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Abstract
This dissertation comprises three papers on howsngand, housing wealth, and public policy.
The first two papers make use of veteran accebetWA Loan Guaranty Program during the
post-war housing boom during the 1940s and 195@s findings show that, for both World War
Il and Korean War veterans, access to the VA loagnam promoted household formation.
Specifically, access to the program increased divigual’s probability of both marriage and
homeownership relative to comparable individual®wlid not have access to the program. The
third paper analyzes the impact of the Deficit Reiun Act of 2005’s change in the status of
housing equity as a protected asset in determiMiedicaid long-term care payment eligibility.
The impact of the policy on the housing equity madg of individuals likely to require long-
term care is estimated across three dimensionsrédeérsus after the policy change, above
versus below the eligibility cutoff, and a varietfyself-reported health measures. The findings
show that the policy induced individuals abovebé&cy cutoff who were likely to require long-
term care to hold less housing equity than compeaiadividuals who were either below the

eligibility cutoff or did not report a health measu
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Chapter 1
Housing Demand, Housing Wealth, and Public Policy

The overarching theme of this dissertation is IpoNvlic policy affects housing demand
and housing wealth, both directly and indirecthha@ters 2 and 3 analyze how mortgage subsidy
programs promote household formation. Both chapterse use of the Veteran’s Administration
(VA) Loan Guaranty Program, which provided mortgagbsidies to returning veterans during
the post-war housing boom. Chapter 2 analyzeselatonship among veterans of World War
II, and Chapter 3 analyzes this relationship amaatgrans of the Korean War. Chapter 4
considers the implicit tax imposed by Medicaid nge#asting to test whether households likely
to require long-term care reduce housing equity.

Public policy related to homeownership has largelgused on expanding ownership
through government intervention in mortgage marketse the 1940s. The impact of mortgage
subsidies on household formation has been largeflerstudied in economics, even though
household formation is a key determinant of housleghand. Chapters 2 and 3 analyze the
relationship between mortgage subsidies and marrfag World War Il and Korean War
veterans, respectively. Access to the VA Loan CGugrdrogram among veterans provides
exogenous variation to identify this relationshi@iven that the probability of military service
fell dramatically at the termination of each wéwistpaper makes use of birth cohort variation to
identify the relationship between mortgage subsidied marriage rates.

Among World War 1l veterans in Chapter 2, cohdftedlences are associated with an
increase in marriage rates of 1.4 percentage pdmggumental variables analysis suggests that
veteran status is associated with an 11 percenaige increase in marriage rates. In addition,

cohort differences are associated with an increasemeownership of 7.7 percentage points.



Using instrumental variables, the transition fra@mter to owner is associated with an increase in
the probability of marriage of 18 percentage poihsstly, analysis of cohort differences at
different ages suggests that these effects atemsandividuals get older.

Qualitatively similar results are found for the iéan War cohorts in Chapter 3. Cohort
differences are associated with an increase iniaggrrates of 6 percentage points. Instrumental
variables analysis suggests that veteran sta@ssisciated with an 38 percentage point increase
in marriage rates. In addition, cohort differencase associated with an increase in
homeownership of 10 percentage points. Using ingnial variables, the transition from renter
to owner is associated with an increase in theaghiiby of marriage of 63 percentage points.

Chapter 4 analyzes the impact of the Deficit RédndAct of 2005’s change in the status
of housing equity as a protected asset in detengiliedicaid long-term care payment
eligibility. Prior to this change, individuals caulise the housing asset as a shelter in order to
gualify for Medicaid long-term care payments. | aseariety of self-reported health measures
and employ a differencing methodology to estimageiinpact of the policy on the housing
equity holdings of individuals likely to requirerig-term care. Using a panel of unmarried
homeowners from 2004 and 2006, | estimate thapdhiey induced individuals above the policy
cutoff who were likely to require long-term carehtold less housing equity by values of between
$82,000 and $220,000. This equates to reductio@8-&2% for this group relative to
comparable homeowners during this period. Thesmatsts are substantially larger than earlier
estimates of housing equity reductions in the cdrdéMedicaid policy and confirm the

importance of the housing asset as a shelter faliddgl eligibility.



Chapter 2
Do Mortgage Subsidies Promote Household FormationRvidence from World War Il
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2.1. Introduction

Federal housing policy in the United States hameaked for increases in home
ownership since the post-war housing boom in t/©&@&nd 1950s. Much of the focus of policy
has been on expanding ownership through governmiemyention in mortgage markets. A long
literature exists in urban and housing economiasths studied the role of mortgage subsidies
on home ownership (e.g., Dietz and Haurin, 2008eFe2013). One relationship, which has
been largely overlooked in the economics literatisg¢he impact of these policies on household
formation—a key determinant of housing demand (Heaind Rosenthal, 2007). This paper
makes use of veteran access to the Veteran’s Adtration (VA) Loan Guaranty Program
during the post-war housing boom to analyze theachpf mortgage subsidies on marriage
rates.

The loan program was initiated through the passégjee Serviceman’s Readjustment
Act (Gl Bill) on June 22, 1944—approximately onayerior to the end of war—and
represented a major government intervention imbggage market during the post-war period.
First, the VA loans transformed mortgage marketi®rRo the late 1940s, residential mortgages
were non-amortizing with short terms of 5-10 yeagsjable interest rates, and loan-to-value
ratios of 50% or less. Entering the 1940s and tdst-war period, mortgage product terms
changed significantly. Mortgages were fully amartizand featured longer terms of 30 years,
fixed interest rates over the life of the loan, évah-to-value ratios of up to 95% (Green and
Wachter, 2005). Second, VA loans were availablafoextended period, well into the late
1950s.! Veterans who may not have been able or willingriter into homeownership directly

following their return from service, particularlpynger cohorts of veterans, could make use of

! Initially, the VA loan program was designed toabshort-term readjustment benefit available for ywars after
the termination of war. In 1945, the program waangjed to a longer-term benefit, whereby eligibleesens were
given until 1955 (ten years after the terminatiémvar) to make use of the program.



the program at a later point in time. Third, thariggrogram was large in scope as it was
available to almost all of the 16 million World Wau(WWII) veterans. This was approximately
31 percent of the adult male population in 1950.

The purpose of program was to increase accessttigage credit among returning
servicemen. Veterans were offered relatively fablerédoan terms to promote home buying.
Meanwhile, mortgage lenders received a guarantgmdyment on at least a portion of the home
mortgage. In principle, loans were available fomegourchases, farm purchases, opening a
small business or other business investments. Henvevpractice, loans were taken out almost
exclusively for the purpose of non-farm home pusesa

Fetter (2013) used the VA loan program to explaianges in the age distribution of
homeownership between 1940 and 1960. Using a mggrediscontinuity approach based on
differences in the probability of veteran statusas birth cohorts, he estimated the probability
of homeownership among veterans coming of age éefod after the termination of war. He
found that Gl Bill benefits shifted the distributiof homeownership to younger ages between
1940 and 1960. Those coming of age prior to thaitetion of the war had a homeownership
rate that was 13 percentage points higher in 1880 otherwise similar men who came of age
after the war ended. What remains an open queistithe extent to which these mortgage
subsidies may have affected the rate of marriagkegendent of and in combination with
homeownership.

The current paper makes use of Census microdagy(es et al., 2015) to analyze the
relationship between mortgage subsidies, homeowiperand marriage. Time-series analysis of
the period 1900-1960 shows a strong, positive @iro& between mortgages, homeownership,

and marriage rates. Most of this growth occurredhfd 940 to 1960, at the same time the VA



loan program was expanding. Unfortunately, simiphetseries analysis is not sufficient to
establish a causal relationship: other confounthotprs may have driven the trends observed in
the data.

This paper attempts to identify the causal refetiop between mortgage subsidies and
marital status using plausibly exogenous variaitioaiccess to the VA loan program that varied
by an individual's year and quarter of birth. Inggaular, from March, 1942, through June, 1947,
military service in WWII was determined by an inidival’s date of birth (Angrist and Kruger,
1994), and the probability of military service demsed substantially at the termination of WWII.
In combination, cohorts who came of age after énenination of war were significantly less
likely to be eligible for the VA loan program. Mareer, among those coming of age prior to the
termination of WWII, individuals born earlier in yagalendar year were more likely to be drafted
than those born later in the same year. This alfowa between-cohort comparison of veterans
and non-veterans, as has been used in earlieesfudich as Bound and Turner (2002) and
Fetter (2013).

There are three primary findings. First, cohodsimg of age prior to the termination of
war experienced increases in marriage rates bydsgii-2 percentage points in 1960 for 30-35
year old men. For men of similar ages in the 194A840s, the mean marriage rate was
approximately 81%. By dividing the parameter esteniay the 1940 baseline mean (i.e.,
0.01/0.81), being in the pre-end-of-war cohortedimarriage rates by 1-2%. Instrumental
variables estimates show that eligibility for thA \ban program as proxied by veteran status
was associated with an 11 percentage point incieasarriage rates. By dividing the parameter
estimate by the mean marriage rate in 1940, beirejaaan increased the probability of marriage

by approximately 14 percentage points. Second, mgmi age prior to the termination of war



increased the probability of homeownership by &eetage points in 1960 for 30-35 year old
men. The mean marriage rate for men of similar agése 1940 Census was approximately
21%. By dividing the parameter estimate by the 1184€eline mean, this is an increase in
homeownership of approximately 33%. Instrumentailades analysis implies that the transition
from renter to owner is associated with an incréaslee probability of marriage of up to 18
percentage points. Finally, using multiple Censoesssections from 1950-1980, estimation of
the relationship between cohort differences andiage for the same group of individuals at
different ages implies that coming of age priothe termination of war had a larger impact on
marriage rates at earlier ages. Over calendar asithese individuals age, the effects attenuate.

An area of concern is whether there exists oteesice related factors that may have also
been correlated with marriage. If the exclusiorrietson holds, then the estimate captures the
true effect of the VA loan program on marriage. @nossibility is whether being a veteran, in
general, influences an individual’s probabilityl®fing married. In order to test this, the analysis
includes two robustness checks to pick up thisraeteffect. The first re-estimates the effect for
World War | cohorts. These men did not have actee€H Bill-equivalent benefits. The second
uses automobile ownership as a placebo test. Auitbenownership is tied to credit markets, but
not mortgage markets. Thus, if the VA loan progssrves as a mortgage market intervention,
then it should not affect credit markets more gaiherNeither of these tests shows evidence of a
veteran effect being associated with the probaholitmarriage.

The remainder of the paper is outlined as folloBection Il provides time series
evidence; Section Ill provides an overview of tieesand details of the VA home loan program;
Section IV reviews identification and the empiricathodology; Section V provides a

discussion of the results; Section VI performsmasirobustness checks; Section VII performs



analysis on effects over time; Section VIII prosdelditional evidence from the Survey of

Consumer Finance; and Section IX concludes.

2.2. Time Series Evidence
2.2.1. Marriage and Homeownership

Figures 2.1.a-c display aggregate rates of ownemmancy and marriage among the
adult male population in the United States takemfi.900-1960 decennial Censué&sgure
2.1.ais the sample of all adult males; figurel?i4 for adult males age 35 and under; and figure
2.1.c is for adult males over age 35. Among alltaghales, owner-occupancy rates remained
fairly steady in the period prior to the 1930s.®rb940 to 1960, there was a major movement
toward homeownership. Rates of owner-occupanceasad approximately 25 percentage
points among adult men. For males 35 and undeveldsas those over 35, there is a large
increase in homeownership between 1940-1960. hHisates that increases in ownership are
not being driven by a particular age gréup.

Figure 2.1.a shows that marriage and owner-occypaates track one another closely.
Among all males, marriage rates were trending 8iygipward prior to 1940, then experienced a
large increase from 1940-1960. In the latter penmodrriage rates increased approximately 10
percentage points. Among males 35 and under, myarretes display a similar pattern.
Importantly, the jump in marriage is much sharmertlis group over the period 1940-1960.
Among males over 35, rates of marriage show no pattern, and the trend is only slightly
upward-sloping. This suggests that the increaseariage rates is being driven by the younger

group of individuals over the period of analysis.

