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Abstract

Applying a regression discontinuity design and non-parametric methods to property-
level data from the American housing survey, I show that the steep increase in mort-
gage rates between 2021 and 2023 pushed a large amount of renters above FHA mort-
gage payment-to-income limits, thereby delaying their move into home-ownership.

As these households remain in the rental market, local demand pressures intensify
while vacancies decline, contributing to rent price inflation in 2023. Exploiting geo-
graphical variation in the shares of constrained first-time buyers, I show that larger
shares correspond to steeper rent price increases, holding constant unit and occupant
characteristics as well city-level varying economic conditions. Rent price growth is
greater for units occupied by relatively poorer renters, underscoring the potential for

second-round distributional effects of monetary policy.
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1. INTRODUCTION

The post-pandemic monetary tightening cycle has reignited concerns over housing af-
fordability and the potential for monetary policy to worsen home-buying inequality
(Bosshardt et al., 2024; Ringo, 2024). With prospective buyers caught between histor-
ically high mortgage rates and soaring property prices, the rate at which US renters
transition into homeownership plummeted between 2021 and 2023 (Figure 1). At the
same time, average rental prices surged (Figure A1), further intensifying affordability
pressures. Yet, despite its importance, research on how monetary policy affects rental

prices remains sparse, leaving its distributional impacts largely unexplored.

This paper addresses this gap in the literature. Using property-level data from the
American Housing Survey, I find that between 2021 and 2023, renters’ propensity to tran-
sition into home-ownership declined sharply—especially among lower-income house-
holds. This trend is largely driven by rising mortgage rates, which have pushed many
tenants beyond FHA mortgage-to-income thresholds, thereby delaying their move into
home-ownership. This intensifies demand pressure on local rental markets and results
in broad-based rent inflation in 2023. The inflationary effect is more severe for lower-
income renters, underscoring the potential for monetary tightening to trigger second-

round distributional effects.

Methodologically, I proceed in three steps. First, I use information on on both renter
and owner-occupied properties in the 2019-2023 waves of the American Housing Survey
(AHS), a representative sample of US housing units. Exploiting the panel component of
the survey, I identify first-time home-buyers (FTHB), or households moving from renting
to buying between two periods. The data also contains detailed information on the char-
acteristics of each individual property (e.g.location, size, age, etc.) and of its occupants
(e.g. tenure status, income, house value, mortgage financing, family composition and de-
mographics). With this information, I develop a household-specific mortgage-to-income
(MTI) ratio for first-time buyers at the time of home purchase, obtaining time-varying
MTI distributions over different waves of the survey. I also impute MTI ratios renters

would face if they were to purchase the same property they live in.’

Combining observed MTI ratios for first-time buyers and imputed (potential) MTIs
for renters, I show that there is a significant discontinuity in the probability of switching

from renting to buying around an MTI ratio of 31. This ratio corresponds to a key

"Details on the imputation of MTIs for renters are provided in Appendix B.



underwriting parameter for FHA loans, the ratio of housing expenses to income, also
called front-end ratio. Using a regression discontinuity design I show that the probability
of switching from renting to buying is 4 percent lower just above an MTI ratio of 31 than
just below, for household with similar demographic characteristics living in the same

city and year. The effect is significantly larger in 2023, compared to previous years.

Figure 1: Decline in share of first-time buyer by city, 2021-2023

— - _
3
g -1
>
2
o 27
5
£ -3
g
= -4
1]
=
LI__.5_
o o o oo oo o o oo o o oo o o o o
AN NN N NN NN NNy N NNy o
o o o o o o o o oo oo o o o o o
N N NN N NN NN N NN NN N
< < 44 X = X < 4 ¥ £ N < < <« 0O
(DEdI—%I—O“-éD.<OO§D
w ‘5 < P — o X -
£ § ® & 28 ¢ £ § 2 £ g 8 o <
c S8 ®© = & =2 3 &® = = @ £ O
T 2 2 g 8 3 s 2 2 383 2 3 ® B
= O © 0 Ao 3 zZ © £ o e o ¢
< oo O T T =z & O £
—
= mu_ 2
= P ©
o 5 =
n

Sources: American Housing Survey , 2021-2023. The chart displays the percentage change in
the share of renters who become home-buyers between 2021 and 2023. Frequency weights are
assumed.

In a second step, I show that rising mortgage rates made the MTI underwriting
threshold a binding constraint for many renter households, which was a major factor in
explaining the reduction in the volume of first-time buyers in 2023.2 To do so, I follow
the methodology in Bosshardt et al. (2024) and employ a non-parametric approach to
examine how the change in mortgage rates between 2021 and 2023 altered the distribu-
tion of MTI ratios for first-time home-buyers. I develop a counterfactual distribution,
simulating how the MTI distribution for 2021 first-time buyers would have looked like if
borrowers were subject to 2023 interest rates, holding loan demand and housing choices
constant. Similarly to Bosshardt et al. (2024), I assume a uniform increase in interest
rates across households, taking as reference the difference between the prevailing mort-
gage rate at the time of the 2021 interviews and the same time in 2023. The reduction in

2The volume of first-time buyers drops by about 25% between 2021 and 2023.



volumes of first-time buyers occurs exclusively above the MTI underwriting threshold
of 31, while differences are negligible below this threshold.> Similarly to Bosshardt et al.
(2024), I interpret this as evidence that the drop in first-time buyers can be attributed to
higher mortgage rates, which pushed a mass of renters above MTI underwriting thresh-
olds between 2021 and 2023, reducing their ability to step onto the housing ladder.

Finally, I exploit variation in the relative prevalence of constrained first-time buy-
ers across cities to test whether their presence affects local rental markets. I show that
units with identical characteristics and occupied by renters with similar demographics
exhibit significantly higher rent price growth the larger the share of ex-ante constrained
home-buyers in a given city. The effects are robust to controlling for other simultane-
ous city-level time-varying developments which could drive both credit constraints and
rental prices, such as growth in average income, GDP, population and house prices.
Rent price inflation is particularly pronounced for units not subject to rent control and
for low-income households, suggesting that monetary tightening may have additional
distributional consequences via the rental market, beyond its role in determining tenure

decisions.

