A. We use log
of median house prices in 2000 as the dependent variable and re-estimate the specifications from

equations (16), (18), and (17), corresponding to the reduced form, OLS, and the 2SLS regression
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where the first-stage equation (14) instruments for the change in homeownership between 1990-
2000 with the CZ-level increase in ease of mortgage financing for the same period. All regressions
include state fixed effects and the baseline control variables, house prices in 1990, house price
growth between 1980-1990, fraction of high school graduates among Black households and white
households in 1990. The reduced-form estimates in column 1 shows that CZs with 1 percentile
higher ease of mortgage financing have 0.6% higher median house price values in 2000. Similarly
the OLS estimate in column 2 suggests that CZs with 1 pp higher change in homeownership have
1% higher median house prices in 2000. Using the instrumented 2SLS IV specification in column
3, we see that a 1 pp increase homeownership is associated with 5.2% higher median house prices
in 2000. The higher house prices with increased credit expansion is consistent with prior literature
such as Adelino et al. (2015) and Loutskina and Strahan (2015) have documented an increase in
house prices and economic outcomes after the increase of mortgage financing due to the higher
CLL thresholds in the early 2000s.

The tract-level analysis, however, reveals striking heterogeneity across tracts within CZs. In
Panel B, with log median house prices in 2000 as the dependent variable, we re-estimate the spec-
ification from equation (19). Targeted tracts have 29% lower house prices and a 1 percentile in-
crease in the ease of mortgage financing in surrounding tracts is associated with a 12.4% lower
house prices. Further, targeted census tracts see an additional 0.1% decline in house prices when
the ease of mortgage financing in the surrounding tracts in the CZ increases by 1 percentile, as the
interaction term indicates (column 1).?” That is, the tract-level analysis reveals significant within-
CZ differences in house price effects. Indeed the OLS and 2SLS estimates in columns 2 and 3,
corresponding to equations (21) and (20), indicate that targeted tracts with higher homeowner-
ship witnessed higher house price growth. As we documented previously, targeted tracts saw
declines in homeownership, especially when the ease of mortgage financing in other tracts in the

same CZ increased and consistent with the declining house prices in these neighborhoods.

School revenue from local sources. We now investigate whether house price declines can be

2’While we focus on the level of house prices in 2000, results are similar when we using the tract-level change in log
house prices between 1990 to 2000 as the dependent variable and re-estimate the specification in equation (19). Column
1 in Panel B in Table A.10 shows a 0.1% decline in house prices in targeted tracts that see a 1 percentile increase in the
ease of mortgage financing in remaining tracts in the CZ.
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linked to lower shares of public finance through declines in local revenues for schools. We hy-
pothesize that house price declines in targeted tracts can lead to a decline in local school revenues
either through the direct impact of lower house prices (e.g. property taxes) or through an indirect
impact on the local economy (Mian and Sufi, 2014) that affects sales and other local tax revenue.
Prior literature has shown that house prices declines can have a direct effect on housing net worth
that reduces consumer demand either through wealth effects (Mian et al., 2013) or through tighter
borrowing constraints (due to the fall in property values that are usually used as collateral) that
can in turn affect the local economy and employment.

We obtain data on school revenue from local sources from the National Center for Education
Statistics” Common Core of Data data for public schools and calculate revenue from local sources
per student from the school-district data for the 1996-1997 fiscal year (as it is closest to our baseline
period of 1990-2000).2 We map this data to the CZ-level and look at the impact on average
revenue from local sources per student in columns 4-6 of Panel A in Table 7, corresponding to the
specifications in equations (16), (18), and (17) for the reduced form, OLS, and the 2SLS regression.
The dependent variable is z-scored. Column 4 suggests that CZs with 1 percentile rank higher
increases in the ease of mortgage financing have 0.019 SD higher revenues from local sources
per student. Columns 5 and 6 show similar effects for the OLS and 2SLS IV estimates. Within-
CZ tract level analysis in Panel B, reveals significant heterogeneity. Estimates corresponding to
the specifications in equations (19), (21), and (20), are shown in columns 4-6 of Panel B. Column 4
suggests that targeted tracts see on average a 0.005 SD decline in school revenue from local sources
per student for a 1 percentile increase in the ease of mortgage financing between 1990-2000 in
remaining tracts in the CZ. While the OLS estimates in column 5 are noisy, the 2SLS IV estimates
in column 6 similarly confirm that school revenue from local sources are lower in targeted tracts

with decreases in homeownership between 1990-2000.

School Quality. We now examine whether the decline in the share of education spending in

Figure 8 and the lower school revenue from local sources are reflected in school quality. As before,

2BSpecifically, the school local revenues include property taxes, general sales taxes, public utility taxes, individual and
corporate income taxes, other taxes, revenue from other school systems, cities and counties, tuition fees from pupils
and parents, school lunch, textbook sales and rentals, student activity receipts, student fees, other sales services, interest
earnings, and miscellaneous.
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the regression specifications at the CZ-level correspond to equations (16), (18), and (17), with the
dependent variable replaced by our measure of school quality and first stage corresponding to
equation (14). At the tract-level, we examine the interaction between targeted tracts and increases
in the ease of mortgage financing in remaining tracts in the CZ, estimating (19), (21), and (20).

To measure school quality, we use a proxy for mean class size and map it to CZ-level student-
to-teacher ratios. This is an input-based measure of school quality and higher values correspond
to larger class sizes or poorer quality schools. The measure is suitable for our purposes since
our analysis requires granular data at the tract level. We use the mean class sizes based on data
from the National Center for Education Statistics (NCES) for the 1996-97 school year, closest to
the period of 1990-2000 that we are interested in. Data is provided at the school-level with an
identification of the zip code. We then map the zip codes to the census tracts to get the average
student-to-teacher ratio. We follow Chetty et al. (2015) in using the CZ-level student-to-teacher
ratio to measure school quality. We use the standardized (z-scored) measure of the student-to-
teacher ratio so that the estimates in columns 7-9 in Panels A and B in Table 7 can be interpreted
in standard deviations.

On the CZ level, column 7 in Panel A in Table 7 shows that a 1 percentile higher ease of
mortgage financing between 1990-2000 is associated with a 0.010 SD higher student-to-teacher
ratio, that is, poorer-quality schooling. The impact of homeownership changes on school quality in
columns 8-9 show that, while the OLS estimates are noisy, instrumenting for the homeownership
change between 1990-2000 with the change in the ease of mortgage financing in 1990-2000, reveals
that a 1 pp change in homeownership between 1990-2000 is associated with a 0.090 SD lower
higher student-to-teacher ratio or worse quality schools. In the tract-level analysis in Panel B, we
examine within-CZ variation using the specification from equation (19). Column 7 shows that
school quality is lower in targeted census tracts, especially if located in a CZ that sees higher ease
of mortgage financing. That is, a 1 percentile increase in the ease of mortgage financing in the
surrounding tracts in a CZ is associated with a 0.004 SD increase in the student-to-teacher ratio
(poorer quality schools).

While the input-based measure of school quality based on mean class size indicates that CZs
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with an increase in the ease of mortgage financing are associated with poorer quality schools,
prior literature suggests that input-based measures do not adequately capture variation in school
quality (Hanushek, 2003). Hence, as in Chetty et al. (2020), we also use output-based proxies for
school quality based on 3" grade Math test scores from the Stanford Education Data Archive.
These district-level measures are mapped to the tract level by mapping districts to tracts weighted
by the proportion of land area that a given school district covers in a tract. One issue is that
this data is reliable only in later years in 2013, well after the children are grown up. We reason
that these measures are persistent and proxy for school quality for the period of interest between
1990-2000. With this caveat in mind, we examine the impact on this output-based measure school
quality and find similar effects. Though the CZ-level regressions in in Panel A in Table A.11 are
noisy, our preferred tract-level estimation in column 1 in Panel B suggests that targeted tracts
see a 0.005 SD lower mean test scores if the remaining CZ sees a 1 percentile rank increase in
mortgage financing in 1990-2000. These results strengthen our hypothesis, that school quality
measured using even output-based measures is lower in targeted tracts that experienced increase
in mortgage availability in the remaining tracts in the CZ.

To sum, we find the evidence of lower house prices, lower school revenue from local sources,
and poorer quality schools in targeted tracts that witness an increase in the ease of mortgage
financing in the the remaining tracts in the CZ. These tract-level trends mirror the within-CZ

differences in homeownership changes and the sorting of Black and white homeowners.

We also explore several other mechanisms, that are not related to education. In particular, we
ask whether (part of) the underlying mechanism could be that increased CLL limits transferred

wealth to rich households, and we explore the role of crime rates and social capital.

Direct wealth effect through house price changes. As noted previously, the LATE in the CZ-
level instrument captures higher-valued properties at the jumbo to non-jumbo threshold, and
thus, relatively wealthier households. Hence the CLL changes plausibly disproportionately ben-
efit white households compared to Black households. Thus, one conjecture is that part of the

mechanism for lower upward mobility of Black children relative to white children could be that
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the CLL changes transferred wealth to the rich, and by extension, to white households. Prior liter-
ature argues that one of the benefits of homeowning is that it allows households to build wealth
(Sequeira et al., 2020) and this may have allowed white parents to increase human capital invest-
ment in their children, but not done the same for Black households.

We hence examine the wealth effects for Black and white households. While we do not have
access to individual property values for Black-owned and white-owned properties, the Census
data provides the aggregate house price values for these respective groups. The aggregate house
price values reflect both the extensive margin (number of homeowners) and the intensive mar-
gin (the house price values). We use this as the dependent variable in Table A.12. We use our
baseline specifications in equations (16), (18), and (17) in Panel A for the CZ-level analysis and
equations (19), (21), and (20) in Panel B for the tract-level analysis. The dependent variable in
both panels is aggregate housing value for owner-occupied properties where the householder is
Black (white) in columns 1-3 (4-6). Panel A, columns 1-3 show no statistically significant effect on
aggregate housing value for Black-owned properties in CZs where the ease of mortgage financing
increased between 1990-2000. In contrast, aggregate housing value for white-owned properties
is higher by $1506 million (statistically significant at only the 10% level) in CZs with a 1 per-
centile increase in ease of mortgage financing. However, the OLS and 2SLS estimates in columns
5 and 6 are noisy. Panel B, shows that targeted tracts saw, on average, aggregate housing value of
Black-owned properties decline by $1,000 (column 1) and by $3,000 on average for white-owned
properties if the ease of mortgage financing increased in the remaining tracts in the CZ.

These CZ- and tract-level effects on aggregate housing wealth help us bolster the arguments
for the proposed mechanism as both Black and white homeowners in targeted tracts (especially
in CZs with increases in the ease of mortgage financing) see lower property values. This also
supports the public finance channel from the previous subsection that linked house prices to lower
school revenues from local sources, especially in targeted tracts. The wealth channel can affect
consumer demand (Mian et al., 2013), local economy, and subsequently local tax revenues. While
we focused on the public finance channel, our results are also consistent with Black homeowners

experiencing diminished wealth effects compared to white households.

62



Crime. We next examine police funding that can lead to declines in upward mobility for Black
men, who were most adversely affected due to the change in homeownership between 1990-2000
as shown in Section 7. This analysis is motivated by Derenoncourt (2019) who finds that increased
police spending and high incarceration possibly explains the decline in upward mobility of Black
men post the Great Migration. However, Figure 8 showed that the share of police spending does
not increase in CZs which see an increase in homeownership between 1990-2000. We examine the
incarceration rates, defined as the local correctional institution population per 100,000 separately
for the white and Black population based on the state and federal imprisoned population by the
CZ of commitment for individuals aged 15-64. This data is also from Derenoncourt (2019). We
use the equation (17) with our usual first stage as in equation (14) and results are presented in
columns 1-6 in Table A.13. The outcome variable is the average local correctional institution pop-
ulation per 100,000 separately for the Black population in the years 1990-2002 in columns 1-3. The
outcome variable for the white population in analogously defined as the average local correctional
institution population per 100,000 separately for the Black population in the years 1990-2002. The
regressions include the baseline control variables and state fixed effects. In addition, in columns
1-3 (4-6) we include the pre-period average local correctional institution population per 100,000
for the Black (white) population in the years 1977-1989. Columns 1-6 in Table A.13 suggest that
there was no statistically significant effect of the homeownership policies between 1990-2000 on
incarceration rates of Black or white population, which is consistent with the muted effects on the
share of police spending documented in Figure 8.

Since there is no impact on police spending, we see if crime was impacted, as proxied by mur-
der rates. Results on murders per 100,000 of population between 1990-2000 in CZs with greater
mortgage financing are shown in columns 7-9 in Table A.13. The preferred specification in col-
umn 9 corresponds to the 2SLS specification in equation (17) with our usual first stage as in equa-
tion (14). As before we include the baseline controls and state fixed effects. The dependent variable
is the average murder rate per 100,000 for the years 1992, 1997, and 2002. We also control for the
pre-period murder rate using the average murder rate between 1977-1987 (specifically 1977, 1978,
1980, 1981, 1982, 1983, 1984, 1985, and 1987). We see that crime was higher in CZs that experienced
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an increase of mortgage financing between 1990-2000. These results challenge a mechanism that
relates the adverse effects of the homeownership policies to crime and incarceration rates among

Black youth.

