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Abstract

We show five new results about small- and medium-
sized real estate investors (SMREI) who participate
through legal entities in US housing markets. First,
SMREI have the largest growth across all cities post
Great Recession, in contrast to Wall Street Landlords
who concentrate in superstar cities. Second, SMREI
increase house price growth and price-to-income ratio,
especially in the bottom price tier. Third, this effect
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is reversed as investors trigger a medium-run suppl
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response. Fourth, in areas with a high supply elastic-
ity, SMREI affect rents more than prices. Finally, SMREI
change the composition of the housing stock in favor of
multifamily units.

1 | INTRODUCTION

Real estate investors have attracted a lot of attention recently from academia, policy, and media
circles. In this article, we study a comprehensive database covering all US housing transaction
records during the period 2000-2017. Our contribution is to uncover two sets of results. First, we
classify and document characteristics of real estate investors. Second, we use a novel identification
strategy to study the effects of small- and medium-sized real estate investors (SMREI) on housing
markets. Our findings contribute to the growing literature that studies legal entities (LLCs, LPs,
Trusts, REITSs, etc.), referred to as institutional or corporate investors, in the housing markets after
the Great Recession.! While the majority of the literature has studied economic effects of large-
scale institutional investors, or the combined effects of investors of any size, our paper deviates

I See, for example, Allen et al. (2018), Mills et al. (2019), Brunson and Buttimer (2020), Gurun et al. (2023), Lambie-Hanson
et al. (2022), and Ganduri et al. (2022).
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from this path by showing the importance and impact of SMREI. Moreover, our paper is one of
the first in this literature to study the multi-family market in addition to the single-family and
show differential effects of investors in those markets.

‘We show that the group of investors that had the largest growth in terms of housing purchases
post Great Recession were the SMREI. Compared to the early 2000s, the increase in the number
and value of purchases by SMREI in the US housing market was inversely proportional to the
investors’ size. These investors are mainly local as their purchases are in the same Metropolitan
Statistical Area (MSA) of their mailing address, and they are located throughout the US geography.
In contrast, large institutional investors are geographically concentrated in large metropolitan
areas, away from their mailing address. The large investors, so-called Wall Street Landlords (WSL),
account for less than 2% of the share of housing purchases across the United States in the post
Great Recession period.

The growth of institutional investors in housing markets takes place in a period characterized
by a dramatic drop of risk-free rates. Low and stable interest rates can lead to significantly higher
demand for income-generating assets such as housing.” At the same time, house prices across
the United States suffered a substantial bust. Thus, both these forces made housing an attractive
investment opportunity. This motivated us to utilize the precrisis “local propensity to invest” as
our identification strategy.

We show that 1 standard deviation higher purchases by SMREI leads to 1.37 percentage points
(pp) higher housing price growth for the median house, consistent with the findings of Allen
et al. (2018), Mills et al. (2019), and Lambie-Hanson et al. (2022). Contrary to what is common
belief, the impact in most areas is entirely driven by small- and medium-sized and local investors.
Moreover, we show that prices grew significantly faster than income. The market segment that
is more sensitive to purchases by SMREI is the bottom price tier. As first-time buyers tend to
purchase housing from the bottom price tier, it is apparent that investors have large effects on
affordability especially for this group.

Our cross-sectional analysis shows strong effects on the overall supply of housing with clear
compositional effects in the characteristics of the newly constructed stock. One pp increase in
the share of SMREI increases the number of new construction permits for single-unit buildings
by 4.5% on average, and for buildings of five or more units by 15.7% on average. In light of these
findings, we apply the projection method developed by Jorda (2005) to separate the short-run
impact of investors, in which the housing supply is more inelastic, from the long run, in which
housing supply can adjust.

We show that much of the cross-sectional results are driven by a powerful short-run response
of price increases but also by a reduction in the number of vacant units. The impact on prices
weakens over time as new residential units are added to the stock of housing units. Consistent with
the theory, the effects on price-to-income and price-to-rent ratio differ once we split the sample
by the housing supply elasticity in each MSA based on Saiz (2010). In areas with a highly elastic
supply of housing, the purchases of SMREI affect rents more than house prices. In other words, the
increasing number of investors participating in this market searching for yield reduces their short-
term rate of return. However, in the medium term the economy recovers and the yield growth
increases with the income of tenants. In areas with low housing supply elasticity, SMREI have the
opposite effect as prices increase more than rents.

Our identification strategy utilizes the fact that most investors are small and local. As post
Great Recession house prices were collapsed and the yields from risk-free assets decreased due

2 This is consistent with the portfolio channel documented by Daniel et al. (2021) for stock investments.
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to quantitative easing and were expected to remain low due to forward guidance policy, relatively
low prices, and high rental yields made local properties an attractive alternative investment. The
extent to which SMREI participated in the local real estate markets depended on the precrisis
propensity for investments among the local high-income population.

‘We capture such precrisis “local propensity to invest” with the share of the top earners’ business
income over total income in each MSA in 2007, which we calculate using detailed data from indi-
vidual tax filings. High-income households that consistently receive business income are a great
proxy for sophisticated investors who are likely to invest in real estate through legal entities. The
validity of our identification strategy requires that even after conditioning for multiple controls,
the geographical distribution of top earners claiming business income in 2007 must be uncor-
related with the factors that moved house price-to-income dynamics between 2008 and 2017. In
other words, it is unlikely that these SMREI picked geographical locations anticipating a decline
in house values in 2008 and a future appreciation between 2009 and 2015. The group of high earn-
ers plays a more significant role than other groups in the local distribution.® This variable can
be interpreted as the reverse housing net worth channel of Mian and Sufi (2014), which exposes
certain areas to larger macroeffects from declines in housing prices due to their housing leverage.
Our strategy exposes the investment-prone areas to an attractive alternative investment.

Two features of our specification allow us to overcome the main identification concern of omit-
ted variables: (1) In the main specifications we use many fixed effects and control variables that
make it unlikely that the error term reflects common movers of both investors and housing mar-
ket variables. Then, as robustness, we exhaust the list of possible drivers of housing markets
as controls (income, local economic activity, credit conditions, population, composition of labor
markets, foreclosures, other type of housing investors, etc.). None changes the main results. (2)
Predicting the instrument is as hard as it is in the entrepreneurship literature explaining which
cities become hubs for entrepreneurship (e.g., Davidsson, 1991; Rocha & Sternberg, 2005). Most of
the cross-sectional differences are driven by random historical factors. Thus, most of the variation
in the instrument is random, especially unrelated to other drivers of housing markets. We show
that in fact it is very hard to predict the instrument.

‘We perform a battery of tests that suggest that the identification is valid. For example, areas with
the highest or lowest levels of the instrument exhibit parallel pretrends. Placebo tests confirm
the parallel pretrends. This is strong support for the plausibility of the exogeneity assumption
according to Goldsmith-Pinkham et al. (2020). We also run tests based on Altonji et al. (2005) and
Oster (2019), which suggest no concerns of omitted variable bias. In addition, we show robustness
to multiple alternative specifications and definitions of SMREI’ purchases.

Policy implications: The post Great Recession period has been characterized by severe issues
concerning housing affordability across most cities in the world. This affordability crisis differs
from the housing boom of the 2000s in the fact that the number of homeowners has been declin-
ing with the rise of residential housing investors. Officials in several cities have enacted or are
discussing policies to block investors in housing markets.* The implications from our analysis
is that the presence of investors worsens the affordability of buying a house by increasing the

3 The individuals identified in the bottom of the distribution are individuals with low income and likely to rent, whereas
the individuals in the middle of the distribution are typical homeowners, but do not receive business income.

4 This has been the case of large states in the United States. For example, New York and California, where the presence
of investors has reached unprecedented highs, approved statewide rent controls (Business Insider, 2019). Internationally,
cities such as Amsterdam have discussed banning investors from purchasing and renting properties (Bloomberg, 2018),
Berlin is considering expropriating private profit-seeking landlords (The Wall Street Journal, 2019), and Spain imposed
measures to penalize investors (Bloomberg, 2019).
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price-to-income ratio in areas with high-supply restrictions. In those areas, the prices increase
more than income after the investors enter the market. The SMREI affect especially the bottom
tier of the market. In areas with high restrictions on housing supply the investors caused short-
term declines in the rent-to-price ratios, and zero short-term effects in rent-to-income ratios. On
the other hand, in areas with low restrictions on housing supply, the investors had minimal effects
on prices and price-to-income ratios, and they contributed to increased housing supply, especially
in favor of multifamily units. In those areas, the investors did not affect the price affordability.
However, our analysis shows that in those areas the investors caused short-term increases to the
rent-to-income and rent-to prices ratios.

