
The Making of a National Mortgage Market and Its

Effects on American Cities*

Victoria Angelova Leonardo D’Amico

November 2024

PRELIMINARY

Abstract

How does mortgage affordability shape city growth and fertility choices? We
study the revolutions in mortgage financing that took place in the U.S. between
1933 and 1940, which created a national mortgage market facilitating mortgage
capital to move from the financial centers to the rest of the country. By digi-
tizing city-level census data and a new sample of loan-level data, we show that
differences in mortgage rates across cities went from nearly 300 basis points to
just over 100 in only six years. This national mortgage market allowed initially
capital-scarce places to grow more than capital-abundant ones. In the decades
following the housing policies, cities that had higher mortgage rates before the
shock saw higher growth in rates of homeownership, population, housing con-
struction, and house prices. Young households in these cities witnessed higher
birth rates even before the post-World War II baby boom.

*Angelova: Harvard University, vangelova@g.harvard.edu; D’Amico: Harvard University, dam-
ico@g.harvard.edu. We are grateful to Edward Glaeser and Nathan Hendren for their encouragement. We
thank Gillian Brunet, Price Fishback, Claudia Goldin, Jonathan Rose, and Ken Snowden for generously sharing their
advice and data. We are particularly indebted to Ken Snowden for many insightful conversations. We thank Robert
Barro, David Cutler, Claudia Goldin, James Feigenbaum, Martin Fiszbein, Sam Hanson, Larry Katz, Jeremy Stein,
Thomas Storrs, Adi Sunderam, and Boris Vallée for several useful discussions. We are grateful to Leonardo Bianchi
and Davor Djekic for outstanding research assistance with the data collection.

mailto:vangelova@g.harvard.edu
mailto:damico@g.harvard.edu
mailto:damico@g.harvard.edu


Introduction

How does mortgage affordability affect cities and households? Today, mortgages in the U.S. are

among the most affordable in the world: on average, they are amortizing thirty-year contracts with

fixed interest rates (Campbell, 2013), invariant across cities (Hurst et al., 2016), and with high

loan-to-value (LTV) ratios. Up until the 1930s, however, the typical mortgage was a five-year

balloon contract with low LTVs. Moreover, there was a significant gap in mortgage rates between

the capital-rich Northeastern financial centers and the capital-poor Southern and Western cities. In

1920, interest rates in Boston, Buffalo, and New York, for instance, were all below 5.8 percent,

while they were all above 7.8 percent in Dallas, San Antonio, and Tampa.

In this paper we digitize new mortgage- and city-level data to show that the regional dif-

ferences in mortgage rates (henceforth, “regional mortgage spreads”) eroded in the span of just

six years. Differences between low- and high-rate cities went from 300 basis points in 1920 and

1934, to just over 100 basis points in 1940. We show that the Federal housing policies of 1932-38

were the major catalyst of this narrowing, and then rely on this shock to study the real effects

of increased mortgage affordability. We exploit the fact that cities like Boston, where mortgage

rates were low even before 1933, experienced a 40 bps drop in average interest rates; while ini-

tially high-rate cities like Dallas instead saw a decline five times greater. Conditional on a host of

controls, high- and low-rate cities were on parallel trends before the intervention, but their paths

diverge after 1934. We find higher growth in population, construction, house prices and fertility in

initially high-mortgage rate cities, which also experienced a greater mortgage affordability shock.

We discuss mechanisms and timing that suggest the unique role of mortgages in driving these

trends.

Our results are based on two data series we create from newly-digitized data that trace mort-

gage conditions between 1920 and 1950. The first is a long-run city-level panel of mortgage interest

rates across 237 American cities in 1920 and 1940, which allows us to study mortgage conditions

for a large set of cities. For subsets of these cities, we also observe interest rates in 1934 or 1950

from additional newly-digitized sources. The second is a sample collected by the NBER in 1946

of 14,854 individual mortgage loans underwritten between 1920 and 1943 (see Morton, 1956 for

additional information). This sample allows us to construct yearly series on mortgage conditions

at the regional level.
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Our first set of results describes the developments in mortgage markets and highlights the role

of the 1932–38 Federal housing policies in reducing cross-city differences in mortgage lending.

A crucial element of these policies was the provision of liquidity to local mortgage lenders at the

same price everywhere through the introduction of the Federal Home Loan Bank Board (FHLB),

which extended everywhere advances to local Building & Loans associations (B&Ls), against local

mortgages pledged as collateral.1 In addition, the policies introduced government insurance and

a secondary market for mortgages through the creation of Fannie Mae (FNMA). Mortgages could

now be insured and sold on secondary markets, facilitating investment by national lenders, such as

Life Insurance Corporations, in places far from their headquarters.

We show that, before the Federal interventions, differences in mortgage rates across cities

(henceforth, “regional mortgage spreads”) reflected relative imbalances in the supply and demand

of capital from households. We follow Auclert et al. (2021) and create the “net asset position”

of each city based on the local age distribution and the asset position of each age group. This

measure relies on the idea that younger households are net debtors towards the banking system (i.e.

have negative net asset positions), as they hold a higher fraction of all housing debt and a smaller

fraction of all liquid assets. Older households, on the other hand, act as net lenders. Hence, a city

with a higher fraction of net debtors relative to net lenders has a lower net asset position (is more

capital-constrained) and needs to pull liquidity from national markets. We report that cities that

were more capital-constrained had higher mortgage interest rates in 1920, consistent with a setting

where lenders’ access to national markets is frictional and increasingly expensive (Becker, 2007;

D’Amico and Alekseev, 2024). By 1940, after mortgage rates had rapidly converged, a city’s local

net asset position was uncorrelated with its mortgage interest rate, consistent with the fact that

local imbalances in demand and supply of capital do not matter in determining local prices once

regional markets are integrated.

These developments were very rapid and concentrated around the timing of the Federal poli-

cies. We use our individual mortgage data to show that regional mortgage spreads were relatively

constant before 1934 and then narrow by 1939. These data also allow us to distinguish across

different types of lenders, and we show that convergence in mortgage spreads was driven by con-

vergence in rates charged by local lenders (B&Ls and commercial banks), not in rates charged by

1Building & Loans came to be known as Savings & Loans later on during the period we study. We keep referring
to them as B&Ls for clarity.
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life insurance corporations (LICs), which already held national loan portfolio before 1934.2 By

digitizing a special report with data for 37 cities in 1934, we also show that most of the cross-

sectional convergence in these cities occurred in 1934–40 rather than in 1920–34.

Finally, the convergence was unique to mortgage markets, asserting the important role of the

Federal housing policies. We use data on commercial bank lending rates from Bodenhorn (1995),

available only at the state-level, and compare the convergence across states in mortgage rates and

in commercial lending rates. States with high mortgage rates also had high commercial lending

rates, and between 1920 and 1934, the narrowing of mortgage and commercial rates occurred at a

similar pace. However, by 1940 mortgage markets displayed essentially no regional segmentation,

while commercial lending markets retained substantial regional differences.

We then turn to the real effects of these revolutions in mortgage finance. We exploit the het-

erogeneous effects of the Federal housing policies to study the effects of mortgage affordability

on economic outcomes at the city level. We rely on a differences-in-differences strategy where we

compare the outcomes of cities that experienced greater shocks to mortgage affordability to the

outcomes of cities that experienced smaller shocks, before and after the policy change, estimating

a dynamic regression model in the style of Hornbeck (2012). We proxy for the extent of the afford-

ability shock in each city with the city’s initial mortgage interest rate, since a city that had a 100

bps higher mortgage interest rate in 1920 would see it decrease by 78 bps by 1940.3 In all models,

we control for city-level demographic and economic characteristics that could be correlated with

initial mortgage lending conditions.