Social Capital. In Table A.14, we examine the impact on social capital and crime. Glaeser and
Sacerdote (2000) and DiPasquale and Glaeser (1999) find that there are social benefits to home-
ownership and homeowners invest more in local amenities. Columns 1-3 show the reduced form,
OLS and 2SLS 1V coefficients with the social-capital index in 2000 from Rupasingha and Goetz
(2008) as the dependent variable. The specifications include the baseline controls, state fixed effect
and the pre-period social capital in 1990. Indeed, as stipulated in Glaeser and Sacerdote (2000)
and DiPasquale and Glaeser (1999), we see an increase in social capital at the CZ-level. However,
the positive estimates also imply that social capital cannot explain the adverse place-based effects

that our baseline results capture.

9 Additional Robustness Checks and Results

This section presents further robustness tests to alternative hypotheses, alternative instruments of

ease of mortgage financing, and additional results examining upward mobility of rich households.

9.1 Robustness to alternative hypotheses

Our baseline results are robust to several alternate hypotheses studied in the previous literature.
Table A.15 shows the results. We start with our preferred 2SLS IV specification in equation (17),
corresponding to Table 4, Panel A, column 3 with the dependent variable: average upward mobil-
ity of children from low-income families. We modify this baseline specification to examine alter-
native hypotheses, as discussed below. We address the primary concern that the adverse effects

on upward mobility that we capture is the continuation of pre-1990s trends.

Great Migration. Derenoncourt (2019) shows that racial composition shocks in the northern U.S.
during the Great Migration between 1940-1970 adversely affected Black children’s upward mo-
bility. In column 1 in Table A.15, we show that our baseline adverse impact due to the change in

homeownership between 1990-2000 is robust to controlling for the Great Migration. We use the
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shift-share instrument combining pre-1940 black southern migrants” location choices with supply-
side variation in county out-migration between 1940-1970 from Derenoncourt (2019) as a proxy

for the effects of the Great Migration.

Suburbanization. Next, we examine whether our results hold after controlling for suburban-
ization trends between 1950-1990. In column 2, we show that our baseline result is robust to
controlling for suburbanization trends, which we proxy with the 1950-1990 growth in aggregate
population in central cities from Baum-Snow (2007). In column 3, we ask a different question.
Were the suburbanization trends of the earlier decades exacerbated by the homeownership poli-
cies of the 1990s? We don’t find evidence of this as seen by the interaction between our measure

of suburbanization and the change in homeownership between 1990-2000.

Across-CZ migration flows. In column 4, we show that our results are robust to controlling for
across-CZ migration inflows and outflows. We include the migration inflow (outflow) rate into
(out of) a given CZ from (to) other CZs (divided by CZ population from 2000 Census) using the
IRS Statistics of Income 2004-2005. Thus, the adverse effect on children’s upward mobility cannot

be explained by across-CZ changes in homeownership patterns.

Controlling for supply-side elasticity. Cities with lower housing supply elasticities may be
more prone to boom-bust cycles as shown in the 2000s (Mian and Sufi, 2011). As in Mian and Sufi
(2011), we see if the homeownership trends of the 1990s can be attributed to similar effects due
to housing supply elasticities. First, using the housing elasticity instrument from Saiz (2010), we
show that it is not a good predictor of the change in homeownership between 1990-2000 [spec-
ification similar to equation (14)] and hence the homeownership effects are not driven by land-
unconstrained areas. We then use an alternate specification and show that our baseline results on

upward mobility are also robust to controlling for the housing supply-side elasticity in column 6.

Deindustrialization. Finally, we show that we are not capturing the effects of deindustrial-
ization that resulted in significant declines in manufacturing jobs between the 1970s to 2000s

(Derenoncourt, 2019; Charles et al., 2019). In column 7, we show that the adverse effects of home-
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ownership changes on children’s upward mobility are robust to controlling for the share of the

manufacturing labor force in 1970 in our baseline specification.

9.2 Alternative instrument based on the fraction of low/moderate-income households

In Table A.16 we use a different instrument based on the low- and moderate-income goal of
the Affordable Housing Goals of the 1992 GSE Act (as described in Section 2). Under the low-
and moderate-income goals, a HUD-determined proportion of mortgages purchased by the GSEs
should finance properties that are either owned or rented by households with incomes less than
or equal to the median income of the area in which the property is located. Exploiting this varia-
tion, we build an instrument that captures the fraction of households in a CZ that become eligible
for GSE-conforming loans under this goal based on the increase in the median income for each
CZ from 1990 to 2000. We use the 1990 median incomes to calculate the CZ-level exposure based
on the households who are just above the median income in a CZ that become eligible for GSE-
conforming loans in 1990 (in CZs that see an increase in the median income in 1990-2000). Using
this instrument in Table A.16, we show that there is a strong first stage relationship between the
instrument and the change in homeownership in 1990-2000 (F-stat=15.09). CZs associated with
a higher change in homeownership lead to a decline in low-income children’s upward mobility
(column 1), especially for the Black children (column 2) compared to the white children (column
3, column 4) from low-income families. We do not use this instrument as the baseline since in-
creases in median income for each metropolitan (and defined non-metropolitan) area from 1990-
2000 could be driven by local changes in economic factors that affect the demand and supply of

mortgages.

9.3 Impact on upward mobility of high-income families

Our focus on low-income children is motivated by the Affordable Housing Goals in the 1992 GSE
Act that specifically targeted low- and moderate-income families. To complete the picture, Fig-
ure A.2 shows the effects on upward mobility for high-income families (defined as children with
parents at the 75t percentile of the national income distribution) and specifications are analogous

to Figure 7. The x-axis in each panel is the same as in Figure 7 to allow comparison of point es-
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timates. In Panel A, the estimates presented correspond to equation (17), as in columns 3 and 6
in Panel A Table 5, for the Black/white men/women from high-income families. We find a sta-
tistically significant negative effect on both Black and white children from high-income families,
especially males, though this effect is much smaller than the adverse effect on Black men from
low-income families. Figure 7, Panel B measures the impact on this upward mobility based on
individual income rank, and we find an increase in the individual rank of Black women as in
Figure 7 (Panel B).

What explains the negative effect on both Black and white children from rich families at the
CZ-level? Section 5 suggested that not only was there increased sorting of homeowners out of
targeted tracts that saw increased access to mortgage financing, even remaining tracts see home-
ownership (especially of white households) fall as the ease of mortgage financing increases in the
remaining CZ. In Section 6, we document an increase in segregation that could adversely affect
even the rich households. Indeed, prior literature has pointed out that segregation could slow in-
come growth and property value appreciation not just for minority families but for richer families
too (Li et al., 2013). We also document an increase in the fraction of households that spent more
than 15 minutes commuting to work, plausibly affecting high-income parents” access to jobs, and
could explain the negative (though smaller) effect on the high-income children.

Panel C in Figure A.2 examines the tract-level estimates for children from rich families and
presents the interaction term between tract-level increase in ease of mortgage access in the re-
maining CZ and the targeted tract in equation (20) (as in columns 1 and 4 in Panel B of Table 5),
with adverse effects particularly concentrated on white children from rich families in targeted
tracts though effects on Black children from rich families are more muted. These adverse effects
on even the rich white children in targeted tracts that experience increases in mortgage access in
the remaining CZ, further bolster our hypothesis that the place-based mechanisms primarily drive
the adverse impact on children’s upward mobility in targeted tracts that see increases in ease of
mortgage financing in remaining CZ. The lack of an effect on Black children’s upward mobility
(especially compared to low-income Black children in Figure 7 may reflect rich Black families abil-

ity to counter the negative effects of homeownership policies.
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10 Conclusion

In this paper we relate the homeownership policies of the 1990s that increased homeowners’ ease
of mortgage financing to segregation and children’s upward mobility. While policy has focused
on increasing homeownership rates for decades, especially in low-income areas, the benefits of
these policies and of the ensuing homeownership changes have been difficult to determine. We
use the increase in the ease of mortgage financing and classification of disadvantaged neighbor-
hoods as targeted under UAG in the 1992 GSE Act to show that Black homeownership increased,
whereas white homeownership decreased, in targeted neighborhoods, especially when the ease
of mortgage financing increased in the remaining tracts in the CZ. Importantly, segregation, as
measured by racial, income, homeownership segregation and urban sprawl increased. While at
the CZ-level, upward mobility of Black children from low-income families declined, there is only
a limited effect on white children’s upward mobility. At the tract-level, upward mobility dete-
riorated among both Black and white children in targeted tracts, especially when the remaining
tracts in the CZ saw an increase in mortgage availability. The adverse consequences on children’s
upward mobility arise from the sorting and deteriorating place-based factors. We find evidence
for a potential channel operating through declining house prices, lower school revenues from lo-
cal sources (which include property taxes and other taxes) and poorer school quality. Our paper
highlights how geographically targeted homeownership policies can inadvertently increase geo-
graphic disparity in homeownership within CZs, worsening children’s upward mobility.

The results in this paper challenges, to some extent, the promotion of homeownership in low-
income census tracts as sorting effects and deteriorating place-based factors appear to overwhelm
any positive implications. Perhaps alternate policies that encourage investment in human capital
and “moving out” to better neighborhoods have higher marginal value in achieving the “Amer-
ican Dream” in the sense of opportunity for children, their education, and their careers. The
analysis suggests that bans on exclusionary zoning are necessary and perhaps even the introduc-
tion of inclusionary zoning requirements, such as those implemented in New Jersey and Mas-
sachusetts would be more beneficial for improving children’s outcomes. Additionally, as Roth-

stein (2017) suggests, homeownership policies should explicitly subsidize homeownership in the

68



suburbs from which they were historically banned.

Note that our findings do not imply that policy should not target low homeownership among
Black households. Instead such policies ought to be coupled with the necessary investment in
infrastructure and public finance, particularly in education. Indeed, preliminary evidence from
the creation of “Opportunity Zones" from the “Tax Cuts and Jobs Act of 2017" that created tax
advantages for investing in business or real estate targeted low-income census tracts have shown
promising results on employment (Arefeva et al., 2020). Such concurrent investment in under-
served neighborhoods could diminish the adverse effects of geographically targeted homeowner-

ship policies on children’s upward mobility that we observe.
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Figure 1
Map of Upward Mobility

This figure shows the heat maps for the average upward mobility for Black (Panel A) and white (Panel B) households at the CZ level.
Data are divided into 5 quintiles for each racial group as shown. Average upward mobility for Black (white) children is the expected
mean household income rank for households with parents’ income at the 25™ percentile of the parent income distribution. Data on
average upward mobility by Black and white children is at the CZ-level from Chetty et al. (2019) and measures income from IRS
tax returns for cohorts and parents of cohorts, for cohorts born between 1978 and 1983. Cohort earnings are measured using mean
incomes in 2014-2015, and parents’ incomes are measured using mean income over five years: 1994, 1995, and 1998-2000.
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Figure 2
CZ-level and Within-CZ Tract-level variation: Percentiles of ease of mortgage financing variable

Panel A shows the quantile function of the increase in the ease of mortgage financing between 19902000 at the CZ-level. AEase of mortgage financing 199 _099 i plotted in
percentile rank on the y-axis and in % on the x-axis measured as the fraction of houses that become eligible to be financed by GSE-conforming loans due to the change in the
conforming loan limit (CLL) between 1990-2000. Each circle represents a CZ and the names of select CZs are displayed. Panel B shows the quantile function of of the increase in
the ease of mortgage financing between 1990-2000 at the tract-level, after controlling for CZ-fixed effects. AEase of mortgage financing 19902000 is plotted in % on the x-axis.
AEase of mortgage financing_ ;19992900 i the fraction of houses that become eligible to be financed by GSE-conforming loans due to the change in the CLL between 1990-2000
in the remaining tracts in a CZ excluding the census tract being measured. The percentile rank of AEase of mortgage financing_, 1999_o00o 15 Tegressed against CZ-level fixed
effects, and its residuals are plotted on the y-axis. Each circle represents a tract and the with the colored circles corresponding to select CZs displayed in Panel A. Data is based
on Census 1990.
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Figure 3
First stage: Ease of mortgage financing and homeownership growth

This figure presents the binscatter plots for the change in homeownership between 1990-2000 (y-axis) against the ease of mortgage
financing in 1990-2000 (x-axis). The binscatter plots show the average of the y-axis for each 5 percentile bin of the data along the x-axis.
Change in homeownership is the change in the number of homeowners from 1990 to 2000 relative to the total number of renters and
homeowners in 1990 at the CZ-level. AEase of mortgage financing; 1999_pq09 ON the x-axis is the percentile of the fraction of houses
that become eligible to be financed by GSE-conforming loans due to the change in the conforming loan limit (CLL) between 1990-2000.
Observations are weighted by the number of housing units in 1990 and control for state fixed effects.
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Figure 4
Impact on average upward mobility of low-income households

