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Abstract

Post-World War II witnessed the largest housing boom in recent history. This
paper develops a quantitative equilibrium model of tenure choice to analyze the key
determinants in the co-movement between homeownership and house prices over the
period 1940-1960. The parameterized model matches key features and is capable of
accounting for the observed housing boom. The key driver in understanding this
boom is an asymmetric productivity change that favors the goods sector relative
to the construction sector. Other factors such as demographics, income risk, and
government policy are important determinants of the homeownership rate but have
small effect on house prices.
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1 Introduction

In modern societies home ownership has often been identified as a symbol of prosperity
and social status that separates the middle class from the poor.! Traditionally, the United
States has been identified as a country where the majority of households have access to
owner-occupied housing, which happens to be one of the cornerstones of the “American
Dream.” However, historically high home ownership rates have not always been the norm.
Prior to the postwar period, the United States was identified as a nation of renters and
access to home ownership was limited to a small fraction of the population. Between the
1940s and 1960s, the fraction of households that owned their home increased from 43 to 64
percent. In the post-World War II period, the U.S. economy had to transition back to a
normal production economy from a direct war economy. Millions of individuals, including
returning war veterans, desired to reintegrate into normal civilian life. During the late
1940s and early 1950s, government policy was favorable toward home ownership as well as
the investment in higher education. As a result, a record number of American households
started a family and bought their first home. The increase in the number of participants in
the owner-occupied housing market coincided with a significant appreciation of the value
of homes. In the aftermath of the postwar housing boom, it seems reasonable to state that
for a large number of households the American Dream of home ownership was achieved.
Since the 1960s, the home ownership rate has been fluctuating around the levels achieved
during the postwar boom.?

The key driver of the postwar home ownership boom has been an issue of contention in
the literature as a number of factors have been offered as the explanation. Some scholars
attribute the increase to economic forces such as income growth and education. Other
authors focus more on the role of government policies (i.e., regulation of housing finance,
and tax policy) and non-economic factors such as demographics. For example, Kain (1983)
and Katona (1964) both argue that the increase in home ownership was due to an increase
in real income. Chevan (1989) argues that changes in income and the demographic age
composition of the population explain more than half of the growth in home ownership
between 1940 and 1960. Others argue that the government played a large role shaping the
future of the housing market and the mortgage industry through various programs and tax

exemptions. Yearn (1976) argues that federal policies that made mortgage funds available

!The home ownership rate is defined as the ratio of owner-occupied units to total residential units in a
specified area.

2The 2000s housing boom increased the home ownership rate to a peak of 69.0% before it fell back
to the pre-boom levels. Chambers, Garriga, and Schlagenhauf (2009) studied this period and found that
mortgage innovation in the form of mortgages that were highly leveraged and had variable-rate interest
payments were a key factor in accounting for the increase in the homeownership rate. From a historical
perspective, the recent expansion in ownership is small compared with the 1940-1960 period.



with lower down payment requirements, for longer durations, and at lower interest rates
were the critical factor. In contrast to Yearn, Rosen and Rosen (1980) argue that federal
tax policy was a key factor. They estimate that about one-fourth of the increase in home
ownership between 1949 and 1974 was a result of benefits toward housing embedded in the
personal income tax code. Hendershott and Shilling (1982) support this claim by finding
that the decline in the cost of owning a home relative to the cost of renting during the period
1955 to 1979 was due to income tax provisions, as well as the easy monetary policy of the
Federal Reserve System. Shiller (2007) argues that the postwar boom was substantially the
result of new government policies to encourage home ownership after the surge of mortgage
defaults prior to the Great Depression in the 1930s. Fetters (2010) has estimated that the
VeteranAdministration (VA) policy of making zero downpayment mortgage loans available
to veterans returning from World War II and the Korean War accounts for 10 percent of the
increase in home ownership. All of these studies have attempted to measure the importance
of a proposed explanation using a regression-based framework that attempts to hold other
potential factors constant. The problem with such an approach is the interaction between
many of the proposed explanations: a change in the housing participation decision can have
an impact on housing markets and thus housing prices, which has further ramifications.