This paper bridges two strands of the literature. The first relates to the role played
by monetary policy and debt-to-income limits in determining home-buying behavior.
Mabille (2023) shows that, during the Great Recession, young home-ownership rates
declined sharply, as tighter credit conditions led more borrowers to face binding DTI
constraints.> Similarly, Bhutta and Ringo (2021) estimate that a surprise interest rate cut
led to an immediate increase in home-buying during the same period, an effect driven
by DTI-constrained borrowers. In a closely related paper, Ringo (2024) finds that by
interacting with DTI limits, monetary tightening significantly reduces the share of low-
income households in the population of home-buyers and that these effects persist for at
least one year after the shock. Bosshardt et al. (2024), show that virtually the entire loss
in mortgage originations in 2022 and 2023 relative to previous years can be attributed
to tightening debt-to-income constraints, as low-income borrowers were pushed above

underwriting thresholds by the increase in mortgage rates.

Relative to this literature, I contribute by (i) focusing on the transition from tenancy

into first-time home-ownership and (ii) studying on how fluctuations in tenure decisions

3This corroborates the evidence in Bosshardt et al. (2024) who find a similar result using overall DTI
limits.

4For a theoretical background on the role of DTI constraints, see Greenwald (2018), who shows that
DTI and LTV limits interact, amplifying the response of house prices to changes in interest rates.

5Acolin et al. (2016) estimate that in this phase, tighter borrowing constraints related to wealth, income
or credit scores lowered the home-ownership rate by about 5.2 percentage points, relative to 2004—2007.



affects rental market equilibria, an area where evidence is still scarce. Gete and Reher
(2018) show that tighter lending standards lowered home-ownership rates after the Great
Recession and increased demand for rental housing, leading to higher aggregate rental
prices. Dias and Duarte (2019) show that US rents increase in response to contractionary
monetary policy shocks while home-ownership rates decline.® In a follow-up paper, Dias
and Duarte (2022) show that by affecting transitions into home-ownership, monetary

policy drives up rents, generating a temporary increase in headline inflation.

I show that monetary tightening interacts with DTI constraints in determining rental
market equilibria and provide novel evidence on the heterogeneity of rent price de-
velopments across different housing segments. Relatively poorer tenants and tenants
living in units not subject to rent control tend to experience the steepest rent price in-
creases in response to monetary tightening. This is likely to exacerbate the distributional
consequences of monetary tightening, especially shelter makes up a larger share of the

consumption basket among poorer consumers (Molloy, 2024).7

More broadly, this paper also relates to the ongoing debate on the drivers of sticky
inflation in the post-pandemic tightening cycle, particularly to the literature highlighting
the key role of rent price developments in determining the response of headline inflation
to changes in interest rates (Dias and Duarte, 2022; Bolhuis et al., 2022; Adams et al,,

2024).

This paper proceeds as follows. Section 2 describes the data and defines tenure
transitions and other relevant variables. Section 3 presents the results on monetary
policy, DTI constraints and tenure decisions. Section 4 examines the effects on rental

markets and Section 5 briefly concludes.

2. Data

The American Housing Survey (AHS) is the most comprehensive source of national data
on housing in the United States. Administered by the U.S. Census Bureau, the AHS
has been conducted since 1973. Originally an annual survey, it is now fielded in odd-

numbered years.

®The also show that rental vacancies decline, suggesting that the additional demand pressure on rental
markets is not met by an equivalent increase in rental supply in the short-run.

7This paper also relates to a growing literature on the distributional effects of monetary policy on
income, consumption and financial assets. See for example Coibion et al., 2017; Ampudia et al., 2018; and
Andersen et al., 2023.



The AHS employs a stratified sampling design. Its target population comprises all
residential housing units in the United States—both occupied and vacant, excluding
commercial structures. The sample is divided into two parts: a core national sample
that is revisited over successive survey rounds (thus providing a longitudinal compo-
nent) and independent metropolitan area samples that allow for localized analysis in
major urban centers. Periodically, the sampling frame is refreshed by adding newly
constructed housing units, ensuring that the survey remains representative of the evolv-
ing housing stock. This paper uses the longitudinal component of the three surveys
conducted between 2019 and 2023, hence using the core national sample. To ensure con-
sistency in the support between waves, I also exclude units for which the survey does
not report any information on geographic location, specifically units with missing CBSA

codes.

The remaining sample is overall composed of 23,000-28,000 observations per wave,
with about 62-64 percent of the units being owner-occupied. It reports information on
15 MSAs.® Beyond geographical location, the survey reports detailed information on the
housing units, including physical characteristics (Age, size, type, structural conditions,
and quality of the housing unit); Housing costs (including rent, mortgage, utilities, and
maintenance expenses) and financing details (mortgage size, interest rate); Household
and Demographic Data (composition, income, and tenure status); and neighborhood

attributes: Perceptions of local quality, safety, and access to amenities.

The longitudinal component of the survey is designed to track housing units rather
than occupants, but collects information on recent movers, including their previous
tenure status. This allows me to identify first-time home buyers, defined as either (i)
households which move and switch from renting to owning a property between two
waves (ii) households which enter the survey for the first time but report being first-time

homebuyers and having moved into the current unit within the same year as the survey.

Using information on the purchase value of the property, mortgage size, interest
payments and household annual income, I calculate mortgage-servicing to income ratios
(MTI) for first-time home buyers, defined as annual mortgage payments divided by
annual household income.? Given the longitudinal component, the survey also allows to

estimate the unit-specific changes in rent prices between one wave and the other, as well

8Specifically: Atlanta, GA; Boston, MA; Chicago, IL; Dallas, TX; Detroit, MI; Houston, TX; Los Angeles,
CA; Miami, FL; New York, NY; Philadelphia, PA; Phoenix, AZ; Riverside, CA; San Francisco, CA; Seattle,
WA; Washington, DC.

9The survey only includes information on mortgage payments, not other debt payments, hence I can
calculate mortgage servicing ratios, or front-end ratios, but not overall debt-to income ratios, opr back-end
ratios.



as information on whether the unit is rent-controlled, or occupied by new tenants, as this
is a key parameter informing changes in rental prices (Adams et al., 2024). Following
Molloy (2024), I exclude units in the bottom/top 5 percent of the rent change distribution
in any given wave.