Literature: The article contributes to two seemingly disconnected streams of literature. The first
one analyzes the recent emergence of corporate investors postfinancial crisis. Allen et al. (2018),
Mills et al. (2019), and Brunson and Buttimer (2020) highlight the increasing importance of cor-
porate investors (also referred to as legal entity or business or institutional investors) in housing
markets and describe this new class of investors. Ganduri et al. (2022), Smith and Liu (2020),
Gurun et al. (2023), and An (2022) focus on large institutional investors. Graham (2020) stud-
ies implications of the investors during the housing bust of the 2000s, and Lambie-Hanson et al.
(2022) during the recovery from the Great Recession. Garriga et al. (2022) show that a signifi-
cant part of these investors followed a buy-and-hold strategy, which might suggest searching for
rental income. Moreover, Agarwal et al. (2019), Albanesi et al. (2022), Bayer et al. (2021), and Ben-
David (2011) study short-term investors (commonly known as flippers). Chinco and Mayer (2016),
Cvijanovi¢ and Spaenjers (2021), Davids and Georg (2020), and Favilukis and Van Nieuwerburgh
(2021) analyze foreign and out-of-town investors. We move forward this literature by highlighting
the overwhelming increase in the small- and medium-sized and local investors who buy through
legal entities, and studying their real effects.

The second contribution is to bring a finance perspective to the housing affordability literature.
Traditionally, this literature emphasizes the role of housing supply constraints as a central issue
leading to affordability problems (see, e.g., Gyourko et al., 2013; Molloy et al., 2022, Ben-Shahar
et al., 2020, provide a survey). After classifying investors according to different types (i.e., by size,
location, etc.), our analysis highlights that the purchases by some types that actively participate in
real estate markets have a significant impact on house prices, rents, and affordability. The impact
of investors interacts with housing supply elasticities, making the effect of purchases be large on
prices in markets with low housing supply elasticity, and on rents in markets with high housing
supply elasticity.

The rest of the article is organized as follows. Section 2 describes the data and the new class
of investors. Section 3 presents the cross-sectional analysis. Section 4 presents the dynamic
analysis. Section 5 assesses the validity of the instrument and the robustness of the results.
Section 6 concludes.

2 | INVESTORS IN REAL ESTATE MARKETS
2.1 | Data

The core data we use in the analysis come from the Zillow Transaction and Assessment Dataset
(ZTRAX; Zillow, 2017).° The database covers all ownership transfers as recorded by the counties’

5We include a detailed description of the data sources in Supporting Information Appendix A.
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deeds in the United States. The unit of account is based on individual ownership transfers of
residential properties, including multifamily and single-family, from January 1, 2000 to December
31, 2017. The sample period allows assessing the differences between the pre- and postfinancial
crisis housing booms based on the participation of real estate investors. The final sample consists
of about 85 million transactions.

The universe of deeds is characterized by buyers/owners of residential housing with different
legal identities. We classify real estate investors based on the buyer name. Investors are legal enti-
ties that purchase homes using an LLC, LP, Trust, REIT, etc. in the purchase deed. We filter out
from this category the buyers who are broadly defined as intermediaries, including relocation
companies, nonprofit organizations, construction companies, and national and regional authori-
ties, as well as banks, Ginnie Mae, Fannie Mae, Freddie Mac, and other mortgage loan companies
and credit unions, and the state taking ownership of foreclosed properties. The remaining buyers
are households that either own one house or might own multiple properties under a personal
name.® We use the same coding for the seller names in the deeds, to classify the entities the
investors buy properties from.

To classify the large institutional investors, we collect from industry reports and news reports
the names of the top institutional investors in the single-family and multifamily markets. For
example, Amherst Capital (2018) provides a comprehensive list of the top 20 single-family rental
institutions and the number of homes they own. We also collect the names of the residential
real estate companies that belong to the Standard and Poor (S&P) 500 Real Estate Index, most
of which are apartment REITs. We then search for the names of these top investors and their sub-
sidiaries in the ZTRAX database and ensure they are classified as large investors. We use public
SEC filings and other business websites to track down the names of the subsidiaries of these large
investors. This procedure results in calculating the exact holdings of the top single-family and
multifamily investors.

The key information we use in the analysis relates to different measurements of the volume and
share of purchases by SMREI and WSL. The key variable we construct measures the total dollar
value of investors’ purchases in real terms over all the purchases at the MSA-year level.’

To construct our instrumental variable, we use zip code level information on the precrisis
investment attitudes in different areas identified by individual tax returns from the Statistics of
Income of the Internal Revenue Services (IRS). The data contain information of all the individu-
als filing income taxes by income group and by zip code, such as the number of individuals and
total earnings. Our instrument is the average share of business income over total income of high
earners (annual adjusted gross income above $100k) in each MSA in 2007. We weigh by the total
income of high earners to aggregate to the MSA level in 2007. The choice of the year is to specify
their attitude toward investment before the Great Recession, and this avoids the share to move
with house prices. As a robustness check, we have performed the analysis using previous years.
To assess the shift of investments over time, we construct the panel version of the instrument
by interacting with the average rate of 1-year certificate of deposits (CD) rate from the consumer
financial services company Bankrate.

% In the Supporting Information, we classify the households (using personal name in the deeds) that bought two or more
properties in the same MSA within any 2-year period as individual investors. The purchases by institutional investors were
more than double in dollar value the purchases by individual investors post Great Recession.

7The number of purchases would underestimate presence in the apartment market. For example, the number of purchases
would equate a purchase of one condominium to the purchase of one apartment building of 100 apartments. For robustness
checks, we use alternative measures of the presence of investors based on the number of properties purchased.
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For aggregate prices, we use the Zillow Home Value indices for all homes, the bottom-tier and
the top-tier homes at the MSA level. The bottom-tier segment of the market is the bottom third of
the housing price distribution in each MSA, and captures the typical rental unit that is attractive
for real estate investors searching for cash-flow yield. The middle tier captures the typical owner-
occupied housing unit, whereas the top-tier captures the luxury market for owner- and rental-
occupied housing (i.e., including high-end vacation homes). For each group, the price captures
the median value within each segment (i.e., for the bottom tier the median price represents the
17th percentile of the prices of the total market).® Similarly, housing rents come from the Zillow
Rent index for all homes. For our comprehensive list of control variables, we use population data
from the Census, the unemployment rate from the Bureau of Labor Statistics, and income from
the Statistics of Income of the IRS and Zillow. We calculate the 17th, 50th, and 83rd percentiles
of individual income from the IRS to get the price-to-income and the rent-to-price ratios for the
corresponding tiers.

To explore the effects of investors’ purchases in the supply side, we collect the number of new
construction permits from the Census Bureau’s annual Building Permits Survey available at the
zip code level.

The data allow the inclusion of 341 MSAs with complete information on housing variables,
investors’ activity, control variables, and the instrumental variable. Table 1, Panel A, summa-
rizes the key statistics of the cross-sectional sample between 2009 and 2017. According to the
data, SMREI purchase on average 12.22% of the market annually. The average house price growth
(mid-tier) is 0.47% annually, and this includes some MSAs with house prices declines and other
areas with nearly 6% growth annually. Table 1, Panel B, summarizes the key variables in the
panel analysis.

2.2 | Trends of real estate investors: A new class of investors

Figure 1 summarizes the trend of real estate purchases by SMREI for the period 2000-2017. In
2006, these investors represented about 8% of the purchases whereas by 2015 they represented
over 16%. Their participation changed right after the dramatic drop of risk-free rates (top panel)
and ahead of the recovery of the stock market (bottom panel).’

2.21 | Location of investment properties

We further separate the SMREI by their origins relative to the location of the investment. This cre-
ates three distinct groups with local, out-of-town domestic and foreign investors. Local investors
have a mailing address in the purchase deed in the same MSA as the property purchased. Out-of-
town domestic investors have their mailing address in the United States, but outside the MSA of
the property they purchase. Finally, foreign investors have a mailing address outside the United
States. Figure 2 plots the share of each category of investors for the period 2000-2017. After 2009,
the purchases by local SMREI constituted about two-thirds of the total purchases by SMREL, if we
exclude the purchases with missing addresses. The typical examples are business professionals,

8In a symmetrical way, the top-tier segment of the market is the top third of the price distribution in each MSA, and the
top-tier price is the top 83rd percentile of prices within an MSA.

° These patterns suggest a portfolio channel as what Daniel et al. (2021) show for stock investments.
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TABLE 1 Summary statistics.

Obs Mean SD Min Max
Panel A - MSA level

Small- and medium-sized investors’ (SMREI) share (%) 341 12.22 7.59 3.10 40.69
Wall Street Landlords’ (WSL) share (%) 341 0.31 1.08 0.00 11.87
Top-tier price growth (%) 337 0.43 1.54 —4.26 6.45

Mid-tier price growth (%) 341 0.47 1.75 —5.15 5.96

Bottom-tier price growth (%) 306 0.17 2.48 —8.97 7.04
Top-tier price-to-income ratio 337 3.1 1.23 1.40 9.50

Mid-tier price-to-income ratio 341 4.85 2.45 1.50 16.98
Bottom-tier price-to-income ratio 306 8.70 5.55 1.05 38.68
Log number of building permits all properties 341 6.49 1.27 2.33 10.33
Log number of building permits single unit 341 6.44 1.28 2.24 10.31
Log number of building permits 2-4 units 339 2.25 1.23 0 6.73

Log number of building permits 5+ units 337 2.42 1.26 0 6.43

Top earner business income share,y,(%) 341 2.78 0.93 1.03 9.09

Panel B - Panel data MSA-annual (2009-2017)

Small- and medium-sized investors’ (SMREI) share (%) 2997 11.27 8.17 0.65 75.95
Wall Street Landlords’ (WSL) share (%) 2997 0.30 1.58 0.00 28.18
Top-tier price growth (%) 2853 0.46 5.61 —24.92 28.41
Mid-tier price growth (%) 2901 0.47 6.67 —25.51 36.47
Bottom-tier price growth (%) 2610 0.13 9.87 —53.03 34.09
Rent growth (%) 2583 0.52 6.12 —35.07 49.65
Price-to-income ratio of median household 2849 3.24 1.27 112 9.97

Rent-to-income ratio of median household 2583 0.29 0.05 0.14 0.61

Log number of building permits all properties 2997 6.46 1.36 1.10 10.58
Log number of homeowner vacancies 2554 7.57 1.13 3.14 10.96
Lagged population growth (%) 2994 0.71 0.90 —4.45 7.99

Lagged median household income growth (%) 2853 1.41 2.61 —7.98 11.01
Lagged unemployment rate change (pp) 2997 0.04 1.56 —4.54 9.29

Top earner business income share,;(%) X CD rate growth,_; 2997 —0.57 0.76 —4.98 1.58

Note: Detailed descriptions of the variables and data sources are in Supporting Information Appendix A.

not necessarily real estate professionals, who purchase additional homes in the MSA where they
also live.