2 The 1950 Census does not include information ovaseupancy and living arrangements.
% The post-war growth in homeownership has beenlwatedied in urban and housing economics (Fe2@t3;
White, Snowden, and Fishback, 2014), as well dsetate economics (Klaman, 1961; Green and Wackies).



2.2.2. Household Formation

In order to better understand living arrangementsray individuals, it is useful to look at
household formation defined as being the head o$éloold, Figures 2.2.a and 2.2.b show the
rate of headship among married and non-marriedim&840 and 1960, respectively. For
unmarried men, at younger ages the rate of headgship. Unmarried men begin establishing
headship around age 20. By age 35, 15% of unmamerdare heads of household. By age 50,
40% of unmarried men are heads of household. £&rifit picture is seen for married men. At
age 20, 45% of married men are heads of houseBygldge 50, 95% of married men are heads
of household. This suggests a strong, positiveetation between marriage and headship in the
period prior to WWII. Unmarried individuals are sificantly more likely to be in shared living
arrangements. In 1960, headship becomes more c@at@arlier ages. This suggests the
relationship between marriage and headship strengthfor younger men between 1940 and
1960.

Figures 2.3.a and 2.3.b, decompose headship interoversus renter status for 1940 and
1960, respectively. In 1940, the figure shows #mbng married men, establishing a household
is largely associated with renting between the afjd8-44. After age 44, married households
are more likely to own homes. In 1960, the shdtirrenter to owner happens between the age
of 27 and 28. Furthermore, rates of ownership ammagied households are higher at all ages.
For unmarried men under age 50, the probabilityenfing is slightly larger than that of owning.
After age 50, unmarried men are more likely to olmril960, increases in rates of headship for
unmarried men under age 50 are driven by rentendle\whe gap between renting and owning

widens for this group, unmarried men remain sigatifitly less likely to establish a household



10

than married men at all ages. After age 50, owmgitséicomes more likely among unmarried
men.
2.2.3. Marriage Markets

Another consideration is potential changes inntlaeket for marriage between 1940 and
1960. Figure 2.4 shows the distribution of spoag@ differences among married households
where the husband is between 18-35 years old. 8pags difference is calculated by taking the
husband’s age in years minus the wife’s age insyédre left panel corresponds to 1940, and the
right panel corresponds to 1960. In 1940, the nspaisal age difference is approximately 3
years. This means that ,on average, the husbanthvessyears older than their wife. A large
portion of married men also married women who wkessame age (0), one year younger (1),
and two years younger (2). In 1960, the distributiospousal age differences becomes more
narrow. A larger proportion of men are marrying venof the same age or within three years
younger. The mean spousal age difference decreaspproximately 2.

Figures 2.5.a and 2.5.b decompose the wife's aci@dechievement by husband’s
academic achievement for married couples wheréubkband is between ages 18-35 in 1940 and
1960, respectively. The x-axis corresponds to tieband’s education level and the y-axis
corresponds to the wife’s education level. In 1928%6 of men with less than a high school
diploma were married to women with less than a Bigiool diploma, 16% were married to
women with a high school diploma, 2% were marreedzbmen with some college, and less than
1% were married to women with a college degree.nf@m who completed high school, 36%
were married to women with less than a high scdggbma, 50% were married to women who
completed high school, 10% were married to womeh some college, and 2% were married to

women who completed college. Among men with sontiege, 21% were married to women
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with less than a high school diploma, 40% were iedo women who completed high school,
28% were married to women with some college, artd &@re married to women who
completed college. For men who completed colled@y tvere married to women with less than
a high school diploma, 30% were married to women admpleted high school, 24% were
married to women with some college, and 14% wergiathto women who completed college.

In 1960, more than 62% of men who earn less thagtaschool diploma are married to
women with less than a high school diploma. Appreately 30% are married to women who
completed high school, and few of these men arei@dato women with any college schooling.
For men who complete high school, 29% are maroagldmen who have less than a high school
diploma, 60% are married to women who completedi Bithool, 8% are married to women with
some college, and few are married to women who &etexh college. Among men with some
college, 18% are married to women with less thaigh school diploma, 50% are married to
women who completed high school, 23% are marriegidimen with some college, and about
7% are married to women who completed college. Agmoen who completed college, 5% are
married to women with less than a high school difg@p30% are married to women who
completed high school, 25% are married to womeh saime college, and close to 30% are
married to women who completed college. This islence of a strong, positive correlation
between the husband’s educational attainment andifie’'s educational attainment.

Furthermore, this relationship appears strongd®s0 than in 1940.

2.3. The VA Loan Guaranty Program
Eligibility for GI Bill benefits was widespread iorder to ease the transition of military

personnel back into civilian life. The initial lef@tion deemed individuals eligible if they served
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in the armed forces of the United States at angtgmtween September 16, 1940, and July 25,
1947. Eligibility further required that individuatsaintained active service for at least ninety
days and were not dishonorably discharged, or disaharged due to an injury or disability
incurred during military service. The VA estimatbére were close to 16 million WWII
veterans in 1947 who were eligible for the VA Igangram (Department of Veteran’s Affairs,
1947).

Within the Gl Bill, two popular programs among y@ger veterans were educational
subsidies and loan guaranties. The former provéshednnual allowance for education and job
training for up to four years, along with a smatmthly stipend that varied based on whether an
individual had dependents. The latter was knowtmn@d/A Loan Guaranty Program. For
borrowers, the program offered access to favoredgéit, enabling veterans to purchase a home,
perform home improvement, or invest in businesstalf-or lenders, any loans taken out were
guaranteed or insured by the VA up to a pre-appmt@mount.

2.3.1. Loan Terms and Trends

There were three primary phases of legislatioatirgy to VA loan terms. In the initial
legislation, terms included a maximum interest oité% and maximum loan maturity of 20
years. The guaranty was set at the lesser of 5a#eafost or $2000 for home loahs.
Furthermore, all eligible veterans were able toafgr a loan within two years from separation
of service or two years after the war ended, whiehevas later. Next, the Gl Bill was amended

in 1945 Maximum interest rates remained unchanged, butrmanr loan maturities were

* Using the 1940 Census microdata and the Shilleiseldtrice Index, the median home value in 1945 was
approximately $3,231.

> According to the VA, the primary reason for ameyihe initial legislation was that the $2000 guéea limit
was not large enough to support homeownership amemently discharged veterans. Another issue watsafithe
20-year maturity period. Given that the averagenat income was small, this duration left monttdyments high
relative to the income earned by veterans. Thudethe initial program, the average veteran washle to make
use of the progranDgpartment of Veteran’s Affair2006).
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increased to 25 years. The guaranty amount wasased to the lesser of 50% of the cost or
$4000. More importantly, veterans were given tesryafter the termination of war to apply for
the program—pushing the eligibility window back1®55° Finally, the VA Loan Guaranty
Program was amended in 1950, whereby loan maturitéze increased to 30 years and the
maximum loan guaranty limit was increased to tissée of 60% of the cost or $7500.

As a whole, for borrowers, the consumption-saviageoff encountered by first-time
home buyers for a down payment was largely elinsithddr eligible veterans. The Gl Bill
relaxed the down payment constraint making entiy mmeownership easier for these
households. This is particularly important for yganhouseholds who were less likely to have
accrued sufficient savings for a down payment detsif the VA loan program. For lenders, the
guaranty provided protection against potential adiéfavhich incentivized the offering of
mortgage loans to these veterans.

Figure 2.6 shows total VA loan applications anasthfor home purchases from 1946-
1957. There are three spikes in loan applicati®hs.first occurs in 1946, shortly after the
termination of war. The second occurs in the middithe Korean War in 1951. The last is in
1955, approaching the expected termination of #reefit progranf. Additionally, the majority
of loan applications were for the purchase of a neexisting home. The length of the program
was such that takeup occurred well into the 1950s.

Figure 2.7 shows a time series of the dollar valueutstanding mortgage debt from

1936-1952 using data from Grebler, Blank, and Wiki{L956). The solid line represents all

® Maximum interest rates on VA home loans remainechanged over this period and until 1953 when thene
increased to 4.5%.

"In 1957, the GI Bill would once again be amendedltow WWII veterans until July of 1958 to appbrfa VA
loan. And, again, in 1958, extending eligibilitytaly of 1960.

8 The program benefit was expected to end in 19%ibadgh in that same year the benefit would be ekén
indefinitely.
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mortgage debt, and the long-dashed line represéinien-VA mortgage debt. The blue vertical
line at 1945 indicates the start of the VA Loan fanéy program. The dotted line represents
outstanding debt held through VA mortgages. Thaealf VA mortgage debt grew from the
start of the program through 1952. At the same tmo@-VA mortgage lending was increasing.
2.3.2. Program Take-up

Table 2.1 shows estimates of VA home loan takeyupalendar year from 1945-1987.
These estimates align well with the temporal vatain homeownership and marriage rates
observed in Figure 2.1. Approximately 12% of WWiterans had made use of the VA loan
program for the purchase of housing by 1950; byetiek of 1957, one-quarter of living WWII
veterans had made use of the progtam.

Tables 2.2.a and 2.2.b show tabulations of VA htoaa take-up among veterans by age
group for 1950 and 1960, respectively. Among youmrgéorts, the loan program experienced
substantial growth between 1950 and 1960. Takes-vglatively low, at approximately 5.5%, for
individuals under age 35 in 1950. Between 19501860, this group experienced substantial
gains of over 15 percentage points. Individualsveeh the ages of 35-44 experienced similar
gains, with approximately 7 percent takeup in 1860 18 percent takeup in 1960. In
comparison, for individuals between the ages 0645eombined takeup was approximately
16% in 1950, and this proportion decreased 2 p&gerpoints in 1960. Table 2.3 shows similar

tabulations over the population of all men.

° These estimates likely underestimate actual progeke-up as they do not account for veterans wéyp mave
been ineligible for the program for various reasons

10 After 1957, the Department of Veteran’s Affairsinager provided a breakdown of the annual loariegifons.
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2.4. ldentification

While time-series analysis shows a strong, positoreelation between mortgages,
homeownership, and marriage rates, the potentiarfotted factors makes establishing a causal
relationship difficult based on this evidence aldRer example, growth in earnings,
productivity, and non-VA mortgages may have gemetaicreases in homeownership and
marriage. Fetter (2013, 2014) also shows that atanbal amount of growth in owner-
occupancy occurred from 1940-1945. This may sughasthomeownership was trending
upward prior to the VA loan programs existence.

In an attempt to circumvent these potential conétaus, this paper uses a comparison of
marriage and homeownership among veterans rel@tiren-veterans, with identification
relying on variation in veteran status by year quadrter of birth. A large proportion of men
coming of age between 1941 and 1945 were veterahkad access to the VA home loan
program. Men coming of age after the war ende®#blexperienced a much lower probability
of having access to these benefits because theyless likely to have served in the armed
forces.

In Figure 2.8, the solid line shows the proporidiveterans in WWII by year and
quarter of birth in the 1960 Census. The dasheditioludes veterans who served in the Korean
War.

Starting with the cohort of men born in the firstagter of 1913 (1913Q1), the probability of
military service in WWII was approximately 40%. Amgpmen born in 1913Q1-1919Q4, the
probability of military service increases signifintly and almost doubles to 80%. For cohorts
born in 1920Q1-1926Q4, the probability of militaagrvice is relatively flat near 80%. For

individuals serving in WWII only and born in 1928@Ad later, the probability of military service
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in WWII falls to zero. Including service in the Kean War follows a similar pattern, although,
for those born in 1928Q1 or later, the probabiitynilitary service falls to roughly 60%. The
sharp decrease in military service occurs withen1B27 birth cohort. These individuals came of
age near the end of WWII in 1945, with some turriiBgoefore the end of war and some after
the end of war. The termination of war in Figur® @. marked by the solid vertical line. This
paper follows Fetter (2013) in designating the ehwar as falling between 1927Q4-192881.

Figure 2.9.a shows the proportion of veterans anatinmen, along with aggregate
homeownership and marriage rates for veteransvelit non-veterans in 1960 by year and
quarter of birth, starting in 1913Q1 and endind#32Q4. The solid vertical line drawn between
1927Q4 and 1928Q1 indicates the approximate tetramaf World War Il. For the earliest
cohorts, the ratio of homeownership and marriagedterans relative to non-veterans lies at one
(parity). In other words, for birth cohorts unatied by the run-up in military service, the rate of
homeownership and marriage for veterans and naeraset was the same. As the demand for
military service increased by year of birth, a &argn-up occurred for all three measures in the
figure. That is, veterans were more likely to owimoane and be married compared to non-
veterans born in the same year. After the end of thea graph shows sharp decreases in all three
measures, whereby marriage returns to parity. Térener in which marriage rates track
homeownership and veteran status is striking.