Descriptive statistics on unit characteristics and demographics for all three waves
are summarized in Table 1. The share of first-time home buyers as a proportion of the
sample remained stable between 2019 and 2021, but declined by one percentage point in
2023 (a 25% reduction from 2021 levels). Other characteristics of the sample remained
broadly unchanged, except for a slight increase in average MSTI for first-time buyers in

2023 and a significant increase in rent inflation compared to 2021 levels.

Table 1: Descriptive statistics by survey year

) @ 3)
2019 2021 2023
First-time buyers (%) 0.036 0.037 0.027
Share renters 0.37 0.38 0.37
Annual Income (2019 USD) 107,043 107,942 109,507
Age head 51.6 51.8 52.4
MTI (FTHB) 23.3 22.2 25
Change in rent (yoy, %) . 0.079 0.12
Observations 28,147 27,157 23,942

Notes: American Housing Survey, 2019-2023. Analytical weights are assumed. Household income is expressed in 2019 USD.

Using survey information, I also estimate the cost renters would face if they were
to purchase the same property they live in. I do so in two steps. First, I estimate an
hedonic house price model using a wide set of unit-specific controls interacted by MSA
and wave fixed-effects, which allows me to predict the market value of renter-occupied
properties. Second, I apply some broadly conservative assumptions regarding mortgage
tinancing, assuming that all renters would be able to finance the purchase by securing
a 30 year conventional fixed-rate mortgage, with 20 percent down-payment at average
mortgage rates prevailing in the quarter of the survey recorded from FRED.™ Using
these assumptions, I impute potential mortgage payments for renters, which rescaled by
annual renter’s income results in an imputed measure of renters’ potential MTI if they

were to purchase a similar property to the one they currently live in."* This measure

°This is likely to underestimate the average extent of the mortgage balances necessary to finance the
property acquisition, as many first-time buyers will likely secure loans with lower down-payment, higher
LTV ratios and potentially higher interest rates (Bhutta and Ringo (2021)).

"Further details on the imputation of MTIs for renters are provided in Appendix B.



is used to estimate the discontinuity in the propensity from rent to own around key

mortgage underwriting thresholds.

3. INTEREST RATES AND FIRST-TIME HOME BUYERS

This section studies how changes in mortgage rates interact with mortgage underwriting
standards to determine the share of renters who can become home-owners at any given
point in time. First, I establish that the share of mortgage payments to income, or front-
end ratio, is a key parameter in determining loan eligibility and hence the probability
of becoming a first-time home-buyer. Second, I exploit a non-parametric approach to
understand how underwriting limits, which remained unchanged after the beginning
of the monetary tightening cycle, interacted with higher interest rates to shift the MTI
curve for potential home-buyers, thus excluding a significant portion of them from the

housing market, in 2023.

3.1. First-time buyers and mortgage underwriting standards: regression

discontinuity

Loans issued under the umbrella of the Federal Housing Administration need to comply
with several underwriting standards to ensure the solvency of the borrower, including
a few key parameters on overall DTI ratios, which are typically not to exceed 43-50
percent of the borrowers” monthly income (Bhutta and Ringo (2021)). However, another
key underwriting parameter for FHA loans and many lenders is the so called front-end
ratio, or the ratio of housing payments (including insurance, taxes and fees) to income,
hereby MTI. For FHA loans, this threshold is not supposed to exceed 31 percent. While
this is a soft threshold and many first-time home buyers obtain loans with higher MTIs,
these loans typically require manual underwriting and potentially greater guarantees in

the form of income or other assets.

A simple graphical analysis of MTIs distribution across first-time home-buyers shows
a significant discontinuity in frequencies around this threshold (Figure 2), with signifi-
cant bunching just below. Another kink in the distribution can be observed around the
regulatory threshold for overall DTI ratios, at 50 percent.

I exploit this discontinuity to study how much credit constraints matter for the rela-
tive probability of switching from renting to buying, in any given year. To do so, I impute



Figure 2: Distribution of MT1I ratios for first-time home buyers
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Sources: American Housing Survey, 2019-2023. The chart displays the frequencies of observed MTI ratio for all first-time home

buyers. Observations are weighted by frequency weights.

MTI ratios which renters would face if they were to purchase the same home they cur-
rently live in.”> By combining renter-imputed MTIs with observed first-time buyer MTIs,
I can study how the probability of switching from renting to buying changes close to the
underwriting thresholds, hence identifying the role of credit constraints in determining

tenure choices, holding individual characteristics constant.

The probability of becoming a first-time buyer shows a clear discontinuity around
the underwriting MTI threshold of 31, in this sample (Figure 3), while other relevant
observed characteristics which could drive tenure choice remain continuous around the
threshold (Appendix Figure A2). Placebo tests do not indicate any relevant discontinu-
ities around other thresholds (Figure A3) and key determinants of MTI ratios among
tirst-time buyers, such as leverage ratios, remain constant around the threshold (Ap-

pendix figure Ag).

A more formal approach to testing the role of credit constraints in driving tenure
choices is summarized in the regression-discontinuity design defined in Equation 1,
aimed at measuring the change in probability of becoming a first-time buyer around

the front-end MTI threshold, conditional on observed household and unit characteris-

>The methodology used in this imputation is described in greater detail in Appendix 1.



Figure 3: Probability of finding a first-time buyer vs renter by MTI ratio
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tics:

PT(FTHBimt = 1) =a+ ﬁlThrEShOldimt =+ :BZMTIimt + ’Y;I;]Ximt + Gmt + Eimt (1)

Where FTHB is a dummy taking value 1 if a given unit i in MSA m in year ¢ is occu-
pied by a first-time buyer, o if occupied by a renter; MTI is the unit/household-specific
mortgage-to-income ratio (this term is observed for first-time buyers and imputed for
renters); X;,; is a vector of household and unit-specific controls.”3 6,,; are MSA-by-wave
tixed-effects, meant to capture all aggregate variation affecting equally all family units
living in the same municipality during the same year. bets; is the coefficient of interest,
measuring the effect of being just above vs just below the FHA MTI ratio of 31 on the
probability of being a first-time buyer, conditional on a wide set of controls.