This figure presents the binscatter plots for average upward mobility for low-income children (y-axis) against the increase in the ease
of mortgage financing between 1990-2000 (x-axis) at the CZ-level. The binscatter plots show the average of the y-axis for each 5
percentile bin of the data along the x-axis. AEase of mortgage financing 1999_nqqo i the fraction of houses in percentile rank that
become eligible to be financed by GSE-conforming loans due to the change in the conforming loan limit (CLL) between 1990-2000.
Low income upward mobility is the average upward mobility at the 25" percentile measured as the expected mean household income
rank for individuals with parents at the 251 percentile of the parent income distribution. Data on average upward mobility at the
CZ-level is from Chetty and Hendren (2018a) and measures income from IRS tax returns for cohorts and parents of cohorts, for cohorts
born between 1980 and 1986 and parents’ income measured between 1996-2000. The y-axis variables has been standardized (z-scored).
Observations are weighted by the number of housing units in 1990 and controls for state fixed effects. Remaining data are from Census
2000 and Census 1990.
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Figure 5

Impact on upward mobility of low- income households Black and white Households

This figure presents the binscatter plots for average upward mobility for low-income Black children in Panel A (y-axis) and white children in Panel B (y-axis) against the increase
in the ease of mortgage financing between 1990-2000 (x-axis) at the CZ-level. The binscatter plots show the average of the y-axis for each 5 percentile bin of the data along the
x-axis. AEase of mortgage financing 1995009 i8 the fraction of houses in percentile rank that become eligible to be financed by GSE-conforming loans due to the change in the
conforming loan limit (CLL) between 1990-2000. Average upward mobility at the 25t percentile for Black (white) children, in Panel A (Panel B), is the expected mean household
income rank for households with parents’ income at the 25™ percentile of the parent income distribution. Data on average upward mobility by Black and white children is at the
CZ-level from Chetty et al. (2019) and measures income from IRS tax returns for cohorts and parents of cohorts, for cohorts born between 1978 and 1983. Cohort earnings are
measured using mean incomes in 2014-2015, and parents’ incomes are measured using mean income over five years: 1994, 1995, and 1998-2000. Observations are weighted by
the number of housing units in 1990 and controls for state fixed effects. Remaining data are from Census 2000 and Census 1990.
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Figure 6

Childhood exposure effects of upward mobility for low-income households

Panel A below presents the binscatter plots for the childhood exposure effect of upward mobility for low-income children (y-axis) against the increase in the ease
of mortgage financing between 1990-2000 (x-axis). The binscatter plots show the average of the y-axis for each 5 percentile bin of the data along the x-axis.
AEase of mortgage financing 1990 2000 i the percentile of the fraction of houses that become eligible to be financed by GSE-conforming loans due to the change in the con-
forming loan limit (CLL) between 1990-2000. Childhood exposure effect, in Panel A, is the estimated causal impact of one additional year of childhood in a CZ on children’s
household income rank when adult, with parents at the 25™ percentile of the parents’ income distribution for cohorts born between 1980 and 1986. Parents’ income is measured
as of 1996-2000. Data is at the CZ-level from Chetty and Hendren (2018a) and measures income from IRS tax returns for cohorts and parents of cohorts. The y-axis variables
has been standardized (z-scored). Observations are weighted by the number of housing units in 1990 and controls for state fixed effects. Remaining data are from Census 2000
and Census 1990. Panel B shows the decomposition of average upward mobility into a place-based effect and a family-based selection effect (in percentile ranks), assuming the
scaling of childhood exposure effects by 15.525 years and 20 years. See Section 7.3 for further details.
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Figure 7
Heterogeneity in impact by race and gender on upward mobility of low-income households

Panel A and B show the estimates obtained from 2SLS regressions with the dependent variable, upward mobility by gender, race, and income against the change in homeown-
ership between 1990-2000 at the CZ-level analogous to column 3 in Panel A in Table 5. Each point estimate in Panel A and B shows the coefficient on change in homeownership
between 19902000 from equation (17) with the upward mobility for the particular race and gender with parents at the 25th percentile of the income distribution. Change in
homeownership is the change in the number of homeowners from 1990 to 2000 relative to the total number of renters and homeowners in 1990 at the CZ-level. Change in
homeownership between 1990-2000 is instrumented with AEase of mortgage financing, 1999_509 defined as the fraction of houses that become eligible to be financed by GSE-
conforming loans due to the change in the conforming loan limit (CLL) between 1990-2000. Regressions include state fixed effects. Control variables included are the house
prices in 1990, house price growth between 1980-1990, fraction of high school graduates among Black households and white households separately in 1990 in a CZ. Average
upward mobility at the 25™ percentile for the respective groups at the CZ-level in Panel A (Panel B) and at the tract-level C are calculated as follows. Average upward mobility
for the respective group is the expected mean household (individual) income rank for households with parents’ income at the 25" percentile of the parents’ income distribution.
Data is from Chetty et al. (2019) and Chetty et al. (2020), for cohorts born between 1978 and 1983. Cohort earnings are measured using mean incomes in 2014-2015, and parents’
incomes are measured using mean income over five years: 1994, 1995, and 1998-2000. Panel C presents the coefficient corresponding to the regression specification in column
1 in Panel B, Table 5 on the interaction between targeted tract and the tract-level measure of the ease of mortgage access with the tract-level upward mobility for children from
low-income families for each group as indicated. AEase of mortgage financing_; 1999_5099 at the census tract level is the percentile of the fraction of houses that become eligible
to be financed by GSE-conforming loans due to the change in the CLL between 1990-2000 in the remaining tracts in a CZ excluding the census tract being measured. Targeted
tract is 1 if the tract is classified as being under the “Underserved Areas Goal" based on Housing and Urban (HUD) classification as of 2000. Dependent variables in all panels
are standardized (z-scored). Confidence intervals for all point estimates are shown at the 5% level and are displayed in gray if not statistically significant at the 5% level.
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Figure 8
Local mechanisms: Impact on share of public finance spending

This figure plots the instrumental variable estimates obtained from 2SLS specification with the share of public finance spending in
separate regressions against the change in homeownership, which is instrumented by the increase in the ease of mortgage financing
at the CZ-level. Each point estimate shows the coefficient on change in homeownership between 1990-2000 from equation (17). The
dependent variables are education, health and hospitals, police, fire, sanitation, and recreation share of public spending defined as the
mean of the share of government spending in each of these categories in 1992, 1997, and 2002. Dependent variables are standardized
(z-scored). The corresponding pre-period average of the corresponding shares in 1972, 1977, 1982, and 1987 are also included as
control variables in each specification. Additional control variables included are the house prices in 1990, house price growth between
1980-1990, fraction of high school graduates among Black households and white households separately in 1990 in a CZ. Data on
public finance is from Derenoncourt (2019). Change in homeownership is the change in the number of homeowners from 1990 to
2000 relative to the total number of renters and homeowners in 1990 at the CZ-level. Change in homeownership between 1990-2000
is instrumented with AEase of mortgage financing 1999009 i the percentile of the fraction of houses that become eligible to be
financed by GSE-conforming loans due to the change in the conforming loan limit (CLL) between 1990-2000. Regressions include
state fixed effects. Standard errors are clustered at the state level. Data are weighted by the number of housing units in each CZ in
1990. Confidence intervals for all point estimates are shown at the 5% level and are displayed in gray if not statistically significant at
the 5% level.

Education
Health & Hospitals
—_———
Police
i Fire
—
Sanitation
Recrgation
-1 0 1 2 3

Units are standard deviations.

83



Table 1
Descriptive Statistics

Panels A and B show the summary statistics for select variables in our analyses on the CZ and on the census-tract level, respectively.
Panel C shows additional statistics on demographic characteristics, housing, and other variables. Change in homeownership between
1990-2000 is the change in the number of homeowners from 1990 to 2000 relative to the total number of renters and homeowners in
1990 at the CZ-level in Panel A and tract-level in Panel B. Change in Black (white) homeownership is the change in the number of
Black (white) homeowners from 1990 to 2000 relative to the total number of renters and homeowners in 1990 at the CZ-level in Panel
A and tract-level in Panel B. AEase of mortgage financing-, 199909 iS the fraction of houses (shown both as % and as percentile rank)
that become eligible to be financed by GSE-conforming loans due to the change in the conforming loan limit (CLL) between 1990-2000.
AEase of mortgage financing_ ;1999009 at the census tract level is the percentile of the fraction of houses that become eligible to be
financed by GSE-conforming loans due to the change in the CLL between 1990-2000 in the remaining tracts in a CZ excluding the
census tract being measured. Racial, homeownership, and income segregation are entropy-based measures calculated at the CZ level
based on the 2000 Census data. Urban sprawl is measured as the fraction of households that spend more than 15 minutes of time
commuting to work and is from the 2000 Census data. Targeted tract in Panel B takes a value of 1 for tracts classified as being under
the “Underserved Areas Goal" based on Housing and Urban (HUD) classification in 1996. Average upward mobility at the 25% and
the 75" percentile is the expected mean household income rank for individuals with parents at the 25™ and the 75% percentile of
the parents’ income distribution, respectively. Data on average upward mobility at the CZ-level(Panel A) and at the tract-level(Panel
B), is from Chetty and Hendren (2018a) and Chetty et al. (2020), respectively. Childhood exposure effect at the 251 (75%) percentile,
in Panel A, is the estimated causal impact of one additional year of childhood in a CZ on children’s household income rank when
adult, with parents at the 251" (75) percentile of the parents’ income distribution. Data is at the CZ-level from Chetty and Hendren
(2018a). Average upward mobility at the 25t and the 75t percentile for Black and white children at the CZ-level in Panel A and at the
tract-level in Panel B is calculated as the expected mean household income rank for households with parents’ income at the 25™ and
the 75" percentile of the parents’ income distribution. Data for the CZ-level and tract-level respectively is from Chetty et al. (2019) and
Chetty et al. (2020) Data from Chetty et al. (2019) and Chetty et al. (2020) is for cohorts born between 1978 and 1983. Cohort earnings
are measured using mean incomes in 2014-2015, and parents’ incomes are measured using mean income over five years: 1994, 1995,
and 1998-2000. Data from Chetty and Hendren (2018a) is for cohorts born between 1980 and 1986. Parents’ income is measured as
of 1996-2000. All income data for cohorts and parents of cohorts are from IRS tax records. Racegap at the 25" (75t) percentile in
Panels A and B is the difference in the upward mobility of white children relative to the Black children with parents at the 25th (75th)
percentile of the national income distribution. Log of the median house price value is for all owner-occupied houses and from the 2000
Census. The student-to-teacher ratio and school revenues from local sources per 1000 students are calculated using National Center
for Education Statistics’” Common Core of Data for the fiscal year 1996-97. Remaining data is from the 1990 and 2000 Census. All
tract-level data excluding the upward mobility measures are winsorized at the 1% level. AHomeownership Ratecyz 1990—2000 in Panel
C is the change in the homeownership rate in 2000 (homeowners to renters plus homeowners in 2000) minus the homeownership rate
in 1990 (analogously defined). For Black households this is the change in the Black homeownership rate in 2000 (Black homeowners
to Black renters plus Black homeowners in 2000) minus the Black homeownership rate in 1990 (analogously defined). Change in
white homeownership rate between 1990-2000 is analogously defined. Share of black households, share below poverty line, share of
single-headed households with children are from 1990 Census and from Chetty and Hendren (2018b). Educational Mobility is defined
as the fraction of 19-22 year-olds in a CZ with more than 13 years education, who belong to households with parents between 12-13
years of education based on the 1990 American Community Survey data. Remaining data is from the 1990 and 2000 Census.
Panel A: Summary Statistics at the CZ level

Mean SD p25 p50 P75
Change in homeownershipcz 19902000 (in %) 10.50 8.06 5.15 9.52 14.19
Change in Black homeownershipcz 1990—2000 (in %) 0.99 1.75 0.02 0.17 1.17
Change in white homeownershipcz 1999—2000 (in %) 9.51 7.92 4.46 8.08 13.19
AEase of mortgage financing 19992000 (in %) 2.84 6.51 0.48 0.93 2.34
AEase of mortgage financing 19902900 (in percentile rank) 57.71 25.16 37.00 59.00 79.00
Racial segregation (standardized) 0.00 1.00 -0.75 -0.21 0.61
Income segregation (standardized) 0.00 1.00 -0.83 -0.28 0.66
Homeownership segregation (standardized) 0.00 1.00 -0.77 -0.17 0.72
Urban sprawl (standardized) 0.00 1.00 -0.61 0.13 0.70
Average Upward mobility (25" percentile) 45.67 4.85 42.36 45.42 48.26
Average Upward mobility (75" percentile) 59.30 3.32 56.89 59.05 61.40
Childhood Exposure effect (251 percentile) 0.14 0.55 -0.17 0.05 0.36
Childhood Exposure effect (751 percentile) 0.10 0.64 -0.19 0.05 0.34
Black Upward mobility (25th percentile 34.14 4.53 31.23 32.86 35.62
Black Upward mobility (75th percentile) 46.41 6.32 42.88 45.14 48.76
White Upward mobility (25% percentile) 44.86 3.94 42.04 44.06 47.20
White Upward mobility (75 percentile 60.16 3.07 57.97 59.81 62.02
Racegap (25t percentile) 10.72 424 8.64 10.89 13.10
Racegap (75" percentile) 13.75 6.15 11.64 14.30 16.81
Log (House pricespgno) 11.28 0.36 11.02 11.24 11.49
School revenues from local sources per student (in “000s) 2.28 1.12 1.49 2.07 2.85
Student-to-teacher ratio 17.15 2.08 15.74 16.96 18.28
Housing units in 1990 164,584 382,079 28,059 56,450 138,379