The sharp decrease in veteran status at the tationrof war (approximately 1945Q4)

exemplifies the between-cohort variation used is $tudy. Individuals born prior to the

1 Fetter (2013) determines these cutoffs using strakbreak estimation techniques based on thegpitity of
veteran status (see Chay, McEwan, and Urquioleh;208rd, Mas, and Rothstein, 2008).

2 Another consideration is the quality of marriagemag veterans compared to non-veterans. Figurek-1.A3 in
the appendix show aggregate rates of veteran statlidivorce by quarter-and-year of birth for 19880,
respectively. No evidence is seen of a relationbeiveen veteran status and the probability of divoelative to
nonveterans in any year.
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termination of war had a substantially larger piolig of military service than those born after
the war ended. There are two subsamples of intasest in this paper, which include men born
between 1925Q1-1930Q4 and 1923Q1-193%hese subsamples are chosen following earlier
studies in the literature on GI Bill benefits, sifieally Bound and Turner (2003) and Fetter
(2013). The second sample is restricted to indadislborn before 1932Q4 in order to avoid
potential confounding effects from changes in temdnd for military manpower observed
during the Korean War. These cohorts are denotabtédyellow and green pairs of lines,
respectively. Cohorts of men born prior to 1923@ reot included in the analysis because,
among this group, a large proportion selected rimtiary service™* Figure 2.9.b is similar to
Figure 2.9.a, but restricts the variables to thesamples of interest.

The reduced-form estimating equation, indexednolyiduali, is the following:

Marriage; = o + B1Pre_EOW; + X'8 + ¢; (D

whereMarriage is an indicator equal to 1 if individuals married Pre_EOW is an indicator
equal to 1 if individual came of age prior to the WWII break,is a matrix of controls,
including a state of birth fixed effect, ands an error term. The coefficient of interesgis
which represents the impact of military servicetloa probability of marriage.

Time-series evidence from Figure 2.6 shows thagqam takeup occurred well into the
1950s and points to using the 1960 Census micrddathe primary analysis in this paper. The
1960 data is a 1% representative sample of thepd@ilation. The sample is restricted to white
men born in the United States who are non-instihatiized. The primary analysis makes use of

the subsample of men born (coming of age) ovepén®d 1925-1930 (1943-1948). For

 The analysis has also been performed for the sanfijhelividuals born between 1919Q1-1932Q4, follogyi
Almond (2006). In general, the results are quaintidy similar for subsamples falling between 19191932Q4.
14 Angrist and Krueger (1994) show that positive st into military service resulted in improvedtcomes for
these veterans relative to nonveterans.
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robustness, the subsample is extended to men tamir(g of age) between 1923-1932 (1941-
1950). Summary statistics are reported in Tabldd&.#he primary sample group (born 1925-

1930). .

2.5. Results
2.5.1. Reduced-Form Estimates for Marriage

Table 2.5 reports reduced-form estimates of equdfi) for the primary sample in the
1960 Censu$’ Reported standard errors are heteroscedastidiyst@nd clustered at the year-
by-quarter of birth levet® Column (1) reports unconditional estimates of iage on the pre-
end-of-war indicator. Birth cohorts coming of agepto the end of war experienced an increase
in marriage rates of approximately 3 percentagatpoil he inclusion of state-of-birth fixed
effects in column (2) and quarter-of-birth fixedeets in column (3) has almost no effect on
these estimates. These are modest increasespnotbability of marriage, given an average of
over 80% for men of similar ages in the 1940 Cemsigsodata.

The Gl Bill also included education and trainirenbfits available to eligible veterans.
These were largely taken up for postsecondary éiucdigure 2.10 displays aggregate rates of
veteran status and educational attainment by yidairth in 1960 for birth years 1923-1932.
Educational attainment of less than high schogh lsichool completion, or some college does
not seem to be correlated with the demand for anyliservice. The relative rates of attainment
for these groups are flat. Among individuals whenpteted college, there is evidence of a

relationship with the demand for service. For tirisup, a large drop in the relative rate of

> Probit estimates for marriage and homeownershijgjaaéitatively the same. Marginal effects from fhebit
model are reported in appendix Table 1.A1.

16 Earlier studies rely on traditional heteroskeditstirobust standard errors. These standard earersypically
larger, but do not affect the level of statistisiginificance for estimates in the primary analggisquation (1).
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attainment is seen at the termination of WWII, &amio the sharp decrease observed for
homeownership.

Although the GI Bill affected the educational attaent of male veterans of WWII,
education and income are highly correlated withdbesion to marry. Thus, including income
and education controls reduces the potential fattedivariable bias, independent of any
relationship with the GI Bill. The inclusion of méar income control in column (3) reduces the
estimated effect on marriage substantially. Colufdi£8) report conditional estimates of
equation (1) using an extensive combination of ime@nd education controls, including up to a
guartic in income, and education interacted wittome. Overall, the estimates are robust to the
various sets of income and education controls.éffext of coming of age prior to the
termination of WWII on marriage rates is betweed fiercentage points. In the preferred
specification, reported in column (8), the estirdagéfect is 1.4 percentage points. Given a mean
rate of marriage of 80.1% for men of comparablesagd 940, this estimate represents a modest
increase in the rate of marriage of approximateld
2.5.2. Veteran Status and Instrumental Variablenkzstes

To estimate the impact of eligibility for the VAdn program on marriage rates, the
following estimating equation, indexed by individliiacan be used:

Marriage; = 1y + 11 Veteran; + X'w + ¢; (2)
where the coefficient of interest#s. This parameter describes the effect of beingi@rae on
the probability of marriage. A long literature asigsn labor economics that addresses the
potential for positive selection into military ser® (e.g., Angrist, 1989; Angrist, 1990; Angrist

and Krueger, 1994), making OLS estimatiorrpfn equation (2) biased. The pre-end-of-war
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indicator can be used as an instrument for vetst@ns as has been done in prior studies (Bound
and Turner, 2002; Fetter, 2013).

Using the preferred specification, reduced-forrd srstrumental variable estimates are
reported in Table 2.6. Column (1) reports the fatsige estimate of veteran status on the pre-end
of war indicator. Coming of age prior to the teration of WWII increases an individual's
probability of being a veteran by approximatelypE3centage points compared to individuals
who came of age after the end of war. Column (B¢aés reduced-form estimates of marriage on
the pre-end-of-war indicator, similar to those néed in column (8) of Table 2.5. Column (3)
reports the instrumental variables estimate, oEligibility for the VA loan program as proxied
by being a veteran increases the probability ofriage by approximately 11 percentage points.
Furthermore, from Table 2.2, the takeup rate ammag 30-35 years old is 17%. This gives an
approximate treatment-on-the-treated of 65%.

2.5.3. Homeownership and Instrumental Variabler&ates

Given that the VA loan program was expected toease the rate of homeownership, the
relationship between year of birth and the proligtoff homeownership can also be estimated,
similar to Fetter (2013). This relationship is désed by the following equation, indexed by
individuali,

Oown; = py + p1Pre_ EOW; + X'u+ ¢; 3)
where the coefficient of interestpsg. Estimates op; are reported in column (1) of Table 2.7.
Individuals coming of age prior to the end of waperienced an increase in homeownership of

approximately 7.7 percentage points. This estirisaséightly smaller than in Fetter (2013).

" The difference is small in economic terms, but mayattributed, to the inclusion of income and adion
controls.
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Given a mean homeownership rate of 24% for memwoifparable ages in 1940, this is
equivalent to an increase in homeownership of aBO%.

The VA loan program also can be used to estinegeffect of mortgage subsidies on
marriage rates through the homeownership chanhed.ré€lationship is described by the
following estimating equation, indexed by individliia

Marriage; = ay + a;0wn; + X'0 + ¢; 4)
where the parameter of interestris which describes the effect of transitioning froenter to
owner on the probability of marriage. This assuthes the expectation of homeownership is
followed by the joint decision to marry and ownante, regardless of which event occurred
first. Given that mortgage subsidies improved lbthexpectation and realization of
homeownership, instrumental variables can be usedtimate the relationship between
marriage and homeownership. Column (3) of Tabla@orts instrumental variables estimates
of a; in equation (4). Homeownership increases the nidbaof marriage by 18 percentage
points*®
2.6. Robustness Checks
2.6.1. Sample Selection

Column (1) of Table 2.8 reports estimates of equatl) using the sample of men born
(coming of age) between 1923-1932 (1941-1950). ifuieases the window of analysis to five
years before and after the termination of WWIIpexgively. The lower bound of 1923 follows
Bound and Turner (2003); the upper bound of 1938aant to reduce the potential for

confounding effects due to service in the Koream.\War this sample of individuals, coming of

'® Eriksen (2010) estimates a similar relationshimgsi randomized control trial of Individual Devetoent
Accounts. He estimates that homeownership is astsativith an increase in the probability of mareiag between
37-47 percentage pointSWhile these estimates are in a slightly differemmtext, they provide at least some
comparison of the relationship between homeowngrshd marriage.
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age prior to the termination of WWII increases naaye rates by approximately 2.4 percentage
points. This is an increase of approximately 3% eHam men of comparable age ranges in 1940.
The difference between the larger and smaller samspmgconomically small in magnitude.

Another potential concern is that some men max len married prior to or during the
war. For these men, it is difficult to establisbausal relationship between the VA mortgage
subsidy and marriage. This is important becauieeiexpectation of homeownership promotes
marriage, then the effect should be observed,quéatily, for men not married prior to or during
service. Figure 2.11.a shows the relationship betweteran status, homeownership, and
marriage for the subsample of men married afteptssage of the Gl Bill. The cohort effects
seen in Figure 2.9 also exist among this subsaofpteen. The estimate of equation (1)
restricted to the subsample of men married afeeGhBill’'s passage is reported in column (2)
of Table 2.8. The estimated effect on marriageoofiag of age prior to the termination of war is
1 percentage poinEigure 2.11b performs a similar exercise for the subsamplmef married
after the end of war (VJ Day). The estimate of éigna(1) restricted to this subsample of men is
reported in columi§3) of Table 2.8. The estimated effect on marriaigeoming of age prior to
the termination of war is approximately 0.7 peregetpoint.
2.6.2. Automobile Usage

Between 1940 and 1960, automobile ownership wasasmg substantially. According
to the U.S. Census bureau, in 1940, real consurpameliture on automobiles was
approximately $4.7 million; in 1950, expendituraesreased to $14.1 million; and, in 1960,
expenditures increased to 17.7 millitrThe GI Bill did not provide direct subsidies to
automobile markets. Thus, the observed time-ser@esases should not be directly related to Gl

Bill benefits. Automobile ownership can be usedketst whether the VA home loan program is

19 Reported dollar values are in 1960 real dollars.
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truly a mortgage market intervention, rather thaa éffect being generated through credit
markets as a whole. In addition, automobile ownprsan be used to test for effects from
service. If veterans are different than nonveterdren cohort differences in automobile
ownership might be observed.

It is possible that automobile ownership was iediy affected by the Gl Bill mortgage
subsidies. First, if individuals are moving to aréarther from the central city, then automobile
ownership may complement homeownership. SeconauisecVA mortgage subsidies
functioned through a relaxation of the budget c@mst for eligible individuals, this may have
made more money available for the purchase of anbdes. Therefore, if cohort differences are
not found for automobile ownership, then it proddestrong test of the hypothesis that the Gl
Bill affected credit markets more generally.

Figure 2.12 shows the rate of ownership of angraobile for veterans relative to non-
veterans. The graph also includes the relativeatatearriage and overall proportion of veterans.
For automobile ownership, there appears to be # detaease at the war break. However, this
decrease is substantially smaller than the draopdrriage rates. There is similar evidence of a
downward trend beginning in 1925, so this decreasg be reflecting the observed downward
trend.