Table 2 presents the result of Equation 1, estimated over subsequently smaller win-

dows around the underwriting front-end ratio MTI threshold.

Column 1 estimates the model on the entire sample up to 8o percent MTI, using a
quadratic polynomial in MTI to control for non-linearities. The estimates are large and
statistically significant, suggesting that similar families living in similar units in the same
city and year experience a probability of becoming first-time buyers which is 7 percent

lower just above the threshold, compared to being just below.

In cols 2-4, present a local linear regression, by progressively narrowing the estima-
tion window around the threshold, thus reducing the sample size significantly. The
estimated differential effect becomes smaller, but remains negative and strongly signif-
icant. Column 4 reduces the sample to observations with MTIs between 26 and 36, or
5 points below and above the threshold, respectively. This rather conservative specifica-
tion suggests that moving from just below to just above the front-end limit reduces the

probability of finding a first-time home buyer in the sample by about 5 percent.

In Appendix Table A1 I augment this specification with an interaction term, capturing
the differential effect for the year 2023 and show that the probability of becoming a home

buyers around the threshold drops even more in 2023 relative to previous years.

This evidence suggests that the probability of becoming a home-buyer is strongly
determined by credit constraints, particularly on whether potential home in any given

year can qualify for mortgages under the prevailing underwriting rules and market

3This includes income decile, family composition, educational attainment of the household head, their
age and square of age; unit size, number of bedrooms and bathrooms and house value (observed for
first-time buyers, imputed for renters).
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Table 2: Probability of becoming a first-time buyer as a function of MTI limits
(1) (2) (3) (4)

VARIABLES FTHB FTHB FTHB  FTHB
MTI 0-80 0-50 21-41 26-36
Threshold -0.055"*  -0.048%* -0.030** -0.044™*
(0.008) (0.009)  (0.014) (0.019)
MTI 0.001 -0.001  0.007*** 0.010***
(0.001) (0.001)  (0.001)  (0.003)
MTI2 -0.000***
(0.000)
Observations 21,622 17,992 7,233 3,702
R-squared 0.182 0.194 0.197 0.209
MSA by Year FE Yes Yes Yes Yes
HH and Unit controls Yes Yes Yes Yes

Notes: AHS 2019-2023. FTHB is a dummy taking value 1 if a household switches
from renting to buying, o if it remains a renter. The sample includes first-time
buyers and renters. MTIs are measured as mortgage service to income ratios:
these are reported for home buyers and imputed for renters. Controls include age,
race and educational attainment of household head, annual household income,
family composition, and unit characteristics (size, n.bedrooms, n.bathrooms, unit
type). MSA by year FE included. Heteroskedasticity-robust SEs in parentheses.

conditions.

Of course, this approach suffers from a few drawbacks. First, the imputation of
MTIs for renters could be imprecise, both because the property value may be incorrectly
estimated and because it is unlikely that all renters will choose, or be able to obtain,
a 30 year FRM with 20 percent down payment. Moreover, a key assumption behind
regression discontinuity is non-manipulation. For this setup to estimate the causal effects
of the underwriting thresholds on the probability of becoming a first-time buyer, it is
necessary to assume that people cannot voluntarily sort below the threshold. In reality,
buyers may be able to adjust both their mortgage balances and their choice of property,
effectively defining their placement in the MTI distribution. Indeed, the fact that Figure
2 exhibits excess mass just below these key underwriting thresholds is likely evidence
of manipulation. The following section exploits this explicitly, by studying the missing
and excess mass of home-buyers just above and just below the threshold, and studying

how the relative densities are altered by changes in interest rates.
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3.2. Measuring the effect of interest rates on purchasing behavior: coun-

terfactual distributions

This section exploits the pre-existing mortgage underwriting MTI limits to study how
rising interest rates between 2021 and 2023 affected tenure decisions, by tightening access
to credit. To do so, I restrict the sample to first-time home-buyers observed over three
waves: 2019 through 2023. Older waves are used to compare volumes of first-time buyers
in a low-rate environment (2019-2021) to volumes in a high rate environment (2023) and
to build a counterfactual distribution aimed at simulating what would have happened

in absence of the rate increases, following Bhutta and Ringo (2021) and Bosshardt et al.
(2024).

I proceed in two steps. First, I estimate the decline in volume of first-time home
buyers as a proportion of the overall sample, between 2021 and 2023. Figure 4 shows
that the number of first-time buyers declined significantly in the 2023 survey compared
to the 2021 survey. The frequency-weighted drop is 300,000 units, roughly corresponding
to the 25% decline reported in Table 1. When considering the smaller set of first-time
buyers for which it is possible to obtain a counterfactual distribution (i.e. data on interest
payments, loan amounts is available), the decline is about 30,000 units or about 4% of
2021 levels. This decline is broadly uniform over the MTI distribution, with the only
significant spike in volumes compared to 2021 concentrated at 50 percent, the upper

bound of the underwriting comprehensive DTI limit.

Besides differences in volumes, the 2021 and 2023 distributions and demographic
characteristics of first-time home buyers are very similar.”* Hence in the second step, I
follow Bosshardt et al. (2024) and use the 2021 distribution of first-time home buyers to
develop a counterfactual distribution, simulating how 2021 volumes could have looked

liked under the higher interest rate environment.

This counterfactual distribution is built by recalculating the individual MTIs of 2021
first-time buyers as if they were subject to the interest rates prevalent in 2023. Similarly
to Bosshardt et al. (2024), I assume a uniform increase in interest rates corresponding to
the average change in rates on newly originated 30 years FRM between the first quarter

of 2021 and the first quarter of 2023, or a 4.2 percentage points increase.’>

4 Appendix Table A2 shows that this common support assumption is reasonable: on average, first time
home-buyers are very similar in age, income, demographic composition. LTV ratios at purchase decline
over the years, consistently with tighening credit constraints.