Observations 02551




Table 1
Descriptive Statistics (continued)

Panel B: Summary Statistics at the tract level

Mean SD p25 p50 p75
Change in homeownership,¢,1990—2000 (in %) 37.28 96.57 -0.72 7.57 32.01
Change in Black homeownership,; 19902000 (in %) 2.50 8.41 0.00 0.23 1.33
Change in white homeownership.; 19902000 (in %) 34.54 91.80 -0.88 6.46 28.77
AEase of mortgage financing_ ;199099 (in %) 9.84 13.98 1.26 3.00 10.72
AEase of mortgage financing_; 1999000 (in percentile rank) 48.31 28.84 23.00 44.00 74.00
Targeted tract,; (indicator) 0.51 0.50 0 1 1
Average Upward mobility (25" percentile) 40.32 5.64 36.39 39.98 44.01
Average Upward mobility (75" percentile) 55.12 5.69 52.07 55.73 58.96
Black Upward mobility (25™ percentile) 33.60 5.79 30.02 32.89 36.33
Black Upward mobility (75™ percentile) 44.04 9.83 38.52 43.70 49.11
White Upward mobility (25th percentile) 44.31 6.02 40.34 43.94 47.98
White Upward mobility (75th percentile) 57.79 6.02 54.97 58.25 61.30
Racegap (25th percentile) 10.71 6.87 6.67 10.44 14.58
Racegap (75" percentile) 13.75 10.82 8.05 14.00 19.84
Log (House pricessono) 11.54 0.62 11.13 11.46 11.90
School revenues from local sources per student (in “000s) 2.79 1.72 1.59 240 3.32
Student-to-teacher ratio 18.34 3.23 16.09 17.85 20.17
Housing units in 1990 1,697 975 1098 1569 2140
Observations 36,056

Panel C: Demographic characteristics, housing and other variables

Mean SD p25 p50 P75
AHomeownership Ratecz 1990—2000 191 1.63 0.89 1.82 2.86
AHomeownership Ratecyz 1990—2000: Black -0.48 10.26 -3.46 -0.09 291
AHomeownership Ratecyz 1990—2000: White 2.18 1.65 1.13 2.09 3.16
House price growth 1980-1990 70.24 47.76 43.17 61.11 74.81
Median House prices, 1990 (in $) 75197 48717 48833 58675 72957
Median Household Income, 1990 (in $) 32489 6430 26563 32505 37181
Share Black, 1990 (in%) 13.37 8.50 6.76 10.28 19.59
Share Below Poverty Line, 1990 (in%) 12.44 441 8.93 11.75 14.74
Share of Single-Headed Households with Children 1990 21.29 2.31 20.03 21.12 22.67
Educational mobility, 1990* 41.79 5.88 38.30 41.69 44.93
% high-school graduates: white, 1990 4497 5.11 41.95 4478 46.71
% high-school graduates: Black, 1990 34.79 10.44 29.17 33.62 38.46
Observations 551

*Only available for 195 CZs
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Table 2
Impact of change in homeownership between 1990-2000

This table presents the impact of the increase in the ease of mortgage financing on change in homeownership between 1990-2000 at the
CZ-level (Panel A) and tract-level (Panel B). The dependent variable in column 1 of Panel A and Panel B is the change in the number of
homeowners from 1990 to 2000 relative to the total number of renters and homeowners in 1990 at the CZ- and tract-level, respectively.
In column 2 (3) the dependent variable is the change in homeownership of Black (white) households from 1990 to 2000 relative to the
total number of renters and homeowners at the CZ-level in Panel A and tract-level in Panel B. AEase of mortgage financing - 19992000
is the percentile of the fraction of houses that become eligible to be financed by GSE-conforming loans due to the change in the
conforming loan limit (CLL) between 1990-2000. AEase of mortgage financing_; 1999009 at the census tract level is the percentile of
the fraction of houses that become eligible to be financed by GSE-conforming loans due to the change in the CLL between 1990-2000
in the remaining tracts in a CZ excluding the census tract being measured. Targeted tract is 1 if the tract is classified as being under
the “Underserved Areas Goal” based on Housing and Urban (HUD) classification in 1996. Control variables included are the house
prices in 1990, median house price growth between 1980-1990, fraction of high school graduates among Black households and white
households separately in 1990 in a CZ. In Panel A all regressions include state fixed effects. All columns in Panel B include CZ-fixed
effects. Observations are weighted by the total number of housing units as of 1990 in both panels. The dependent variables for the
tract-level regressions are winsorized at the 1% level. Standard errors are clustered at the state-level in Panel A and at the CZ-level in
Panel B.

Panel A: CZ-level

) 2 3)
Change in homeownership 1990-2000
Total Black White
AEase of mortgage financingcz 1990—2000 0.112%** 0.025*** 0.086™**
(0.020) (0.004) (0.020)
R?2 0.715 0.799 0.693
F-Stat 58.917
State FE Y Y Y
Baseline controls Y Y Y
N 551 551 551
Panel B: Tract-level
€ 2 ®)
Change in homeownership 1990-2000
Total Black White
AEase in mortgage financing_ ¢ 19902000 % Targeted tract; -0.115*** -0.009 -0.104***
(0.026) (0.006) (0.028)
Targeted tract,; -7.792%** 0.804** -8.776™**
(1.578) (0.312) (1.608)
AEase in mortgage financing_ .+ 19902000 -3.410%** 0.089 -3.490***
(0.509) (0.081) (0.531)
R? 0.112 0.160 0.122
E-Stat 474.76
CZFE Y Y Y
Baseline controls Y Y Y
N 36054 36054 36054

Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01
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Table 3
Impact on segregation

This table presents the results of the change in homeownership in 1990-2000 on segregation at the CZ-level. Columns 1, 2, and 3
present the reduced form (RF), OLS and 2SLS estimates, respectively. Change in homeownership between 19902000 is the change in
the number of homeowners from 1990 to 2000 relative to the total number of renters and homeowners in 1990 at the CZ-level. Change
in homeownership between 19902000 is instrumented with AEase of mortgage financingcz,199072000, defined as the percentile of the
fraction of houses that become eligible to be financed by GSE-conforming loans due to the change in the conforming loan limit (CLL)
between 1990-2000. The dependent variables are the homeownership (Panel A), racial (Panel B), income (Panel C) segregation, and
urban sprawl (Panel D) as of 2000. Racial, homeownership and income segregation are entropy-based measures calculated at the
CZ level. Urban sprawl is measured as the fraction of households that spend more than 15 minutes of time commuting to work.
Dependent variables have been standardized (z-scored). Control variables included are the house prices in 1990, house price growth
between 1980-1990, fraction of high school graduates among Black households and white households separately in 1990 in a CZ.
Additional control variables included are homeownership/racial/income segregation and urban sprawl in 1990 in Panel A, Panel
B, Panel C, and Panel D, respectively. All regressions include state fixed effects. Observations are weighted by the total number of
housing units in a CZ as of 1990. Standard errors are clustered at the state level.

1) ) ©)

Segregation Measures in 2000

Panel A: Racial Segregation

AEase of mortgage financingcz 1990—2000 0.0258**
(0.00435)
Change in homeownershipcz 1990—2000 -0.00799 0.201***
(0.0112) (0.0502)
R-squared 0.803 0.743 0.216
Panel B: Income Segregation
AEase of mortgage financingcz 1990—2000 0.0151***
(0.00202)
Change in homeownershipcz 19902000 0.0126** 0.0871***
(0.00516) (0.0134)
R-squared 0.935 0.921 0.830
Panel C: Homeownership Segregation
AEase of mortgage financingcz 1990—2000 0.00415***
(0.00116)
Change in homeownershipcz,lggo,2000 0.0116*** 0.0307***
(0.00283) (0.00957)
R-squared 0.977 0.978 0.973
Panel D: Urban Sprawl
AEase of mortgage financingcz 1990—2000 0.0244**
(0.00216)
Change in homeownershipcz 19902000 0.0387*** 0.177***
(0.00726) (0.0245)
R-squared 0.821 0.749 0.283
N 551 551 551
State FE Y Y Y
Baseline controls Y Y Y
Type RF OLS 2SLS

Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01
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Table 4
Impact on upward mobility of low-income households

This table presents the results of the change in homeownership between 1990-2000 on the average upward income mobility at the
CZ-level (Panel A) and the census tract-level (Panel B). Columns 1, 2, and 3 present the reduced form (RF), OLS and 2SLS esti-
mates, repspectively. Change in homeownership between 1990-2000 in Panel A and Panel B is the change in the number of home-
owners from 1990 to 2000 relative to the total number of renters and homeowners in 1990 at the CZ- and tract-level, respectively.
Change in homeownership between 1990-2000 is instrumented with AEase of mortgage financing 1999 299 in Panel A, and with
AEase of mortgage financing_ ; 1999000 in Panel B. AEase of mortgage financing 1999_nqgo i defined as the percentile of the frac-
tion of houses that become eligible to be financed by GSE-conforming loans due to the change in the conforming loan limit (CLL)
between 1990-2000. AEase of mortgage financing_ ;1999009 at the census tract level is the percentile of the fraction of houses that
become eligible to be financed by GSE-conforming loans due to the change in the CLL between 1990-2000 in the remaining tracts in
a CZ, excluding the census tract being measured. Targeted tract is 1 if the tract is classified as being under the “Underserved Areas
Goal" based on Housing and Urban (HUD) classification in 1996. The dependent variable in all columns is the average upward mo-
bility for low-income households. Average upward mobility at the 25™ percentile is the expected mean household income rank for
individuals with parents at the 25th percentile of the parents’ income distribution, respectively. In Panel A, data on average upward
mobility at the CZ-level, is from Chetty and Hendren (2018a) and measures incomes from IRS tax returns for cohorts and parents of
cohorts. Parents’ income is measured as of 1996-2000. In Panel B, data on average upward mobility at the tract-level is from Chetty
et al. (2020), for cohorts born between 1978 and 1983. Cohort earnings are measured using mean incomes in 2014-2015 and parents’
income is measured using mean income over five years: 1994, 1995, and 1998-2000. Dependent variables in both panels have been
standardized (z-scored). Fixed effects and control variables are included as indicated. Control variables included are the house prices
in 1990, house price growth between 1980-1990, fraction of high school graduates among Black households and white households
separately in 1990 in a CZ. Observations are weighted by the total number of housing units in 1990. Standard errors are clustered at
the state level in Panel A and at the CZ level in Panel B.

Panel A: CZ-level analysis

(1) ) 3
Average Household Income Rank
AEase of mortgage financingcz 1990—2000 -0.014***
(0.001)
Change in homeownershipcz 19902000 -0.003 -0.123%*
(0.004) (0.025)
R? 0.808 0.713 .
N 551 551 551
State FE Y Y Y
Baseline controls Y Y Y
Type RF OLS 2SLS
Panel B: Tract-level analysis
1) ) ®3)
Average Household Income Rank
AEase in mortgage financing_ .+ 19902000 x Targeted tract; -0.007***
(0.002)
Targeted tract,; -0.320*** -0.821*** -1.765%**
(0.080) (0.069) (0.422)
AEase in mortgage financing_ .+ 19902000 -0.155***
(0.021)
Change in homeownership,; 1990_2000 % Targeted tract; 0.158*** 4.412%**
(0.030) (1.611)
Change in homeownership, 1990—2000 0.059*** -1.418**
(0.014) (0.591)
R? 0.508 0.481 .
N 36056 36054 36054
CZFE Y Y Y
Type RF OLS 25LS

Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01
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Table 5
Impact on upward mobility of low-income households by race

This table presents the results for the change in homeownership between 1990-2000 on the average upward income mobility by race at the CZ-level in Panel A and at the
tract-level in Panel B. Reduced form (RF), OLS and 2SLS estimates are presented as indicated. The dependent variables in columns 1-3 and 4-6 are the average upward mobility
measures for Black and white children. Average upward mobility at the 251 percentile for Black (white) children at the CZ-level in Panel A and at the tract-level in Panel B is the
expected mean household income rank for households with parents’ income at the 25t percentile of the parents’ income distribution. Data is from Chetty et al. (2019), for cohorts
born between 1978 and 1983. Cohort earnings are measured using mean incomes in 2014-2015 and parents’ incomes is measured using mean income over five years: 1994, 1995,
and 1998-2000. The dependent variable in both panels in columns 7-9 is the racegap measured as the difference in the average upward mobility of white children relative to the
Black children. Dependent variables have been standardized (z-scored). Remaining variables and details on the empirical specification are as described in Table 4.
Panel A: CZ-level analysis