For the transacted units with a complete address for the buyer, it appears that the market share
for small- and medium-sized foreign investors is very small. This could be due to the fact that
total foreign housing investment is not that large, or because foreign legal entities use a US mail-
ing address, in which case we classify them as domestic investors but most likely out-of-town
investors. Overall, the SMREI are about two-thirds local and one-third out of town. This fact is
useful for our identification strategy, which focuses on local investors as we discuss later.
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FIGURE 1 Ratesof return and real
estate investors. The top figure plots the
Fe federal funds rate and the average

Ls certificate of deposit (CD) rates for 1- and
® 5-year CDs. The bottom figure plots the

Interest rates and real estate investors

5-year annualized past returns of the
S&P 500 index. Both figures also plot the
share of dollar purchases that
corresponds to the small- and
medium-sized real estate investors
(SMREI) in the US housing market. The
gray areas illustrate the US Recessions.
[Color figure can be viewed at
wileyonlinelibrary.com]
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FIGURE 2 Local and out-of-town
small- and medium-sized investors. The
figure plots the dollar purchases by
small- and medium-sized real estate
investors (SMREI) in the US housing
market split into local, out-of-town
domestic and foreign investors. Local
investors have their mailing address in
the same MSA as the property they
purchase. Out-of-town domestic
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United States. The data are derived from
Zillow Transaction and Assessment
Dataset (ZTRAX). [Color figure can be
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222 |
How does the growth of small investors compare to the large ones? Did existing investors become
bigger, or new investors entered the market? The transaction microdata allow us to answer these
questions by calculating the changes in the distribution of purchases by size of investors between
2006 and 2015. Supporting Information Figure Al shows the distribution of the total purchases
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FIGURE 3 Growth of investors by Growth in investors' real purchases by size
size. The top figure plots the growth in from 2006 to 2015
dollar purchases by investors from 2006 IS

to 2015 in each percentile segment of
dollar purchases (intensive margin). The

90

percentile cutoffs are the dollar value

cutoffs in 2006. All dollar values are in
2006 dollars. The bottom figure shows
the change in the number of investors

Growth rate (%)
60

(extensive margin) over the same period. 8
[Color figure can be viewed at
wileyonlinelibrary.com] oA
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of each investor by size (total real dollar value of purchases) in the years 2006 and 2015."° The
top panel of Figure 3 shows that at the intensive margin (dollar amount) the small investors,
below the 30th percentile of the size distribution, and, to a lesser extent, the very large investors,
mostly the 99th percentile, had the largest growth in their purchases. The bottom panel of Figure 3
shows that at the extensive margin (number of investors) the increase is driven by the small-
and medium-sized investors who flocked in mass to the housing market in the aftermath of the
financial crisis.

The largest investors are WSL, that is, private equity backed investors (e.g., Blackstone
Invitation Homes and American Homes 4 Rent). They are also the Apartment REITs (e.g., Equity
Residential and AvalonBay Communities) that are part of the Real Estate Sector of the S&P
500 index. The purchases of these top institutional investors are geographically concentrated.
According to our calculations, 75% of the purchases by the top investors in single-family rentals
and the public apartment REITs over the period 2009-2017 are concentrated in 19 MSAs (6% of
all MSAs) and 90% of the purchases of these top investors are concentrated in 36 MSAs (11% of all
MSAs). The top institutional investors usually diversify in a few superstar cities. This investment

10We convert all prices to 2006 dollars using the monthly consumer price index (CPI).
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FIGURE 4 Who do investors buy from? The figures show the small- and medium-sized real estate investors
(SMREI) purchases from 2000 to 2017 split by the type of seller. The types of sellers are (i) homeowners, who are
identified in the Zillow Transaction and Assessment Dataset (ZTRAX) microdata as the ones who use a personal
seller name in the deeds; (ii) investors, who are identified as the ones who use a legal entity seller name in the
deeds; and (iii) intermediaries, for which we group together the sellers who are relocation companies, nonprofit
organizations, construction companies, national and regional authorities, banks, Ginnie Mae, Fannie Mae,
Freddie Mac, and other mortgage loan companies and credit unions, and states, counties, cities, or
municipalities. The top two panels show the share of the seller type of single-family homes by the number of
homes and dollar value, and the bottom two panels show the same for multifamily homes. [Color figure can be
viewed at wileyonlinelibrary.com]

strategy differs from the smaller investors who hold a large share in their respective location, and
this pattern is observed across all MSAs.

2.2.3 | Who sells to investors?

Using the ZTRAX microdata, we document the different types of sellers who sold their proper-
ties to SMREL. Figure 4 plots the share of homes the investors purchased by each seller category:
individuals, investors, and intermediaries. The individual sellers include homeowners who sell
their main residence or another property they own. The investors are legal entities and include
small, medium, and large investors. The intermediaries are entities that transact foreclosed prop-
erties, such as federal government agencies, or states. The intermediaries also include nonprofits
and relocation companies that are market intermediaries, and construction companies that sell
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new homes. Regarding the single-family versus multifamily market, 75% of the investors’ trans-
actions were in the single-family market from 2009 to 2017. The share of investors’ single-family
transactions versus multi-family was 82% in the years 2000 to 2008.

The top panel of Figure 4 shows that SMREI have been increasingly buying single-family homes
from individuals. From 2003 to 2006, the share of purchases from individual sellers jumped from
28% to 48%, based on the number of transactions. This share stayed between 43% and 59% up to
2017. With the increase in foreclosures, the share of intermediaries selling properties to investors
peaked to 37% in 2009 but had a decreasing trend and became 16% in 2017. The purchases from
other investors were between 18% and 26% in the years 2009-2017. The shares based on the dollar
value of the purchases show the same dynamics, with the share of purchases from other investors
being about 10 pp higher. This is mostly because the value of single-family homes that the investors
purchased from other investors was on average higher than the value of homes they purchased
from intermediaries (likely foreclosed properties).

In the multifamily market the SMREI bought on average 45% of the time from individuals and
40% from other investors over the full period. The purchases from individuals were 26% of the total
dollar value of investors’ multifamily purchases and the purchases from other investors were 67%
of the total value.

What is the connection between investment activity and housing affordability? For the period
2009-2017, Figure 5 shows a strong correlation between an increase in SMREI* activity and a wors-
ening in housing affordability. This is essentially stating that in areas in which prices increased
more relative to income, investors were also more active purchasing housing. Supporting Infor-
mation Figure A2 shows the same correlation in a scatter plot highlighting the population of
each MSA.

3 | SMALL- AND MEDIUM-SIZED REAL ESTATE INVESTORS AND
AFFORDABILITY IN THE CROSS SECTION

3.1 | Basic specification

The cross-sectional data showed that the MSAs that experienced the largest increase in the price-
to-income ratio postcrisis also had the largest market share of housing purchases by SMREI. The
objective of this section is to study the effect of SMREI on housing affordability exploiting the
cross-sectional differences. The key regression is defined by

Ym09-17 = Bo + B1Invy, g9—17 + ¥Cppy + s + Upy, €y

where y,, 39—17 denotes the relevant housing variables for a given MSA indexed by m and for the
period 2009-2017. The relevant housing variables include the average annual real housing price
growth rate and the price-to-income ratio for different price-to-income percentiles. To study the
effects of investors on the supply of residential units, we use the change in construction permits for
different types of housing units (i.e., single-family, two units, three to four units, multiple units).
Inv,, g9_17 is the average share of the SMRET dollar value of purchases over the total purchases in
MSA m over the same period. The term C,,, summarizes traditional MSA-specific controls: popula-
tion growth, income growth, changes in the unemployment rate, whether the location is sensitive
to large house price movements measured by the average real housing price growth during the
2000-2006 boom and the 2006-2007 bust. We also include as a control the number of building
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FIGURE 5 Affordability and real estate investors. The top map shows the percentage growth of
price-to-income ratio from 2009 to 2017 in each MSA for bottom tier houses. The bottom map shows the average
share of dollar purchases by small- and medium-sized real estate investors (SMREI) from 2009 to 2017 in each
MSA. Supporting Information Figure A2 shows the correlation of the raw data in a scatter plot. [Color figure can
be viewed at wileyonlinelibrary.com]

permits in 2007 to account for new supply. The term ¢, includes state dummies to account for the
time-invariant state-specific influences.