According to the 1949 Survey of Consumer Finanaely;, 3% of households owned
more than one automobile. Thus, it is appropriatestimate potential cohort differences along
the margin of whether a household owns any autoendii order to estimate this relationship,
the marriage indicator is substituted with an iatte for whether the individual owns an
automobile on the left-hand side of equation (he &utomobile indicator is equal to 1 if the

household owns at least one automobile and equartoif they do not own an automobile. The
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reduced-form estimate of any automobile ownershighe pre-end-of-war indicator for the
primary sample is reported in column (3) of Tahk Zhe estimate is close to zero and
statistically insignificant. This suggests thatrthis no difference in automobile ownership
among individuals coming of age prior to the teration of war versus those who came of age
after the war. Thus, eligibility for the VA homedlio program is likely responsible for the
observed increases in homeownership and marriage.
2.6.3. Cohort Effects in World War |

Estimation of cohort effects for men serving in NedVar | (WWI) can be used to test
whether cohort differences in marriage rates atisetly due to military service. A Gl Bill
equivalent did not exist for veterans of WWI. THere, cohort differences are unlikely to be
attributed to veterans’ benefits. Given that WWiledhin November of 1918, cohort differences
can be observed for individuals turning 21 yeadstbiee years before and after the end of
wwil.?°

Using the 1930 Census data, the sample of anasyie 1894-1899 birth cohorts. This
makes individuals comparable in age to the WWiihb@ohorts observed in 1960. Due to data
limitations, equation (1) is estimated controllimgly for state-of-birth fixed effects. Column (3)
of table 2.9 reports a cohort difference of 3.Icpatage points for men coming of age prior to
the end of WWI compared to men coming of age dffterwar. Column (1) reports the
comparable estimate for WWII in 1960, which is geBcentage points. Thus, service in WWI
has a larger impact on marriage rates across chdpbn closer examination, the cohort
difference from service in WWI seems to be drivgmien who were married prior to the
termination of war. Column (4) shows that the coldifference is -1.9 percentage points when

the sample is restricted to men who were marriest #ie end of war. In contrast, for individuals

20 For almost all of WWI conscription, individualsdho be at least 21 years old to serve.
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who were married after the end of WWII, the coltbifierence falls to 1.8 percentage points
(column (2)). This makes it difficult to attributiee cohort difference observed in the WWI
sample to service effects. A more likely explamai®selection into military service.
2.6.4. Estimation using Quarterly Variation in tBemand for Military Service

After March of 1942, service in the armed forceswletermined based on an
individual’s date of birth, where individuals boearlier in the year had a higher probability of
being drafted. Therefore, access to Gl Bill besefias also a function of an individual's month
of birth for cohorts born (coming of age) in 192842) or later. While the primary estimates
rely on between-cohort variation, it is importam&iccount for potential variation by quarter-of-
birth.

An alternative to estimating equation (1), indekgdndividuali, is

Marriage; = yo + y1Pre_EOW; + y,PreEOW * QOB1; + X' + ¢; (5)

wherey;respresents the marginal effect for individuals ic@nof age prior to the end of WWII
who were not born in the first quarter of a calengsar; and the coefficient of interegi, is the
additional marginal response for similar individualho were born in the first quarter of the
calendar year. In order to identify off of quartémirth, year-of-birth fixed effects are included
in equation (5) and quarter-of-birth fixed effeate not included:

Table 2.10 reports the reduced-form estimatesjoheon (5) for the primary sample.
The estimate of,is approximately 1 percentage point. Individualmot of age prior to the
end of WWII who were not born in the first quartéra calendar year were 1 percentage point

more likely to be married than individuals not bpmor to the termination of war. The estimate

2L More specifically, this allows for quarterly vation in the demand for military service among aa serving in
WWII, but restricts this variation in the post-pmti The first quarter within the calendar yearsedidue to the fact
that individuals born in the first quarter have ttighest probability of being drafted into servihan all other
quarters.
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of y, is 0.5 percentage point. Individuals who were borthe first quarter of the calendar year
and prior to the termination had an additional @se in the probability of marriage of 0.5
percentage points. Therefore, a higher probalhityilitary service, as proxied by being born in
the first quarter of the calendar year, generatesahincrease in marriage rates of approximately
1.5 percentage points. Column (2) re-estimatesteugb) with an independent effect from

being born in the first quarter of the calendarryg@ae estimates show that inclusion of this

control reduces the estimatej)gfrom equation (5) to zero.

2.7. Extensions

The final portion of this study analyzes the fielaship between mortgage subsidies and
marriage at different points in the lifecycle. Thisalysis follows from the tenure transition
literature (Artle and Varaiya, 1978), which investies the household decision to enter into
homeownership using a lifecycle model. For hous#hehtering into homeownership, the
timing of entry is determined by the household'seasccumulation relative to the down
payment constraint. One prediction of this mod¢héat, all else equal, a smaller down payment
should reduce the time to initial home purchasehéncontext of this paper, mortgage subsidy
programs, such as the VA home loan program, fundéiogely through reductions in the down
payment constraint. Consequently, the VA loan pogis expected to promote larger increases
in homeownership at younger ages. Fetter (201®8)re#ds a variant of the tenure choice model
based on housing market characteristics in 196GHde/s that the age profile of
homeownership becomes more concave at youngeilaaghe down payment constraint is

reduced. This affirms that a reduction in the dgpagment constraint will be greater at earlier
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points in the lifecycle than at later points. A Baneffect should be anticipated for the marriage
decision.

Equation (1) is re-estimated for the primary saanysding decennial Census data for
1960-1980 in order to analyze the impact of coddférences on household formation at
different ages for the same birth years. Thesenastis are reported in Table 2.11. In 1970, the
sample is between the ages of 40-45, and the dstineffect decreases to almost zero. In 1980,
individuals are between the ages of 50-55. For@eissus year, the estimate becomes negative
and, again, is very close to zero. The attenudtedteof mortgage subsidies on marriage rates
provides suggestive evidence that mortgage sulpsmyrams have larger impacts on household

formation at earlier points in the lifecycle.

2.8. Evidence from the Survey of Consumer Finances

Data from the Survey of Consumer Finances (SCGHip ft950-58 provides information
on marriage, homeownership, and VA loan takeup.J®@E is a nationally representative
sample of dwelling units, reported annu&fyBample units are reported using information for
the head of househofd The sample includes demographic information angsimy information,
such as previous and present homeownership, mertdegacteristics, and duration of tenure.
This section makes use of the SCF data to anahgzeetationship between VA loan takeup,
veteran status, and marriage and homeownershipalNedriables are available in each year,
limiting the number of years for some portionsteg ainalysis. Summary statistics for SCF

homeowners in 1955 and 1956 are reported in TaBl2 ib the appendix.

%2 The SCF was reported annually from 1948-1983.
% The head of household is most likely to be thebhng, main earner, or owner of the home.
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2.8.1. VA Loan Takeup and Veteran Status

In order to assess the differential probability@f loan takeup among veterans, the

following estimating equation is considered, indiekg individualj, and timet:

VA Loan; = By + f1Veteran; + X'6 + &;; (6)
where VA Loan is an indicator equal to 1 if theiindual reported using a VA loan and zero
otherwise; veteran is an indicator equal to 1éfitidividual is a veteran and zero otherwises
a vector of controls, including education groupd aryear fixed effect; andis a random error
term.

Due to the potential for selection into militagrgice, equation (1) is estimated by
instrumenting for veteran status based on an iddalis age. The SCF provides age information
in five year groups for 1955-58. The data are ietst to the 25-29 and 30-34 age grotfbEhe
latter is defined as the pre-WWII cohort and coesed more likely to have served in the war.
The former is defined as the post-WWII cohort aodsidered less likely to have served in the
war. Thus, the instrument is defined by an indicatpual to 1 if the individual is in the 30-34
age group and equal to zero if the individual ith@ 25-29 age group.

Instrumental variables estimates for equatiora(&)reported in Table 2.12. Column (1)
reports the first-stage regression of veteran statuthe pre-war indicator. Individuals in the
high probability of service cohort were 10 percgstpoints more likely to be veterans than
individuals in the low probability of service colho€olumn (2) reports the reduced form
regression of VA loan takeup on the pre-WWII ingiicalndividuals with a high probability of
military service were 4 percentage points mordyike use a VA loan than individuals in the

low probability of service cohort. Column (3) refmthe instrumental variables estimate, which

% These age groups are consistent across the fats.yghe SCF does not provide individual level infation on
year of birth.
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is equivalent to dividing the estimate in columhf the estimate in column (1). As proxied by
the pre-WWII indicator, veterans were 46 percentagats more likely to take up a VA loan
than non-veteran§’
2.8.2. VA Loan Takeup and Marriage

In order to assess the differential probabilityrarriage based on VA loan takeup, the
following estimating equation is considered, indkg individualj, and timet:

Marriage; = ag + a;VA Loan; + X'm + 9;; (7)

where Marriage is an indicator equal to 1 if theiwidual is married and equal to zero otherwise;
VA Loan is an indicator equal to 1 if the individuaported using a VA loan and zero otherwise;
X is a vector of controls, including education greapd a year fixed effect; afids a random
error term. Equation (2) is estimated by instrunmentor VA Loan takeup based on the pre-
WWII indicator as described in the prior subsection

Instrumental variables estimates for equatiora(2)reported in Table 2.13. Column (1)
reports the first-stage regression of VA loan tgken the pre-war indicator. Individuals in the
high probability of service cohort were 5 perceptagints more likely to use a VA loan than
individuals in the low probability of service colho€olumn (2) reports the reduced form
estimates of marriage on the pre-WWII indicatodivwduals in the high probability of service
cohort were 1 percentage point more likely to beri@d than individuals in the low probability
of service cohort. Column (3) reports the instrutakwariables estimate, which is equivalent to
dividing the estimate in column (2) by the estimateolumn (1). As proxied by the pre-WWII

indicator, individuals who reported using a VA loaare 16 percentage points more likely to be

% Given a first-stage F-statistic of 6.92, the préWVindicator appears to be a weak instrument. Thlgely due
to the age groups not aligning exactly with the WWrkak based on year of birth, which occurs betwke27Q4
and 1928Q1. For example, in 1955, individuals & ftigh probability group were born in 1921-1925 anthe low
probability group were born in 1926-1930.
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married than those who did not use a VA loan. Havgethe first-stage F-statistic of 0.89
indicates that the pre-WWII indicator is a weakiament for VA loan takeup.
2.8.3. Homeownership and Marriage

Using the SCF data, the relationship between hemership and marriage is re-
estimated to confirm earlier findings in the dedah@ensus data. Instrumental variables
estimates for the relationship between marriageh@mmadeownership, as proxied by the pre-
WWII indicator are reported in Table 2.14. Coluni) eports the first-stage regression of
homeownership on the pre-WWiII indicator. Individual the high probability of service cohort
were 18 percentage points more likely to be homeosvthan individuals in the low probability
of service cohort. Column (2) reports the reduaethfestimates of marriage on the pre-WWiI|I
indicator. Individuals in the high probability aéizvice cohort were 6 percentage points more
likely to be married than individuals in the lowopability of service cohort. Column (3) reports
the instrumental variables estimate, which is egjeit to dividing the estimate in column (2) by
the estimate in column (1). The transition fromteeto homeowner is associated with a 34
percentage point increase in the probability ofrrage. This estimate is larger than that found in
the decennial Census data and may be due to diffesan how the pre-WWiII indicator is
defined?®
2.8.4. Timing of Homeownership and Marriage

Using information on the timing of marriage andrtemwnership, SCF data can also be
used to better understand the mechanism by whictho®As promoted marriage. If access to the
VA program affected the expectation of homeowngrsthien the program may have promoted

marriage directly. This is true if veterans marri@ewing they could enter into homeownership

% year of birth and single-year age are not avadlaithe SCF. High probability versus low probapitire based
on the assigned SCF age groups. The proportiomdofiduals born before and after the 1927Q4 brealeg by
data year.
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shortly after. On the other hand, the VA progranymave indirectly promoted marriage
through the homeownership channel. This is trvetérans used the program to enter into
homeownership then decided to marry.