This paper uses a complementary approach based on a structural model that allows the
key determinants of the postwar housing boom to be quantitatively analyzed. A stylized
version of the quantitative model is developed to show how the various factors discussed in
the literature affect the home ownership threshold and housing prices. The stylized model
shows that the key to explaining the positive co-movement in home ownership and house
prices is a productivity change that favors the goods sector relative to the housing (real
estate) sector. In the absence of this asymmetric productivity change, the model can explain
the achievement of the home ownership dream, but cannot simultaneously rationalize the
increase in house prices. Empirical evidence is presented that supports the presence of a
productivity bias toward the goods sector relative to the housing construction that started
during the Second World War and lasted through the Korean War.

The quantitative model evaluates the theoretical findings using a multi-sector model
version of the model used by Chambers, Garriga, and Schlagenhauf (2009) that allows for
various sources of individual heterogeneity to be reflected in the housing tenure decision.
In the model, individuals purchase consumption goods and housing services and invest in
capital and /or housing. Housing is a lumpy investment that requires a down payment, long-
term mortgage financing, while receiving preferential tax treatment. Mortgage loans are
available from a financial sector that receives deposits from households and also loans capital
to private firms. The goods sector produces consumption and nonresidential investment,

while the construction sector produces residential investment. Households provide rental



services to individuals who may not want to access owner-occupied housing. The model
endogenously determines the price of tenant and owner-occupied housing as well as the
factor prices. The government implements a housing policy and collects revenue with a
progressive income tax system. In the model, economic agents make optimal decisions in
an environment that reflects the relevant economic and institutional conditions observed
over the period. This approach allows the different factors to dynamically interact and
provides a laboratory to study the effect of changes in economic conditions, government
regulation, and relative prices.

The strategy to identify the relative importance of the different factors discussed in the
literature is a three-step process. The first step is to parameterize the baseline economy to
be consistent with key aggregate and distributional features of the U.S. economy between
1930 and 1940. The second step requires holding the fundamental parameters (preferences
and technology) constant, while adjusting all the relevant factors that changed, thus allow-
ing the impact of the change in these factors to jointly determine the model’s determination
of the total change in 1960.> By performing counterfactual experiments, the third and last
step provides bounds on the relative contribution of each factor.

The parameterized model is consistent with key aggregate and distributional features
observed in the 1940 U.S. economy and is able to rationalize the positive co-movement
of home ownership and house prices observed between the 1940s and 1960s. Consistent
with the theoretical model that is presented, the critical explanatory factor is the sectoral
biased productivity change. According to the model, the sectoral productivity change
must increase around 25 percent more in the goods sector than in the construction sector.
This magnitude appears to be consistent with the relative sectoral change observed using
historical data. It is important to note that any productivity gain in the model generates
an increase in the fraction of owner-occupied housing. However, a particular combination
of sectoral productivity changes accounts for the observed co-movement. This point is
illustrated by performing some counterfactuals cases where the sectoral bias is eliminated.
The model suggests that if productivity in both sectors had increased by the sector with
the highest growth, home ownership should have increased to 74.7 percent instead of 64.5
percent. However, prices would have increased by only 12 percent instead of the observed
40 percent increase. If the productivity of both sectors is increased by the productivity
increase observed in the construction sector, both house prices and home ownership would
increase slightly. Use of a two-sector general equilibrium model imposes discipline not

only on the magnitude of the income increase, but also on the compositional effect across

3This paper follows the tradition of Cole and Ohanian (2000,2004), Hayashi and Prescott (2002),
Ohanian (2009), and Perri and Quadrini (2002) that uses quantitative techniques to study historical
episodes.



the different sectors in the economy. While the various factors discussed in the literature
continue to play a role, their importance is diminished once relative productivity changes
have been considered. More specifically, the role of demographic factors has an impact on
the home ownership rate that ranges between 5 and 8 percent, but represents only 3 percent
of the increase in housing prices. The impact of government subsidies, housing policy, and
regulation of mortgage finance accounts for between 5 and 7 percent of the increase in
home ownership and between 1 and 1.5 percent of the increase in housing prices. The
key message for explaining the increase in homeownership and house prices is sectoral
productivity increases that favor the goods sector relative to the housing (or construction)
sector.