Further, we leverage the fact that the impressive degree of convergence was unique to mort-

gage markets, and we add initial commercial lending rates as a control. Since both initial commer-

cial lending rates and initial mortgage rates proxy for capital scarcity, controlling for commercial

lending rates helps us capture some of the omitted variable bias from initial economic conditions—

such as unobserved differences in levels of economic development—that are likely to be correlated

with both initial capital scarcity and higher subsequent growth. We find that, conditional on con-

trols, cities with initially high mortgage rates did not experience differential pre-trends in home-

2Although LICs were lending across markets, the size of their lending was clearly not large enough to erode
differences in lending rates across cities (Grebler et al., 1956).

3For ease of exposition, rather than using the mortgage rate in 1920, we use the predicted interest rate in 1934 for
all 237 cities, predicted using the coefficient from a bivariate regression of the interest rate in 1934 on the interest rate
in 1920 for our sample of 37 cities with data from 1934. Results are very similar if we directly use the 1920 interest
rate.
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ownership or population growth prior to the policy. Our results satisfy the parallel trends conditions

even in models where we control just for census region fixed effects and the commercial lending

rate.

Our results suggest that more affordable mortgage conditions facilitate city growth. In cities

with 100 bps higher initial mortgage interest rates, homeownership rates grew by 2.2 percentage

points more between 1930 and 1940 and by 1.6 p.p. between 1930 and 1950. Population grew

by approximately 5.1 p.p. more between 1930 and 1950, almost all concentrated in 1940–50.

Decline in mortgage rates are also associated with increased building. As of 1960, a city with

100 bps higher mortgage interest rates had a 4.9 p.p. higher fraction of its buildings built in

the period of 1940-1949 relative to any other period. Delving into the mechanisms, we find no

differential growth in wages in either decade for cities with initially higher mortgage rates, and

we find increases in housing prices between 1930 and 1950. The increase in house prices is also

driven by the 1940–50 period, the decade when we find significant population growth.

Finally, we find that cities where mortgages became more affordable also saw substantially

higher fertility. In a city with a 100 bps higher interest rate in 1934 birth rates were up 6 percent in

1940, relative to 1934. By 1948, fertility was higher by 14 percent. Notably this shift occurs even

before the U.S. joined World War II suggesting that this result does not proxy for the baby boom

often attributed to the post-war period.

In future analysis, we will turn to tract-level data for the largest cities and examine whether the

overall city-level effects were concentrated in central city tracts, or equally throughout the MSA.

Previous Literature. This paper relates to several strands of the literature. In economic history, a

large literature has studied differentials in the cost of borrowing across space, mostly focusing on

the “National Banking Era” (1863-1913).4 We study differentials in an understudied period and

trace out at a fine time-granularity the impact of the Federal policies of the 1930s,5 investigating

4This literature highlighted how regional differentials evolved in response to changes in market power and state-
level regulation (Sylla, 1969; James, 1976a,b), risk (Rockoff, 1977; Bodenhorn, 1992, 1995; Gendreau, 1999), as well
as to the development of national capital markets (Davis, 1965; Sylla, 1972; Smiley, 1975; James, 1978; Smiley, 1981;
Sushka and Barrett, 1984; Smiley, 1985; Sushka and Barrett, 1985; Redenius, 2006) and the level of aggregate rates
(D’Amico and Alekseev, 2024). A subset of this literature has focused especially on mortgages (Schaaf, 1966; Ostas,
1977; Snowden, 1987; Snowden, 1995).

5In this we relate to the literature that studied the Great Depression (Bernanke, 1983; Boustan et al., 2010; Carlson
and Rose, 2015; Fishback, 2017; Fishback and Kachanovskaya, 2015; Fishback et al., 2022a; Fishback et al., 2007,
2005, 2006, 2003; Neumann et al., 2010; Rose, 2010, 2014; Rose and Snowden, 2013; Stuckler et al., 2012; White
et al., 2014) and especially the mortgage policies of that era (Rose, 2011; Chambers et al., 2014; Fishback et al., 2019).
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the mechanisms through which these policies affected all mortgage terms, in addition to rates.6

Several papers within this strand highlighted the relationship of financial integration with growth at

the state or regional level.7 Here we study this relationship at a more geographically disaggregated

level and make progress towards an identification that exploits differences across space in mortgage

vs. commercial rates differentials.

Our results also speak to the strand of the literature that highlights the importance of mortgage

markets for the US economy, and especially to recent work that, within this theme, highlights how

government involvement in the housing market affects regional spreads in mortgage interest rates

(Hurst et al., 2016).8

Our future analysis, estimating effects separately for the urban and suburban areas within

cities, will further shed light on how easier credit conditions affected city structure and subur-

banization (Jackson, 1987), in addition to city size and broad development. By asking whether

the housing policies facilitated white flight to the suburbs and contributed to racial segregation in

urban areas, it will also allow us to relate to the literature and accounts highlighting the racially

unequally effects of the housing policies in the post-Depression era (Weaver, 1948; Abrams, 1955;

Gelfand, 1975; Fishback et al., 2022a; Fishback et al., 2023).

6A book chapter by Chambers et al. (2014) (in White et al., 2014) is close to our paper. They ask if the Federal
policies have caused the housing boom in the post-WW2 period, focusing also on the “G.I. bill” and the associated
mortgages to WW2 veterans. They show (albeit at the U.S. level) that mortgage durations and LTVs increased in this
period and embed this in a macro calibration model that asks how much this increase can explain the housing boom.
Our paper also picks up on a large review on capital formation in residential real estate (Grebler et al., 1956), which
suggests that regions with greatest rates of population growth in the 1940s and 1950s, the South Atlantic, Pacific and
West South Central regions, also experienced the highest rate of construction growth. We work on the hypotheses
developed in these works at a more granular level, both in terms of time-frequency and geographic coverage. The
annual frequency and richness of the NBER mortgage cards allows us to describe mortgage trends over time and
across institutions, focusing on the mechanisms through which the Federal policies revolutionized mortgage markets.
The geographic coverage allows us to test the effects of these policies in the cross-section and characterize development
across the largest American cities, also allowing us to investigate mechanisms, confounders, and the effect of mortgage
policies on the distribution of economic activity in the US.

7See, for instance, Williamson (1974), Sylla (1975), Snowden (1988), and D’Amico and Alekseev (2024). Boden-
horn (2018) offers a rich survey of papers that studied the nexus between finance and growth in the U.S.

8Several papers studied the effects of easier credit conditions on US home prices, quantities, and real outcomes.
See, for instance, Lustig and Van Nieuwerburgh (2005), Piazzesi et al. (2007), Mayer et al. (2009), Adelino et al.
(2012), Agarwal et al. (2012), Mian et al. (2013), Scharfstein and Sunderam (2013), Favara and Imbs (2015), Mian
et al. (2015), and Di Maggio et al. (2017).
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I Data

I.A City-Level Series

We assemble several data sources. The backbone of this analysis is a city-level panel of mortgage

interest rates for 237 of the largest cities in the U.S. in 1920 and 1940, assembled using newly-

digitized Table 38 of the 1920 Census special report on non-farm mortgages (U.S. Census Bureau,

1923), and Table 8 of the 1940 Housing Census (U.S. Census Bureau, 1943). The 1920 special re-

port collected information through questionnaires to the owners of mortgaged homes and provides

city-level averages on the value of mortgaged homes, amount of mortgage debt and rate of interest

for cities with more than 25,000 people in 1920. The 1940 Housing Census obtained information

on home financing as part of the census of owner-occupied nonfarm dwelling units in structures

without business and containing no more than 4 dwelling units.9 Figure 1 shows a map of the 237

cities in our main sample.