One of the challenges of a direct estimation of specification (1) using OLS is that the parame-
ter of interest could be biased downward. That would downplay the role of real estate investors
capturing “reverse causality” if the investors target MSAs where prices declined the most after
the Great Recession and were slow to pick up. To overcome this potential problem, we use an
instrument for the SMREI* market share of purchases.
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3.2 | The instrumental variable: Propensity to invest

We use an instrumental variable that allows us to exploit variation in the geographical presence
of investors and that is plausibly exogenous to the drivers of housing markets that we cannot
control for through fixed effects and local economic variables. As we described in Section 2, this
instrument is the average propensity to invest in a given MSA as proxied by the average share of
business income by the top earners in an MSA for the year 2007. Top earners are residents who
file total income larger than $100,000 in their tax returns. With the decline in the risk-free rate
during the financial crisis, and the collapse of house prices, these are the individuals who are most
likely to create LLCs, LPs, or Trusts to invest in housing and generate a regular cash flow. In other
words, the instrument measures knowledgeable investors with high earnings, prone to invest in
real estate. Before the Great Recession, the areas with a higher share of business income earners
were more prone to the search for yield and/or capital gains in real estate markers.

Consistent with this theory, De Stefani (2021) documents that the investment attitude toward
housing increased significantly among the wealthy US population following the financial crisis.
There has been a similar increase of investors’ activity during the pandemic. A related channel
has been explored for financial investments (i.e., Campbell & Sigalov, 2022; Daniel et al., 2021;
Martinez-Miera & Repullo, 2017; Rodnyansky & Darmouni, 2017).

Even though this instrument applies to local investors, since it is concerned with the local tax
returns and the local share of investors, it is still relevant for the share of all small- and medium-
sized investors. As we show in Figure 2, about two-thirds of the SMREI are local. Moreover, the
cross-sectional correlation between the share of local investors and the share of SMREI is 0.85.
If we exclude the top 19 or 36 superstar MSAs, this correlation becomes 0.91. This high correla-
tion makes the variables for SMREI and local investors roughly identical; that is, the out-of-town
investors do not seem to be driving the share of SMREI, especially in the nonsuperstar MSAs. We
show more robustness checks about local investors in Section 3.3.3.

Crucially for the validity of our identification strategy, conditional on multiple controls, the
geographical distribution of these top earners claiming business income in 2007 is uncorrelated
with other factors that drove the appreciation of house prices and price-to-income ratio during the
period 2009-2017. In other words, it is unlikely that these business entities picked geographical
locations anticipating a decline in house values in 2008 and a future appreciation between 2009
and 2015.

Section 5 contains multiple tests that suggest the instrument is uncorrelated with other pos-
sible factors driving housing markets. One reason is that the baseline specification controls for
the key variables that the literature discusses as key drivers of house prices. Another reason is
that business income is closely linked to entrepreneurship decisions, and the existing literature
finds it extremely challenging to explain geographical differences in entrepreneurship, which
seem related to random historical events (Bosma & Kelley, 2019; Davidsson, 1991; Rocha & Stern-
berg, 2005). Thus, the evidence suggests that the instrument satisfies the exclusion restriction
conditional on the multiple controls.

Table 2 assesses the relevance of the instrument, showing the results of the first stage of the two-
stage least squares regression based on (1). After controlling for the relevant MSA-level controls
and state dummies, the instrument is significantly correlated with the SMREI‘ purchases. The
Wald F-statistic of 21.8, reported in Table 3, allows us to reject that the instrument is weak.
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TABLE 2 First stage: SMREI share and the instrumental variable.

SMREI share of purchases,, o9_17

All MSAs Excl. top Excl. top
19 MSAs 36 MSAs
Top earner business income share,, o; 1.539%** 1.442% 1.499***
(0.329) (0.334) (0.344)
MSA-level controls Yes Yes Yes
State dummies Yes Yes Yes
R? 0.698 0.706 0.713
Observations 341 322 305

Note: Heteroskedasticity robust standard errors are in parentheses. The controls are the population growth, income growth, unem-
ployment rate change, and real housing price growth over the periods 2000-2006 and 2006-2007, the log number of building
permits in 2007, and the large investors’ share. Each observation is an MSA.

Abbreviation: SMREI, small- and medium-sized real estate investor. ***Significant at the 1% level.

3.3 | Results in the cross section

The effects of SMREI* purchases over the period 2009-2017 on price growth, price to income, and
across price and income tiers are detailed in Table 3. The first column reports the OLS estimation
of (1) for the median house price and median income. The smaller coefficient of the OLS esti-
mation is consistent with the expected downward bias of the OLS since the prices were falling
significantly up to 2012, and investors were likely to select areas where prices collapsed.

The IV estimation in Table 3 shows that a 1 pp increase in the share of SMREI" purchases leads to
a 0.23 pp increase in the mid-tier real house price growth. Moreover, we show that a1 pp increase
in the share of SMREI purchases leads to a 0.29 pp increase in the bottom-tier real house price
growth and a 0.17 pp increase in the top-tier real house price growth.!!

Looking at the standardized estimates, an increase of 1 standard deviation in real estate pur-
chases by SMREI (7.59% from Table 1, Panel A) causes 0.78 standard deviations, or 1.37 pp, higher
housing price growth for the median house.'> However, the largest effects are estimated for the
housing units transacted from the bottom price tier. In this market segment, an increase in pur-
chases of 1 standard deviation causes 0.86 standard deviations, or 2.13 pp, higher housing price
growth.

What are the effects on affordability? The results from Table 3 show that the purchases by
SMRETI increased price-to-income ratios in different price tiers. Clearly, the investors had the
largest effect in the bottom tier but also drove prices in the top tier. For example, from Table 1
we know that the average price-to-income ratio in the bottom tier is 8.7. The estimates indicate
that an increase in the level of SMREI‘ purchases of 1 standard deviation would make the price-
income ratio increase to a value near 19. Clearly, the affordability impact of the SMREI is evident
in the bottom price tier.

I The results are robust to clustering the standard errors by state.

12 The standardized estimates use the standardized share of SM investors and standardized dependent variables, for easier
comparison and derivation of the economic significance of the results. We restrict the sample of the standardized variables
to the MSAs for which we have Zillow housing prices for all price tiers, to facilitate comparison.

13 The impact of purchases in the mid-tier market are calculated using 0.784 from Table 3 multiplied by 1.75 from Table 1.
Similarly, for the bottom price tier the value 0.859 also comes from Table 3 and it is multiplied by 2.48 from Table 1.
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TABLE 3 Housing price growth and affordability by price tier.

All MSAs Price growth,, g9_17
Mid-tier Bottom tier Top tier
SMREI share,, go_17 0.033** 0.233%* 0.290%** 0.174%*
(0.016) (0.070) (0.085) (0.060)
Estimation OLS v v v
1st stage F-test excluded instruments 21.830 21.210 22.382
Underidentification test p-value 0.000 0.000 0.000
Observations 341 341 306 337
Standardized
SMREI share,, go_1 0.784* 0.859"** 0.727%*
(0.260) (0.252) (0.284)
Observations 303 303 303
Price-to-income ratio,, o917
SMREI share,, go_17 0.117* 0.502%* 1.434%% 0.286***
(0.021) (0.131) (0.306) (0.079)
Estimation OLS v v v
Observations 341 341 306 337
Standardized
SMREI share,, go_1 1.531%** 1.931%* 1.730***
(0.392) (0.407) (0.472)
Observations 303 303 303

Note: Heteroskedasticity robust standard errors are in parentheses. Prices are inflation adjusted. Bottom tier refers to the 17th
percentile, and top tier to the 83rd percentile of the housing prices and individual income in each MSA. The standardized results
show the estimated effects of the standardized independent variable on the standardized dependent variables, for the sample of
MSAs for which we have price series for all price tiers. All models include state dummies and MSA-level controls: population
growth, income growth, unemployment rate change and real housing price growth over the periods 2000-2006 and 2006-2007,
the log number of building permits in 2007, and the large investors’ share. Table 2 contains the first stage of the IV regression.
The instrument for the SMREI share is the average share of business income over total income of the top earners in MSA m in
the year 2007. The weak identification F-statistic is the Kleibergen and Paap Wald F-statistic. The underidentification test is from
Kleibergen and Paap (2006). Each observation is an MSA.

Abbreviation: SMREI, small- and medium-sized real estate investors.

**Significant at the 1% level; **significant at the 5% level.

Recall from the summary statistics (Table 1, Panel A) the average growth in real housing prices
between 2009 and 2017 is 0.47%. Our results show that over the period right after the Great
Recession, SMREI purchases prevent large drops in housing prices. Then, later on, they cause
positive growth. That is, right after the Great Recession there are strong forces pushing hous-
ing prices down that investors’ purchases counteract. Once these forces recede, then investors’
activity pushes prices up.

3.3.1 | Investorsin non-superstar MSAs
In the results in Table 3, both SMREI and WSL are active at the same time in some specific MSAs,

and all regression models control for the purchases of WSL. To isolate even more the role of SMREI
in the MSAs where they are the main investors purchasing houses, we remove from the analysis
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TABLE 4 Price and affordability results excluding top MSAs.