5The AHS does not provide mortgage origination dates, but all interviews are conducted in the first
semester of any given year. Based on data underlying Figure A1, the average rate on newly originated 30

13



Figure 4: Volume of first-time buyers by MTI and year
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Sources: American Housing Survey , 2021-2023. The chart displays the number of first-time
home-buyers by MTI value and year. MTIs are rounded to the closest decimal. Frequency
weights are assumed.

I apply this average increase in mortgage rates to the borrower-specific mortgage rate,
which is reported in the survey. I then recalculate MTI ratios for 2021 first-time home-
buyers using this counterfactual interest rate, assuming all other parameters (house
value, loan amount, amortization schedule) remain constant.’® The resulting average in-
crease in mortgage payments is about 1200$ per household /month while MTIs increase

by 11 percentage points.

Figure 5 plots the observed 2023 distribution and this counterfactual. Differences in
the mass of buyers between treated buyers ex-post (i.e. 2023 observed volumes, subject to
rate hikes) and treated buyers ex-ante (i.e. 2021 counterfactual volumes) are informative
of the nature of the changes induced by the increase in interest rates, depending on
where they occur on the MTI distribution.

In particular, differences above and below the mortgage underwriting thresholds

help identify the role of credit constraints. If the decline in volume of first-time buyers

year FRMs in the first semester of 2021 was 2.97 percent, while average rates had increased to 7.1 percent
by the end of the first semester of 2023.

®Despite applying an homogeneous counterfactual mortgage rate, counterfactual interest rates retain
significant cross-sectional heterogeneity, because 2021 buyers paid different mortgage rates.
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is concentrated above the underwriting MTI thresholds but broadly similar below, the
change in volumes can reasonably be attributed to the shift in interest rates between the
surveys, which pushed a mass of potential home-buyers above the mortgage underwrit-
ing thresholds. Indeed, Figure 5 shows that the missing mass of home-buyers emerges
just above the MTT limit of 31.

Figure 5: Volume of first-time buyers: 2023 and counterfactual distributions
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Sources: American Housing Survey , 2021-2023. The chart displays the number of first-time
home-buyers by MTI value. The area shaded in blue represents observed 2023 volumes; the red
area represents counterfactual distributions, based on 2021 data. MTIs are rounded to the closest
decimal. Frequency weights are assumed.

When these gaps in the distributions are expressed in percentage points of 2021 vol-
umes, the differences are even more striking. Figure As shows that differences in the
distributions are broadly positive below the threshold but turn negative immediately

above.

Below the MTI limit of 31, the volume of first-time buyers increases by 23.4 percent,
relative to 2021 levels. However above this threshold, the volume of buyers drops by 26.6
percent, overall. The difference corresponds to the majority of the 4 percent decline in
volumes recorded between the two periods, with the majority of the drop concentrated
between MTIs of 31 and 50, the FHA upper limit for overall DTI ratios.

This decline in volumes corresponds broadly to the marginal decline in the propen-
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sity to become a first-time buyer around the FHA front-end threshold estimated in

columns 3-4, Tables 2 and A1.

Since the MTI underwriting limits remain constant between 2021 and 2023, it is rea-
sonable to assume that the decline in volumes above this threshold can be attributed
to credit supply constraints induced by the increase in mortgage rates. Specifically, a
significant portion of potential home-buyers has been pushed above underwriting MTI

limits, under the new interest rate regime.

To show that these differences are not simply a mechanic result of the simulation,
Figure A6 plots the results of a placebo test, by applying 2021 average mortgage rates to
the MTI distribution of 2019 first-time buyers. Differences between observed and coun-
terfactual groups are smaller, consistently with a smaller difference in interest rates.'”.
More importantly, these differences emerge uniformly around the threshold, suggesting
that the relaxation of payment-to-income constraints driven by the reduction in mort-
gage rates between the two waves was not a major driver of changes in tenure decisions.
In Figure A7 I run an additional robustness test, by re-estimating the 2023 counterfactual
adjusting loan demand to changes in interest rates, changes in house prices and average
income levels, following the same approach used in the demand-adjusted counterfac-
tual by Bosshardt et al. (2024). Results are robust to this alternative specification of the

counterfactual and yield quantitatively similar estimates.

4. REGIONAL HETEROGENEITY AND EFFECTS ON RENT PRICE INFLATION

The decline in volume first-time home-buyers due to the increase in mortgage rates is
not uniformly distributed across demographic characteristics of the population, or even
cities. Table A3 shows that constrained home-buyers, with an observed MTI below 31
in 2021 and a counterfactual MTI above this threshold, have significantly lower income
levels, are more likely to belong to racial minorities and less likely to have a graduate

degree, on average.'®

Similarly, the relative prevalence of constrained home-buyers varies significantly across
regions. Figure A8 shows that the proportion of constrained buyers, expressed as a share
of 2021 first-time buyers, exhibits significant cross-sectional variation across US cities.

The ex-ante shares of constrained home-buyers are correlated with ex-post city-level de-

7”Mortgage rates decline by about 0.7 percentage points on average between 2019 and 2021, implying

a shift to the left in the counterfactual distribution
®This definition of constrained home-buyers follows Bosshardst et al., 2024.
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velopments, such as the relative decline in the share of first-time buyers and the share of

renters as a proportion of the total population (Figure Ag).

In this section, I exploit regional variation in the shares of constrained buyers ex-ante
to test the hypothesis that the missing mass of first-time buyers in 2023 increases local

rental demand and, as a consequence, determines higher local rent inflation.

The intuition is that as credit conditions induce fewer households to step onto the
home-ownership ladder, more people are likely to remain renters for longer. Housing
supply in the rental segment is unlikely to adjust quickly enough to the relative increase
in rental demand, and the demand pressure may generate a price increase for all tenants,
including those who may not have wished to buy and those who would have been unable

to buy even if interest rates were significantly lower.

To estimate the local ramifications of the credit-induced decline in first time buyers
on rental prices I use the following cross-sectional regression specification, estimated for

the year 2023:

ARentiy, = a + B1AFTHBy + 7N X + ON ANy + € (2)

Where ARent;,, is the percent change in rent between 2021 and 2023 for unit i, in city
m. X, is a vector capturing unit-specific characteristics, including size, number of rooms,
age and neighborhood characteristics as well as demographic characteristics of its occu-
pants. AA,, is a vector of changes in city-level macroeconomic indicators between 2021
and 2023, such as growth in house prices (owner-occupied), population, and changes in
average real incomes. f; is the coefficient of interest, capturing the relation between the
change in the city-level share in first-time home-buyers in 2021 and the growth in rental

prices.