The SCF provides information on the number of gyelae individual has been married
and the approximate year of home purchase. Thegbles are used to determine whether
individuals entered into marriage or homeownersinip.?” The following estimating equations,
indexed by individuali, and timet, are used to analyze these relationships:

Marry Before Own;; = a, + a,High Probability;, + X'6 + U;; 8)

Marry After Own;, = [, + B High Probability;, + X'6 + €;; 9
whereMarry Before Own in (3) is a dummy variable equal to 1 if the indival was
determined to have entered married before ent@rtoghomeownership and zero otherwise;
Marry After Own in (4) is a dummy variable equal to 1 if the irdival was determined to
have entered into marriage after homeownershizammotherwisé® High Probability is a
dummy variable equal to 1 if the individual hasighhprobability of military service and zero
otherwise;X is a matrix of controls, including education angear fixed effect{y ande are
random error components. The probability of militaervice is determined for each year-by-
age-group cell using data from the 1950 decenreaisGs. High probability is defined as being
above the median service probability. Data from1®80-1958 SCF cross-sections are used to

analyze these relationships.

% For marriage timing, year ranges are consistemtsaaiata years. For homeownership timing, yearesaage not
consistent across data years. This inconsistemates a number of indeterminate cases, which céenesed in
the empirical analysis.

2 A third case is where individuals married in taene year they entered into homeownership. The nuoflzases
in which this occurs is small.
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Estimates of equations (3) and (4) are reporteainmns (1) and (2) of Table 2.15,
respectively. The estimate @f in equation (3) is 0.038. Individuals in the higiobability
group were 4 percentage points more likely thanposbability individuals to marry before
owning. The estimate ¢, in equation (4) is 0.003. There is no statisteifierence between
individuals in the high probability and low probktyi group in terms of marrying after owning.
Column (3) in Table 2.15 includes a third group vehie@dividuals marry and own in the same
year. For this group, the estimated effect is -D,@deaning that high probability individuals
were less likely than low probability individuals tinarry and own in the same year. Overall,
these results point to the mechanism being a daféett of VA loans on marriage rates.

Next, equations (3) and (4) are re-estimated doheof 1952 and 1957. For both of these
years the SCF age groups align with the sharp deerni@ the demand for service that occurs
between 1927Q4 and 1928Q1. In 1952, individualgevaped into 10 year age groups so the
analysis makes use of the 18-24 and 25-34 age grdtygse groups correspond to birth years
1928-1934 and 1918-1927, respectively. In 1957yiddals are grouped into 5-year age groups
so the analysis makes use of the 25-29 and 30-84gragips. These groups correspond to birth
years 1928-1932 and 1923-1927, respectively. Highability is equal to 1 if the individual was
born in 1927 or earlier and zero if they were bafter 1927.

Results for 1952 are reported in panel a of Taé. The estimate of; is 0.053,
indicating that the high probability group was $gqamtage points more likely to marry before
owning than the low probability group. The estimattg, is -0.077, indicating that the high
probability group was 8 percentage points lesgylikgan the low probability group to marry
after owning. Column (3) shows that the high prolagdgroup was 2.3 percentage points more

likely to marry and own in the same year than tive probability group.
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Results for 1957 are reported in panel b of T2hlé. The estimate of; is 0.368,
indicating that the high probability group was Zfqentage points more likely to marry before
owning than the low probability group. The estimattg, is -0.178, indicating that the high
probability group was 8 percentage points lesgylikgan the low probability group to marry
after owning. Column (3) shows that the high proligdgroup was 19 percentage points less
likely to marry and own in the same year than tive probability group.

Overall, the results from 1952 and 1957 appeaupport the findings from the pooled
year regressions, whereby the high probability grisumore likely to be marry prior to entering
into homeownership. Furthermore, comparing the 18%21957 yearly estimates, differences in
the magnitude of the effects are likely to arigerfrtwo factors. First, the narrower age groups in
1957 provide a closer comparison with respect ¢atiflying these relationships. Second, by
1957, more veterans will have been able to makete VA loan benefit than were able in

1952.

2.9. Conclusion

This paper presents estimates of the relationstiyween mortgage subsidies and
household formation. Using veteran access to thd.¥@n Guaranty Program, cohorts with a
higher probability of VA loan eligibility (i.e., cae of age prior to the end of WWII) had a
higher probability of marriage by 1.4 percentagamfsocompared to those less likely to be
eligible for the VA loan program. Instrumental \&ie analysis shows that differences in
program eligibility, proxied by veteran status,rease the probability of marriage by 1

percentage point. Given an approximate programutakate of 17 percent among veterans under
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age 35 in 1960, the estimates imply a treatmenrthertreated impact of 65%. A second finding
is that coming of age prior to the termination @frws associated with increases in
homeownership of 7.7 percentage points. Given agoamership rate of 24% among men of
similar ages in 1940, this is equivalent to ana@ase of approximately 33% at the mean.
Instrumental variable analysis implies that becagrarhomeowner is associated with an 18
percentage point increase in the probability ofrrage. Lastly, analysis of cohort differences at
different ages for the same birth cohorts suggasisthese effects attenuate with age.

This study provides evidence that exogenous haldébrmation may not be an
appropriate assumption in the context of tenureceh@ourassa, 1995; Hendershott et al., 2009;
Painter and Lee, 2009). Accounting for these dexssjointly may be a more practical approach
(Borsch-Supan, 1986; Hendershott, 1987; Haurih. £1993,1994). A more recent literature has
analyzed economic impacts on household formatiee @nd Painter, 2013; Choi and Painter,
2014). A better understanding of the relationsl@mween homeownership and household
formation is useful.

Another consideration is how mortgage subsidy @ogr affect the household portfolio.
By entering into homeownership earlier, househatdy hold more housing than is mean-
variance efficient (Brueckner, 1997; Flavin and ‘émta, 2001). They may also hold fewer
investments in stocks (Fratantoni, 1998; Yamash®88; Chetty and Szeidl, 2007). The short-
term and long-term impact of mortgage subsidy mogr on the household portfolio remains an
open question. Similarly, considerations for thiegte and social welfare consequences of
mortgage subsidy programs merit further investagatChanges in the consumption and

investment demand for housing may enhance privetiame. At the same time, homeownership
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has been shown to provide positive externalitigstdCand Haurin, 2003). Thus, mortgage
subsidy programs may enhance both private andlseeltare.

There are three major caveats to the analystasmaper. First, household formation
defined through marriage may not be useful in ustdeding the dynamics of household
formation today. Further research should be peréorin this area using more recent data and
with consideration for other aspects of househotdhétion (e.g., cohabitation among non-
married partners). Second, the empirical analysigains limited information on VA loan
takeup. The Census data does not include detailestigns on loan type. Using the SCF some
insight is gained, however, the data is limitedize and only available for a few years. Thus,
pinpointing the exact mechanism through which hbakkformation is affected is difficult. Use
of individual data on VA loan takeup would enhatits analysis and provide a clearer picture
of the relationship between household formationmoedgage subsidies. Third, given that
education benefits available to veterans may hbeeadfected marriage rates, endogenous
education may bias results. Including an instrunfi@néducation attainment would be useful to
improve estimates of the effect of the VA loan peog on marriage. Estimates reported in this
paper may be considered an upper bound if increasshicational attainment are associated

with higher rates of marriage.
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Figure 2.1.a
Rate of Owner Occupancy and Marriage Among Adultdglal1900-1960
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Note: The rate of owner-occupancy is defined agmahds of household who report living in an owner-
occupied dwelling. Marriage is defined as beingenty married and does not include individuals who
report being divorced, separated, or widowed.
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Figure 2.1.b
Rate of Owner Occupancy and Marriage Among Males 2§ and Under, 1900-1960
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Note: The rate of owner-occupancy is defined agrmeahds of household who report living in an owner-
occupied dwelling. Marriage is defined as beingenity married and does not include individuals who
report being divorced, separated, or widowed.



40

Figure 2.1.c
Rate of Owner Occupancy and Marriage Among Malesr@®% Years of Age, 1900-1960
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Note: The rate of owner-occupancy is defined agrmeahds of household who report living in an owner-
occupied dwelling. Marriage is defined as beingenity married and does not include individuals who
report being divorced, separated, or widowed.
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Figure 2.2.a
Rate of Headship among Married and Non-Married kheige, 1940
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Figure 2.2.b

Rate of Headship among Married and Non-Married lheige, 1960
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Figure 2.3.a
Rate of Ownership and Rental among Married and Married Men by Age, 1940
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Figure 2.3.b
Rate of Ownership and Rental among Married and Married Men by Age, 1960
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Figure 2.4
Distribution of Spousal Age Difference among Madr@ouples for Men ages 18-35 in 1940 and
1960
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Figure 2.5.a
Wife’s Education by Husband’s Education for Mensa8-35 in 1940
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Figure 2.5.b
Wife’s Education by Husband’s Education for Mensa8-35 in 1960

Wife's Education Proportion

Less than HS HS Complete Some College College Complete

B S or Less BN Hs Completed
B some College B College Completed

Source: IPUMS USA 1960
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Figure 2.6
Total VA Loan Applications and VA Loan Applicatiofer Home Purchase, 1946-1957
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Note: The Administration on Veterans Affairs follew fiscal year ending in June of each calendar yea
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Figure 2.7
Dollar Value of Outstanding Mortgage Loans, 193629
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Figure 2.8
Aggregate Rate of Veteran Status in WWII and Kord&r by Year-and-Quarter of Birth in
1960 for Birth Years 1913-1932.
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Figure 2.9.a
Aggregate Rates of Veteran Status, Homeownershigvirriage by Quarter-and-Year of Birth
in 1960 for birth years 1913-1932.
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Note: The figure above uses a sample of white inem between 1913Q1-1932Q4, in the 1960 Census
microdata. The left axis corresponds to ownershipraarriage rates among veterans relative to non-
veterans. Individual data points are generated\iglidg the rate of homeownership or marriage of
veterans by the same rate for nonveterans in ezshquarter cell. Thus, individual data points espint

a ratio of veterans relative to nonveterans fohep@rter-by-year birth cohort. The right axis
corresponds to the aggregate rate of veteran statong all men in the sample.
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Figure 2.9.b
Aggregate Rates of Veteran Status, Homeownershigviiriage by Quarter-and-Year of Birth
in 1960 for birth years 1923-1932.
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Note: The figure above uses a sample of white inem between 1923Q1-1932Q4, in the 1960 Census
microdata. The left axis corresponds to ownershipraarriage rates among veterans relative to non-
veterans. Individual data points are generated\iglidg the rate of homeownership or marriage of
veterans by the same rate for nonveterans in ezshquarter cell. Thus, individual data points espint