Price growth,, oo_; Price-to-income ratio,, g9_17
Bottom Mid Top Bottom Mid-tier Top
tier tier tier tier tier
Sample without top 19 MSAs
SMREI share,, go_17 0301  0.245%*  (.185"** 1.614%** 0.535*** 0.323%%*
(0.096) (0.077) (0.067) (0.354) (0.144) (0.084)
F-test of excluded instruments 17.637 18.655 19.198 17.637 18.655 19.198
Underidentification p-value 0.000 0.000 0.000 0.000 0.000 0.000
Observations 287 322 318 287 322 318
Sample without top 36 MSAs
SMREI share,, go_17 0.319%*  0.243™* 0.171** 1.620%* 0.547"* 0.317%#*
(0.091) (0.075) (0.068) (0.357) (0.137) (0.076)
F-test of excluding instruments 17.726 19.019 19.598 17.726 19.019 19.598
Underidentification test p-value 0.000 0.000 0.000 0.000 0.000 0.000
Observations 270 305 301 270 305 301

Note: Heteroskedasticity robust standard errors are in parentheses. Top MSAs are the ones with the highest dollar purchases by
WSL. These include the largest institutional investors in single-family rentals, and the apartment REITs in the S&P 500 Real
Estate Sector. Prices are inflation adjusted. All models include state dummies, MSA-level controls, and the instrumental variable
as in Table 3. The weak identification F-statistic is the Kleibergen and Paap Wald F-statistic. The underidentification test is from
Kleibergen and Paap (2006). Each observation is an MSA.

Abbreviation: SMREI, small- and medium-sized real estate investors.

***Significant at the 1% level; **significant at the 5% level.

the specific MSAs in which the WSL dominate the share of purchases. This is an extra step to
ensure that the effects we find are driven by the small, local investors. As we noted previously,
the WSL purchase real estate mainly in 10% of the MSAs. Table 4 replicates the analysis from
Table 3 for two different subsamples. The first one excludes the superstar cities (19 MSAs) in which
75% of the large institutional investors’ purchases between 2009 and 2017 are located. The second
subsample excludes the top 36 MSAs in which 90% of the purchases by large institutional investors
are located."*

The results from Table 4 show that the estimated effect of SMREI‘ purchases remains very
significant as we remove the top MSAs. The magnitude in the bottom-tier prices becomes even
larger than in the full sample. Quantitatively, 1 pp increase in the share of investors’ purchases
increases bottom-tier price growth by 0.29 in the full sample, 0.30 in the sample without the top
19 superstar cities, and 0.32 in the sample without the top 36 superstar cities.

To summarize, the baseline findings are enhanced when we exclude superstar MSAs, show-
ing strong evidence of the positive impact of small- and medium-sized local investors on house
price growth and the negative impact on affordability. To check the robustness of the results to
the geographical unit, we perform the same analysis with counties instead of MSAs. Supporting
Information Table Al shows that the results remain unchanged when we use counties.

14 To classify the superstar cities, we rank the MSAs based on the dollar value of purchases by the WSL. The top MSAs are
the superstars. We perform two robustness checks, ranking the MSAs by (a) the share of purchases by WSL over the total
purchases by investors and (b) the share of purchases by WSL over the total purchases by investors and households. The
alternative classifications have large overlaps with the first definition of superstar cities and they do not change the results.
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TABLE 5 Housing construction by property type.

Log number of permits,, 49_17

All Single unit 2-4 units 5+ units
All MSAs
SMREI share,, go_17 0.047*** 0.044** 0.100** 0.146***
(0.017) (0.016) (0.047) (0.039)
Estimation v v v v
1st stage F-test excluded instruments 21.370 21.370 21.587 21.003
Underidentification test p-value 0.000 0.000 0.000 0.000
Observations 341 341 339 337
Sample without top 19 MSAs
SMREI share,, 09_1; 0.052%** 0.049** 0.106** 0.153**
(0.018) (0.018) (0.052) (0.044)
Observations 322 322 320 318
Sample without top 36 MSAs
SMREI share,, go_17 0.056*** 0.054*** 0.092** 0.139***
(0.017) (0.017) (0.045) (0.042)
Observations 305 305 303 301

Note: Heteroskedasticity robust standard errors are in parentheses. Top MSAs are the ones with the highest dollar purchases by
‘WSL. These include the largest institutional investors in single-family rentals and the apartment REITs in the S&P 500 Real Estate
Sector. Single unit refers to permits for the construction of single-unit properties, 2-4 units refers to permits for the construction
of properties that have between two and four units, and 5+ units refers to permits for the construction of properties of five units or
more. All models include state dummies, MSA-level controls, and the instrumental variable as in Table 3. The weak identification
F-statistic is the Kleibergen and Paap Wald F-statistic. The underidentification test is from Kleibergen and Paap (2006). Each
observation is an MSA.

Abbreviation: SMREI, small- and medium-sized real estate investors.

***Significant at the 1% level; **significant at the 5% level.

3.3.2 | Investors and new construction: Single- versus multi-family

The stock of residential housing evolves very slowly over time. The type of units that are being
demanded by the market are the units that developers will try to supply with a lag. During the
boom in 2003-2006, a large share of the demand came from individual homeowners that wanted
to purchase single-family housing. The tightening of credit standards after the financial crisis
coincided with a period of adjustment of the households’ balance sheets (i.e., see Garriga and
Hedlund, 2020, for a detailed quantitative analysis using a model of household purchases and
endogenous house prices). The declining demand of owner-occupied housing changed the type
of newly constructed units. Table 5 summarizes the impact of SMREI on new construction over
the period 2009-2017. The first column of the top part of the table reports the IV estimation of
(1) for the total number of construction permits for all houses, measured in logs. According to
the estimates, a 1 pp increase in the share of SMREI increases the number of new construction
permits by 4.8% on average (%47 — 1).

How do these purchases impact the characteristics of the stock of residential housing? The
analysis that separates permits for single-family and multifamily units indicates that investors’
purchases lead to an increase in permits of 4.5% (e®%** — 1) for single-unit houses, and an aver-
age increase of 15.7% (%1% — 1) for buildings of five or more units. The middle and bottom

85UR0| 7 SUOLILIOD BAITER1D) 3(eoljdde 8y} Aq peusenob ale ssjoNe O ‘88N JOSa|n1 10} Akiq1T8UIUO A8]IM UO (SUORIPUOD-PUR-SLLBIALI0D A3 | 1M AXe1q 1 jBuIjuUO//ScNy) SUORIPUCD pUe SWe | 8U) 88S *[202/20/20] Uo Areigiauluo A8|Im ‘(oul eAnge) aqnopesy Aq Lzi2T '6229-0vST/TTTT OT/I0p/wo e |1m Areiqijeul|uo//sdiy wolj papeojumoq ‘€ ‘€202 ‘62290rST



&L Wl LEY E GARRIGA ET AL.

part of Table 5 reiterates the results when the superstar cities are eliminated from the sample.
This indicates that the composition of the demand has lasting effects in the type of newly con-
structed residential structures put in place. Depending on the degree of persistence of the shock
that changes the composition of the housing demand (i.e., a transitory or a permanent change in
the fraction of households desiring to enter in the owner-occupied market), the stock of housing
might evolve in one direction or another. Since the characteristics of the stock of housing change
very slowly, the type of unity newly constructed between 2009 and 2017, mainly multifamily, can
rationalize the lack of availability of single-family houses during the pandemic.

3.3.3 | Local investors

We perform two additional analyses to show that our results are driven by local investors, shown
in Supporting Information Table A2. First, using the ZTRAX microdata, we calculated the share
of purchases by local investors in each MSA. We regress the growth of house prices and price-
to-income ratio on the share of local investors. The results show that the local investors have a
significant effect on prices and affordability, with the coefficients being larger than our baseline
regressions. Second, we reestimate our baseline results of the effects of SMREI, excluding the
MSAs that are in the top 5th percentile in terms of their share of out-of-town and foreign investors.
Again, we find significant effects, larger in magnitude than our baseline regressions.

Overall, the local small- and medium-sized investors are captured by our IV and are the ones
driving the effects we find. Excluding MSAs in which out-of-town investors are more present,
makes our results stronger.

4 | DYNAMIC REAL EFFECTS OF INVESTORS

This section expands the analysis of Section 3 by studying the dynamic effects of the SMREI*
purchases over time and across the geography. We follow Jorda (2005) and estimate sequential
regressions of the dependent variable shifted forward.”” The dynamic specification is defined by

ym,t+i = ;80 + 5§I)Invm,l—l + 52ym,t—1 + ch,t—l + Am + bt + um,t» (2)

where ¢ indexes years and m MSAs, and y,, , denotes the housing variables: real housing price
growth rate from year t — 1 to year ¢, for all price tiers, the price-to-income and rent-to-income
ratios, the price-to-rent ratio, and new construction permits. Inv,, ,_; is the SMREI* share of dol-
lar value of purchases over the total market value for the year ¢t — 1 in MSA m. The term C,,, ,_;
captures time-varying MSA-specific controls (the population growth rate, the median income
growth rate, and the change in the unemployment rate).'® The location fixed effects a,,, capture the
time-invariant MSA-specific influences, and the time fixed effects b, account for the time-varying
factors common to all MSAs, such as national mortgage rates. We include a lagged dependent
variable y,, ;_; to allow the growth response to be temporary.