To account for endogeneity between the change in rent prices and changes in the city-
level share of first-time buyers, I use the ex-ante share of constrained buyers ShareC,, ;1
both as an instrument for the change in first-time home-buyers and in a reduced-form
specification. The conditional exclusion restriction required to interpret these estimates
causally is that, conditional on controlling for ex-ante demographic characteristics and
ex-post city-level developments, the share of constrained buyers ShareC,,;_; atfects rental
prices only through its role in determining the change in first-time buyers, and not
through other channels. The nuance of assuming a conditional exclusion restriction is

key, as the share of constrained buyers ex-ante is correlated with demographic charac-
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teristics of the population which can predict growth in income, house prices or other
developments related to rent price growth (Table A3). Similarly, the share of constrained
home-buyers ex-ante could also be correlated with specific characteristics of the local
housing stock, for example average square footage, the share of houses vs apartments
and the share of rent-controlled units, all of which could predict ex-post developments

in both owner-occupied and rental market prices.

To ensure the conditional exclusion restriction is satisfied, the model includes a wide
set of household and unit-specific characteristics, as well as aggregate developments in
key macroeconomic aggregates measured at the city level (house prices, income, pop-
ulation growth). This approach is effectively akin to a difference-in-differences setup,
comparing changes in rental prices for similar units occupied by similar renters between

the two waves, holding other city-level macro-economic developments constant.

Table 3 presents the results of this estimation. Column 1 shows that the change in the
share of first-time home-buyers is negatively correlated with hedonic rental price growth
between 2021 and 2023, suggesting that cities which experienced a larger increase (or a
smaller decline) in the share of first-time buyers between the two waves also experienced

lower rent inflation.

Column 2 presents the reduced-form specification, showing that the share of con-
strained home-buyers ex-ante, defined as the share of first-time buyers with observed
MTT below 31 and counterfactual MTI above, is positively and significantly correlated
with rent inflation ex-post. This supports the intuition that cities where a larger pro-
portion of the population has been excluded from home-ownership due to the rise in
mortgage costs experienced significant demand pressures on their rental markets which
translated in higher rent prices. Column 3 presents a 2SLS specification, where the
change in first-time home-buyers between the two waves is instrumented with the share
of constrained home-buyers ex-ante. The coefficients associated with AFTHB,, is nega-
tive and statistically significant and it indicates that for each percentage point decline in
the share of first time home-buyers relative to 2021 levels (8 percent of standard devia-
tion), rent price growth increases by 0.46 percentage points, on average (12 percent of a

standard deviation).

Table 4 shows that a key explanation for these price dynamics lies in the role of rental
supply. The proportion of rental units increases consistently with an increase in demand
(column 1), but this is not met by an equivalent conversion of owner-occupied units into

rental units (column 2). As building new rental units requires time, rental vacancies
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Table 3: Rent increase and constrained home-buyers

(1) (2) (3)

VARIABLES ARent  ARent ARent
2SLS
AFTHB,; -0.082** -0.469***
(0.038) (0.157)
ShareC,, ;1 0.186***
(0.063)
AH Py 0.163"  0.194*  0.225%**
(0.083) (0.083)  (0.083)
Observations 5,911 5,911 5,911
R-squared 0.014 0.014
MSA Controls Yes Yes Yes
HH and Unit controls Yes Yes Yes

First stage F stat

691

Notes: AHS 2021-2023. Rent measures the unit-specific change in rent between
2021 and 2023; FTHB measures the change in the share of FTHB between 2021
and 2023 at the MSA level; ShareC measures the share of constrained home buyers
in a given MSA (average between 2021 and 2019). MSA level controls average
house price growth (2021-2023); population growth (2021-2023); change in average
annual income (2021-2023; HH and Unit controls include age, race and educational
attainment of household head, annual household income, family composition, and
unit characteristics (size, n.bedrooms, n.bathrooms, unit type). Bootstrapped SEs

in parentheses are robust to heteroskedasticity.
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Table 4: Rental supply and share of constrained buyers

(1) (2) (3)
VARIABLES Rental Converted Units Rental Vacancies
ShareC,, ;1 0.122*** 0.038 -0.055***
(0.046) (0.024) (0.018)
AH Py -0.171*** 0.032 0.020
(0.057) (0.037) (0.017)
APop; 241177 -0.036 -0.276***
(0.264) (0.144) (0.091)
Alncome,,; 0.051 -0.036 0.067
(0.144) (0.083) (0.041)
Observations 23,942 15,096 11,778
R-squared 0.422 0.013 0.009
MSA Controls Yes Yes Yes
HH and Unit controls Yes Yes Yes

Notes: AHS 2023. Rental is a dummy taking value 1 if a unit is renter-occupied, o if
owner-occupied. Converted units is a dummy taking value 1 if a housing unit was
owner-occupied in 2021 and is renter-occupied or vacant for rent in 2023, o if it is
owner-occupied. Rental vacancies is a dummy taking value 1 if a unit is vacant
for rent , o if it is rented. ShareC measures the share of constrained home buyers
in a given MSA (average between 2021 and 2019). MSA level controls average
house price growth (2021-2023); population growth (2021-2023); change in average
annual income (2021-2023; HH and Unit controls include age, race and educational
attainment of household head, annual household income, family composition, and
unit characteristics (size, n.bedrooms, n.bathrooms, unit type). Bootstrapped SEs
in parentheses are robust to heteroskedasticity.

decline (column 3), likely contributing to price pressures beyond the role played by

housing inflation, income and population growth.

In Table A4 I check for pre-trends, testing whether the relationship between con-
strained buyers ex-ante and rent increases ex-post holds also between the 2019 and 2021
waves, before the interest rate hike. Finding an effect would be indicative of a systematic
association between the constrained-home buyers shares and rental price developments,
which would invalidate the parallel trends assumption. I find no evidence of this, as the

coefficients are small and statistically insignificant.