The analysis in this paper is limited to a comparison of steady-state equilibriums, rather
than a transitional analysis. The period between 1940 and 1960 is characterized by a num-
ber of major events that would greatly complicate a transitional analysis. In the early
1940’s the United States formally entered World War II. This meant the central govern-
ment directed resources toward industries that produced war-type goods. The focus was to
provide private housing accommodations for recruits and additional workers in key indus-
tries. During the war and early postwar years the government established price controls
in several sectors in the economy. The aftermath of the Second World War was a period
of transformation back to a market-based economy. This meant jobs and housing accom-
modations were required for returning troops. As a result, a number of new government
programs were developed. Many of these programs had direct implications for housing and
employment markets. In the early 1950s, the Korean War introduced additional frictions,
although of a much smaller magnitude. Given the magnitude of the unexpected events and
the large scale of the quantitative model, the strategy of the paper is to try to understand

the change in levels and abstract from transitional dynamics.

2 Postwar Housing Boom Evidence: 1930-1960

This section documents the change in the home ownership rate and house prices in the
United States. In addition, historical background for a number of factors that have ap-

peared in the literature as explanations for the postwar housing boom is provided.

2.1 Trends in Home Ownership and House Prices

The decennial Census contains information on the fraction of individuals who own the
home they occupy. The evolution of the home ownership rate and real house price index
for the period 1920-2000 are summarized in Figure 1A. Prior to 1960, the data for the home



ownership rate are available only in the decennial Census, which limits the understanding
of short-run fluctuations. However, from a long-run perspective, the general consensus is
that the home ownership rate prior to 1940 remained relatively stable at about 45 percent.
In the postwar boom, the percentage of owner-occupied households increased from 45 to
65 percent. While the increase was quite significant across all age cohorts, the largest
increase occurred for relatively young households. This is partially due to the low initial
home ownership rate for individuals between 25 and 35 years of age, which can be seen
in Table 1A. Their access to owner-occupied housing was about half the national average.
The literature argues that low income and limited access to credit were limiting factors for
this age group.

The series for house prices depicted in Figure 1A corresponds to Robert Shiller’s his-
torical house price index. Many historians have used construction cost indices to proxy for
a housing price index as measures of repeated sales were not available for the time period.
Grebler, Blank, and Winnick (1956) examine the implications of using a construction cost
index as a proxy for housing prices. They argue that “for short-term analysis, then, some
margins of error are involved in using the cost index as an approximation of a price index.
With regard to long-term movements, however, the construction cost index conforms closely
to the price index, corrected for depreciation. ... For long-term analysis the margin of er-
ror involved in using the cost index as an approximation a price index cannot be great.” (p.
358)

A selection of the most prominent construction cost indices in the Survey of Current
Business are presented in Figure 1B. The general pattern across indices seems very clear.
Despite having different short-term fluctuations probably due to regional variations, these
indices suggest that housing costs between 1940 and 1960 increased in the range of 40
percent. The house price index estimated by Shiller for this period is consistent with the
various construction cost indices.*

The increase in the participation of owner-occupied housing coincided with a significant
increase in the average size of houses. Between 1900 and 1940, the average house size in
the United States increased from 800 to only 900 square feet. The postwar housing boom
started an increasing trend in the average house size. By 1960, the average house size had
increased to over 1,200 square feet and this trend has shown no signs of ending. The trend
in larger houses relative to population per households can be clearly seen in Table 1B.

According to the table, the average population per family household did not significantly

4Recent research on housing has stressed the importance of considering the cross-regional variation
in house prices. Given the problems with aggregate data availability for the period under consideration
regional dimensions clearly exceed data availability. In addition, any short or medium run regional variation
due to supply constraints are less likely to affect the observed aggregate trends in homeownership and house
prices.



change during the postwar years; as a result, the space available per person increased by
roughly 50 percent in 20 years and nearly doubled in 30 years.” The increase in family
size could certainly be an important driver in the demand of housing space. During this
period birth rates increased from 20.4 in 1945 to 26.6 in 1947 and stayed at high levels
until the early 1960s.%,” The potential contribution of demographics in the increase in the

home ownership rate is discussed in the next section.