15 Favara and Imbs (2015) also apply this method to study house prices, and Mian et al. (2017) to study GDP growth.

16 Controlling for contemporaneous income and population growth, and unemployment rate change does not change
the results.
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The estimate of interest is the vector of {B?)}, where i = 0,1, ..., 6 is the time horizon of the

response, that is, the number of years after the investors’ purchases. Each ,Bii) corresponds to the
effect of SMREI" share of purchases at horizon i. Setting i = 0 gives the usual panel specification.
We estimate (2) for the full panel data from 2009 to 2017. In the estimation we cluster standard
errors by MSA to allow for within-MSA correlation throughout the sample period."”

The dynamic nature of the analysis requires adjusting the instrument. The notion of the propen-
sity to invest is determined a priori using the cross-sectional information in 2007 before the
financial crisis and the recovery of housing markets. For specification (2), we interact the pre-
vious instrument with the time path of CD interest rate. The key idea is to exploit the national
shock to the CD rate, which is equal for all locations and it is not driven by local factors.'® The
exposure (local propensity to invest) of each location to the national shock is unrelated to local
factors affecting the housing markets, as we assess in Section 5. The exposure is also predeter-
mined, fixed in 2007, which minimizes the possibility of reverse causality. Thus, this instrument
captures which MSAs are more likely to have housing investors post Great Recession. The ratio-
nale is analogous to the housing net worth channel of Mian and Sufi (2014), which exposes certain
areas to larger macroeffects from declines in housing prices due to their housing leverage. In our
case, we expose investment-prone areas to housing becoming an attractive alternative investment.
Supporting Information Table A3 shows that the relevance condition is satisfied.

Figures 6 and 7 display the baseline findings.'” On impact, the purchases of real estate investors
have a positive effect on price and rent growth. Over time, the investors deaccelerate the growth of
prices and rents. For house prices this is around year 3, whereas for rents the momentum stops in
year 4. The increase in prices makes the cap rates, the residential asset’s unlevered (no mortgage)
return, decline rationalizing the flattening in the growth of investors’ purchases. The cumulative
effects of SMREI on prices and rents are positive and large as Figure 6 shows.

Concerning why rents increase as a result of an increase in the purchase by SMREI, several
channels can be at play. On one side, investors improve the quality or composition of the rental
stock (i.e., they offer more single family homes for rent, or they offer newer multifamily units as
the data indicates), and thus rents go up. These are more attractive than the typical rental unit
of lower quality and old age. Another channel is that the marginal renter who sold her home is
willing to pay more as a renter than the average renter because she is wealthier or because she
attaches a premium to renting (e.g. ability to easily move). One also has to consider that SMREI
have better pricing or bargaining technology as landlords to better negotiate rents.

4.1 | Affordability and price elasticity of supply

What is the impact of investors on affordability? Figure 7 shows an average result across MSAs
for the effects of SMREI‘ purchases on price-to-income and rent-to-income ratios. Clearly, most
of the effects on affordability happened in the initial 3-4 years. The dynamic effects on prices
and rents can be rationalized by the timing of the response of new construction. The bottom left

17 The results remain unchanged when we alternatively allow for Newey-West standard errors that allow for heteroskedas-
ticity and within-MSA serial autocorrelation of the error term.

18 As robustness checks we use alternative rates, the 5-year CD rate and the shadow federal funds rate, and the results
remain unchanged.

19 Supporting Information Tables A4— A7 have the results of the estimations.
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FIGURE 6 Dynamics of housing prices and rents after investors’ purchases. The top figures plot the
estimates from sequential regressions of the price growth and rent growth on the instrumented past small- and
medium-sized real estate investors (SMREI) share. The bottom figures plot the cumulative effects, calculated as
the cumulative sum of the previous coefficients. Prices and rents are adjusted for inflation. Section 4 discusses the
methodology that follows Jorda (2005). We estimate the impulse responses for the full panel data from 2009 to
2017. The shaded areas show the 90% confidence interval. [Color figure can be viewed at wileyonlinelibrary.com]

panel of Figure 7 shows that new construction, measured by building permits, has a hump shape
response with a peak around 2-3 years. The purchases of investors and the implied price growth
motivates a supply response that partially mitigates the negative impact on affordability. Permits
measure expectations about future growth, and construction developers respond to that incentive.
The very short run response of the supply can be assessed by analyzing the evolution of vacancies.
The bottom right panel of Figure 7 highlights that as investors are attracted to the currently avail-
able housing units for sale the number of vacancies declines. Over time, as the cost of residential
units increases, cap rates decrease, and vacancies increase as newly constructed units arrive to the
market.2’ Overall, our affordability measures, price-to-income and rent-to-income ratios, worsen
from the arrival of the SMREI.

Are there key differences in the cross section once we consider the difficulties in certain areas to
rapidly expand the supply? There are some striking differences in the response of price to income
and price to rent once we split the sample of MSAs by the housing supply elasticity as Support-
ing Information Figure A4 shows. In highly inelastic areas, the short-run price response and the

20 Ben-David et al. (2019) argue that one way to identify housing booms is to look at the response of vacancies for owner-
occupied and rental houses.
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FIGURE 7 Dynamics of housing affordability and supply after investors’ purchases. The figures plot the
estimates from sequential regressions of (a) the price-to-income ratio, (b) the rent-to-income ratio, (c) the log
number of building permits, and (d) the log number of homeowner vacant units on the instrumented past small-
and medium-sized real estate investors (SMREI) share. The price-to-income ratio is the median housing price
over the median annual household income in an MSA. The rent-to-income ratio is the median annual housing
rent over the median annual household income in an MSA. We estimate the impulse responses for the full panel
data from 2009 to 2017. The shaded areas show the 90% confidence interval. [Color figure can be viewed at
wileyonlinelibrary.com]|

implied worsening of affordability are much larger than in MSAs with high-supply elasticity. In
other words, in areas with low supply elasticity, investors drive prices and do not seem to move
rents in the short run. As a result the price-to-rent ratio increases, the price-to-income ratio also
increases, and the rent-to-income ratio is constant. In areas with high-supply elasticity the oppo-
site effect is true. The price-to-rent ratio decreases in the short run and most of the effect on
affordability comes from rents and not prices. The distributional effects are very different from
the average effects depicted in Figure 7. There is a clear separation in the response of prices and
rents across elasticities.

The final part of the analysis explores the impact across housing market segments and housing
characteristics. Consistent with the cross-sectional evidence, the analysis indicates that investors
have larger effects on the bottom-tier of the market. Supporting Information Figure A3 depicts the
differencesin the estimated impulse responses for the top and bottom price tier. While multifamily
can be important for the supply of new units, it is important to highlight the role of the single-
family segment of the housing market. We redo the analysis separating these units from the rest of
the market. The top panel of Supporting Information Table A8 uses single-family prices with only
single-family purchases by investors, and the bottom panel prices for all homes, from Zillow with
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single-unit purchases by investors. The findings indicate that the response of prices to investors
is exactly as statistically significant in the single-family segment as in the total market.”!

5 | VALIDITY OF THE INSTRUMENT

In this section we assess the validity of the instrumental variable and the robustness of the
previous results. We examine at length the exclusion restriction. Section 3.2 already discussed
the relevance of the instrument. Supporting Information Figures A5 and A6 confirm that the
instrument is strongly correlated with the investors’ share of purchases.

Our instrumental variable measures the exposure of each MSA to the propensity to invest.
The identification concern is whether differences across MSAs in the share of income reported
as business income in 2007 by high earners leads to differential changes in the outcome variables
through channels other than investors and for which our fixed effects and control variables cannot
control for.

We follow different strategies to test the exclusion restriction: (1) Our empirical design satis-
fies the parallel pretrends. Placebo tests confirm the parallel pretrends. This is strong support
for the plausibility of the exogeneity assumption according to Goldsmith-Pinkham et al. (2020).
(2) We control exhaustively for all the usual drivers of housing markets (income, local economy
activity, credit conditions, population, composition of labor markets, etc.) through different vari-
ables. We include these controls even if they can be “bad control variables” that should not be in
the main specification because they are part of the transmission channel of investors’ purchases.
None changes the main results. Thus, it does not seem that the usual drivers of housing mar-
kets are driving our main results as omitted variables. We were not able to think on extra omitted
variables driving both housing markets and the cross-sectional differences in our instrument. (3)
Altonji et al. (2005) and Oster (2019) omitted variable tests suggest that there is no omitted variable
bias. (4) We show that it is very hard to predict the instrument, which indicates that a large part of
the variation in it is random, especially unrelated to other drivers of housing markets. (5) We show
the robustness of the results to alternative specifications and definitions of the investors’ share.

5.1 | Parallel pretrends

The use of a shift-share instrument and the availability of preperiod trends make our empirical
strategy analogous to difference in differences. In a difference-in-differences setting, the MSAs
with the largest exposure to business income of top earners in 2007 is the treated group, and the
MSAs with the smallest exposure is the control group. The year 2008 is the “treatment” year, when
the Fed implemented the first wave of unconventional monetary policy which led to a large drop
in interest rates.