a ratio of veterans relative to nonveterans fohep@rter-by-year birth cohort. The right axis
corresponds to the aggregate rate of veteran statong all men in the sample.
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Figure 2.10
Aggregate Rates of Veteran Status and Educatiottaindent by Year of Birth in 1960 for birth
years 1923-1932.
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Note: The figure above uses a sample of white inem between 1923Q1-1932Q4, in the 1960 Census
microdata. The left axis corresponds to rates atational attainment among veterans relative té non
veterans. Individual data points are generated\iglidg the rate of educational attainment of vater by
the same rate for nonveterans in each birth ydarTteis, individual data points represent a ratio
veterans relative to nonveterans for each yeairtsf tohort. The right axis corresponds to the aggte
rate of veteran status among all men in the sample.
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Figure 2.11.a
Aggregate Rates of Veteran Status, Homeownershigviiriage by Quarter-and-Year of Birth
in 1960 for birth years 1923-1932 among men whcewearried after the Gl Bill passage.
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Note: The figure above uses a sample of white tnem between 1923Q1-1932Q4, in the 1960 Census
microdata. Compared to Figure 3a, this graph isictsd to men married after the Gl Bill was passed
The left axis corresponds to ownership and marniages among veterans relative to non-veterans.
Individual data points are generated by dividing thte of homeownership or marriage of veterarthby
same rate for nonveterans in each year-quarterideik, individual data points represent a ratio of
veterans relative to nonveterans for each quastgrelr birth cohort. The right axis correspondt®
aggregate rate of veteran status among all mdreisample.
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Figure 2.11.b
Aggregate Rates of Veteran Status, Homeownershigvirriage by Quarter-and-Year of Birth
in 1960 for birth years 1923-1932 among men whaevmearried after VJ Day.
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Note: The figure above uses a sample of white inem between 1923Q1-1932Q4, in the 1960 Census
microdata. Compared to Figure 3a, this graph isicesd to men married after VJ Day (the end of)war
The left axis corresponds to ownership and marniagges among veterans relative to non-veterans.
Individual data points are generated by dividing tiite of homeownership or marriage of veterarthbéy
same rate for nonveterans in each year-quarterTdeib, individual data points represent a ratio of
veterans relative to nonveterans for each quastgrelar birth cohort. The right axis correspondghi®
aggregate rate of veteran status among all mdreisample.
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Figure 2.12
Aggregate Rates of Veteran Status, Ownership of Autpmobile and Marriage by Quarter-
and-Year of Birth in 1960 for birth years 1919-1932
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Note: The figure above uses a sample of nonwhitg, inern between 1919Q1-1932Q4, in the 1960
Census microdata. The left axis corresponds toatgeof any automobile ownership and marriage rates
among veterans relative to non-veterans. Individagh points are generated by dividing the ratngf
automobile or marriage of veterans by the samefoateonveterans in each year-quarter cell. Thus,
individual data points represent a ratio of vetenagtative to nonveterans for each quarter-by-peén
cohort. The right axis corresponds to the aggregaéeof veteran status among all men in the sample
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Table 2.1
Annual Potential Takeup of VA Home Loans Among WWéterans, 1945-1957
Number of
Living Number of  Cumulative Eligible Annual
WWII Applications  Applications  Veterans Takeup  Cumulative
Year Veterans Closed Closed per Annum (%) Takeup (%)
1945 12807000 11220 11220 12807000 0.09 0.09
1946 12807000 154500 165720 12795780 1.21 1.29
1947 14361000 558653 724373 14195280 3.94 5.04
1948 14900000 479709 1204082 14175627 3.38 8.08
1949 15182000 260699 1464781 13977918 1.87 9.65
1950 15386000 380360 1845141 13921219 2.73 11.99
1951 15200000 516938 2362079 13354859 3.87 15.54
1952 14827000 367961 2730040 12464921 2.95 18.41
1953 14712000 300480 3030520 11981960 2.51 20.60
1954 14574000 273936 3304456 11543480 2.37 22.67
1955 14578000 442745 3747201 11273544 3.93 25.70
1956 14510000 441451 4188652 10762799 4.10 28.87
1957 14429000 287742 4476394 10240348 2.81 31.02

Note: The estimated take-up rate is based on thertomber of veterans surviving WWII and the Karea
War as reported in the Veteran’'s Administration AalnReports for 1945-1957. Home loan application
information for Korean War veterans are not distisjed by the VA until 1954. In 1952, the number of
WWII Veterans falls by almost 400,000- a much lamdgecrease than in any other year and not likely
attributable to post-service deaths. This may keetdwa change in reporting by the VA since some WWI
veterans re-entered service in the Korean War gefifier 1952, the VA clearly distinguishes between
veterans serving in only WWII or only the Korean Warsus those veterans serving in both wars. The
Administration on Veterans Affairs follows a fisgaar ending in June of each calendar year.
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Table 2.2
Estimated Takeup of Among Veterans by Age Groupl¢slal8+)

Veterans with

Veteran Estimate Total Total VA First First Mortgage
Age Composition (%) Veterans Mortgage (%)
1) 2 3) 4)
a. WWII Veterans in 1950
Under 35 73.0 11227164 615301 5.5
35-44 21.1 3249523 234139 7.2
45-64 54 823151 65181 7.9
65+ 0.6 86162 4518 5.2
b. WWII & Korean War Veterans in 1960
Under 35 36.8 7253752 1227050 16.9
35-44 43.4 8551459 1544396 18.1
45-64 19.2 3790568 543671 14.3
65+ 0.7 128193 65543 51.1

Note: Veteran composition is determined based fofensus microdata for 1950 and 1960 (Ruggles et
al, 2015). The Census of Housing Residential Fieammrmation provides tabulations of VA mortgage
holdings by age groups. Age groups vary from 1950960 based on how the information is reported by
the Census of Housing. The total number of livietevans in 1950 and 1960 is taken from the Vetsran’

Administration Annual Reports for each year.
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Estimated Takeup of VA Home Loans Among US Popoiably Age Group (Males, 18+)

Total VA First

US Composition  Estimate Total  Total VA First Mortgage
Age (%) Population Mortgage (%)
(€] 2) ®3) 4)
a. Takeup Among US Population in 1950
Under 35 40.30 18130631 615301 3.39
35-44 22.97 10334010 234139 2.27
45-64 27.87 12538479 65181 0.52
65+ 8.86 3986040 4518 0.11
b. Takeup Among US Population in 1960
Under 35 33.82 18721759 1227050 6.55
35-44 21.17 11719090 1544396 13.18
45-64 31.95 17686582 543671 3.07
65+ 13.07 7235168 65543 0.91

Note: US Population of males, 18 years of age aed, @along with the age composition is determined
based off of Census microdata for 1950 and 196@dRs et al., 2015). The total US population i®tak
from the US Census Bureau’s Fast Facts for 1950.866. The Census of Housing Residential Finance

provides tabulations of VA mortgage holdings by ggaups. Age groups vary from 1950 to 1960 based
on how the information is reported by the Censudaising. The total number of living veterans irbQ9

and 1960 is taken from the Veteran’s Administrattaimual Reports for each fiscal year.
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Summary Statistics in 1960 for Sample of Men Boatvilzen 1925-1930

Pre End of War Pre End of War

Sample Selection: Full Sample Cohort=1 Cohort=0
1) (2) 3)

Veteran of WWII 0.45 0.72 0.17
Veteran of WWII or Korea 0.68 0.77 0.59
Owns home 0.55 0.59 0.50
Married 0.86 0.87 0.84
Age 31.78 33.25 30.25
Less than High School 0.42 0.44 0.39
High School Completed 0.30 0.28 0.33
Some College 0.11 0.11 0.12
College or More Completed 0.16 0.16 0.17
Personal Income (000,000s of 1990%) 0.25 0.26 0.24
Observations 57,337 29,155 28,182
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Table 2.5
Reduced Form Regressions of Marriage on Pre- Efdoofd War Il Indicator in 1960 for men born betweE9250Q1:1930Q4.
Dependent Variable: 1 = Married
1) (2) 3) (4) ) (6) (7)
Pre End of War Cohort 0.026 0.026 0.016 0.013 0.012 0.015 0.014
(0.005) (0.005) (0.003) (0.004) (0.003) (0.004) 0QaL)
Income 0.479 0.546 1.445 2.608 1.63
(0.019) (0.021) (0.040) (0.277) (0.303)
Income”2 -1.107 -4.987 -4.297
(0.041) (2.301) (1.243)
Income”3 3.637 3.057
(2.091) (1.908)
Income "4 -0.797 -2.925
(1.032) (1.705)
Completed High School -0.006 -0.021 -0.023 0.064
(0.003) (0.003) (0.003) (0.026)
Some College Completed -0.048 -0.064 -0.06 0.016
(0.006) (0.005) (0.005) (0.036)
College Completed -0.079 -0.092 -0.079 -0.058
(0.005) (0.005) (0.006) (0.027)
Constant 0.843 0.907 0.808 0.809 0.695 0.607 0.561
(0.004) (0.010) (0.009) (0.009) (0.009) (0.014) 01®)
Birth State FE NO YES YES YES YES YES YES
Income x Educ NO NO NO NO NO NO YES

Note: Total number of observations is 57,337 foreiressions. Heteroskedasticity-robust clustetaddard errors are reported. Clustering is
done at the year-by-quarter of birth level. Theeliae comparison mean taken from the 1940 IPUMSu®for men between 30-35 years of age

is 0.808.
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Table 2.6

Instrumental Variables Estimates of Marriage onevat Status in 1960 for men born between
1925Q1:19300Q4.

First Stage Reduced Form \Y
Dependent Variable: 1 = Veteran 1 = Married
1) (2) 3)
Pre End of War Cohort 0.127 0.014
(0.007) (0.004)
Veteran 0.110
(0.025)

Note: Total number of observations is 57,337 foredressions. Heteroskedasticity-robust clustered
standard errors are reported. Clustering is dotigeagear-by-quarter of birth level. First-stagst&tistic

is 399.43. Controls include Birth State FE, Incqeough quartic), Education, and Income x Educatio
The baseline comparison mean taken from the 194M® census for men between 30-35 years of age is
0.808 for marriage and 0.024 for veteran status.
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Table 2.7

Instrumental Variables Estimates of Marriage on ldomwnership in 1960 for men born between
1925Q1:1930Q4.

First Stage Reduced Form v
Dependent Variable: 1 =0Own 1 = Married
1) 2) 3)
Pre End of War Cohort 0.077 0.014
(0.008) (0.004)
Own 0.183
(0.035)

Note: Total number of observations is 57,337 foredressions. Heteroskedasticity-robust clustered
standard errors are reported. Clustering is dotigeagear-by-quarter of birth level. First-staget&tistic

is 96.88. Controls include Birth State FE, Incotiedugh quartic), Education, and Income x Education
The baseline comparison mean taken from the 194M® census for men between 30-35 years of age is
0.808 for marriage and 0.243 for homeownership.
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Table 2.8

Robustness Checks

Dependent Variable 1 = Married 1 = Own Auto
1) (2) 3) (4)

Pre End of War Cohort 0.024 0.010 0.007 0.003

(0.003) (0.004) (0.004) (0.003)
Observations 94,704 55,453 53,765 57,337
Primary Sample X X X
Extended Sample X
Married After Gl Bill X
Married After EOW X
Mean 0.818 0.808 0.808 0.900

Note: Heteroskedasticity-robust clustered standamts are reported. Clustering is done at the-pgar
guarter of birth level. Controls include Birth $t&E, Income (4), Education, and Income x Education
For columns (1)-(3), means are based off of thédX2dnsus data for men of comparable ages. For
column (4), means are based off of 1960 sampleenf who came of age after the termination of WWII.
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Table 2.9
Robustness Checks: WWI and WWII Cohort Analysis
Census Year: 1960 (WWII) 1930 (WWI)
Dependent Variable: 1 = Married
1) (2) 3) (4)

Pre End of War Cohort 0.026 0.018 0.031 -0.019

(0.005) (0.005) (0.004) (0.005)
Observations 57,337 53,765 39,009 32,356
Primary Sample X X
Married After EOW X X

Note: Heteroskedasticity-robust standard errorgeperted. Controls include Birth State FE.
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Table 2.10

Reduced Form Regressions of Marriage on Pre- Endoofd War Il Indicator Interacted with
First Quarter Indicator in 1960 for men born betw&625Q1:19300Q4.