For a subset of 37 cities (out of the 237), we supplement this two-period panel with an ad-

ditional time stamp of mortgage conditions in 1934 using the Financial Survey of Urban Housing

(Wickens, 1935). The survey obtained reports (through interviews and over mail) from owner-

occupants on value, amount of indebtedness, source of loan, and interest rate from 5 to 30 percent

samples of the families in each city. This dataset provides a snapshot of mortgage conditions on

the eve of the roll-out of the biggest housing policies; hence, for these thirty-seven cities we have

data in the immediate pre- and post-periods of the housing policies.10 Finally, for a different and

smaller subset of 26 cities (out of 237), we digitize data on interest rates from the 1950 Census of

Housing (U.S. Census Bureau, 1952).

We rely on many additional data sources to supplement our analysis of these cities. From

the City and County Data Books (Haines and Inter-university Consortium for Political and Social

9We note that mortgage data for 1920 were obtained for all owner-occupied nonfarm homes, whereas the 1940
data are restricted to those in 1- to 4-family dwelling structures without business. We expect that the 1940 figures are
a slight understatement of the actual number of mortgaged homes, but as argued in census documents, ”the difference
is not large enough to invalidate comparisons of the figures with those obtained in earlier censues.” (U.S. Census
Bureau, 1943). We also note that whereas the 1920 report aggregated data at the city-level, the 1940 report is at the
county-level. For cities contained within a single county (98 percent), we assume that the county-wide average interest
rate was the average at the city-level. For cities contained within multiple counties (2 percent), we take the average of
the county-wide interest rates as the average at the city-level.

10The actual samples contain 287 for 1920, and 52 for 1934, but we limit our panel to cities that appear in all years
and for which we have non-missing demographic and economic variables.
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Figure 1: Map of Cities in Main Analysis Sample

Notes. This figure maps the location of the 237 cities that form our main analysis sample. Lighter-colored dots
denote places with higher initial interest rates in 1920, while darker-colored dots denote places with lower initial
interest rates in 1920. Labels report the mortgage interest rate in 1920.

Research, 2010), we collect socio-economic and demographic characteristics, such as total popula-

tion, fraction of city residents who are white, U.S.-born, or male; the average manufacturing wage

and number of manufacturing establishments. Key economic controls are the amount of New Deal

relief spending at the city level, retail sales per capita in 1929 and growth in retail sales per capita

between 1929 and 1933 (Fishback et al., 2003), and the amount of World War II military spend-

ing in each city (Brunet, 2024). We also rely on the the average commercial lending rate at the

state level over time measured as the the total amount of interest and charges on all loans made

by commercial banks divided by the total amounts of loans (Bodenhorn, 1995). To measure new

construction activity in cities over time we rely on city-level data for around 100 cities on the age

structure of buildings from the 1960 Census (U.S. Census Bureau, 1963).

I.B Individual Mortgage Loans

A key limitation of our city-level series is that, while spanning the entire U.S. at a granular level,

the data are over long horizons, and the only mortgage characteristics available are the mortgage

interest rates and LTV ratios. To supplement our analysis we digitize 14,854 individual mortgage

loans made between 1920 and 1943 sampled in a survey conducted by the National Bureau of
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Economic Research in 1946.11 The survey was made in response to the paucity of disaggregated

data on nonfarm mortgage investment (Morton, 1956). Its primary purpose was to obtain a random

sample of individual mortgages to study the characteristics of the nonfarm mortgage loans made

by major institutional lenders and to describe the lenders’ experience with such mortgages since

1920.

Figure 2: Example NBER Loan Card

Notes. This figure shows an example of a loan card from the National Bureau of Economic Research’s survey on
individual mortage loans. Cards were filled by lenders with information on the location of the mortgaged property,
including state, county and town (annotated in red), as well as details on the contract (annotated in blue).

The survey itself was implemented in two steps. First, a random sample of large institutional

holders from three groups (life insurance companies, commercial banks and savings and loans

associations) was selected. Second, within each selected institution, a random sample of all under-

written individual mortgages was chosen. For each individual mortgage, the institution had to fill

out a uniform “mortgage loan card” which collected key characteristics, such as the type of loan

(FHA-insured, conventional amortized, conventional non-amortized, etc.), the year loan was made,

11The original survey includes loans from 1944 and 1945. We only keep loans made by 1943 due to the confounding
effects that World War II might have had on mortgage loan-making over this period.
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the contract rate of interest, the contract term, the amount of the loan and the appraised value of

the property. Figure 2 shows an example of mortgage loan card for a loan made by a commercial

bank. Panel A of Appendix Figure A.1 reports the number of loan cards by year and by whether or

not they were government-insured, and Panel B reports the number of loan cards by year and by

institution.

The collection of these loan cards is the only available microdata of individual mortgages

from this period, and we are the first to digitize it in full (Ghent, 2011; Rose, 2011, have focused

on smaller subsets of this data). We note, however, that despite its richness and novelty, there

are potential concerns about the representativeness of the data. First, some commercial banks

and savings and loans institutions contained no information on their inactive loans, but such bias

concerns are small for the sample of life insurance companies. In our results, we highlight that

mortgage conditions change across all institutions. Most importantly, the sample is limited to large

institutions that remained in business during the Great Depression. Under the assumption that

the institutions that survived engaged in less risky mortgage lending, we might be understating

changes in mortgage spreads with this sample if risk premia narrowed over time or differences in

riskiness also converged.

II Institutional Background

We provide a brief overview of the institutional characteristics of mortgage markets between 1920

and 1950, and summarize the main aspects of the Federal mortgage legislation passed over this

period. Grebler et al. (1956), Snowden (2010), Price and Walter (2019), Fishback et al. (2019),

and Fishback et al. (2022b) offer a much richer review of this era.

Mortgage Markets between 1920 and 1933. Mortgage markets in the 1920s and early 1930s

were dominated by local lenders. More than two-thirds of the mortgage debt in 1920 was held by

local actors: building and loans association (B&Ls), commercial banks and individual investors

(Grebler et al., 1956). Most B&Ls had few members, and membership was confined to a single

city (Price and Walter, 2019). Commercial banks were prohibited from branching across states

and, in most states, even across city lines. Life insurance corporations (LICs), mostly based out

of New York or Connecticut, constituted the only significant source of inter-state lending, but they

9



never held more than 15 percent of all mortgages prior to 1934 (Grebler et al., 1956) as they faced

costs in maintaining large long-distance portfolios and were unwilling to be over-exposed to a

single region (Snowden, 2010). The modal mortgage in the years before the housing policies was

a non-amortizing 5-year balloon mortgage.12

The Policy Intervention. The Great Depression decimated the housing market with a rapid de-

cline in housing prices and spikes in unemployment, causing many households to default on their

mortgages once their terms expired and the entire principal came due. The Federal government

responded with a far-reaching policy package aimed at stabilizing the mortgage market.

1. It established the Federal Home Loan Bank (FHLB) system in 1932, which, among other

things, acted as a discount facility to B&Ls providing liquidity (“advances”) to these local

lenders against mortgages pledged as collateral. B&Ls came to be known as savings and

loans associations (S&Ls), and started being regulated by the FHLB.13,14

2. The government also supported mortgage lending done by other institutions, such as com-

mercial banks and life insurance companies, by founding the Federal Housing Authority

(FHA) in 1934 and the Federal National Mortgage Association (FNMA) in 1938. The role of

the FHA was to provide insurance on mortgages made by private institutions, while FNMA

offered a secondary market on FHA-insured mortgages.15 Importantly, a second purpose

behind the FHA was the recovery of the residential construction industry. In particular, start-

ing in 1938 the FHA offered insurance for mortgage loans with better terms, such as longer

durations and lower down payments, only if the loan was for a newly constructed property

(Fishback et al., 2022b).

12An exception to these kinds of loans were those offered by B&Ls, which had been in the business of offering a
long-term amortizing mortgage plan to their members since the end of the 19th century (see Rose and Snowden, 2013,
for more details). Mortgages made by buildings and loans had on average 83 bps higher interest rates than those made
by life insurance companies and commercial banks, and their terms were 6 years longer. Yet, these associations were
highly constrained by the funding they received from their members, and constituted at most a fifth of all mortgage
debt by 1930 (Grebler et al., 1956).