Figure 8 plots the annual log number of building permits and the annual real price growth
of bottom-tier homes for MSAs ranking in the top and bottom 25% of exposure to top earners’
business income in 2007. Figure 8 shows that, prior to the shock, the high- and low-exposure
groups have parallel dynamics. The divergence starts post-2008; that is, the MSAs behave similarly
in the period before the Great Recession. We see differences only after 2008 when the MSAs more

2INinety percent of the properties in the Zillow Home Value index are single-family and the rest are condominiums
and cooperatives.
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FIGURE 8 Parallel trends. The top New construction and the IV
figure plots the time series of the log
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MSAs ranking in the top and bottom 25%
of exposure to the instrumental variable

7.5

6.5

(i.e., 2007 top earners’ average share of

Log number of permits
7

business income over total income in an
T \ T T T T \
MSA). The bottom figure plots the same 1992 1996 2000 2004 2008 2012 2016
MSAs but for the bottom-tier real price Top 25% top earner business income share in 2007
growth. The gray-shaded area shows the Bottom 25% top earner business income share in 2007

period from 2008 onward. [Color figure

can be viewed at wileyonlinelibrary.com] Price growth and the IV

Real price growth (%)
-15-10 -5 0 5 10

T T T T
2000 2004 2008 2012 2016

Top 25% top earner business income share in 2007
Bottom 25% top earner business income share in 2007

exposed to potential investors see those investors move to the housing market. Thus, the parallel
pretrends suggest that the instrument is driving construction and prices only in the postcrisis
period. In other words, the instrument is not capturing other factors that could make housing
prices to have permanently different dynamics across locations. Goldsmith-Pinkham et al. (2020)
recommend this test to assess whether the exclusion restriction is valid.

5.2 | Placebo tests

Another way to implement the parallel trends test recommended by Goldsmith-Pinkham et al.
(2020) is to do a placebo analysis. Figure A7 does such a placebo test with the precrisis housing
boom period 2000-2006 and the housing bust period 2006-2009. The scatterplots control for the
same variables as specification (1). The MSAs are binned by percentiles so that each point repre-
sents around 15 MSAs. The bottom panel of the figure demonstrates strong positive correlation
between the instrument and housing price growth over 2009-2017. This correlation is absent in
the precrisis housing boom and bust placebo samples that are in the top and middle panels. This
evidence suggests that the instrument is not contaminated by precrisis price dynamics.

To confirm the message from Figure A7, we conduct various placebo tests over the 2000-2006,
2001-2006, and 2000-2005 periods in Table 6.22 We ask if, when using a specification analogous to
(1), the exposure to the top earners’ business income can explain housing price growth over any of
these periods. The placebo point estimates are insignificant across periods; that is, the instrument

22 The selection of placebo periods is restricted by a lower bound of the year 2000, since this is when our investors’ data
begin. The upper bound is 2006, since we want to avoid an overlap and potential co-determination of the investors’ share
and our instrumental variable that is constructed using 2007 data.

85UR0| 7 SUOLILIOD BAITER1D) 3(eoljdde 8y} Aq peusenob ale ssjoNe O ‘88N JOSa|n1 10} Akiq1T8UIUO A8]IM UO (SUORIPUOD-PUR-SLLBIALI0D A3 | 1M AXe1q 1 jBuIjuUO//ScNy) SUORIPUCD pUe SWe | 8U) 88S *[202/20/20] Uo Areigiauluo A8|Im ‘(oul eAnge) aqnopesy Aq Lzi2T '6229-0vST/TTTT OT/I0p/wo e |1m Areiqijeul|uo//sdiy wolj papeojumoq ‘€ ‘€202 ‘62290rST



&L WI LEY E GARRIGA ET AL.

TABLE 6 Placebo: Housing price growth and investors’ share precrisis.

Price growth,, |, ;|

[£1,2,] 2000-2006 2001-2006 2000-2005
SMREI share,, ;, ;.| 0.062 0.915 —0.046
(0.881) (1.680) (2.638)
Estimation v v v
MSA-level controls Yes Yes Yes
State dummies Yes Yes Yes
Observations 314 310 313

Note: Heteroskedasticity robust standard errors are in parentheses. Prices are inflation adjusted. The controls are the population
growth, income growth, unemployment rate change, and real housing price growth over the periods 1991-1997 and 1997-1998, the
log number of construction unit permits in 1998 , and the share of large investors. The instrument for the SMREI share is the
average share of business income over total income of the top earners in MSA m in the year 2007. Each observation is an MSA.
Abbreviation: SMREI, small- and medium-sized real estate investors.

is capturing only postcrisis positive shocks in housing investment. None of the factors operating
precrisis are correlated with the instrument.

Supporting Information Table A9 contains the results of placebo tests for the panel analysis,
for precrisis periods. Figure A8 plots a placebo experiment linking the instrument to prices, and
Figure A9 to new construction. The instrument does not contribute to changes in prices or number
of construction permits in time periods precrisis.

5.3 | Controls for the local economy

To rule out the possibility that local economic conditions drive the results, Table 7 reestimates the
baseline specification controlling for a wide range of variables that capture contemporaneous local
economic activity: average annual unemployment rate change, labor force participation growth,
real GDP per capita growth, and median hourly wage per capita growth from 2009 to 2017. Table 7
displays results very similar to Table 3. Importantly, the estimated coefficients are in a close range
of the baseline coefficient of 0.234 from Table 3. A large change in the coefficient would hint at
omitted variables biasing the estimation. These results suggest that the local economic activity
and the investors are both important for housing price growth, but investors also affect housing
markets even when keeping local economic activity constant.

5.4 | Controls for credit conditions

Credit conditions are another potential driver of housing prices that we want to rule out. Table 8
reestimates the baseline specification including controls for credit supply. The first column con-
trols for the mortgage denial rate over 2009-2017 in each MSA. The second column controls for
the share of lenders, in terms of their deposit holdings, which underwent stress testing due to the
Dodd-Frank Act. This control is inspired by Gete and Reher (2018) who use this variable as an
instrument for denial rates to study housing rents. After including those controls, the coefficient
of the investors’ share moves between 2% and 8%, and remains strongly significant.
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TABLE 7 Estimation including additional local economic drivers.

Price growth,, g9_17

SMREI share,, go_17 0.244% 0.237%** 0.211%** 0.233%* 0.229%*
(0.071) (0.072) (0.071) (0.071) (0.075)
Unemployment rate change,, o917 —3.063*** —2.585**
(1.156) 1.271)
Labor force participation growth,, 49_;7 —0.004 —0.100
(0.193) (0.208)
Real per capita GDP growth,, 49_17 0.196* 0.188
(0.118) (0.136)
Per capita wage growth,, g9_17 —0.021 —0.195
(0.177) (0.192)
First stage F-test 21.320 21.666 20.170 22.001 19.407
Underidentification test p-value 0.000 0.000 0.000 0.000 0.000
Observations 341 340 341 341 340

Note: Heteroskedasticity robust standard errors are in parentheses. Unemployment rate change,, o9_;; denotes the average unem-
ployment rate change in MSA m over 2009-2017. Labor force participation growth,, o9_,7, real per capita GDP growth,, os_;7, and
per capita wage growth,, oq_;; denote the average annual growth rate of those variables in MSA m over 2009-2017. Prices are
inflation adjusted. The specifications include MSA-level controls, state dummies, and the instrumental variable as in Table 3. The
underidentification test is that of Kleibergen and Paap (2006) and the F-statistic is the Kleibergen and Paap Wald F-statistic. Each
observation is an MSA.

Abbreviation: SMREI, small- and medium-sized real estate investors. ***Significant at the 1% level; **significant at the 5% level;
*significant at the 10% level.

5.5 | Controls for shifts in the composition of labor demand

Although we include several controls for economic conditions, an alternative concern could be
that the instrument is correlated with the industrial composition of the local labor market, and
therefore related to shifts in the composition of labor demand during the postcrisis period.?* To
address this concern, we reestimate the baseline specification controlling for changes in employ-
ment in the largest industry sectors within the MSAs (Table 9). The changes are accounted for,
starting from the base year of the instrumental variable, that is, from the annual change from 2007
to 2008, up to the annual change from 2016 to 2017. Employment changes in some industries, such
as real estate, rental and leasing could be considered bad controls, as they are likely part of the
transmission channel of investors on prices. Even with this prudent analysis, after controlling for
employment growth of up to ten industries, the estimated effect of investors holds, and it is close
to the baseline effect.

Moreover, Supporting Information Table A10 reestimates the dynamic results accounting for
the lagged annual shifts in the composition of labor demand. The dynamic patterns of housing
price growth remain unchanged when we include the employment growth controls for the largest
industries in the MSAs. The shifts in the composition of labor demand do not seem to be driving
the results.

2 For example, Monte et al. (2018) study the importance of spatial spillovers due to local labor demand shocks through
changes in commuting patterns.
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TABLE 8 Estimation including credit condition controls.