Dependent Variable: 1 = Married
1) (2)

Pre End of War Cohort*Born First Quarter 0.010 020
(0.004) (0.0059)

Pre End of War Cohort 0.005 0.0076
(0.002) (0.0026)

Born First Quarter 0.0098
(0.0048)

Note: Total number of observations is 57,337 foreiressions. Heteroskedasticity-robust clustered
standard errors are reported. Clustering is dotieeagear-by-quarter of birth level. Controls irddu

Birth State FE, YOB FE, Income (4), Education, #imtbme x Education. The baseline comparison mean
for marriage rates is 0.808 and is taken from $8¥01IPUMS census.
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Table 2.11
Reduced Form Regressions of Marriage on Pre- EMdoofd War Il Indicator for men born
between 19250Q1:1930Q4

Census Year 1960 1970 1980
Dependent Variable: 1 = Married
@) 2) 3)
Pre End of War Cohort 0.014 0.0010 -0.0003
(0.0036) (0.0021) (0.0031)
Observations 57,337 51,680 51,583
Mean (in 1940) 0.808 0.808 0.808

Note: Heteroskedasticity-robust clustered standemats are reported. Clustering is done at the-ggar
guarter of birth level. Controls include Birth $t&E, Income (4), Education, and Income x Education
The baseline comparison mean is taken from the IPdMS census. Data for 1950 includes
institutionalized individuals due to differencesdata availability.
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Table 2.12
Instrumental Variables Estimates of VA Loan Takeupveteran Status
First Stage Reduced Form v
Dependent Variable: 1 = Veteran 1 = Used VA Loan
1) (2) 3)
Pre-War Age Group 0.103 0.038
(0.039) (0.041)
Veteran 0.460
(0.473)

First Stage F-Statistic 6.92
Observations 422

Note: Estimates are reported for SCF data yearS-585Veteran status is not available in 1958. VA
Loan status is not available in 1957 or 1958.
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Table 2.13
Instrumental Variables Estimates of Marriage on Myan Takeup
First Stage Reduced Form v
Dependent Variable: 1 = Used VA Loan 1 = Married
1) (2) 3)
Pre-War Age Group 0.047 0.008
(0.050) (0.020)
VA Loan 0.159
(0.424)
First Stage F-Statistic 0.89
Observations 422

Note: Estimates are reported for SCF data yearS-585VA Loan status is not available in 1957 or
1958.
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Table 2.14
Instrumental Variables Estimates of Marriage on éship
First Stage Reduced Form v
Dependent Variable: 1=0wn 1 = Married
1) 2) 3)
Pre-War Age Group 0.176 0.060
(0.021) (0.014)
Own 0.341
(0.081)
First Stage F-Statistic 67.45
Observations 2128

Note: Estimates are reported for SCF data years-585
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Table 2.15
Timing of Marriage and Homeownership, 1950-1958

1= 1= 1 = Marriage and
Marriage before Marriage after ~ Homeownership in
Dependent Variable: Homeownership Homeownership Same Year
1) 2) 3)
High Probability Group 0.038 0.003 -0.041
(0.019) (0.016) (0.011)
At least Some High School -0.006 -0.002 0.008
(0.016) (0.014) (0.010)
At least Some College -0.022 0.003 0.019
(0.018) (0.015) (0.011)
Constant 0.871 0.043 0.086
(0.032) (0.027) (0.019)
Observations 3,868 3,868 3,868

Note: Estimates are reported for SCF data year8-585Probability of service in each year-by-ageugr
is defined using Census data on the proportioretdrans in each SCF age group. High probability is
equal to one if the year-age group is above théanegkrvice probability.
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Table 2.16
Timing of Marriage and Homeownership by Year

a. 1952

1=

Marriage before

1=

Marriage after

1 = Marriage and
Homeownership in

Dependent Variable: Homeownership  Homeownership Same Year
1) (2) 3)
High Probability Group 0.053 -0.077 0.023
(0.041) (0.036) (0.020)
At least Some High School -0.032 0.027 0.005
(0.038) (0.033) (0.019)
At least Some College -0.048 0.029 0.019
(0.042) (0.037) (0.021)
Constant 0.893 0.114 -0.007
(0.047) (0.042) (0.023)
Observations 424 424 424
b. 1957
1= 1= 1 = Marriage and

Marriage before

Marriage after

Homeownership in

Dependent Variable: Homeownership  Homeownership Same Year
1) 2) 3)
High Probability Group 0.368 -0.178 -0.190
(0.045) (0.033) (0.038)
At least Some High School 0.102 -0.110 0.008
(0.062) (0.046) (0.052)
At least Some College -0.064 -0.005 0.069
(0.064) (0.048) (0.054)
Constant 0.437 0.308 0.255
(0.067) (0.050) (0.056)
Observations 487 487 487

Note: Estimates are reported for the individual $i@fa years, 1952 and 1957. High probability is
defined based on the SCF age group. For 1952 gnaghability is equal to 1 if the individual is ihg age
group (born) defined as 25-34 (1918-1927) and efgudlthe individual is in the age group (born)
defined as 18-24 (1928-1934). For 1957, high priibais equal to 1 if the individual is in the ageoup
(born) defined as 30-34 (1923-1927) and equalitah@ individual is in the age group (born) defines

25-29 (1928-1932).
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Probit Marginal Effects for Marriage and Homeowigosn 1960 for men born between
1925Q1:19300Q4.

Dependent Variable: 1=0wn 1 = Married
1) (2)
Pre End of War Cohort 0.085 0.014
(0.0112) (0.004)
Birth State FE YES YES
Income (Exp) YES (4) YES (4)
Education YES YES
Income x Educ YES YES
QOB FE NO NO
YOB FE NO NO
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Table 1.A2
Summary Statistics for SCF homeowners in 1955 &&db 1

Sample: Nonveterans Veterans without VA Loan Veterans WithlLoan

1) (2) 3)

Married 0.895 0.970 0.987

Age 18-24 0.026 0.141 0.157
Age 25-34 0.025 0.272 0.358
Less than HS 0.595 0.349 0.283
HS Completed 0.209 0.283 0.336
Some College 0.089 0.148 0.182
College Completed 0.101 0.220 0.198

Observations 1918 427 318
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Figure 1.A1
Aggregate Rates of Veteran Status and Divorce rt®uand-Year of Birth in 1960 for birth

years 1913-1932.
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Figure 1.A2
Aggregate Rates of Veteran Status and Divorce rt®uand-Year of Birth in 1970 for birth

years 1913-1932.
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Figure 1.A3
Aggregate Rates of Veteran Status and Divorce rt®uand-Year of Birth in 1980 for birth

years 1913-1932.
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3.1. Introduction

To further analyze the impact of mortgage subpigdhygrams on household formation,
this paper makes use of veteran access to theaw&tekdministration (VA) Loan Guaranty
Program among Korean War cohorts. Veterans of tire&h War were granted access to the
program during the post-war housing boom in theté¢hStates. Thus, these cohorts provide a
good quasi-experiment in which to analyze the imhpamortgage subsidy programs on
marriage rates.

The Korean conflict began on June 27, 1950. Astad of the war, servicemen were not
immediately eligible for benefits passed underSkeviceman’s Readjustment Act in June 1944,
The Veteran’s Adjustment Act of 1952, also knowrhesKorean War Gl Bill, was signed into
law on July 16, 1952, providing access to readjestrbenefits for Korean War veterans. These
benefits included both education and home loanfiiersgmilar to those offered to veterans of
World War Il (WWII). According to VA estimates, lilie end of fiscal year 1999, more than 1.8
million Korean War veterans had used a VA loanurchase a hom@.

This paper makes use of Census microdata (Ruggkds 2015) to analyze the
relationship between mortgage subsidies, homeowiperand marriage among Korean War
cohorts. Identification of the causal relationshgiween mortgage subsidies and marital status
relies on plausibly exogenous year of birth vaoiaiin access to the VA loan program. The
probability of military service decreased substlhtiat the termination of Korean War
hostilities, meaning that cohorts who came of dtgr ¢his point in time were substantially less
likely to be eligible for the VA loan program. Thigper uses a between-cohort comparison of

veterans and non-veterans, similar to that us&lddks (2016) for WWII cohorts.

2 U.S. Department of Veterans Affairs (2000)
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The primary findings in this study are threefdttst, cohorts coming of age prior to the
termination of Korean War hostilities experiencedreases in marriage rates of 6 percentage
points in 1960 for men between 24-29 years of Adgaseline comparison of men of similar
ages in the 1940 Census provides a mean marriggefrapproximately 59%. By dividing the
parameter estimate by the 1940 baseline meanQi0&/0.59), being in the pre-end-of-war
cohort raised marriage rates by 10%. Using instnialevariables, the estimates imply that
eligibility for the VA loan program as proxied bgteran status was associated with a 17
percentage point increase in marriage rates. Tp&dinlV indicates that being a veteran
increased the probability of marriage by approxeha88 percentage points. Second, coming of
age prior to the termination of Korean war hosgisitincreased the probability of homeownership
by 10 percentage points in 1960 for men 24-29 yebagle. A baseline comparison of men of
similar ages in the 1940 Census shows a mean honegship rate of approximately 10%. This
equates to a doubling of the homeownership ratengrtius age group. Using instrumental
variables analysis, the estimates imply that taedition from renter to owner is associated with
an increase in the probability of marriage of ug3ogpercentage points. Finally, using multiple
Census cross-sections from 1960-1980, estimatidinesie cohort differences for the same group
of individuals at different ages shows that theffer@nces were larger at earlier ages. Over
calendar time, the increased effect of coming @f @gpr to the termination of war attenuates.

The remainder of this paper is outlined as follo@sction Il provides an overview of the
size and details of the VA home loan program fordem War veterans; Section Il reviews
identification and the empirical methodology; SewtlV provides a discussion of the resullts;

Section V performs various robustness checks; @edti performs analysis on effects over
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time; and Section VIl concludes. The expositiosaations 11I-VI follow very closely with

Ricks (2016), which performs similar analysis otevans of WWII.

3.2. The Korean War Gl Bill
3.2.1. Background and Eligibility

After WWII, there were two primary goals of reastjonent benefits granted to eligible
servicemen. First, Congress wanted to avoid isslated to readjustment as occurred in the
post-World War | period. Second, Congress wantqatdmote broad participation among and
generosity towards all returning servicemen as wedin the post-WWII perio? Goals under
the Korean War Gl Bill differed due to the settiumgder which the new legislation was passed.
By the early 1950s, most younger, age-eligible imehalready served in the Armed Forces,
along with many older, able-bodied men. The nunabaervicemen returning from the Korean
War was much smaller. Furthermore, the proporticth@se men who were heads of household
was smaller, and the proportion of those men wingesewithout completing their education or
entering the workforce was hightr.

The Korean War Gl Bill extended the principal bigseof the Servicemen’s
Readjustment Act of 1944 to cover veterans of theen War, which included educational
subsidies and home loan guaranties. Both of thesgams remained popular benefits among
younger cohorts of veterans. Provisions underdhmér benefit were rewritten to better reflect
the goal of readjustment; while provisions of thgdr benefit were relatively unchanged. The

latter was available to veterans for ten yearg #fie official termination of war.

* president’s Commission Report (1956)
*! President’s Commission Report (1956)
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Individuals were eligible under the Korean WarRHl if they served in the armed forces
of the United States at any point between Jund @50, and January 31, 19%5To become
eligible, returning servicemen had to have maimdiactive service for a minimum of ninety
days and not have been dishonorably dischargdsk discharged due to an injury or disability
incurred during military service. The VA estimatbére were just over 5 million eligible
Korean War veterans at the termination of war 5519
3.2.2. Loan Terms and Trends

Initial loan terms available to Korean War veterarere consistent with the Housing Act
of 1950. Loan maturities were increased to 30 yaadsthe maximum loan guaranty limit was
increased to the lesser of 60% of the cost or $7B@@ughout the 1950s, however, interest rates
on VA loans steadily increased in order to maintaasupply of mortgage funds available to
veterans from private lenders. They increased #dfo in 1950 to 4.5% in 1953, 4.75% in
1958, and 5.25% in 1959. These increases were s@geatue to increased competition from
other investment products that offered supplienmoftgages better yields.

Minimal down payments on VA loans remained theaattve feature for veteran
homebuyers. The consumption-saving tradeoff enevedtby first-time home buyers for a
down payment was largely eliminated with many lobeimg offered with zero down payment.
Relaxing of the down payment constraint substdwptiadproved the probability of transitioning
into homeownership for these households. Becauseald/Nar veterans were young, this facet

was particularly important as these households maag been less able to accrue sufficient

32 Actual hostilities only occurred between June 950, and July 27, 1953. The benefit period wasreed due to
difficulties in peace negotiations. (U.S. DepartingfiVeterans Affairs, 2000). For purposes of tnslysis, the end
of war will equate to the termination of war has#is, rather than the official termination of wahis is the point at
which the demand for military manpower fell consatsy.