13For clarity, we will keep referring to S&Ls as B&Ls.
14The government also established the Federal Savings and Loan Insurance Corporation (FSLIC), whose goal was

to insure B&L deposits, similarly to the role played by the Federal Deposit Insurance Corporation for commercial
banks.

15FHA insurance for a new mortgage loan was limited to contracts where the underlying project was “economically
sound,” which was often interpreted as housing with small risk of deterioration in the physical structure and low risk
of neighborhood change (Fishback et al., 2022b).
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3. The government also set up the Home Owners’ Loan Corporation (HOLC) in late 1933,

which bought and restructured mortgages from borrowers judged to have defaulted on the

loan “through no fault of their own” (Fishback et al., 2019). At the peak of its activity HOLC

held up to a fifth of all mortgage loans in the U.S. HOLC restructured all mortgages the same

way: increasing the term to 15 years, fixing the rate at 5 percent regardless of location and

making them fully amortizing.

III The Making of a National Mortgage Market

In this section, we trace the effects of the Federal policies using our data on mortgage conditions

across cities and over time. Mortgage rates varied widely across cities prior to 1934, with a spread

of up to 300 bps. By 1940 the spread had decreased to just over 100 bps. We show that the rapid

convergence in mortgage rates was concurrent with the timing of the Federal policies and unique

to mortgage markets. We also document the convergence in all other mortgage characteristics.

III.A Integration of Mortgage Markets in the Cross-Section

Figure 3 shows the spread in average mortgage interest rates at the city-level for our full sample

of 237 cities in 1920 and 1940, for the subsample sample of 37 cities in 1920, 1934 and 1940, and

for the subsample of 26 cities in 1920, 1940 and 1950.

In 1920 mortgage rates ranged between 5.1 percent and 7.9 percent. For the subsample of 37

cities, we observe virtually the same spread, but a slightly higher average (6.4 percent compared to

6.0 percent). By 1934, the spread and the average of these 37 cities had not changed. By 1940 the

spread in average interest rates had fallen to just over 100bps (from nearly 300bps), converging to

an average of 5.5 percent.

Initial differences across cities in mortgage rates can be partially explained by frictions to the

mobility of financial capital: local lending rates partly reflected an imbalance between the supply

of funds from households to lenders and the demand for mortgage borrowing. A Brookings report

of 1929, for instance, highlights the imperfect geographic mobility of financial capital:

The existence of substantial geographical differentials in interest rates not attributable

to the character of the security indicates an insufficient fluidity in the movement of loan
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Figure 3: Distributions of Mortgage Interest Rates across Cities, 1920-1950
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Notes. This figure plots the distribution of mortgage interest rates across cities for different years. The green
boxplots show the spreads for our main sample of 237 cities in 1920 and 1940. Data for these cities comes from
the 1920 Census special report for cities in the U.S. with at least 25,000 residents and the 1940 Housing Census.
We winsorize the values for two outlier cities that had 1920 mortgage interest rates above the 99th percentile of 7.9
percent. The orange boxplots show the spreads of a subsample of thirty-seven cities, for which we have data in 1934
from the Financial Survey of Urban Housing (Wickens, 1935). The navy boxplots show the spreads for a different
subsample of twenty-six cities, for which we digitize data from the 1950 Census on Housing.

funds, a defect which may be due to a number of conditions, including differences in

the cost of administering loans at a distance. (Gray and Terborgh, 1929)

We show that local capital scarcity is correlated with mortgage interest rates by constructing

the “net asset position” of the residents in each city based on the local demographic age distribu-

tion. The approach follows Auclert et al. (2021). Individuals differ over their age profile in how

much assets they hold compared to how much debt they owe. Younger households are more in-

debted, while older households are more likely to be net suppliers of funds to the banking sector.

Thus, cities with a higher fraction of older households relative to younger households should have

a larger supply of funds relative to demand (as in Becker, 2007). If local imbalances between

supply and demand of financial capital matter, for instance because local lenders face frictions in
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pulling capital from outside their city (D’Amico and Alekseev, 2024), then the age distribution

should be predictive of local mortgage rates.

We construct the local net asset position by first calculating what fraction of households in

1920 falls in one of five age bins according to the age of the household head. The age bins are: 18-

30, 31-40, 41-50, 51-60 and 61+. From the 1949 Survey of Consumer Finances, the earliest wave

available to us, we calculate the national net asset position associated with each age bin by splitting

the surveyed households by the same age bins, and calculating the fraction of all household debt

held by households in each bin and the fraction of all liquid assets held by households in each

bin. For example, households in the lowest age bin hold 24 percent of all US housing debt, but

only 8 percent of all US liquid assets, whereas households in the highest age bin hold 4 percent

of housing debt, but 15 percent of liquid assets. The net asset position of each age bin equals the

difference between the fraction of assets held and the fraction of housing debt. We project this at

the city level by weighting each age-bin net asset positions by the city-level fraction of households

in the relevant bin.

Figure 4 reports the correlation between local net assets and mortgage rates, controlling for

total population using the log of 1920 population and weighting cities by total population in 1920.16

Panel A shows that initial mortgage interest rates in 1920 are strongly negatively correlated with the

net asset position. Cities with higher net assets had lower mortgage rates consistent with mortgage

demand being lower than the supply of funds to lenders.17

Panel B shows that the negative relationship between the net asset position in 1920 and local

mortgage rates has vanished by 1940, after the Federal policies were implemented. This result

is in line with the decline in the interest rate spread reported in Figure 3 and further bolsters the

argument that, by 1940, markets had integrated. The initial imbalance between local demand

and supply forces had become irrelevant in shaping local prices (mortgage rates) if prices are

increasingly set on a national market.

Panel A of Figure 5 shows evidence of this integration by plotting the difference in interest

rates for each city between 1940 and 1920 relative to the initial interest rate in 1920. The figure

16Unweighted results are even stronger. The raw correlation without controlling for log of initial population is
similar and reported in Appendix Figure A.5.

17Appendix Table A.1 shows that mortgage rates are correlated with other proxies for capital scarcity: the historical
fraction of B&L debtors over all B&L members from 1893, as well as cities with a larger historical fraction of bank
deposits over total bank assets from 1904. These results complement other work on geographic segmentation of
commercial lending markets by Becker (2007) and D’Amico and Alekseev (2024).
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Figure 4: Mortgage Interest Rates and City-Level Relative Scarcity

A. 1920

Slope = -14.03 (s.e. = 3.84)

6.5

7

7.5

8

8.5

9

M
or

tg
ag

e 
R

at
e,

 1
92

0

-.04 -.02 0 .02 .04
Net Asset Position, 1920

B. 1940

Slope = 1.71 (s.e. = 1.64)

5.5

6

6.5

7

M
or

tg
ag

e 
R

at
e,

 1
94

0

-.04 -.02 0 .02 .04
Net Asset Position, 1920

Notes. This figure plots the residualized mortgage interest rate in 1920 (Panel A) and in 1940 (Panel B) against the
residualized city-level relative capital scarcity in 1920 for the 237 cities in our sample. We residualize against the log
of population in the respective year. The net asset position in each city is the predicted difference between households’
debt and households’ liquid assets, predicted based on the demographic age distribution (following Auclert et al.,
2021). The gray line reports the best weighted linear fit and the associated coefficient, weighting cities by 1920
population. Cities are colored according to their census region. Cities in the Northeast are in blue, in gray for the
North Central, yellow for the South, and dark red for the West. Robust standard errors are in parentheses.
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documents a strong degree of convergence. Cities with a one percentage higher mortgage rate

in 1920 saw its rate decline by 0.78 percentage point on average. This plot highlights the het-

erogeneity in the mortgage affordability shock: whereas some cities had mortgage interest rates

close to their 1940 values twenty years earlier, moving along the x-axis we encounter cities that

experienced tremendous declines over this period.