)] @ 3 4) ©®) (6) @) ® )
Average Household Income Rank by Race Race gap = White-Black
Black White
AEase of mortgage financingcz 1990—2000 -0.013*** -0.003 0.010***
(0.002) (0.002) (0.003)
Change in homeownershipcz,1990—2000 0.000 -0.117*** -0.003 -0.025 -0.005 0.092%**
(0.004) (0.028) (0.004) (0.020) (0.006) (0.032)
R? 0.608 0.549 . 0.856 0.854 0.837 0.641 0.613 0.294
N 551 551 551 551 551 551 551 551 551
State FE Y Y Y Y Y Y Y Y Y
Baseline controls Y Y Y Y Y Y Y Y Y
Type RF OLS 2SLS RF OLS 2SLS RF OLS 2SLS
Panel B: Tract-level analysis
1 2 3 4 ®) (6) @) ®) ©)
Average Household Income Rank by Race Race gap = White-Black
Black White
A Ease in mortgage financing_ ¢ 19902000 X Targeted tractc -0.002* -0.005*** 0.001
(0.001) (0.001) (0.001)
Targeted tract,; -0.296***  -0.449***  -0.723***  -0.289"**  -0.639*** = -1.347*** 0.123** 0.240%** 0.413***
(0.058) (0.030) (0.148) (0.048) (0.037) (0.253) (0.050) (0.028) (0.144)
A Ease in mortgage financing_ ¢ 19902000 -0.077*** -0.125*** 0.079***
(0.013) (0.017) (0.013)
Change in homeownership.; 1990—2000 * Targeted tract.; 0.069** 1.373** 0.105*** 3.212%% -0.057** -0.855
(0.031) (0.621) (0.020) (0.961) (0.023) (0.605)
Change in homeownership.¢ 19902000 0.093*** -0.335 0.055*** -1.020*** 0.036 0.295
(0.026) (0.225) (0.012) (0.360) (0.025) (0.197)
R? 0.203 0.201 . 0.456 0.441 . 0.142 0.137 .
N 18484 18482 18473 34719 34718 34718 17114 17113 17104
CZFE Y Y Y Y Y Y Y Y Y
Type RFE OLS 2SLS RF OLS 2SLS RF OLS 2SLS

Standard errors in parentheses; * p < 0.10, ** p < 0.05, ¥ p < 0.01



Table 6
Mechanism: Isolating the selection and sorting effects using childhood exposure measures for
low-income households

This table presents the results of the change in homeownership between 1990-2000 on childhood exposure effects. Columns 1, 2, and
3 present the reduced form (RF), OLS and 2SLS estimates, respectively. Change in homeownership between 1990-2000 is the change
in the number of homeowners from 1990 to 2000 relative to the total number of renters and homeowners in 1990. This is instrumented
with the increase in the ease of mortgage financing in 1990-2000. AEase of mortgage financing 1999_29q- defined as the percentile
of the fraction of houses that become eligible to be financed by GSE-conforming loans due to the change in the conforming loan limit
(CLL) between 1990-2000. The dependent variable in all columns is the childhood exposure for low-income households. Childhood
exposure effect is the estimated causal impact of one additional year of childhood in a CZ on children’s household income rank when
adult, with parents at the 25" percentile of the parents’ income distribution for cohorts born between 1980 and 1986. Parents’ income
is measured as of 1996-2000. Data is at the CZ-level from Chetty and Hendren (2018a) and measures income from IRS tax returns for
cohorts and parents of cohorts. Dependent variables have been standardized (z-scored). All regressions include the state fixed effects
and all columns are weighted by the total number of housing units in 1990. Control variables included are the house prices in 1990,
house price growth between 1980-1990, fraction of high school graduates among Black households and white households in 1990 in a
CZ. Standard errors are clustered at the state level.

@) 2 ®3)
Childhood exposure effects
AEase of mortgage financingcz 1990—2000 -0.008***
(0.001)
Change in hOI’neOWI’lQI‘ShipCZ’1990,2000 -0.013** -0.076***
(0.005) (0.019)

R? 0.371 0.332 .
N 551 551 551
State FE Y Y Y
Baseline controls Y Y Y
Type RF OLS 25LS

Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01
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Table 7
Channel: House prices, school quality, and school revenue from local sources

This table presents the CZ- and tract-level estimates of the impact of the change in homeownership between 1990-2000 on school quality (columns 1-3) and house prices (columns
4-6). OLS, reduced form, and instrumented 2SLS estimates are as indicated. Change in homeownership between 1990-2000 is the change in the number of homeowners from
1990 to 2000 relative to the total number of renters and homeowners in 1990. Log of the median house price value is for all owner-occupied houses and from the 2000 Census.
The student-to-teacher ratio and school revenues from local sources per 1000 students are calculated using National Center for Education Statistics’ Common Core of Data for
the fiscal year 1996-97. Dependent variables in columns 4-9 in both panels have been standardized (z-scored). Fixed effects and control variables are included as indicated.
Control variables included are the house prices in 1990, house price growth between 1980-1990, fraction of high school graduates among Black households and white households
separately in 1990 in a CZ. Observations are weighted by the total number of housing units in 1990. Standard errors are clustered at the state level in Panel A and at the CZ level
in Panel B. Remaining variables and details on the empirical specification are as described in Table 4.

Panel A: CZ-level analysis

) @ ©) 4) () (6) @) ®) ©)

Log (House pricespono) Local school revenue School quality:
per student (in SD) Student-teacher ratio
AEase of mortgage financingcz 1990—2000 0.006*** 0.019*** 0.010***
(0.001) (0.003) (0.003)
Change in homeownershipcz 19902000 0.010*** 0.052%** 0.030** 0.174*** 0.003 0.090**
(0.002) (0.010) (0.012) (0.032) (0.008) (0.039)
R? 0.973 0.959 0.801 0.936 0.922 0.772 0.927 0.918 0.830
N 551 551 551 550 550 550 523 523 523
State FE Y Y Y Y Y Y Y Y Y
Baseline controls Y Y Y Y Y Y Y Y Y
Type RF OLS 2SLS RF OLS 2SLS RF OLS 2SLS
Panel B: Tract-level analysis
@ ) ®) 4 ®) (6) @) ® e
Log (House prices)o00 Local school revenue School quality:
per student (in SD) Student-teacher ratio
AEase in mortgage financing_ 19902000 X Targeted tract; -0.001*** -0.005** 0.004***
(0.000) (0.002) (0.001)
Targeted tract.; -0.276*** -0.418*** -0.664*** -0.011 -0.322%** -0.959** -0.237+** 0.011 0.5227%**
(0.020) (0.017) (0.050) (0.088) (0.073) (0.445) (0.042) (0.039) (0.200)
AEase in mortgage financing _ .+ 1990—2000 -0.117*** -0.095** 0.009
(0.015) (0.037) (0.019)
Change in homeownership. 19902000 % Targeted tractc 0.0377*** 1.141%** 0.046 2.868* -0.074***  -2.350%**
(0.012) (0.204) (0.033) (1.677) (0.022) (0.763)
Change in homeownership,¢,1990—2000 0.069*** -0.314*** -0.014 -1.005* 0.052*** 0.844**
(0.009) (0.079) (0.015) (0.607) (0.011) (0.282)
R? 0.729 0.704 . 0.680 0.668 . 0.781 0.779 .
N 35748 35747 35747 34551 34549 34549 32845 32843 32843
CZFE Y Y Y Y Y Y Y Y Y
Type RF OLS 2SLS RF OLS 2SLS RF OLS 2SLS

Standard errors in parentheses; * p < 0.10, ¥ p < 0.05, ¥ p < 0.01



Mortgage Policies and their Effects on
Racial Segregation and Upward Mobility

Online Appendix

92



Figure A.1
Impact on average upward mobility in 1990

The figure below presents the binscatter plots for the average educational upward mobility in 1990 (y-axis) against the increase in
the ease of mortgage financing between 19902000 (x-axis). AEase of mortgage financing, 1999_50og iS the percentile of the fraction of
houses that become eligible to be financed by GSE-conforming loans due to the change in the conforming loan limit (CLL) between
1990-2000. Average upward mobility is the expected mean household income rank for individuals with parents at the 25™ of the
parent income distribution. Educational Mobility in 1990 is defined as the fraction of 19-22 year-olds in a commuting zone with more
than 13 years of education, who belong to households where their parents had between 12 to 13 years of education, which was the
median level of education in 1990 according to Snyder (1993). This definition is similar to educational upward mobility as defined in
Card et al. (2018b). The binscatter plots show the average of the y-axis for each 5 percentile bin of the data along the x-axis. The y-axis
variables has been standardized (z-scored) for ease of interpretation and controls for state fixed effects. Observations are weighted by
the number of housing units in 1990. Remaining data are from Census 2000 and Census 1990.

Educational Upward Mobility, 1990

I
60 70 80 90 100
AEase of mortgage financingcz 1990-2000

Slope = .006(.004)
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Figure A.2
Heterogeneity in the impact by race and gender on upward mobility of high-income households

Panel A and B show the estimates obtained from 2SLS regressions with the dependent variable, upward mobility by gender, race, and income for children from high-income
families against the change in homeownership between 1990-2000 at the CZ-level analogous to columns 3 and 6 of Panel A in Table 5. Each point estimate in Panel A and B
shows the coefficient on change in homeownership between 1990-2000 from equation (17) with the upward mobility for the particular race and gender with parents at the 75th
percentile of the income distribution. Change in homeownership between 1990-2000 is the change in the number of homeowners from 1990 to 2000 relative to the total number
of renters and homeowners in 1990 at the CZ-level. Change in homeownership between 1990-2000 is instrumented with AEase of mortgage financing, 1999_5909 defined as the
fraction of houses that become eligible to be financed by GSE-conforming loans due to the change in the conforming loan limit (CLL) between 1990-2000. Regressions include
state fixed effects. Control variables included are the house prices in 1990, house price growth between 1980-1990, fraction of high school graduates among Black households and
white households separately in 1990 in a CZ. Panel C presents the coefficient corresponding to the regression specification in column 1 and 4 in Panel B, Table 5 on the interaction
between targeted tract and the tract-level measure of the ease of mortgage access with the tract-level upward mobility for children from low-income families for each group as
indicated. AEase of mortgage financing_ ; 1990_n00p at the census tract level is the percentile of the fraction of houses that become eligible to be financed by GSE-conforming loans
due to the change in the CLL between 1990-2000 in the remaining tracts in a CZ excluding the census tract being measured. Targeted tract is 1 if the tract is classified as being
under the “Underserved Areas Goal" based on Housing and Urban (HUD) classification as of 2000. Average upward mobility at the 751 percentile for the respective groups at
the CZ-level in Panel A (Panel B) and at the tract-level in Panel C are calculated as follows. Average upward mobility for the respective group is the expected mean household
(individual) income rank for households with parents’ income at the 751 percentile of the parents’ income distribution. Data on average upward mobility at the CZ-level and the
tract-level is from Chetty and Hendren (2018a) and Chetty et al. (2020), respectively. Data from Chetty and Hendren (2018a) is for cohorts born between 1980 and 1986. Parents’
income is measured as of 1996-2000. Data from Chetty et al. (2020) is for cohorts born between 1978 and 1983. Cohort earnings are measured using mean incomes in 2014-2015,
and parents’ incomes are measured using mean income over five years: 1994, 1995, and 1998-2000. All income data for cohorts and parents of cohorts are from IRS tax records.
Dependent variables in all panels are standardized (z-scored). Confidence intervals for all point estimates are shown at the 5% level and are displayed in gray if not statistically
significant at the 5% level.
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Table A.1
Robustness of impact on change in homeownership in 1990-2000 (first stage):
Using change in homeownership rate between 1990-2000

This table measures the impact of the increase in the ease of mortgage financing between 1990-2000 on change in homeownership rate
between 1990-2000. The dependent variable in columns 1, 2, and 3 is the change in homeownership rate between 1990-2000 overall,
for Black, and white households respectively. Change in homeownership rate is defined as the difference in the homeownership
rates (#@m) between 1990 to 2000. For Black households this is the change in the Black homeownership rate in 2000
(Black homeowners to Black renters plus Black homeowners in 2000) minus the Black homeownership rate in 1990 (analogously
defined). Change in white homeownership rate between 1990-2000 is analogously defined. The increase in the ease of mortgage
financing, AEase of mortgage ﬁnanCingCZ,l99O—2000’ is the percentile of the fraction of houses that become eligible to be financed by
GSE-conforming loans due to the change in the conforming loan limit (CLL) between 1990-2000. All regressions include state fixed
effects and all observations are weighted by the total number of housing units in 1990. Control variables included are the house prices
in 1990, house price growth between 1980-1990, fraction of high school graduates among Black households and white households in
1990 in a CZ. Standard errors are clustered at the state level.

1) ) ®3)
Change in homeownership rate 1990-2000
Total Black White
AEase of mortgage financingcz 1990—2000 0.030*** 0.039** 0.042%**
(0.005) (0.019) (0.005)
R-squared 0.646 0.291 0.660
F-Stat 106.396
State FE Y Y Y
Baseline controls Y Y Y
N 551 551 551

Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01
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Table A.2
Robustness of impact on upward mobility using change in homeownership rate between 1990-
2000

This table measures the impact of change in homeownership rate between 1990-2000 on upward mobility. Change in homeownership
rate is defined as the difference in the homeownership rates (M#m) between 1990 and 2000. The first, second, third, and
fourth panels present the first stage, OLS, reduced form, and 25LS IV estimates respectively. Change in homeownership rate between
1990-2000 is instrumented by the increase in the ease of mortgage financing is used as an instrument in the Reduced Form and the
2SLS IV. AEase of mortgage financing 199_50qp iS the percentile of the fraction of houses that become eligible to be financed by GSE-
conforming loans due to the change in the conforming loan limit (CLL) between 1990-2000. The dependent variable in column 1 is
the average upward mobility for low-income households, in columns 2-3 it is the upward mobility by race, and in 4, it is the race
gap. Average upward mobility at the 25™ percentile is the expected mean household income rank for individuals with parents at
the 25" percentile of the parents’ income distribution. Data is at the CZ-level from Chetty and Hendren (2018a). Average upward
mobility at the 25! percentile for Black and white children is calculated as the expected mean household income rank for households
with parents’ income at the 25th percentile of the parents’ income distribution. Data is at the CZ-level from Chetty et al. (2019). Data
from Chetty and Hendren (2018a) is for cohorts born between 1980 and 1986. Parents” income is measured as of 1996-2000. Data from
Chetty et al. (2019) is for cohorts born between 1978 and 1983. Cohort earnings are measured using mean incomes in 2014-2015, and
parents’ incomes are measured using mean income over five years: 1994, 1995, and 1998-2000. All income data for cohorts and parents
of cohorts are from IRS tax records. Racegap at the 25t percentile is the difference in the upward mobility of white children relative
to the Black children with parents at the 25™ percentile of the national income distribution. Upward mobility measures have been
standardized (z-scored). All regressions include state fixed effects and all observations are weighted by the total number of housing
units in 1990. Control variables included are the house prices in 1990, house price growth between 1980-1990, fraction of high school
graduates among Black households and white households in 1990 in a CZ. Standard errors are clustered at the state level.