The rental price increases associated with the decline in first-time buyers are het-
erogeneous across the renter population: with renters in the bottom four deciles of the
income distribution being more likely to experience rent increases as a result of the

decline in first-time buyers (Table As).
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5. DISTRIBUTIONAL CONSEQUENCES: EFFECTS ON HOUSEHOLD-LEVEL

INFLATION RATES (TBD)

[This section matches income decile/ city-specific rent increases derived by the AHS with
household-level consumption baskets derived by the Consumer Expenditure Survey, us-
ing a similar approach as Molloy (2024). The aim is to quantify the distributional con-
sequences of monetary tightening via rental markets, based on two specific, mutually
reinforcing channels:

(i) rent inflation rates are different across cities/income deciles

(ii) poorer households spend a much higher share of their consumption baskets on shel-
ter |

6. CONCLUSIONS

This paper studies the joint effects of monetary policy and regulatory lending standards
in shaping tenure choices and rental market dynamics. I derive two key takeaways.
First, the large decline in first-time home-buyers between 2021 and 2023 can be largely
attributed to rising mortgage rates during this period, which pushed many potential

buyers above FHA mortgage-to-income underwriting thresholds.

Second, the reduction in first-time home-buyers increased pressure on some seg-
ments of the rental market, driving a steeper increase in average rent prices. Rent price
inflation was more pronounced for units occupied by lower-income renters and those
not protected by rent control, highlighting the potential distributional consequences of
the interaction between monetary policy and prudential regulations.

More broadly, this paper also contributes to the debate on role of rents as drivers of
sticky inflation during the recent monetary tightening cycle (Bolhuis et al., 2022, Adams
et al., 2024). Given that shelter expense accounts for 30% of the US Consumer Price
Index (CPI) basket, the channels identified here likely contributed to the persistence of

elevated headline inflation in the post-pandemic tightening phase.
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A. APPENDIX A: FIGURES
Figure A1: Housing affordability over time
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Sources: FRED. Mortgage rates are the average rates on newly originated 30-year FRMs. House
Prices Index measures changes in value of the owner-occupied housing stock; Rental Index the
change in rents of primary residences. Median household income (nominal) is interpolated to

obtain quarterly frequencies. All three series are rescaled to be expressed as percentages of 2010
values (2010 q1=100).



Figure A2: Share of first-time home-buyers by MTI: placebo tests
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Sources: American Housing Survey, 2021-2023. The sample include first-time homebuyers and
renters. The figure plots, clockwise: average income by MTI; average house value; share of non-
minorities; age of household head. MTIs are rounded to the closest decimal. Frequency weights
are assumed.

Figure A3: Share of first-time home-buyers by MTI: placebo tests
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Sources: American Housing Survey, 2021-2023. The figure plots the share of FTHB by MTI; it
splits the sample at MTI=36 and MTI=50, corresponding to FHA back-end ratio and overall DTI
ratios. MTIs are rounded to the closest decimal. Frequency weights are assumed.



Figure Ag:

Interest rates and LTVs for first-time buyers at different levels of MTI limits
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Sources: American Housing Survey, 2021-2023. The figure plots the average interest rate and
average LTV ratio for first-time homebuyers at different points in the MTI distribution. MTIs are
rounded to the closest decimal. Frequency weights are assumed.
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Figure As: Difference between 2023 and counterfactual distribution: percent
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observed 2023 distribution and the counterfactual distribution, built using 2021 data. Volumes
are expressed in percentage points of 2021 volumes, by MTI value. MTIs are rounded to the
closest decimal. Frequency weights are assumed.



Figure A6: Difference between 2021 and 2019 distribution: placebo tests
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Sources: American Housing Survey , 2021-2023. The chart displays the MTI distributions for first-
time buyers in 2019 and 2021 (LHS); and the counterfactual distribution for 2019 buyers relative
to the observed 2021 distribution (RHS). Counterfactual distributions for 2019 buyers assume a
0.7 percent decline in mortgage rates, corresponding to the average decline in mortgage rates
between the first quarter of 2019 and the first quarter of 2021. MTIs are rounded to the closest
decimal. Frequency weights are assumed.



Figure A7: Difference between 2023 and 2021 distribution: demand-adjusted counterfactual
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Sources: American Housing Survey , 2021-2023. The chart displays the difference in MTI distributions for first-time buyers in 2023 vs the demand-adjusted counterfactual
relative to 2021 volumes. Following the methodology in Bosshardt et al. (2024), I adjust the extensive margin of loan demand in the counterfactual distribution by assuming (i)
2 percent reduction inloan size for each percentage point increase in interest rates; (ii) adjusting loan demand to average changes in income and house prices between 2021 and
2023, by multiplying average city-level growth in income and house prices by the average elasticity between loan size and income/house values conditional on city and year

fixed-effects obtained across the 2019-2023 waves of the survey. MTIs are rounded to the closest decimal. Frequency weights are assumed.



Figure A8: Share of constrained home-buyers by city: percent of 2021 buyers
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Sources: American Housing Survey , 2021. The chart displays the relative prevalence of con-
strained home-buyers in 2021 across US MSAs. Constrained home-buyers are defined as first-
time buyers with an observed MTI below 31 and a counterfactual MTI above 31, in 2021. MTIs
are rounded to the closest decimal. Frequency weights are assumed.



Figure Ag: Share of constrained home-buyers ex-ante and city-level outcomes in 2023
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Sources: American Housing Survey , 2021-2023. The chart displays the correlation between the
share of constrained home-buyers in 2021 across US MSAs and the ex-post share of FTHBs in
2023 (left-hand side) and the share of renters in 2023 (right-hand side) .Constrained home-buyers
are defined as first-time buyers with an observed MTI below 31 and a counterfactual MTI above
31, in 2021. MTIs are rounded to the closest decimal. Frequency weights are assumed.