Focusing on the 37 cities for which we have data in 1934 in Panels B and C of Figure 5, we

show that almost all of this convergence occurred within the six years between 1934 and 1940,

right after the passage of the Federal policies. We provide further evidence on how the timing

of this convergence was tightly related to the Federal policies when we turn to the yearly series

constructed from the individual loan cards.
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Figure 5: Convergence in Mortgage Interest Rates, 1920-1940

A. Convergence across 237 Cities, 1920-1940
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Notes. This figure plots the convergence in mortgage interest rates across cities between 1920 and 1940. Panel A
plots the difference in mortgage interest rates between 1940 and 1920 against the initial mortgage interest rate in 1920
for each of the 237 cities in our main sample. Panel B plots the difference in mortgage interest rates between 1920
and 1934 against the initial mortgage interest rate in 1920 for the subsample of 37 cities that has data on mortgage
conditions in 1934. Panel C plots the difference in mortgage interest rates between 1934 and 1940 against the initial
mortgage interest rate in 1920 for that subsample. Each panel reports the coefficient from a bivariate regression and
the best linear weighted fit of the respective difference on the initial interest rate, weighting by initial population in
1920. The size of each dot is proportional to population in 1920. Colors indicate census regions.
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III.B Evidence over Time

We next trace the development in mortgage characteristics in the years surrounding the Federal

legislation using our sample of individual loans. Given the size of our sample, we aggregate our

individual loan cards to the state-year level, keeping only those states with loan data in at least

nineteen years between 1922 and 1943 (equal to 94.7 percent of the full sample of loans made

in those years).18 For each mortgage characteristic, we split states into two mutually exclusive

groups based on whether the state had above or below median value of the respective characteristic

in 1922. Appendix Figure A.3 reports results aggregating cards at the US Census Region level.

The data shows that all mortgage contract properties remained relatively stable throughout

1920 and 1934, and then changed rapidly. Panel A shows the average interest rates over time for

loans made in states that had above median interest rate in 1922 in blue and in states with below

median interest rates in 1922 in pink. The average interest rates in the above-median states and

below-median states stayed around 6.3 percent and 6.0 percent respectively between 1920 and

1933 (Panel A of Figure 6). LTV ratios exhibited similar stable patterns, ranging between 43.2

and 54.0 percent (Panel B of Figure 6). Loan terms hovered around 5 years on average across the

U.S. (Panel C of Figure 6), and around a third of mortgage contracts would see their principal paid

off progressively throughout the life of the loan (Panel D of Figure 6). Between 1934 and 1940,

we witness the convergence in all aspects of the mortgage contract as differences in mortgage

characteristics largely disappear.19

Our individual-level series allow us to study the convergence across different types of mort-

gage loans and for different institutional holders. We show in Panel A of Appendix Figure A.2 that

the convergence in mortgage characteristics occurred both for government-sponsored mortgages,

insured by the FHA, and also for private (conventional) mortgages, which were not insured by the

government. This result suggests that convergence was not the mechanical effect of FHA imposing

a uniform cap: these mortgages were not owned by HOLC, not insured by the FHA, and not sold

off to FNMA (which could only buy FHA-insured mortgages).20

18Due to the small sample size, we group loans made in 1920, 1921 and 1922 together. We also group the loans
made in 1933 under 1934.

19Aggregate averages also rapidly changed. Between 1933 and 1940, mortgage rates decreased by 120 basis points;
the average LTV ratio increased by 20 percentage points (40 percent of the pre-1934 mean); terms increased by 10
years (nearly 3 times the pre-1934 mean); rates of amortization increased by 63 percentage points (3.5 times the
pre-1934 mean).

20We do observe persistent differences in the levels of LTV ratios and terms once we drop FHA-insured mortgages
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Moreover, we show that the spatial convergence in interest rates was driven by local lenders.

Panel A of Appendix Figure A.4 shows that most of the convergence in rates is driven by B&Ls:

those local lenders that, before the FHLB, only had imperfect access to national sources of funds.

On the other hand, mortgage rates for the national lenders (the LICs) were almost identical across

regions. The different experiences of local and national lenders supports the importance of frictions

and regional imbalances in supply and demand, and in the policies that eased these frictions.

in the post-period (Appendix Figure A.2). This persistence suggests that Federal insurance played a special role in
allowing lenders who made government-insured mortgages to expand LTVs and maturities. While Federal insurance
does not remove duration risk, a possible explanation of this pattern is that lenders were unwilling to take the credit
risk for long periods of time or for high LTVs. The creation of FNMA also made these kinds of long-term mortgages
more liquid, since they were easier to sell on secondary markets. This provided further liquidity to local lenders and
made long-term mortgages more palatable. Recall that, differently from Freddie Mac (chartered in 1970) FNMA was
authorized to buy and resell only FHA-insured mortgages, and did not provide any insurance itself on the mortgage.
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Figure 6: Mortgage Conditions, 1920-1943
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Notes. This figure plots changes in average mortgage characteristics over time from our digitization of the NBER’s survey of individual mortgage loans (see Morton,
1956 for additional information on the survey). We aggregate the individual mortgage loans to the state level, keeping only states with loan data in at least nineteen
years between 1922 and 1943. In each panel, we split states into two mutually exclusive groups based on whether the state had above or below median value of the
respective characteristic in 1922. Panel A shows the average interest rates over time for loans made in states that had above median interest rate in 1922 in blue and in
states with below median interest rates in 1922 in pink. Panels B, C and D show the analogous time trends for loan-to-value ratios, terms and amortization rate. We plot
vertical lines for the years when the FHLB, FHA, HOLC and FNMA were established.
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III.C Comparing Mortgages with Other Forms of Lending

The Federal housing policies we discussed applied only to mortgage markets; hence, we compare

the evolution of commercial lending rates to mortgage interest rates over our period as additional

evidence that the Federal intervention in mortgage markets was the main driver of the mortgage

convergence. We use data on the lending rates charged by commercial banks at the state level,

from Bodenhorn (1995). Commercial banks were active in mortgage lending, but their lending

rates also capture lending to businesses, farms, and consumers.

Panel A of Figure 7 shows that commercial lending rates and mortgage interest rates are in-

deed strongly correlated in the pre-period of 1920. The R2 from the bivariate OLS regression is

0.6. Panel B plots the distribution across states in commercial lending rates and mortgage rates

(averaging city rates at the state level). The distributions show that commercial lending markets

featured higher variation compared to mortgage markets both in 1920 and 1934, but both types of

rates feature substantial geographic variation. Yet by 1940 mortgage rates are effectively all con-

centrated around 5.5 percent, while commercial lending rates retained greater differences across

states.

That is, geographic convergence is much stronger in mortgage markets—where the Federal

government intervened—than in commercial lending markets.21 The difference in rates of conver-

gence further highlights the unique role of the Federal interventions, and eases concerns that the

convergence in mortgage rates we document is the result of convergence in risk levels across space

or in economic conditions. These competing explanations are hard to rationalize with the dramatic

pace of convergence in the mortgage market and with the lack of convergence in the commercial

lending market.

IV Effects on City Growth and Structure

In this section, we study how shocks to mortgage affordability affect city structure and growth.