) 2) ®) (4)
Average Income Household Income Race gap=
Rank Rank by Race White-Black
Black White
First Stage

AEase of mortgage financingcz 1990—2000 0.0305*** 0.0305*** 0.0305*** 0.0305***

(0.00483) (0.00483) (0.00483) (0.00483)
R-squared 0.646 0.646 0.646 0.646
F-Stat 39.93 39.93 39.93 39.93

Ordinary Least Squares

Change in Homeownership Ratecyz 1999—2000z -0.0751*** -0.0248 0.0113 0.0392
(0.0215) (0.0231) (0.0220) (0.0246)

R-squared 0.728 0.550 0.854 0.615

Reduced Form

AEase of mortgage financingcz 19902000 -0.0138*** -0.0130*** -0.00277 0.0103***
(0.00111) (0.00213) (0.00249) (0.00267)

R-squared 0.808 0.608 0.856 0.641

Two-stage least squares

Change in Homeownership Ratecz 1990—2000 -0.452%** -0.427*** -0.0908 0.337%**
(0.0817) (0.107) (0.0803) (0.100)

R-squared 0.322 0.230 0.837 0.479

N 551 551 551 551

State FE Y Y Y Y

Baseline controls Y Y Y Y

Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01
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Table A.3
Robustness of impact on change in homeownership in 1990-2000 (first stage):
Placebo tests and alternate instruments based on CLL cutoffs

This table shows robustness results for placebo conforming loan limit (CLL) cut-off and two alternate measures of the ease of mort-
gage financing. The dependent variable in all columns is the change in homeownership defined as the change in the number of
homeowners from 1990 to 2000 relative to the total number of renters and homeowners in 1990 at the CZ-level. In column 1,
AEase of mortgage financing 1990 200 1 the percentile of the fraction of houses that become eligible (between $200,000-$400,000)
to be financed by GSE-conforming loans due to the change in the CLL of single-family homes between 1990-2000. Column 1 includes
the percentile of the fraction of houses that are above a placebo cutoff of $400,000. In column 2, the alternate instrument includ-
ing multi-family units is defined as the percentile of the fraction of houses that become eligible to be financed by GSE-conforming
loans due to the change in the CLL for one-four unit homes between 1990-2000. In column 3, we use the same definition as for
AEase of mortgage financing - 1999_nggp Put use the house prices based on vacant-for-sale housing units from the 1990 Census. All
columns include state fixed effects and observations are weighted by the total number of housing units in 1990. Control variables in-
cluded are the house prices in 1990, house price growth between 1980-1990, fraction of high school graduates among Black households
and white households in 1990 in a CZ. Standard errors are clustered at the state level.

1) ) ©)
Dependent variable: Change in homeownership 1990-2000
First Stage
Placebo jumbo cutoff: > 400K -0.249*
(0.134)
AEase of mortgage financingcz 1990—2000 0.813***
(0.186)
Alt. instrument including multi-family units 0.439%**
(0.0752)
Instrument based on for-sale units 0.395%**
(0.0666)
R-squared 0.765 0.763 0.758
F-Stat 3.438 34.15 35.20
N 551 551 551
State FE Y Y Y
Baseline controls Y Y Y

Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01
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Table A.4
Robustness of impact on change in homeownership in 1990-2000 (first stage):
Using homeowners and renters who move between 1990-2000

This table measures the impact of the increase in the ease of mortgage financing on the fraction of homeowners who moved into
their current place of residence between 1990-2000 (columns 1-2) and homeowners who moved into their current place of residence
before 1990 (columns 3-4). AEase of mortgage financing 1999_qqo i the percentile of the fraction of houses that become eligible to
be financed by GSE-conforming loans due to the change in the conforming loan limit (CLL) between 1990-2000. Fraction of renters
who moved into their current place of residence between 19902000 is included in column 2 and fraction of renters who moved into
their current place of residence before 1990 is included in column 4. All regressions include state fixed effects and all columns are
weighted by the total number of housing units in 1990. Control variables included are the house prices in 1990, house price growth
between 1980-1990, fraction of high school graduates among Black households and white households in 1990 in a CZ. Standard errors
are clustered at the state level.

ey ) 3) “)
Homeowners who moved Homeowners who moved
in 1990-2000 before 1990
AEase of mortgage financingcz 1990—2000 0.0701*** 0.108*** -0.134*** -0.145%**
(0.0166) (0.0169) (0.0256) (0.0256)
Renters who moved in 1990-2000 -0.418%**
(0.0885)
Renters who moved before 1990 -0.389
(0.367)
R-squared 0.841 0.877 0.799 0.805
F-Stat 17.75 40.85 27.46 31.93
N 551 551 551 551
State FE Y Y Y Y
Baseline controls Y Y Y Y

Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01
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Table A.5
Robustness of impact on upward mobility using homeowners who move between 1990-2000

This table measures the impact on upward mobility in CZs due to the change in homeownership between 1990-2000, instrumented
by the fraction of homeowners who moved into their current place of residence between 1990-2000. The first, second, third, and
fourth panels present the first stage, OLS, reduced form (RF), and 2SLS IV estimates respectively. The increase in the ease of mortgage
financing is used to instrument for the change in homeownership between 1990-2000. AEase of mortgage financing . 1999_qqo is the
percentile of the fraction of houses that become eligible to be financed by GSE-conforming loans due to the change in the conforming
loan limit (CLL) between 1990-2000. The dependent variable in column 1 is the average upward mobility for low-income households,
in columns 2-3 it is the upward mobility by race, and in 4, it is the race gap. Average upward mobility at the 25™ percentile is the
expected mean household income rank for individuals with parents at the 25™ percentile of the parents’ income distribution. Data
is at the CZ-level from Chetty and Hendren (2018a). Average upward mobility at the 25th percentile for Black and white children is
calculated as the expected mean household income rank for households with parents’ income at the 25™ percentile of the parents’
income distribution. Data is at the CZ-level from Chetty et al. (2019). Data from Chetty and Hendren (2018a) is for cohorts born
between 1980 and 1986. Parents” income is measured as of 1996-2000. Data from Chetty et al. (2019) is for cohorts born between 1978
and 1983. Cohort earnings are measured using mean incomes in 2014-2015, and parents’ incomes are measured using mean income
over five years: 1994, 1995, and 1998-2000. All income data for cohorts and parents of cohorts are from IRS tax records. Racegap at
the 25t percentile is the difference in the upward mobility of white children relative to the Black children with parents at the 25t
percentile of the national income distribution. Upward mobility measures have been standardized (z-scored). All regressions include
state fixed effects and observations are weighted by the total number of housing units in 1990. Control variables included are the
house prices in 1990, house price growth between 1980-1990, fraction of high school graduates among Black households and white
households in 1990 in a CZ. Standard errors are clustered at the state level.

1) 2 ) (4)
Average Income Household Income Race gap=
Rank Rank by Race White-Black
Black White
First Stage
AEase of mortgage financingcz 1990—2000 0.0701%** 0.0701*** 0.0701*** 0.0701%**
(0.0166) (0.0166) (0.0166) (0.0166)
R-squared 0.841 0.841 0.841 0.841
F-Stat 17.75 17.75 17.75 17.75
Ordinary Least Squares
Homeowners who moved in 1990-2000 -0.00145 -0.0109 -0.0152 -0.00671
(0.00799) (0.0107) (0.00935) (0.0124)
R-squared 0.712 0.551 0.857 0.613
Reduced Form
AEase of mortgage financingcz 19902000 -0.0138*** -0.0130%** -0.00277 0.0103***
(0.00111) (0.00213) (0.00249) (0.00267)
R-squared 0.808 0.608 0.856 0.641
Two-stage least squares
Homeowners who moved in 1990-2000 -0.197+** -0.186*** -0.0395 0.146**
(0.0519) (0.0478) (0.0297) (0.0592)
R-squared . 0.0664 0.849 0.325
N 551 551 551 551
State FE Y Y Y Y
Baseline controls Y Y Y Y

Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01
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Table A.6
Robustness of impact on upward mobility using change in percentage of mortgaged homeown-
ers between 1990-2000

This table measures the impact on upward mobility due to the change in percentage of owner-occupied housing units with mortgages
in 1990-2000. The first, second, third, and fourth panels present the first stage, OLS, reduced form (RF), and 2SLS IV estimates
respectively. Change in percentage of mortgaged homeowners between 1990 to 2000 is instrumented by the increase in the ease
of mortgage financing. AEase of mortgage financing 19992009 i the percentile of the fraction of houses that become eligible to be
financed by GSE-conforming loans due to the change in the conforming loan limit (CLL) between 1990-2000. The dependent variable
in column 1 is the average upward mobility for low-income households, in columns 2-3 it is the upward mobility by race, and in 4, it is
the race gap. Average upward mobility at the 25" percentile is the expected mean household income rank for individuals with parents
at the 25" percentile of the parents’ income distribution. Data is at the CZ-level from Chetty and Hendren (2018a). Average upward
mobility at the 25™ percentile for Black and white children is calculated as the expected mean household income rank for households
with parents’ income at the 25 percentile of the parents’ income distribution. Data is at the CZ-level from Chetty et al. (2019). Data
from Chetty and Hendren (2018a) is for cohorts born between 1980 and 1986. Parents’ income is measured as of 1996-2000. Data from
Chetty et al. (2019) is for cohorts born between 1978 and 1983. Cohort earnings are measured using mean incomes in 2014-2015, and
parents’ incomes are measured using mean income over five years: 1994, 1995, and 1998-2000. All income data for cohorts and parents
of cohorts are from IRS tax records. Racegap at the 25t percentile is the difference in the upward mobility of white children relative
to the Black children with parents at the 25t percentile of the national income distribution. Upward mobility measures have been
standardized (z-scored). All regressions include state fixed effects and all observations are weighted by the total number of housing
units in 1990. Control variables included are the house prices in 1990, house price growth between 1980-1990, fraction of high school
graduates among Black households and white households in 1990 in a CZ. Standard errors are clustered at the state level.

@) ) ) (4)
Average Income Household Income Race gap=
Rank Rank by Race White-Black
Black White
First Stage
AEase of mortgage financingcz 1990—2000 0.130*** 0.130*** 0.130*** 0.130***
(0.0188) (0.0188) (0.0188) (0.0188)
R-squared 0.670 0.670 0.670 0.670
F-Stat 47.84 47.84 47.84 47.84
Ordinary Least Squares
Change in % with mortgagescz,1990—2000 -0.0132** -0.0135** -0.00220 0.0115*
(0.00513) (0.00614) (0.00655) (0.00680)
R-squared 0.719 0.554 0.854 0.615
Reduced Form
AEase of mortgage financingcz 1990—2000 -0.0138*** -0.0130%** -0.00277 0.0103***
(0.00111) (0.00213) (0.00249) (0.00267)
R-squared 0.808 0.608 0.856 0.641
Two-stage least squares
Change in % with mortgagescz 1990—2000 -0.106*** -0.100*** -0.0213 0.0790***
(0.0189) (0.0218) (0.0178) (0.0245)
R-squared 0.380 0.350 0.845 0.519
N 551 551 551 551
State FE Y Y Y Y
Baseline controls Y Y Y Y

Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01
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Table A.7
Examining variation in tract-level ease of mortgage financing

Panel A shows the change in homeownership between 1990-2000 using two different definitions of ease in mortgage financing at
the tract-level. Panel B shows the results corresponding to the specification in Panel B of Table 2 with the depdendent variable de-
fined as the change in homeownership between 1980-1990. The dependent variable in column 1 in Panel A (Panel B) is the change
in homeownership defined as the number of homeowners in 2000 (1990) minus the number of homeowners in 1990 (1980) rela-
tive to the total number of renters and homeowners in 1990 (1980). In columns 2 and 3 the dependent variable is the change in
homeownership of white (Black) households from 1990 to 2000 (1980 to 1990) relative to the total number of renters and home-
owners, in Panel A (Panel B). AEase of mortgage financing,; 1999 2909 i8 the percentile of the fraction of houses that become eligible
to be financed by GSE-conforming loans due to the change in the conforming loan limit (CLL) between 1990-2000 in each tract.
AEase of mortgage financing_; 1999009 at the census tract level is the percentile of the fraction of houses that become eligible to be
financed by GSE-conforming loans due to the change in the CLL between 1990-2000 in the remaining tracts in a CZ excluding the
census tract being measured. Targeted tract is 1 if the tract is classified as being under the “Underserved Areas Goal" based on Hous-
ing and Urban (HUD) classification as of 1996. Control variables included are the house prices in 1990, house price growth between
1980-1990, fraction of high school graduates among Black households and white households in 1990 in a CZ. All columns include
CZ-fixed effects and observations are weighted by the total number of housing units in 1990. The dependent variables are winsorized
at the 1% level. Standard errors are clustered at the at the CZ-level.