2.2 Determinants of Home Ownership
2.2.1 Demographics

Demographers, such as Chevan (1989), suggest social norms toward housing changed over
this period. This could partially be a result of the baby boom that started in 1945 as
well as the return of the large number of war veterans. Many veterans delayed marriage
and the formation of families until their military obligation ended and they received their
benefits, which made owner-occupied housing more accessible, as suggested by Fetters
(2010). Demographic changes that could impact home ownership could come in the form
of changes in the relative size of age cohorts, a transitory population boom, or an increase
in average life expectancy. As shown in Table 2A, the percent of the population accounted
for by the 20-35 age cohorts in 1940 is 40 percent. In 1960, the relative size of the 20-35 age
cohort is 31 percent. Where did the 9 percent difference go? The difference is distributed
among the cohorts that comprise ages 36 to 82. As suggested by Table 1, the highest home
ownership rates in 1940 occur in cohorts older than age 36. An increase in the size of these
cohorts in the total population would result in an increase in home ownership due soley
to a composition effect. The data supports a reduced significance of the 20-25 and 26-35
cohorts in 1960. Between 1940 and 1960 the percent of the population between ages 36
and 65 increased from 57.5 percent to 62.6 percent.

Could the change in the observed home ownership rate be entirely due to a composi-
tion effect? This question can be partially answered using a simple back-of-the-envelope
calculation based on the definition of the home ownership rate. Define the home ownership
rate for a given year ¢ as II, = Y, pujm}, where p} is a population weight for households
of age (or type) i in period ¢, and 7} denotes the fraction of individuals of age (or type)

1 in period t that own their homes. The results in Table 2B provide an estimate of the

>The metric equivalence implies an average house size increase from 74 m? to 84 m?. During the postwar
boom house size increased to 112-125 m?.

6The birth rate (technically, births/population rate) is the total number of live births per 1,000 persons
of the population in a year.

"While demographics are a relevant driver of housing demand (see, for example, Mankiw and Weil,
1989, and Garriga, Tang, and Wang, 2015), fertility rates were even larger in the early part of the 1900s
and houses were relatively small compared with 1960.



composition effect due to demographics. The simple decomposition shows that the decom-
position effect, where 7¢ is held constant at 1940 values, can only rationalize an increase
in the home ownership rate from 42.7 to 45.5 percent, or approximately 14 percent of the
total change. A change in individual behavior, where only the 7¢ are allowed to change,

accounts for over 84 percent of the change.

This change is also consistent with the in-
crease in life expectancy. Housing is a long-term and risky investment. An increase in
survival rates, which measures the probability of being alive at the beginning of the next
period, mitigates the riskiness of a home purchase, and increases the likelihood of making
such an investment. Life expectancy increased significantly between 1940 and 1960. This
channel for demographics to impact home ownership has not been stressed in the empirical

literature.

2.2.2 Growth and Wage Income

In the postwar period, the United States witnessed stable and prosperous economic growth.
In 1940 real Gross Domestic Product (GDP) was 101.4 billion (in 1940 prices) and by
1960 real GDP increased by a factor of 2.4 to 243.3 billion (1940 prices). Since the total
population increased significantly during this period, a comparison in per capita values
would indicate an increase in GDP per capita by a factor of 1.8. This increase in real GDP
translates into a 4 percent annual growth rate between 1940 and 1960.

For millions of U.S. households the relevant driver to purchase a house was income
growth. Over this period, (real) wage income per capita increased by a factor of 2.6.°
The real issue is why did real income increase and how did the increase vary by age?
Over the 1940-60 period, government programs provided incentives to increase levels of
education. Wage levels are correlated with educational levels. If more individuals have
higher educational levels, the resulting higher income levels may account for the increase in
home ownership over this period. Using Census data it is possible to construct (real) wage
income efficiency indices for each educational level by age cohort. Figure 2A presents these
indices for 1940 and 1960 for individuals with fewer than 8 years of education, 8 years of
education, fewer than 12 years of education, and 12 or more years of education. Relative
to 1940, the 1960 efficiency indices are higher for all educations over the age distribution
and the peak of earnings occurs at an earlier age. Vandenbroucke, Kong, and Ravikumar
(2015) provide supporting evidence that the accumulation of human capital for younger

households is a very important mechanism for rationalizing the flattening of the income

8The total effect also includes a small positive covariance term that amounts to 2.4 percent.