When mortgages become more affordable and mortgage financing more widespread, homeown-

ership is expected to also increase. Moreover, an affordability shock specific to urban mortgages,

rather than farm mortgages, brings costs of homeownership in cities down relative to housing prices

21This finding is even more surprising as naturally there are spillovers across markets within each locality.
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Figure 7: Comparison of Regional Spreads in Mortgage Rates and Commercial Lending Rates

A. Mortgage Interest Rate vs. Commercial Lending Rate in 1920
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B. Distribution of Rates, 1920-1940

Notes. Panel A plots the mortgage interest rate against the state-level commercial lending rate in 1920 for our
sample of 237 cities, as well as the coefficient from a bivariate OLS regression of the mortgage rate on the commercial
rate. The size of each dot is proportional to population in 1920. Colors indicate census regions. Panel B plots the
cross-sectional distribution of mortgage interest rates (in blue) and commercial lending rates (in red) in 1920, 1934,
and 1940. The 1934 distribution in Panel B is based on the subsample of 37 cities for which we have data in that year.

in rural areas, incentivizing migration to the cities and increasing the urban population. These gen-

eral predictions are not tied to the specific historical episode we discussed in the previous section.
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One aspect specific to the the 1930s Federal policies is the stimulation of new construction: the

FHA would only insure mortgages on newly built houses and would even collaborate with prop-

erty developers to pre-certify that borrowers would have access to FHA insurance. Hence, in this

context we expect that we may also see particularly strong effects of mortgage affordability on

rates of construction.

IV.A Empirical Strategy

Our key insight in addressing these questions is that the size of the affordability shock brought

about by the Federal policies differed across cities as illustrated in Panel A of Figure 5. We lever-

age this heterogeneity and study whether places that experienced a higher affordability shock also

saw greater changes in homeownership, population, or rates of construction.22 The main threat to

our empirical strategy is that cities that had initially higher interest rates were less economically

developed, and rather than capturing the effect of shocks to mortgage affordability, we are estimat-

ing the effects of economic convergence across space more broadly. In other words, less-developed

cities (that happened to have higher mortgage interest rates) would grow at higher rates by virtue

of overall economic convergence forces (as in Barro and Sala-i-Martin, 1992).

IV.B Results

We implement our empirical strategy using a dynamic regression approach in the spirit of (Horn-

beck, 2012), following a differences-in-differences intuition. We are comparing the difference in

a given outcome between 1930 (which we consider our base year) and any other year for cities

that experienced a high mortgage affordability shock relative to cities that went through a smaller

mortgage affordability shock. As outlined in the previous section, we proxy for the mortgage af-

22With mortgage affordability shock ideally we would mean the change in rate between 1920 and a given year
t in our sample. We do not have mortgage rate data for all cities for all years, but Section II shows that the bulk
of the convergence occurred between 1934 and 1940. Thus, instead of instrumenting the change in rates after 1920
with the initial mortgage rate, we use as the independent variable the city mortgage rate before the Federal housing
policies. Thus, our regressions can be interpreted as a “reduced form” of a 2SLS procedure that uses the initial rate
as an instrument. A city with a 100 bps higher mortgage interest rate in 1920 would see it decrease by 78 bps more
by 1940. In our main results, we rely on the predicted interest rate in 1934 for all 237 cities, estimated by applying
the coefficients from a bivariate regression of the interest rate in 1934 on the interest rate in 1920 for our sample of
37 cities with data from 1934 to our full sample. The regression has an R2 = 0.84 of and a β coefficient of 0.79. We
opt for this strategy for simplicity of exposition since we consider 1934 to be the base year before the unrolling of the
Federal housing policies. Our results are unchanged if we use the 1920 interest rate as the independent variable.
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fordability shock with the predicted mortgage interest rate in 1934 (the year in our data that is

closest to the Federal housing policies).

We estimate the following regression equation for each city j and census decade t:

Yjt − Yj,1930 = α + ∑
t ̸=1930

βM
t · rM

j,1934 + ∑
t ̸=1930

βC
t · rC

s(j),1934 + ∑
t ̸=1930

Xj · θt + ϕtl + ε jt (1)

where rM
j,1934 is the mortgage interest rate in 1934, rC

s(j),1934 is the state commercial lending rate in

1934, and Xj is a vector of characteristics from 1930 and pre-1930 periods. We control for demo-

graphics (percent native-born population, percent Black population and the log of total population);

economic development (average manufacturing wages, the log of the number of manufacturing es-

tablishments, the log of the number of farms, fraction of state population that is rural); the Great

Depression through proxies for the size of Great Depression shock and the amount of New Deal

relief grants (see Fishback et al., 2005); shocks to amenities via average January temperatures

(Glaeser and Tobio, 2008); World War II military spending (see Brunet, 2024); the value of the

outcome variable in 1930, Yj,1930, and its lag Yj,t−1 (as in Hornbeck, 2012). Finally, ϕtl are region-

by-year fixed effects. We interpret βC as capturing the effects of market convergence, and βM as

the effects of convergence in mortgage conditions beyond market convergence.

Figure 8 summarizes our results for the two main outcomes of interest: rates of homeowner-

ship and the log of city population, by plotting the βM coefficients from four different regressions.

The coefficients in green result from a regression that only controls for region-by-year fixed effects;

the orange coefficients reflect additions of demographic and economic controls for the base year,

1930; the light-blue coefficients reflect additions of demographic and economic controls for all pe-

riods before the event for which we have data and the lag of the outcome variable; finally, the navy

coefficients reflect our main specification and add the variables related to other contemporaneous

economic shocks, the Great Depression and World War II.

Panel A of Figure 8 shows that cities with higher ex-ante mortgage interest rates experienced

higher growth in rates of homeownership in the years following the Federal housing policies. In

particular, a city with a 100 bps higher mortgage rate in 1934 would have 2.2 p.p. higher increase

in the homeownership rate between 1930 and 1940, and a 1.6 higher increase between 1930 and

1950. These effects are economically and statistically significant given that the average city saw

a decrease in the homeownership rate of 4.5 p.p. between 1930 and 1940, and an increase of 7.5
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Figure 8: Changes in Homeownership Rate and Population in Cities with a Larger Reduction in
Mortgage Rates after 1934

A. Homeownership Rate
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Notes. This figure plots the coefficients βM estimated in the dynamic regression in Equation 1 of the change in
homeownership rate between each year and 1930 (Panel A) and the change in log population (Panel B) between each
year and 1930 against mortgage rates in 1934 for our sample of 237 cities. In all regressions we control for the state
commercial lending rate in 1934. Estimates in green result from a regression that controls for census region-by-year
fixed effects; the orange coefficients add controls for demographic and economic conditions in 1930; the light-blue
coefficients add demographic and economic controls for all periods before the event and the lag of the outcome
variable; finally, the navy coefficients reflect our main specification, which adds controls for heterogeneous exposure
to the Great Depression and World War II spending. All regressions are weighted by city population in 1930.
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p.p. over the entire period from 1930 to 1950. We note that we see limited pre-trends in rates of

homeownership in the decades prior to the housing policies.

Panel B of Figure 8 tells a slightly different story for population growth. Cities with higher

ex-ante mortgage interest rates saw no difference in their population growth in the immediate af-

termath of the policies, but witnessed higher population growth in following decade. In particular,

a city with a 100 bps higher mortgage rate in 1934 would experience a 5.1 p.p. higher population

growth between 1930 and 1950. We note that we see limited pre-trends in population growth in

the decades prior to the housing policies as soon as we include our base controls.

The results so far are consistent with a story wherein increased mortgage affordability led to

higher rates of homeownership, which in turn attracted migration in the following decade. Ta-

ble 1 reports the coefficients on homeownership and population for the immediate post periods.

Additionally, we report the results from the regression in 1 with the change in median housing

prices (columns 2 and 6), and in the growth of average manufacturing wages (columns 4 and

8) as outcomes. We see limited effects of mortgage convergence on wages, consistent with our

results not being driven by productivity growth or economic convergence as in Barro and Sala-i-

Martin (1992). Moreover, we detect considerable effects on median housing prices between 1930

and 1950, consistent with the increased demand for housing that followed the higher population

growth in cities that were ex-ante more constrained.

We complement our findings on housing prices with an additional annual-frequency dataset

which has yearly data on housing and rental prices for 26 cities in our sample (Lyons et al., 2024).