Price growth,, go_17

SMREI share,,; 9_17 0.216%** 0.227***
(0.065) (0.068)
Mortgage application denial rate,, oo_;7 —0.040
(0.043)
Tested lenders’ share,, 5905 —0.006
(0.007)
First stage F-test 22111 22.150
Underidentification test p-value 0.000 0.000
Observations 341 341

Note: Heteroskedasticity robust standard errors are in parentheses. Mortgage application denial rate,, y9_;; is the average share of
mortgage applications that were denied annually in MSA m over 2009-2017. Tested lenders’ share,, 5qs is the 2008 deposit share
of lenders in MSA m that underwent a stress test between 2011 and 2017. Prices are inflation adjusted. The specifications include
MSA-level controls, state dummies, and the instrumental variable as in Table 3. The underidentification test is that of Kleibergen
and Paap (2006) and the F-statistic is the Kleibergen and Paap Wald F-statistic. Each observation is an MSA.

Abbreviation: SMREI, small- and medium-sized real estate investors.

***Significant at the 1% level.

5.6 | Oster (2019) omitted variable bias test

We conduct omitted variable bias tests based on the work of Altonji et al. (2005) and Oster (2019),
which we outline in Supporting Information Appendix C. This test confirms that, while our
multiple controls do not change our coefficient of interest in a significant way, they do increase
significantly the R-squared of the estimation.

Supporting Information Table A1l shows the results of the omitted variable bias test for four dif-
ferent specifications: (1) our baseline specification in Table 3, (2) the specification with additional
controls for economic drivers in Table 7, (3) the specification with additional controls for credit
conditions in Table 8, and (4) the specification with additional controls for changes in indus-
try employment in Table 9. The results strongly reject that the effect of the share of investors
on housing prices is driven by omitted variables. Thus, these tests alleviate concerns of omitted
variable bias.

5.7 | Unpredictable instrumental variable

Here, we show that it is very difficult to predict the share of business income. In the introduction,
we discuss papers showing that most of the cross-regional differences in investment attitude are
as good as random. It is very hard to predict the investment or entrepreneurship attitude of an
MSA. We confirm this result in Table 10. We regress the share of the top earners’ business income
in each MSA in 2007 on several factors that may explain investment or entrepreneurship activity.
These factors are demographic (median age and share of immigrants), regulatory (tax rate for
high earners), geographical (natural amenity index), and the ranking of MSAs in the ease of doing
business. While some of these factors are correlated with the top earners’ business income, their
explanatory power is low. The demographic and regulatory factors explain 11% of the variation in

85UR0| 7 SUOLILIOD BAITER1D) 3(eoljdde 8y} Aq peusenob ale ssjoNe O ‘88N JOSa|n1 10} Akiq1T8UIUO A8]IM UO (SUORIPUOD-PUR-SLLBIALI0D A3 | 1M AXe1q 1 jBuIjuUO//ScNy) SUORIPUCD pUe SWe | 8U) 88S *[202/20/20] Uo Areigiauluo A8|Im ‘(oul eAnge) aqnopesy Aq Lzi2T '6229-0vST/TTTT OT/I0p/wo e |1m Areiqijeul|uo//sdiy wolj papeojumoq ‘€ ‘€202 ‘62290rST



GARRIGA ET AL. E Wl LEYJLSI

TABLE 9 Estimation controlling for labor demand shifts by industry.

Price growth,, oo_7

Coef. SE Coef. SE Coef. SE
SMREI share,, g_17 0.225**  (0.071) 0.212**  (0.068) 0.214***  (0.070)
Employment growth by industry,, os_7
Health Care and social assistance —0.001 (0.003) —0.004 (0.004) —0.004 (0.004)
Retail trade 0.310"  (0.122) 0285  (0.116) 0288  (0.119)
Accommodation and food services 0.031 (0.082) 0.020 (0.080) 0.012 (0.082)
Manufacturing —0.001 (0.005) —0.008** (0.004) —0.009* (0.004)
Professional, scientific, tech. services 0.003 (0.002) 0.002 (0.002) 0.002 (0.002)
Administrative, support, waste management —0.001** (0.000) —0.001** (0.000) —0.001** (0.000)
Finance and insurance 0.002 (0.001) 0.002 (0.001) 0.002 (0.002)
Wholesale trade 0.030 (0.030) 0.029 (0.031)
Other services 0.094**  (0.037)  0.092**  (0.037)
Transportation and warehousing 0.023**  (0.010)  0.021**  (0.010)
Information 0.004 (0.003) 0.004 (0.003)
Educational services —0.000  (0.001)
Management of companies —0.001  (0.001)
Real estate, rental & leasing 0.003 (0.002)
Arts, entertainment and recreation —0.000 (0.001)
1st stage F-test of excluded instruments 19.643 20.751 19.674
Underidentification test p-value 0.000 0.000 0.000
Observations 341 341 339

Note: Heteroskedasticity robust standard errors are in parentheses. The specifications control for the average annual growth in the
number of employees in various industries, based on the North American Industry Classification System (NAICS) 2 digit sector
codes, which predominate the labor market of MSAs over 2008-2017. Prices are inflation adjusted. The specifications include
MSA-level controls, state dummies, and the instrumental variable as in Table 3. The underidentification test is that of Kleibergen
and Paap (2006) and the F-statistic is the Kleibergen and Paap Wald F-statistic. Each observation is an MSA.

Abbreviation: SMREI, small- and medium-sized real estate investors.

**Significant at the 1% level; **significant at the 5% level; *significant at the 10% level.

the top earners’ business income share, as we see by the R-squared of the first column of Table 10.
Including the geographical factor, the R-squared becomes 22%.

Moreover, in Supporting Information Table A12, we study whether the standard drivers of the
housing market are correlated with the instrument, given our controls. We regress the local share
of top earners’ business income on the precrisis trends of homeownership and median age within
each MSA. To better gauge the magnitude of these partial correlations, the table normalizes all
variables to have a mean of 0 and a variance of 1. This allows us to assess both the magnitude and
statistical significance of any correlations. Importantly, there is no relevant correlation between
the common drivers of housing variables and the MSA share of top earners’ business income,
given our baseline controls.
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TABLE 10 The instrumental variable and its predictors.

Top earner business income share,, ;

Median age,, o; 0.030* 0.011
(0.016) (0.017)
Immigrants as % of population,, ,; 0.032*** —0.001
(0.008) (0.010)
Income tax rate for top earners,, o, 0.055*** 0.053***
(0.018) (0.016)
Entrepreneurship rank,, (; —0.0001 0.001
(0.003) (0.003)
Natural amenity index,, o; 0.121%**
(0.022)
R? 0.113 0.223
Observations 280 277

Note: Heteroskedasticity robust standard errors are in parentheses. The outcome variable is our instrument for the small- and
medium-sized real estate investors (SMREI) share of purchases: the average share of business income over total income of the top
earners in MSA m in the year 2007. Each observation is an MSA.

5.8 | Robustness to other specifications

We check robustness to changes in the specifications. First, we use additional controls for total
demand for housing or demand for housing by investors. These controls are the total dollar value
of purchases in the market or the total dollar value of purchases by investors. Controlling for either
of these levels of demand does not change any of the results.>* Our baseline controls (population,
income, unemployment, MSA, and year fixed effects) already capture a large part of the variation
in housing demand. Second, we use an additional control for the share of purchases by individual
investors in the housing market of each MSA. We identify individual investors as individuals (hav-
ing their personal name in the deeds) who purchase two or more houses in the same MSA within 2
years. Supporting Information Table A13 shows that the main effects we study remain unchanged
after the inclusion of this control. The share of purchases by individual investors shows correlation
with price growth, and this is in addition to the effects of the investors who purchase houses as
legal entities. Third, we control for the change in the share of foreclosures in each MSA. Foreclosed
properties are likely to attract investors because of lower prices, and at the same time they might
restrict access to investors in some areas through the Fannie Mae and Freddie Mac First Look pro-
grams (Lambie-Hanson et al., 2022). This analysis uses a restricted sample of 84 MSAs for which
we have foreclosure data from Zillow for years 2008 to 2017. Even with this restricted sample,
the effects of investors on house price growth remain significant for all price tiers, as Supporting
Information Table Al4 shows. Finally, Supporting Information Table Al5 shows that our results
are robust to using an alternative measure of investors’ share based on number of purchases.

2+ We do not report the tables of these results, as they are similar to the previous ones—available upon request.
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6 | CONCLUSIONS

In this article, we analyze the contribution of small- and medium-sized real estate investors to the
US residential housing markets post Great Recession. Using a large database covering the whole
United States, we document the emergence of a new type of real estate investors who buy proper-
ties through legal entities. These investors are local, relatively small in size, and present in MSAs
all across the United States. Instead, large investors, as those referred to as WSL, are geographi-
cally concentrated in “superstar cities.” The growth of small and local investors in both extensive
(number of investors) and intensive (dollar purchases) margins in the postfinancial crisis period
is substantial.

Then, we analyze how the small- and medium-sized real estate investors affect housing afford-
ability. Cities around the world are designing policies to deal with these new investors. Investors
drove most of the recovery in housing prices, and housing affordability worsened. Especially
affected were the single-family homes at the bottom of the price distribution. These are usually
starter homes that otherwise would be purchased by young households. The presence of investors
triggered an equilibrium response of supply, which slowed down the acceleration of house prices
but did not reverse the effects. The investors affected differently the price-to-income and rent-
to-income ratios, depending on the supply restrictions of each area. Prices increased more than
income and more than rents in areas with high-supply restrictions. Price increases were small in
MSAs where there are loose supply restrictions. In those areas, the investors caused increases to
the rent-to-income and rent-to prices ratios.
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