9Wage income is defined as total compensation of employees plus .65 of proprietors’ income. Wage
income is expressed in 1940 prices. Converting this into a per capita value requires dividing by total
employment.



profile by age. In the context of buying a house, when an individual has access to higher
earnings at an earlier age, in addition to a greater ability to borrow (using longer-term
mortgages with lower down payments), the result could be an increase in home ownership
at a younger age. The argument that an increase in household income is the key driving
factor could be plausible.

Another way that income could increase the demand for housing would be through a
reduction of income risk. After the Great Depression and Second World War, households
could have felt that better times lay ahead by expecting less income instability. Even though
panel data required to measure the evolution of income risk at the individual level does not
exist for this period, Census data can be used to construct measures of income dispersion
by educational level. Figure 2B compares the standard deviation of income by age for the
four educational groups. As can be seen, the variation of income by age increases by age
in both periods. The income dispersion for young individuals is relatively small compared
with individuals around their peak income in 1940. The increasing variation in income is
consistent with some of the facts documented in Badel and Huggett (2014). The relevant
fact is the significant reduction in income dispersion observed between 1940 and 1960 across
all groups. Using age specific standard deviation as a measure of income risk, the reduction
of this risk could provide incentives to own a home at an early age in 1960 compared with

1940. This would be another way for income changes to be a key driving factor.

2.2.3 Regulation of Housing Finance and Government Policy

Over this period, the government played a large role in shaping the future of U.S. housing
finance and housing policy. In 1900, mortgage lenders consisted of mutual savings banks,
life insurance companies, savings and loan associations, and commercial banks. Mutual
savings banks were the dominate lenders, while commercial banks played a small role. This
is a direct result of the National Banking Act, which made real estate loans inconsistent
with sound banking practice, thus restricting mortgage loans to state-chartered banks. In
1913, the Federal Reserve Act liberalized these restrictions. As a result, the importance
of commercial banks in this market steadily increased to the point where they became
dominant lender after the Second World War.

Perhaps a more important change was in the structure of the mortgage contract. Before
the Great Depression many mortgages were short-term (5-7 years) balloon-type contracts
(non-amortizing) with large down payment requirements (50-60 percent). As a result of
New Deal policies, government agencies began to offer standard fixed-rate mortgage (FRM)

contracts with longer maturities (20-30 years) and a higher loan-to-value ratio (80 percent



and above).!% ' A government agency was established to create a secondary market to
provide additional liquidity and expand credit in the housing market by purchasing Federal
Housing Administration (FHA)-insured loans. The expansion of government and private
lending could have important effects on the interest rates. The availability of mortgage
rates during these years was very limited. Grebler, Blank, and Winnick (1956, Table O-1,
p. 496) provide data for mortgage rates and bond yields for Manhattan (NY) for the years
1900 and 1953. As shown in Figure A2 in the Appendix, mortgage rates declined over this
period. This has often been used as an argument in favor of the creation of a national
credit market and the elimination of regional markets.

A second government policy was the benefit package for returning World War II veter-
ans.'? The Servicemen’s Readjustment Act of 1944, commonly known as the “GI Bill of
Rights,” encouraged home ownership and investment in higher education through low or
zero interest rate loans to veterans. In the case of housing, veterans had access to loans
with no down payment to help them overcome the need to accumulate savings for the
down payment. Were these programs quantitatively significant? Fetters (2010) estimates
that the effect of the VA’s zero downpayment policy accounts for approximately 10 percent
increase in home ownership. Chambers, Garriga, and Schlagenhauf (2014) report that the
combined share of FHA and VA loans increased from a 1.3 percent of market share in 1936
to 44 percent in 1952.