We caution that given the much smaller sample these results remain suggestive. We adapt the

model from Equation 1 to this smaller sample by limiting the number of controls to a single con-

trol variable for each category of demographic characteristics (the percent of city residents who

are Black in 1930) and economic characteristics (the number of manufacturing establishments in

1930). Additionally, we control for the average January temperatures at the city level (as a proxy

for amenities), and for the Great Depression and World War II shocks as described above. We also

change the base year from 1930 to 1934 to better align with our mortgage interest rate data. When

we look at the effects on our two main outcomes, homeownership rate and population growth,

for this smaller sample, we find that the 26 cities experienced similar effects on homeownership

following the Federal housing policies (Panel A of Appendix Figure A.6). We note that the mag-

nitude on the effect in 1950 (βM = 0.049, Panel B of Appendix Figure A.6) is almost identical to
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Table 1: Mortgage Affordability on City Growth

∆ 1930-1940 ∆ 1930-1950
% HO Phome Pop. w % HO Phome Pop. w

(1) (2) (3) (4) (5) (6) (7) (8)
rM
1934 2.18 0.002 0.016 0.004 1.61 0.097 0.051 0.016

(0.84) (0.039) (0.016) (0.024) (0.94) (0.042) (0.033) (0.019)
rC
1934 0.99 0.017 -0.003 0.020 1.12 -0.013 0.016 0.010

(0.27) (0.015) (0.006) (0.009) (0.44) (0.014) (0.012) (0.007)
Controls ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
R2 0.80 0.64 0.75 0.73 0.88 0.74 0.84 0.79
Cities 237 237 237 237 237 237 237 237
Average Value -4.46 -0.488 0.030 0.756 7.53 0.406 0.189 0.756

Notes. Columns 1-4 show results from cross-sectional regressions of growth in homeownership rate, median home
prices, population and wages between 1930 and 1940 against mortgage interest rates in 1934, rM

1934, commercial
lending rates in 1934, rC

1934, and the full set of variables described in the main text, which we omit from the table for
ease of exposition. Columns 5-8 show results from the analogous regressions for the changes between 1930 and 1950.
Regressions are weighted by city population in 1930.

the effect in the full sample (column 5 of Table 1), although statistically insignificant. With these

qualifications in mind, we find that the dynamic data on housing prices, supports our main findings

in columns 2 and 6 of Table 1. Namely, there is no immediate effect on the dynamics of housing

prices following the Federal housing policies – the coefficient on 1940 is small and insignificant.

By 1943, we see that housing prices in cities with higher ex-ante mortgage rates grow at higher

rates. By 1950, housing prices in these cities have grown at much higher rates, consistent with our

finding in column 6 of Table 1. Notably the data do not exhibit any pre-trends in the ten years lead-

ing up to the Federal housing policies. Rental price dynamics are more muted, with the exception

of a spike around 1945.
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Figure 9: Changes in House Prices and Rents in Cities with a Larger Reduction in Mortgage Rates,
for 26 Cities
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Notes. This figure plots the coefficients βM estimated in the dynamic regression in the style of Equation 1 of the
change in housing prices (Panel A) and rental prices (Panel B), compared to 1934, against mortgage rates in 1934 for a
subsample of 26 cities. The regression controls for the percent of city residents who are Black in 1930, the number of
manufacturing establishments in 1930, the average January temperatures at the city level, and for the Great Depression
and World War II shocks as described in the text. All regressions are weighted by the city population in 1930. Data on
housing and rental prices for these cities come from Lyons et al. (2024).

We expect that the mortgage affordability shocks that we study were also associated with
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Figure 10: Percent of City Built in 1940-1949, as of 1960, Against Mortgage Rates in 1934
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Notes. This figure plots the percent of city structures built between 1940 and 1949, as of 1960, and mortgage
interest rates in 1934 for 106 cities in our sample. We report the coefficient from a bivariate regression of the fraction
built in 1940-1949 on initial mortgage interest rates, and the coefficient βM estimated using Equation 1 in the top left
corner.

higher rates of construction, also because construction of new housing was directly incentivized

by the FHA, which would only provide insurance on loans where the underlying project showed

limited risk of deterioration in the physical structure (Fishback et al., 2022b). We proxy for rates

of construction by estimating what fraction of structures as of 1960 were constructed in each of

the following periods: before 1929, 1930-1939, 1940-1949 and 1950-1959 for a subsample of 106

cities.23 Figure 10 shows that places that had higher initial interest rates, and thus experienced

higher mortgage affordability shocks, also saw higher fraction of their cities built in the immedi-

ate aftermath of the Federal housing policies. Appendix Figure A.8 reports the βM for the other

three periods and shows that cities with initially higher interest rates had higher fraction of struc-

tures built after the policies, and lower fraction of structures built prior to the policies, suggesting

that the mortgage convergence brought on by the Federal housing policies led to higher rates of

construction for cities that were ex-ante capital constrained.

The alternative interpretation to our results that we introduced in the previous section would

be that high mortgage rates are just correlated with a lower level of economic development—even

23Appendix Figure A.7 shows that our main results in Figure 8 are noisier, but similar for this smaller sample.
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after controlling for bank lending rates. Thus, places with initially lower mortgage rates would

have “caught up” regardless of changes in mortgage affordability. If economic convergence (à la

Solow, 1956; Swan, 1956; Barro and Sala-i-Martin, 1992) was indeed the root cause, we would

see wages grow as these places become more productive. We find small insignificant effects on

wages in the immediate post-period, inconsistent with this competing story.24

Another possible explanation is that we might be confounding our effect with changes in

amenities. That is, these high-mortgage places did not grow because they were less-developed, but

because they offered amenities that became more valuable. This squares the path of population

and wages, but cannot explain the effects on homeownership. Furthermore, our regressions proxy

for the flow to the Sunbelt which began in this period and is usually linked to rising amenities by

controling for cities’ average January temperatures (Glaeser and Tobio, 2008).

Overall, the dynamics of house prices and construction seem to be in line with the effects of

increased mortgage affordability.

V Mortgages and Fertility

In this final section, we trace whether city-level changes in local mortgage conditions affected

fertility choices. We expect that mortgage affordability facilitated younger couples’ buying their

own house and starting a family sooner after the policy.

We use the full censuses to construct a yearly birth rate at the city level. To measure the

number of births in a city in year t we count the number of individuals whose birth year is t in

the census succeeding t.25 To construct the denominator, the population living in a city in a given

year, we linearly interpolate between census years.26 Constructed this way the measure is likely

an upper bound for birth rates since it assumes that someone born in 1934 and captured in 1940

in a given city was also born there. While imperfect, it remains, to the best of our knowledge, the

best way to measure birth rates at the city level over this period. We rely on the model outlined in

Equation 1 where we change the base year from 1930 to 1934 to better align with our mortgage

24Note that the correlation between manufacturing wages and initial mortgage rates is weakly positive, both un-
conditionally and conditional on all other controls, which also questions the idea that these places were simply less
developed.

25For example, to measure the number of births in 1934 in Boston, we count the number of individuals living in
Boston and born in 1934 recorded in the 1940 census.

26Our results are robust to using as denominator the population in the city in the preceding census, or the population
in the succeeding census. Results are available on request.
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Figure 11: Changes in Birth Rates in Cities with a Larger Reduction in Mortgage Rates After 1934
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Notes. This figure plots the coefficients βM estimated in the dynamic regression of Equation 1 of the change in city
birth rates between each year and 1934, against mortgage rates in 1934 for the 237 cities in our sample. The regression
weights by the city population in 1930. Birth rates are calculated using the full count decennial censuses between 1930
and 1950.

interest rate data.27 Figure 11 shows our main results: we find that cities that experienced higher

mortgage affordability shocks see higher growth in birth rates as soon as 1940. Notably, this

shift occurred years before the U.S. joined World War II, assuaging concerns that the mortgage

and housing affordability dynamics we study proxied for unobservable factors related to the war.

Finally, note that birth rates do not appear to be growing at different rates across cities in the ten

years leading up to the Federal housing policies.