Panel A: Alternate tract-level instruments

1 2 (©)
Change in homeownership 1990-2000
Total Black White
AEase in mortgage financing.; 19902000 0.266*** -0.014*** 0.279***
(0.038) (0.003) (0.036)
A Ease in mortgage financing_ .+ 1990—2000 -2.297+%* -0.052 -2.248%*
(0.711) (0.112) (0.623)
R2 0.109 0.161 0.119
CZFE Y Y Y
N 36054 36054 36054

Panel B: Change in homeownership between 1980-1990

1 2 ®3)
Change in homeownership 1980-1990
Total Black White
A Ease in mortgage financing_ ¢ 1990—2000 % Targeted tract.; -0.116 -0.089 0.017
(0.135) (0.117) (0.024)
Targeted tract; -19.860** -19.539*** -0.073
(7.770) (7.172) (1.399)
AEase in mortgage financing_ .+ 19902000 7.125 1.964 1.147
(11.166) (6.562) (0.934)
R? 0.005 0.005 0.051
CZFE Y Y Y
N 22516 22516 22516

Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01
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Table A.8
Using tract-level variation based on CLL cutoffs of only inexpensive tracts

This table presents the impact of the increase in the increase in ease of mortgage financing in the most inexpensive tracts in a CZ on
change in homeownership between 1990-2000 in Panel A and on average upward mobility in Panel B, at the tract-level. In Panel A, the
dependent variable in column 1 is the change in homeownership between 1990-2000 defined as the number of homeowners in 2000
minus the number of homeowners in 1990 relative to the total number of renters and homeowners in 1990. In columns 2 and 3 the de-
pendent variable is the change in homeownership of white (Black) households from 1990 to 2000 relative to the total number of renters
and homeowners. In Panel B, columns 1, 2, and 3 present the reduced form (RF), OLS and 2SLS estimates, respectively. The dependent
variable is average upward mobility at the 25! measured as the expected mean household income rank for individuals with parents
at the 25" percentile of the parents’ income distribution. Data on average upward mobility is from Chetty et al. (2020). Data from
Chetty et al. (2020) is for cohorts born between 1978 and 1983. Cohort earnings are measured using mean incomes in 2014-2015, and
parents’ incomes are measured using mean income over five years: 1994, 1995, and 1998-2000. Change in homeownership between
1990-2000 is instrumented with AEase of mortgage financinngff;ggﬁOOO. AEase of mortgage financingT:;ff;;gﬁooo is the percentile of
the fraction of houses that become eligible to be financed by GSE-conforming loans due to the change in the CLL between 1990-2000
(excluding the census tract being measured) in the bottom 2 quintiles of tract-level median house prices in a CZ, in both panels. Tar-
geted tract is 1 if the tract is classified as being under the “Underserved Areas Goal" based on Housing and Urban (HUD) classification
as of 1996. Control variables included are the house prices in 1990, house price growth between 1980-1990, fraction of high school
graduates among Black households and white households in 1990 in a CZ. All columns include CZ-fixed effects and observations are
weighted by the total number of housing units in 1990. The dependent variables are winsorized at the 1% level. Standard errors are
clustered at the CZ-level.

Panel A: Change in homeownership between 1990-2000

1) (2 3)
Change in homeownership 1990-2000
Total Black White
AEase in mortgage ﬁnancingi"ff fgggijjgooo x Targeted tract -0.124%** -0.007 -0.115%**
(0.024) (0.007) (0.025)
Targeted tract,; -9.369*** 0.801** -10.316***
' (1.663) (0.314) (1.618)
AEase in mortgage financingT:tx f;;lgl_vsooo 0.606** -0.043 0.639**
(0.284) (0.048) (0.270)
R? 0.109 0.160 0.118
CZFE Y Y Y
N 36054 36054 36054

Panel B: Average upward mobility

1) @) ©)

Average Household Income Rank

Inexpensive

AEase in mortgage financing” ; Jog0 009 X Targeted tractc; -0.006***
(0.002)
Targeted tract,; -0.461*** -0.821*** -1.672%**
(0.092) (0.069) (0.444)
AEase in mortgage financingl_n:;f fgggijgooo -0.005
(0.008)
Change in homeownership; 19992000 X Targeted tract; 0.158*** 3.994**
(0.030) (1.743)
Change in homeownership, 1990—2000 0.059*** -1.273**
(0.014) (0.635)
R? 0.483 0.481 .
N 36056 36054 36054
CZFE Y Y Y
Type RF OLS 25LS

Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01
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Table A.9
Using tract-level variation based on CLL cutoffs of only expensive tracts

This table presents the impact of the increase in the ease of mortgage financing in the most expensive tracts in a CZ on change
in homeownership between 1990-2000 in Panel A and on average upward mobility in Panel B, at the tract-level. In Panel A, the
dependent variable in column 1 is the change in homeownership between 1990-2000 defined as the number of homeowners in 2000
minus the number of homeowners in 1990 relative to the total number of renters and homeowners in 1990. In columns 2 and 3 the
dependent variable is the change in homeownership of white (Black) households from 1990 to 2000 relative to the total number of
renters and homeowners. In Panel B, columns 1, 2, and 3 present the reduced form (RF), OLS and 2SLS estimates, respectively. The
dependent variable is average upward mobility at the 75t measured as the expected mean household income rank for individuals with
parents at the 751 percentile of the parents’ income distribution. Data on average upward mobility is from Chetty et al. (2020). Data
from Chetty et al. (2020) is for cohorts born between 1978 and 1983. Cohort earnings are measured using mean incomes in 2014-2015,
and parents’ incomes are measured using mean income over five years: 1994, 1995, and 1998-2000. Change in homeownership between
1990-2000 is instrumented with AEase of mortgage financingifl 990 2000- AEase of mortgage ﬁnancing’zﬁggimoo at the census tract
level is the percentile of the fraction of houses that become eligible to be financed by GSE-conforming loans due to the change in the
CLL between 1990-2000 (excluding the census tract being measured) in the top 2 quintiles of tract-level median house prices in a CZ,
in both panels. Targeted tract is 1 if the tract is classified as being under the “Underserved Areas Goal" based on Housing and Urban
(HUD) classification as of 1996. All columns include CZ-fixed effects and observations are weighted by the total number of housing
units in 1990. The dependent variables are winsorized at the 1% level. Standard errors are clustered at the CZ-level.

Panel A: Change in homeownership between 1990-2000

(1) ) 3
Change in homeownership 1990-2000
Total Black White
AEase in mortgage ﬁnancingliif 61259%]52000 x Targeted tract; -0.116™** -0.009 -0.105%**
(0.026) (0.007) (0.028)
Targeted tract,; -7.950%** 0.798** -8.927***
(1.592) (0.310) (1.632)
. . .. _Expensive KoKk ok
AEase in mortgage financing ¢t,1990—2000 -3.180 0.108 -3.283
(0.531) (0.072) (0.562)
R? 0.112 0.160 0.121
CZFE Y Y Y
N 36054 36054 36054

Panel B: Average upward mobility

1) @) ©)

Average Household Income Rank

Expensive

AEase in mortgage financing” ; 1990_n009 X Targeted tractc; -0.007***
(0.002)
Targeted tract,; -0.321*** -0.821*** -1.765%**
(0.080) (0.069) (0.419)
AEase in mortgage ﬁnancingzﬁ e{;sglgizooo -0.156***
(0.022)
Change in homeownership,; 1990_2000 % Targeted tract.; 0.158*** 4.412%**
(0.030) (1.599)
Change in homeownership, 1990—2000 0.059*** -1.418**
(0.014) (0.587)
R? 0.508 0.481 .
N 36056 36054 36054
CZFE Y Y Y
Type RF OLS 25LS

Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01
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Table A.10
Impact on house price growth between 1990-2000

This table presents the results of the change in homeownership in 1990-2000 on the change in median house prices between 1990-
2000 at the CZ-level (Panel A) and the census tract-level (Panel B). Columns 1, 2, and 3 present the reduced form, OLS and 2SLS
estimates, respectively. The dependent variable in all columns is the change in log of median house price value for all owner-
occupied houses from 1990 to 2000 at the CZ-level in Panel A and at the tract-level in Panel B. The dependent variable is standardized
(z-scored). Change in homeownershipcy 19902000 and change in homeownership,; 1990—2000 is the change in the number of home-
owners from 1990 to 2000 relative to the total number of renters and homeowners in 1990 at the CZ- and tract-level, respectively.
In Panel A, change in homeownership between 1990-2000 is instrumented with AEase of mortgage financingcy 1990_s099 and with
AEase of mortgage financing £,1990—2000 in Panel B. AEase of mortgage ﬁnancingcz/lggof2000 is the percentile of the fraction of houses
that become eligible to be financed by GSE-conforming loans due to the change in the conforming loan limit (CLL) between 1990-
2000. AEase of mortgage financing 19902000 at the census tract level is the percentile of the fraction of houses that become eligible
to be financed by GSE-conforming loans due to the change in the CLL between 1990-2000 in the remaining tracts in a CZ excluding
the census tract being measured. Targeted tract is 1 if the tract is classified as being under the “Underserved Areas Goal" based on
Housing and Urban (HUD) classification as of 1996. Fixed effects and control variables are included as indicated. Control variables
included are the house prices in 1990, house price growth between 1980-1990, fraction of high school graduates among Black house-
holds and white households in 1990 in a CZ. Observations are weighted by the total number of housing units in 1990. Standard errors
are clustered at the state level in Panel A and at the CZ level in Panel B.

Panel A: CZ-level analysis

@) @ ®)
ALog (House prices)1999—2000
AEase of mortgage financingcz 1990—2000 -0.001
(0.001)
Change in homeownershipcz 19902000 0.004** -0.006
(0.002) (0.005)
R? 0.858 0.866 0.817
N 551 551 551
State FE Y Y Y
Baseline controls Y Y Y
Type RF OLS 25SLS
Panel B: Tract-level analysis
(€ @) @)
ALog (House prices)1990—2000
AEase in mortgage financing_ .+ 19902000 X Targeted tract; -0.001**
(0.000)
Targeted tract,; 0.020** -0.004 -0.048
(0.009) (0.009) (0.035)
AEase in mortgage financing_ .t 19902000 0.009**
(0.004)
Change in homeownership,; 19902000 X Targeted tract; 0.031*** 0.229*
(0.005) (0.127)
Change in homeownership, 1990—2000 0.021%** -0.047
(0.003) (0.043)
R? 0.558 0.561 .
N 35625 35624 35624
CZFE Y Y Y
Type RF OLS 2SLS

Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01
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Table A.11
Robustness to using alternative measure of school quality based on mean test scores

This table presents the results of the change in homeownership in 1990-2000 on school quality at the CZ-level (tract-level)
in Panel A (Panel B). Columns 1, 2, and 3 present the reduced form (RF), OLS and 2SLS estimates, respectively. Change
in homeownershipcyz 1990-2000 and change in homeownershipc 19902000 is the change in the number of homeowners from
1990 to 2000 relative to the total number of renters and homeowners in 1990 at the CZ- and tract-level, respectively. In
Panel A, change in homeownership between 1990-2000 is instrumented with AEase of mortgage financing., 1999_p009 and with
AEase of mortgage financing_ ; 1999_009 in Panel B. AEase of mortgage financing 19902009 i the percentile of the fraction of houses
that become eligible to be financed by GSE-conforming loans due to the change in the conforming loan limit (CLL) between 1990-
2000. AEase of mortgage financing_; 1999_ngqp at the census tract level is the percentile of the fraction of houses that become eligible
to be financed by GSE-conforming loans due to the change in the CLL between 1990-2000 in the remaining tracts in a CZ excluding
the census tract being measured. Targeted tract is 1 if the tract is classified as being under the “Underserved Areas Goal" based on
Housing and Urban (HUD) classification as of 1996. The dependent variable in all columns is school quality measured using mean
of district-level 3rd-grade math test scores from the Stanford Education Data Archive (in 2013), following Chetty et al. (2020). For
the mapping from the district-level to tract-level, we use school-catchment areas (attendance boundaries) from 2017, weighting by
the proportion of land area covered by a given school-district in a tract, following Chetty et al. (2020). Dependent variable has been
standardized (z-scored). Fixed effects and control variables are included as indicated. Control variables included are the house prices
in 1990, house price growth between 1980-1990, fraction of high school graduates among Black households and white households in
1990 in a CZ. Observations are weighted by the total number of housing units in 1990. Standard errors are clustered at the state level
in Panel A and at the CZ level in Panel B.
Panel A: CZ-level analysis

€ 2 (©)
School quality:
Mean test score
AEase of mortgage financingcz 1990—2000 -0.000
(0.002)
Change in homeownershipcz 19902000 0.019*** -0.003
(0.005) (0.017)
R? 0.817 0.826 0.814
N 551 551 551
State FE Y Y Y
Baseline controls Y Y Y
Type RF OLS 25LS
Panel B: Tract-level analysis
) 2 (©)
School quality:
Mean test score
AEase in mortgage financing_ . 19902000 X Targeted tract -0.005***
(0.001)
Targeted tract,; -0.156** -0.450*** -1.042%**
(0.060) (0.051) (0.287)
AEase in mortgage financing_ . 19902000 -0.072%**
(0.015)
Change in homeownership,; 19902000 X Targeted tract 0.058*** 2.727**
(0.022) (1.092)
Change in homeownership,; 1990—2000 0.065*** -0.860**
(0.016) (0.397)
R? 0.464 0.455 .
N 35925 35923 35923
CZFE Y Y Y
Type RF OLS 2SLS

Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01
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Table A.12
Alternative channel: Aggregate housing wealth channel

This table presents the results for the change in homeownership in 1990-2000 on aggregate housing value by race at the CZ-level in Panel A and at the tract-level in Panel B. The
dependent variable in columns 1-3 (4-6) is aggregate housing value (in million of dollars in Panel A and in thousand of dollars in Panel B) in owner-occupied housing units for
Black (white) homeowners at the CZ-level (Panel A) and tract-level (Panel B) between 1990-2000. Remaining variables and details on the empirical specification are as described
in Table 4.