Another channel through which the government could have influenced homeownership
is through the personal income tax code. Prior to the Great Depression, the role of govern-

ment programs was limited; as such, a sizable fraction of the population did not pay income

10Tn the 1920s and 1930s, mortgage loans tended to originate from life insurance firms and savings and
loan associations. Commercial banks played only a small role because of regulations. During the period
from 1920 to 1935, the average duration was between 6 and 7 years for mortgages originated by life insurance
firms. Mortgages from savings and loan associations tended to be for 11 years. Loan-to-Value (LTV) ratios
over this same period for life insurance firms and S & L associations were approximately 50 and 60 percent,
respectively. After 1934, commercial banks became a more important alternative for mortgage financing.
It is clear that the length of mortgages increased and was starting to approach 20-year mortgages. This
was especially true for mortgages offered by life insurance companies. Loan-to-value ratios also changed
over this period. While the LTV value ratios in 1920-34 were around 50 percent, these ratios began to
increase after 1934. By 1947 LTV ratios started to approached 80 percent.

Grebler, Blank, and Winnick (1956) examine mortgage loan data from life insurance companies, com-
mercial banks, and savings and loans for the period 1920 to 1940 and find that the share of loans with
partial amortization was very limited. Commercial banks had the highest share near 50 percent, whereas
insurance companies and savings and loans had significantly lower shares around 20 and 7 percent respec-
tively. However, over the period 1940-1946, Saulnier (1950) reports that 95 percent of mortgage loans
issued by savings and loan associations were fully amortizing. In the case of commercial banks, Behrens
(1952) claims 73 percent of loans were fully amortized, whereas in the case of savings and loans Edward
(1950) finds about 99.7 percent were fully amortized.

12 A “yeteran” means an individual served at least 90 days on active duty and was discharged or released
under conditions other than dishonorable. Service time was much higher for an individual who was in the
military but not on active duty. For World War II active duty was between September 1940 and July 1947.
The Korean War covered the period June, 1950 to January 1955.

10



taxes. The financing of the Second World War and the Korean War increased direct gov-
ernment spending including the purchase of structures. Financing of the resulting increase
in government expenditure occured partially through the issuance of government bonds,
but also via an increase in income tax collections as shown in Figure A3 in the Appendix.
Rosen and Rosen (1980) argue that in an environment with higher marginal tax rates,
tax provisions toward housing (i.e., the interest rate deduction on the mortgage and the
deduction of property taxes) introduced, at the margin, an incentive to purchase homes.
They estimate that about one-fourth of the increase in home ownership between 1949 and
1974 can be attributed to benefits toward housing embedded in the personal income tax
code. Hendershott and Shilling (1982) support this claim by finding that the decline in the
cost of owning a home relative to the cost of renting during the period 1955 to 1979 was
due to income tax provisions, as well as the easy monetary policy of the Federal Reserve
System in the 1940.

3 Home Ownership and House Prices: The Co-Movement

This section presents a simple theory and supporting evidence of the key mechanisms that

determine the co-movement of house prices and ownership.

3.1 A Simple Theory of Home Ownership and House Prices

Consider an economy with a sector that produces consumption goods and another sector
that produces housing goods. Each sector has access to linear technologies, C' = z.N,. and
H = z, N}, where the terms z. and z, represent the productivity of each sector, and N;
is the labor input of sector j = ¢, h. Households are ex ante heterogeneous in their labor
ability € € [g, ], where the ability distribution is uniform e U(g,g) = f(e). Preferences are
represented by a utility function u(c, h) = ¢(y+ h), where consumption goods are perfectly
divisible, ¢ € R, and housing is an indivisible/discrete good with only one size of home
available, h € {0,h}."> The parameter v > 0 is the reservation value for rental housing
(i.e., preferences for owner-occupied housing, family composition).

For a consumer of income ability €, the tenure decision problem is simple the choice
of h that yields the highest utility v(¢) = max,{u"(c",0),u°(c’, h)}, where home owners
resources are ¢® = we — (ph + ¢) and renters ¢ = we. The term w represents labor

compensation per effective unit of labor, p is the price of a house of size h, and the price of

13This formalization is consistent with the housing investment decision in the quantitative model. One
distinction in the simplified formulation is that renters consume zero housing, whereas homeowners consume
a positive amount. This can easily be relaxed allowing purchases of different size homes at the cost of
introducing unnecessary notation.

11



nonhousing goods is the numeraire. The term ¢ is a transaction cost associated with buying
a house, which is measured in terms of consumption goods. This cost can be interpreted
as the transaction cost net of any government subsidies toward housing. For an interior
solution to this proble