VI Conclusion

Today, the thirty-year fixed-rate mortgage is one of the hallmarks of American housing markets.

We use novel data to describe its birth and transformative effects on the development of American

cities. These policies revolutionized mortgage financing by effectively creating a national mortgage

market that facilitated capital flows to areas that were constrained in their ability to rely on external

capital. By enabling these capital flows, these policies lowered the user cost of homeownership,

making cities more attractive to families and unleashing growth. As capital flowed to those cities,

27Note that due to the annual-frequency nature of these data we also omit the lag of the outcome variable.
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labor moved, highlighting a complementarity between the mobility of financial and real factors.

The mortgage affordability shock also affected intra-household decision-making, allowing young

households to move out of their parents’ households sooner and have larger families.

This is a new view on what has now become a traditional instrument. In addition to chang-

ing affordability at the individual level, the Federal Housing policies affected the geography of

American development. However, while they seem to have reduced inequality across places—by

allowing capital-scarce areas to reach their potential—it might have increased inequality across

people within places. Several accounts describe how many of these policies were slanted towards

relatively stable-income white families, potentially marginalizing other demographics and racial

groups. By spurring construction, they also might have affected city structure and allowed segre-

gation to increase. In future iterations of this project we want to take up these questions and study

these potentially important effects of our policies. Some places won from these policies, but asking

who reaped the benefits is essential to our understanding of the multi-faceted consequences of the

Federal interventions of the 1930s.

Our results also show a tight link between mortgage affordability and fertility choices, which

we plan to explore more structurally in future work.
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Appendix A: Additional Figures and Tables

Figure A.1: NBER Loan Cards Histograms
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Notes. This figure plots histograms of the number of individual mortgage loans from the NBER’s
survey by the year in which they were made. Panel A shows results separately by whether or not
the loans were government insured, and Panel B shows results separately by holder (Life Insurance
Companies, Commercial Banks or B&Ls). See Morton, 1956 for additional information on the
purpose of the survey.



Figure A.2: Mortgage Conditions by Government Insurance Status, 1920-1943
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Notes. This figure plots changes in average mortgage characteristics over time from the NBER’s survey individual mortgage loans by
government insurance status. In each panel, we split states into two mutually exclusive groups based on whether the state had above or
below median value of the respective characteristic in 1922. Panel A shows the average interest rates over time for loans made in states
that had above median interest rate in 1922 in blue and in states with below median interest rates in 1922 in pink. Panels B, C and D show
the analogous time trends for loan-to-value ratios, terms and amortization rate. We plot vertical lines for the years when the FHLB, FHA,
HOLC and FNMA were established. See the notes to Figure 6 for additional information.
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Figure A.3: Mortgage Conditions by Region, 1920-1943
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Notes. This figure plots changes in average mortgage characteristics over time from the NBER’s survey individual mortgage loans by
census region. See the notes to Figure 6 for additional information.
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Figure A.4: Mortgage Interest Rates by Holder, 1920-1943
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Notes. This figure plots changes in average mortgage interest rates over time from the NBER’s survey individual mortgage loans by
institutional holder. In each panel, we split states into two mutually exclusive groups based on whether the state had above or below median
interest rate in 1922. We plot vertical lines for the years when the FHLB, FHA, HOLC and FNMA were established. See the notes to Figure
6 for additional information.
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Figure A.5: Mortgage Interest Rates and City-Level Relative Scarcity
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Notes. This figure plots the mortgage interest rate in 1920 (Panel A) and in 1940 (Panel B)
against the city-level relative capital scarcity in 1920 for the 237 cities in our sample. We proxy
for relative capital scarcity using the city’s net asset position, constructed using the approach of
Auclert et al. (2021) (see the main text for further details). We show the results from a bivariate
regression of interest rates on relative capital scarcity in the top left corner.
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Figure A.6: Changes in Homeownership Rate and Population in Cities with a Larger Reduction in
Mortgage Rates, for 26 Cities
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This figure plots the coefficients βm
t estimated in the dynamic regression in thes tyle of Equation

1 for the Notes. homeownership rate (Panel A) and log population (Panel B) for the subsample
of 26 cities for which we have data on housing and rental prices from Lyons et al. (2024). The
regressions control for the percent of city residents who are Black in 1930, the number of man-
ufacturing establishments in 1930, the average January temperatures at the city level, and for the
Great Depression and World War II shocks as described in the text. All regressions are weighted
by the city population in 1930. All regressions are weighted by the city population in 1930.
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Figure A.7: Changes in House Prices and Rents in Cities with a Larger Reduction in Mortgage
Rates, for 106 Cities
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Notes. This figure plots the coefficients βm
t estimated in the dynamic regression in Equation

1 for the homeownership rate (Panel A) and log population (Panel B) for the subsample of 106
cities for which we have age of construction data. The coefficients in green result from a regres-
sion that only controls for region-by-year fixed effects; the orange coefficients reflect additions
of demographic and economic controls for the base year, 1930; the light-blue coefficients reflect
additions of demographic and economic controls for all periods before the event and the lag of
the outcome variable; finally, the navy coefficients reflect our main specification and include the
variables related to other contemporaneous economic shocks, the Great Depression and World War
II. All regressions are weighted by the city population in 1930.
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Figure A.8: Percent of City Built by Decade, as of 1960
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Notes. This figure reports βM coefficients from estimating the regression model in Equation 1
for four different outcomes: the fraction of city structures built before 1929; fraction of structures
built between 1930 and 1939; fraction of structures built between 1940 and 1949, and fraction of
structures built after 1950, as of 1960, for 106 cities with data on age of structures. See the main
text for more details.
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Table A.1: Determinants of Initial Interest Rates

(1) (2) (3) (4) (5)
Demographics, 1920

Frac 21-30 7.94 5.61
(3.53) (2.64)

Frac 31-50 5.44 5.01
(2.66) (2.53)

Frac 51+ 2.61 -0.53
(3.06) (2.26)

Industry Composition, 1920
Frac. Agriculture 12.94 9.25

(3.96) (4.23)
Frac Mining 3.59 3.46

(1.95) (2.32)
Frac Construction 8.20 6.12

(3.52) (3.17)
Frac Manufacturing 1.28 1.89

(1.56) (2.30)
Frac Transport., Telecomm. & Utlt. 3.13 2.27

(1.53) (2.28)
Frac Trade -3.39 1.81

(2.26) (3.14)
Frac Finance & Business 6.09 1.55

(3.02) (4.69)
Economic Chars., 1920

Avg. Mfg. Wage (log) 0.22 0.37
(0.36) (0.36)

Mfg. Estab. (log) -0.57 -0.23
(0.16) (0.14)

Farms (log) 0.05 0.02
(0.04) (0.03)

Average Occ. Score -0.17 -0.06
(0.07) (0.06)

Fraction Top 10% 8.69 2.92
(2.36) (1.67)

Population (log) 0.51 0.17
(0.18) (0.16)

Financial Chars.
Frac. Deposits/Assets, 1904 0.442 0.051

(0.254) (0.306)
Frac. B&L Members/Popln., 1893 -0.003 0.001

(0.006) (0.004)
Frac. B&L Debtors/Members, 1893 0.016 0.009

(0.004) (0.004)
CBs RE Holdings Limited, 1910 -0.271 -0.085

(0.102) (0.098)
CBs RE Loans Restricted, 1910 0.083 -0.019

(0.065) (0.083)
SBs RE Holdings Limited, 1910 -0.474 -0.268

(0.212) (0.196)
SBs RE Loans Restricted, 1910 -0.093 0.037

(0.105) (0.100)
R2 0.14 0.41 0.38 0.39 0.62
Cities 205 205 205 205 205

Notes. This table shows results from OLS regressions of city-level interest rates in 1920 on demographic, economic
and financial characteristics for 205 cities in our sample. All regressions weight by the city population in 1920.
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