Panel A: CZ-level

@ ) ©) (4) (5) (6)

Aggregate housing value (in $ million)

Black White
AEase of mortgage financingcz 1990—2000 99 1506*
(69) (867)
Change in homeownershipcz 1990—2000 -136 888 -2421 13491
(137) (659) (2166) (8596)
R? 0.709 0.697 0.480 0.688 0.674 0.393
N 551 551 551 551 551 551
CZFE Y Y Y Y Y Y
Baseline controls Y Y Y Y Y Y
Type OLS OLS 2SLS OLS OLS 2SLS
Panel B: Tract-level
@ 2 @) (4) ®) (6)
Aggregate housing value (in "000s)
Black White
AEase in mortgage financing_ . 19902000 X Targeted tract. S S
() (0)
Targeted tract,; 1 -46*** =21 7% 28%** -97%** -430%**
(12) (12) (41) (11) (16) (58)
AEase in mortgage financing_ .+ 19902000 -33%** -39%**
(6) (3)
Change in homeownership,; 19902000 X Targeted tract,; -82*H* 686"+ -88*** 1438***
17) (153) (20) (213)
Change in homeownership,; 1990—2000 144*** -123** 190*** -340***
(19) (55) (24) (95)
R2 0.225 0.286 . 0.367 0.447 .
N 36056 36054 36054 36056 36054 36054
CZFE Y Y Y Y Y Y
RF OLS 2SLS RF OLS 2SLS

Type
Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01
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Table A.13
Alternative channel: Impact on crime

The table presents the impact of the change in homeownership on crime. Columns 1, 4, and 7 present the reduced form (RF) estimates, columns 2, 5, and 8 present OLS es-
timates and columns 3, 6, and 9 present 2SLS estimates. Change in homeownershipcz 1990—2000 is the change in the number of homeowners from 1990 to 2000 relative to the
total number of renters and homeowners in 1990 at the CZ-level. Change in homeownership between 1990-2000 is instrumented with AEase of mortgage financing 7 1999_2000-
AEase of mortgage financing . 1999_oqp 1S the percentile of the fraction of houses that become eligible to be financed by GSE-conforming loans due to the change in the conform-
ing loan limit (CLL) between 1990-2000. The dependent variable in columns 1-3 (4-6) is the average local correctional institution population per 100,000 separately for the Black
(white) population in the years 1990-2002, while the dependent variable in columns 7-9 is average murders per 100,000 of population between for the years 1992, 1997, and 2002
in CZs with greater mortgage financing. Columns 1—3 (4—6) includes the average local correctional institution population per 100,000 for the Black (white) population in the
years 1977-1989. Columns 7-9 includes the average murder rate between 1977-1987 (specifically 1977, 1978, 1980, 1981, 1982, 1983, 1984, 1985, and 1987). All regressions include
the state fixed effects. Control variables included are the house prices in 1990, house price growth between 1980-1990, fraction of high school graduates among Black households
and white households in 1990 in a CZ. All variables have been standardized (z-scored) for ease of interpretation. Standard errors are clustered at the state level. Observations are
weighted by the total number of housing units in 1990.

@ @) ®) (4) () (6) @) ®) ©)
Local correctional institution population per 100,000 Murder per 100,000
Black White
AEase of mortgage financingcz 19902000 0.002 0.000 0.012***
(0.003) (0.004) (0.004)
Change in homeownershipcz 1990—2000 -0.001 0.015 -0.007 0.001 0.006 0.091***
(0.004) (0.025) (0.006) (0.032) (0.006) (0.033)
R? 0.810 0.809 0.804 0.890 0.891 0.890 0.845 0.829 0.718
N 544 544 544 544 544 544 544 544 544
State FE Y Y Y Y Y Y Y Y Y
Baseline controls Y Y Y Y Y Y Y Y Y
Type RF OLS 2SLS RFE OLS 25LS RF OLS 25LS

Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01



Table A.14
Alternative channel: Impact on social capital

The table presents the impact of the change in homeownership on social capital. Columns 1, 2, and 3 present the reduced form
(RF), OLS and 2SLS estimates, respectively. The dependent variable is social capital index in 2000, from Rupasingha and Goetz
(2008). Change in homeownershipcyz 19902000 is the change in the number of homeowners from 1990 to 2000 relative to the total
number of renters and homeowners in 1990 at the CZ-level. Change in homeownership between 1990-2000 is instrumented with
AEase of mortgage financing 1990 2000- AEase of mortgage financing 1999 29q9 is the percentile of the fraction of houses that be-
come eligible to be financed by GSE-conforming loans due to the change in the conforming loan limit (CLL) between 1990-2000. All
regressions include the CZ fixed effects. Control variables included are the house prices in 1990, house price growth between 1980—
1990, fraction of high school graduates among Black households and white households in 1990 in a CZ, and social capital index in the
pre-period in 1990. All variables have been standardized (z-scored). Standard errors are clustered at the state level. Observations are
weighted by the total number of housing units in 1990.

1 2 ®3)
Social capital index
AEase of mortgage financingcz 1990—2000 0.003**
(0.001)
Change in homeownershipcz 19902000 0.005 0.024***
(0.004) (0.009)
R2 0.954 0.954 0.945
N 551 551 551
CZFE Y Y Y
Baseline controls Y Y Y
Type RF OLS 2SLS

Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01
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Table A.15
Robustness of impact on children’s upward mobility to alternative hypotheses

This table presents robustness to alternate hypothesis for the impact of the change in homeownership between 1990—2000 on children’s average upward mobility. In all
columns, except column 5, the 2SLS IV estimates using equation (17) are shown with the average upward mobility as the dependent variable. Average upward mobility at
the 25t percentile is the expected mean household income rank for individuals with parents at the 25™ percentile of the parents’ income distribution. Data is at the CZ-level
from Chetty and Hendren (2018a) and is standardized (z-scored). Change in homeownership is the change in the number of homeowners from 1990 to 2000 relative to the total
number of renters and homeowners in 1990 at the CZ-level. Column 1 includes controls for Great Migration (1940-1970) using the variable from Derenoncourt (2019), which
is a shift-share instrument that combines pre-1940 black southern migrants’ location choices with supply-side variation in county outmigration between 1940-1970. Column 2
controls for suburbanization between 1990-2000 using the 1950-1990 growth in aggregate population in central cities variable from Baum-Snow (2007) and column 3 includes the
interaction term with change in homeownership between 1990-2000. Column 4 includes the migration inflow (outflow) rate into (out of) a given CZ from (to) other CZs (divided
by CZ population from 2000 Census) using the IRS Statistics of Income 2004-2005. Column 5 shows the change in homeownership between 1990-2000 as the dependent variable
and with housing supply elasticity from Saiz (2010). Column 6 includes the Saiz (2010) instrument as a control. Column 7 includes the manufacturing share of the labour force
in 1970 as a control variable. All regressions include state fixed effects and all columns are weighted by the total number of housing units in 1990. Control variables included
are the house prices in 1990, house price growth between 1980-1990, fraction of high school graduates among Black households and white households in 1990 in a CZ. Standard
errors are clustered at the state level.

1) @) ©) (4) ©®) (6) @)

Dependent variable: Average Upward Mobility Change in Average.
HO Upward
1990-2000 Mobility
Alternative hypotheses: Great Suburbanization Controlling for Housing supply Manufacturing
Migration across-CZ Elasticity
migration
Change in homeownershipcz 19902000 -0.091** -0.046** -0.048* -0.317** -0.051** -0.080**
(0.041) (0.022) (0.025) (0.133) (0.021) (0.034)
Change in homeownershipcz,1990—2000 % Central City Pop. -0.019
&Wt.1950-1990
(0.069)
Housing supply elasticity -0.165 0.007
(0.370) (0.033)
R? 0.715 0.521 0.520 . 0.692 0.353 0.797
N 129 193 193 551 202 202 129
State FE Y Y Y Y Y Y Y
Baseline controls Y Y Y Y Y Y Y
Type 2SLS 2SLS 2SLS 2SLS 2SLS 2SLS 2SLS

Standard errors in parentheses; * p < 0.10, **

p < 0.05, 7 p < 0.01



Table A.16
Robustness to using alternative instrument based on low-income households

This table measures the impact on upward mobility in CZs with change in homeowners between 1990-2000, using an alternate in-
strument. The first, second, third, and fourth panels present the first stage, OLS, reduced form, and 2SLS IV estimates respectively.
Change in homeownership is the change in the number of homeowners from 1990 to 2000 relative to the total number of renters and
homeowners in 1990 at the CZ-level. Change in homeownership between 1990-2000 is instrumented with an alternative instrument.
The instrument Alt. AEase of mortgage financing 19992909 15 the percentile of the fraction of households that become eligible to be
financed by GSE-conforming loans due to the change in median income in a CZ from 1990 to 2000. We use the fraction of households
that fall in the income bucket corresponding to the increase in median income in 1990 from the 1990 Census. Median income by county
is provided by the Housing and Urban Department. We calculate the mean fraction across counties within a CZ and use the percentile
transformation to get the instrument of interest, Alt. AEase of mortgage financing- 7,1990—2000" The dependent variable in column 1 is
the average upward mobility for low-income households, in columns 2-3 it is the upward mobility by race, and in 4, it is the race
gap. Average upward mobility at the 25™ percentile is the expected mean household income rank for individuals with parents at
the 25t percentile of the parents” income distribution. Data is at the CZ-level from Chetty and Hendren (2018a). Average upward
mobility at the 25™ percentile for Black and white children is calculated as the expected mean household income rank for households
with parents’ income at the 25t percentile of the parents’ income distribution. Data is at the CZ-level from Chetty et al. (2019). Data
from Chetty and Hendren (2018a) is for cohorts born between 1980 and 1986. Parents’ income is measured as of 1996-2000. Data
from Chetty et al. (2019) is for cohorts born between 1978 and 1983. Cohort earnings are measured using mean incomes in 2014-2015,
and parents’ incomes are measured using mean income over five years: 1994, 1995, and 1998-2000. All income data for cohorts and
parents of cohorts are from IRS tax records. Racegap at the 25! percentile is the difference in the upward mobility of white children
relative to the Black children with parents at the 25" percentile of the national income distribution. Upward mobility measures have
been standardized (z-scored). All regressions include state fixed effects and observations are weighted by the total number of housing
units in 1990. Control variables included are the house prices in 1990, house price growth between 1980-1990, fraction of high school
graduates among Black households and white households in 1990 in a CZ. Standard errors are clustered at the state level.

1) @) (©) (4)
Average Income Household Income Race gap=
Rank Rank by Race White-Black
Black White
First Stage
Alt. AEase of mortgage financingcz 19902000 0.267*** 0.267*** 0.267*** 0.267***
(0.0687) (0.0687) (0.0687) (0.0687)
R-squared 0.739 0.739 0.739 0.739
F-Stat 15.09 15.09 15.09 15.09
Ordinary Least Squares
Change in homeownershipcz 19902000 -0.00111 -0.000725 -0.00207* -0.00168
(0.00155) (0.00147) (0.00119) (0.00153)
R-squared 0.713 0.549 0.856 0.614
Reduced Form
Alt. AEase of mortgage financingcz 1990—2000 -0.00264** -0.00465*** -0.000735 0.00397***
(0.00109) (0.00165) (0.00133) (0.00147)
R-squared 0.718 0.562 0.854 0.620
Two-stage least squares
Change in homeownershipcz 19902000 -0.00991** -0.0174** -0.00275 0.0149**
(0.00424) (0.00718) (0.00459) (0.00686)
R-squared 0.648 0.385 0.855 0.489
N 551 551 551 551
State FE Y Y Y Y
Baseline controls Y Y Y Y

Standard errors in parentheses; * p < 0.10, ** p < 0.05, *** p < 0.01
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