Table Ax1: Regression discontinuity: differential effects over time

(1) (2) (3) (4)
VARIABLES FTHB FTHB FTHB FTHB
MTI 0-80 0-50 21-41 26-36
Threshold -0.041***  -0.030"*  -0.013 -0.031
(0.008) (0.009) (0.014)  (0.020)
Threshold#2023 -0.056***  -0.069*** -0.067*** -0.048**
(0.009) (0.012) (0.016)  (0.022)
Observations 21,966 18,423 7,253 3,984
MSA by Year FE Yes Yes Yes Yes
HH and Unit controls Yes Yes Yes Yes

Notes: AHS 2019-2023. FTHB is a dummy taking value 1 if a household switches
from renting to buying, o otherwise. The sample includes first-time home-buyers
and renters. MTIs are measured as mortgage service to income ratios: these are
reported for homebuyers and imputed for renters, based on Controls include age,

race and educational attainment of household head, annual household income,
family composition, and unit characteristics (size, n.bedrooms, n.bathrooms, unit
type). MSA by year FE included. Heteroskedasticity-robust SEs in parentheses.

Table Az2: Descriptive statistics for first-time buyers by survey year

) @ )
2019 2021 2023
HH income (2019 USD) 143,873 146,410 147,117
Age 38 38 39
Graduate degree 0.58 0.62 0.62
White 0.70 0.68 0.67
LTV 0.86 0.84 0.77
Observations 808 796 473

Notes: American Housing Survey, 2019-2023. Analytical weights are assumed. Household income
is expressed in 2019 USD.



Table A3: Demographic characteristics of constrained home-buyers

Variable Constrained Not constrained
White 0.67 0.73

HH Gross Income (2019 USD) 105,328 163,304
Age head 38 38

Head graduate 0.56 0.65

Notes: American Housing Survey, 2021. Constrained buyers are defined as 2021 first-time home-
buyers with MTI below 31 and counterfactual MTI above 31. Frequency weights are assumed.
Household income is expressed in 2019 USD.

Table Ag4: Pre-trends: change in rents between 2019 and 2021

® @ 0
VARIABLES ARent ARent ARent
2SLS

AFTHB,, -0.028 -0.119

(0.031) (0.708)
ShareC,, ;_1 0.023

(0.118)

Observations 5,540 5,540 5,540
R-squared 0.007  0.007  0.006
MSA Controls Yes Yes Yes

HH and Unit controls  Yes Yes Yes

Notes: AHS 2021-2023. Rent measures the unit-specific change in rent between
2019 and 2021; FTHB measures the change in the share of FTHB between 2021 and
2023 at the MSA level; ShareC measures the share of constrained homebuyers in
a given MSA in 2019-2021. MSA level controls average house price growth (2021-
2023); population growth (2021-2023); change in average annual income (2021-
2023; HH and Unit controls include age, race and educational attainment of house-
hold head, annual household income, family composition, and unit characteristics
(size, n.bedrooms, n.bathrooms, unit type). Bootstrapped SEs in parentheses are
robust to heteroskedasticity.




Table As: Heterogeneity: income deciles

(1) (2) (3)
VARIABLES ARent ARent ARent

4 4to8 =8

ShareC,, ;1 0.299"**  0.092  -0.254%
(0.112) (0.097) (0.153)

Observations 3,585 2,181 815
R-squared 0.013 0.036  0.064
MSA Controls Yes Yes Yes
HH and Unit controls Yes Yes Yes

Notes: AHS 2021-2023. Rent measures the unit-specific change in rent between
2019 and 2021; ShareC measures the share of constrained home buyers in a given
MSA in 2019-2021. MSA-level controls average house price growth (2021-2023);
population growth (2021-2023); change in average annual income (2021-2023; HH
and Unit controls include age, race and educational attainment of household
head, annual household income, family composition, and unit characteristics (size,
n.bedrooms, n.bathrooms, unit type). Bootstrapped SEs in parentheses are robust
to heteroskedasticity.
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B. AprPENDIX B: IMPUTING RENTER’S MTI

To impute renters” MTI, I mirror the approach used in the imputation of Owner Equiv-

alent Rents, used by BLS to estimate the shelter component of CPI.

I start by imputing the current market value of renter property i, based on value of
similar (owner-occupied) properties in the same MSA m in year t, based on an hedonic
regression which includes a large set of unit-specific covariates:

Hou@ceimt =0+ YN X + 0N (At * Xit) + Gt + €imt

Where X, is a large vector of unit-specific controls, specifically: type of building
(apartment, or house); age of unit and square of age; size in square feet; fixed effects
for the number of bedrooms and bathrooms; and whether the household is reporting
significant crime in the neighborhood. Each characteristic X;,; is also interacted with
year fixed-effects, to allow for the effect of these parameters to change over time (e.g.
preferences shift in preferences regarding size or location in the post-pandemic phase).
¢ are MSA-by-year fixed-effects, capturing all time-varying MSA-specific variation which
could affect property values. The coefficients v,;6,; ¢, estimated on the owner-occupied
sample, allow me to impute the current market value of equivalent renter-occupied units

in the same MSA and year.

In a second step, I impute the cost of financing the acquisition of property i, for renter
family R. To do so, I assume that all renter families will finance the purchase via a 30
year conventional fixed-rate mortgage with an LTV ratio of 8o percent (corresponding to
the average for first-time buyers in this sample, see Figure A4) at the prevalent mortgage

rates available at the time of the survey r;.

Specifically impute the monthly cost of mortgage for renters” household R, living in

unit i in city m and year ¢ is:

Pay@mmt = [[(0.8 % Hou@ceimt)]/%O] * 71y

And the MTI for renter’s family R living in unit i is:

MTIEW = Pay@mmt/AnnuallncomeRimt

Figure B1 plots the distributions of owner (observed) and renters’(imputed) MTIs by
survey year. Renters’” MTIs are overall higher than FTHB’s, which is reasonable con-

sidering that renter households tend to be younger and poorer. Renter’s imputed MTI
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distribution shift decisively to the right, in 2023, consistently with higher interest rates

and rising house prices.

Figure B1: Renters’ and first-time buyers MTIs by year

Frequency of MTI by tenure: 2021 Frequency of MTI by tenure:2023
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Sources: American Housing Survey, 2021-2023. The figures plot the kernel densities of owners’
MTIs and renters” imputed MTIs by year. Frequency weights are assumed.
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