*VA Annual Report (1955)

**VA Annual Reports (1950-1959)
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savings for a down payment outside of the VA lossgpam. At competitive interest rates,
lenders were also willing to offer these mortgagjese the guaranty provided protection against
potential default.
3.2.3. Program Take-up

Table 3.1 shows estimates of VA home loan takerapng Korean War veterans by
calendar year from 1953-1987Column (5) reports annual takeup, which is eqoizhé number
of loan applications closed for the year (colum)) (@vided by the number of eligible veterans
(column (4)). For each of the four years, 2-4%lwjilele veterans made use of the program.
Column (6) reports the cumulative takeup of thegpmen across the five years. By 1957,
approximately 11% of Korean War veterans had take#ra mortgage loan through the program.
This growth is similar to that seen among WWII vates, whereby approximately 12% had
made use of the VA loans within the first five yeaf the program®

In 1960, the median age of Korean War veterans2®ashus, the primary focus for loan
growth between 1950 and 1960 should be among yowogerts. Tables 3.2.a and 3.2.b show
tabulations of VA home loan take-up among vetelgnage group for 1950 and 1960,
respectively. Focusing on individuals under aget&&e-up in 1950 is 5% and in 1960 is 17%.
This is an increase of approximately 12 percenpagets. Census data from 1960 indicates that
among those veterans under age 35, 63% were Kdveaweterans. Hence, much of this growth
can be attributed to the Korean War cohorts ratiem the WWII cohorts. Table 3.3 shows

similar tabulations over the population of all U8m

% These estimates likely underestimate actual prodeke-up as they do not account for veterans wéayp mave
been ineligible for the program for various reasons

3 After 1957, the Department of Veteran’s Affairslonger provided a breakdown of the annual loariegions.
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3.3. Identification

As seen in Ricks (2016), time-series analysis shendence of a strong, positive
correlation between mortgage loans, homeownershighmarriage rates. However, establishing
a causal relationship is difficult due to the paiafor omitted factors generating these trends in
the data. In an attempt to circumvent any confoumdiactors, this paper uses a between cohort
comparison of marriage and homeownership. Ideatiba of the causal relationship relies on
variation in veteran status by year and quartdyirth. A large proportion of men coming of age
between 1950 and 1953 were veterans and had dod#esloan program. Men who came of age
after the termination of Korean War hostilitiesli®53 experienced a much lower probability of
gaining access to Gl Bill benefits because theyevess likely to have served in the armed
forces.

In Figure 3.1, the solid line shows the proportdiveterans serving in either WWII or
the Korean War by year and quarter of birth inXB60 Census. Starting with the cohort of men
born in the first quarter of 1913 (1913Q1), theladoility of military service in WWII was
approximately 40%. Among men born from 1913Q1-194.90Qe probability of military service
increases significantly and almost doubles to 8B&t.cohorts born in 1920Q1-1926Q4, the
probability of military service is relatively flatear 80%. After 1928Q1, the probability of
military service falls to near 60%. This sharp @ase is due to the termination of WWII. The
probability of service remains roughly constanbtigh the 1933Q1 birth cohort, whereby much
of the military service among this group is du¢he Korean War. After 1933Q1 another sharp
decrease in the probability of service occurs. Teisrease corresponds to cohorts who came of
age after the termination of Korean War hostilitielse dotted line in Figure 3.1 represents the

probability of any military service by birth yeam&quarter. For cohorts born after 1928Q1, a
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level increase of approximately 5 percentage pasnépparent although the sharp decrease in
service after 1933Q1 still exists. This paper faloFetter (2013) in designating the end of war
as falling between the 1933Q3-1933Q4 birth cohBrts.

Figure 3.2 shows the proportion of WWII and Kor&dar veterans among all men,
along with aggregate homeownership and marriag@s fat veterans relative to non-veterans in
1960 by year and quarter of birth. The data igictet] to the1928Q1-1938Q4 birth cohorts. The
solid vertical line drawn between 1933Q3 and 1938@itates the approximate termination of
Korean War hostilities. For the earliest cohoittg, tatio of marriage rates for veterans relative to
non-veterans lies at one (parity). In other wofdspirth cohorts coming of age prior to the
termination of war, the rate of marriage for veterand non-veterans was the same. As the
demand for military service fell by year and quadgbirth, a sharp decrease in relative
marriage rates is seen. Thus, veterans were kedg to be married than non-veterans born in the
same year and quarter. For relative ownership,ragtsrans who came of age prior to the
termination of war were more likely to be homeovaidian non-veterans. At the termination of
war, a large decrease in relative ownership ratears. Similar patterns are found among
cohorts coming of age just before and just aftertémmination of WWII.

The between-cohort variation used in this studlpfes from the sharp decrease in
veteran status at the termination of war (approt@ga 933Q3). Individuals who came of age
prior to the termination of war had a substantitdhger probability of military service than those
who came of age after the war ended. The primanpgaof interest in this paper is 1930Q4-
1936Q3, which follows from Fetter (2013).

The reduced-form estimating equation, indexednolyiduali, is the following:

37 Fetter (2013) determines these cutoffs using stratbreak estimation techniques based on thegpitity of
veteran status (see Chay, McEwan, and Urquioleh;208rd, Mas, and Rothstein, 2008).
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Marriage; = o + B1Pre_EOW; + X'8 + ¢; (D
whereMarriage is an indicator equal to 1 if individuals married Pre_EOW is an indicator
equal to 1 if individual was born prior to the Korean War breXkis a matrix of controls,
including a state of birth fixed effect, ands an error term. The coefficient of interespjs
which represents the impact of military servicetloa probability of marriage.

For Korean War veterans, takeup would have starteebrlier than the passage of the
Korean War Gl Bill in 1952 and continued into tlrstfhalf of the 1960s. This points to using
the 1960 Census microdata for the primary analydisis paper. The 1960 data is a 1%
representative sample of the U.S. population. Emepde is restricted to white men born in the
United States who are non-institutionalized. Thepry analysis makes use of the subsample of
men born (coming of age) over the period 1931Q46033(19490Q4-1954Q3). Summary

statistics are reported in Table 3.4.

3.4. Results
3.4.1. Reduced-Form Estimates for Marriage

Table 3.5 reports reduced-form estimates of equdfi) for the primary sample in the
1960 Census. Reported standard errors are hetdestimity-robust and clustered at the year-by-
quarter of birth levef® Column (1) reports the unconditional estimatg@fBirth cohorts
coming of age prior to the termination of war exg@eced an increase in marriage rates of
approximately 12 percentage points. The inclusiostate-of-birth fixed effects in column (2)
has almost no effect on the estimate. These age lacreases in the probability of marriage,

given a baseline mean of 59% for men of similaisagehe 1940 Census microdata.

3 Earlier studies rely on traditional heteroskeditstirobust standard errors. These standard earersypically
larger, but do not affect the level of statistisiginificance for estimates in the primary analggisquation (1).
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The Korean War Gl Bill also included education aéraihing benefits for returning
servicemen. These were largely taken up for postslry education. Figure 3.3 displays
aggregate rates of veteran status and educatittaedraent by year of birth in 1960 for birth
years 1928-1938. Educational attainment of less tigh school and high school completion do
not appear to be correlated with the demand fatanyl service. The relative rates of attainment
for these groups trend slightly upward. Among imndii’als with some college, there is evidence
of a relationship with the demand for service. this group, a large drop in the relative rate of
attainment is seen at the termination of the Koi¥am similar to the sharp decrease observed
for homeownership and marriage. For individualdweibllege or more, there is a steep and
downward trend appearing across cohorts. This doeappear to be correlated with the demand
for service, and the trend may be due to educdignuptions among veterans relative to non-
veterans.

Although these benefits affected the educatiotialanent of male veterans of the
Korean War, education and income are highly cotedlavith the decision to marry. Thus,
including income and education controls reducegttential for omitted-variable bias,
independent of any relationship with veterans’ g€l he inclusion of a linear income control
in column (3) reduces the estimated effect on ragerito 7 percentage points. Columns (4)-(8)
report conditional estimates of equation (1) ugingextensive combination of income and
education controls, including up to a quartic ioame, and education interacted with income.
The estimates fall by up to 1 percentage point, ierall, appear robust to the inclusion of
these controls. The effect of coming of age pricthie termination of the Korean War on
marriage rates is between 6-12 percentage poimtkelpreferred specification, reported in

column (8), the estimated effect is 6 percentagetpoGiven a mean rate of marriage of 59% for
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men of comparable ages in 1940, this estimate septe a large increase in the rate of marriage
of approximately 10%.
3.4.2. Veteran Status and Instrumental Variablenkastes

Following Ricks (2016), to estimate the impacebibility for the VA loan program on

marriage rates, the following estimating equatiodexed by individual, can be used:
Marriage; = 19 + 1,Veteran; + X'w + ¢; (2)

where the coefficient of interest#s. This parameter describes the effect of beingti@rae on

the probability of marriage. OLS estimationmfin equation (2) is biased due to positive

selection into military service (e.g., Angrist, B9&ngrist, 1990; Angrist and Krueger, 1994),

making. Hence, the pre-end-of-war indicator camised as an instrument for veteran status

(Bound and Turner, 2002; Fetter, 2013).

Using the preferred specification, reduced-forrd srstrumental variable estimates are
reported in Table 3.6. Column (1) reports the fatsige estimate of veteran status on the pre-end
of war indicator. Coming of age prior to the teration of the Korean War increases an
individual's probability of being a veteran by appimately 17 percentage points compared to
individuals who came of age after the terminatibwar. Column (2) reports the reduced-form
estimate of marriage on the pre-end-of-war indic&tam column (8) of Table 3.5. Column (3)
reports the instrumental variables estimate, oEligibility for the VA loan program as proxied
by being a veteran increases the probability ofriage by approximately 38 percentage points.
3.4.3. Homeownership and Instrumental Variablerates

Given that the VA loan program was expected toease the rate of homeownership, the
relationship between year of birth and the proligtoff homeownership can also be estimated.

This relationship is described by the following atjon, indexed by individual



89

Oown; = py + p1Pre_.EOW; + X'u + ¢; 3)
where the coefficient of interestps. Estimates op; are reported in column (1) of Table 3.7.
Individuals coming of age prior to the end of waperienced an increase in homeownership of
approximately 10 percentage points. This estinsmgightly smaller than in Fetter (20133).
Given a mean homeownership rate of 10% for memwoifparable ages in 1940, this is
equivalent to a doubling of homeownership ratestim group of individuals.

Using the VA loan program, the effect of mortgagésidies on marriage rates through
the homeownership channel can also be estimatesl rdlationship is described by the
following estimating equation, indexed by individliia

Marriage; = ay + a;0wn; + X'0 + ¢; (4)
where the parameter of interestris which describes the effect of transitioning froenter to
owner on the probability of marriage. As describeRicks (2016), this relationship assumes
that the expectation of homeownership is followgdHe joint decision to marry and own a
home, regardless of which event occurred firste@ithat mortgage subsidies improved both the
expectation and realization of homeownership, eqndgt) is estimated using instrumental
variables. Column (3) of Table 3.7 reports therimsiental variables estimatesaf in equation

(4). Homeownership increases the probability ofrrage by 63 percentage points.

3.5. Robustness Checks
3.5.1. Sample Selection
Column (1) of Table 3.8 reports estimates of dqudtl) using the sample of men born

(coming of age) between 1928Q4-1938Q3 (1946Q4-13%6This increases the window of

% The difference is small in economic terms, but mattributed, to the inclusion of income and etion
controls.



90

analysis to five years before and after the tertionaof the Korean War, respectively. For this
sample of individuals, coming of age prior to teentination of Korean War hostilities increases
marriage rates by approximately 12 percentage oOliftis is an increase of approximately 21%
given a baseline mean of 56% for men of comparadps in 1940. The difference between the
primary and extended samples is economically simaliagnitude.

Another potential concern is that some men may len married prior to entering
service or during their time in service. In suckes it is difficult to establish a causal
relationship between the VA loan program and mgeid he effect should be observed for men
not married prior to or during service becausetti@ group, changes in the expectation of
homeownership are more likely to promote marrikggure 3.4.a shows the relationship
between veteran status, homeownership, and mafoagiee subsample of men married after
the passage of the Korean War Gl Bill. The cohffeices seen in Figure 3.2 exist among this
subsample of men as well. The estimate of equétiprestricted to this subsample of men is
reported in column (2) of Table 3.8. The estimdtg,;dfor this group falls to 3.2 percentage
points. Figure 3.4.b performs a similar exercigeie subsample of men married after the
termination of Korean War hostilities. The estimatequation (1) restricted to this subsample
of men is reported in colun(®) of Table 3.8. The estimate @f for this group falls further to
1.7 percentage points. Thus, at least half of tlezadl estimate results from individuals not
married prior to entering service.

3.5.2. Automobile Usage

Between 1940 and 1960, automobile ownership wasiggpamong American families. .

The Korean War Gl Bill did not provide direct sutiss to automobile markets. Any time-series

growth observed in the automobile market shouldoeadirectly related to service benefits.
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Thus, automobile ownership can be used to testhehélhe VA home loan program is truly a
mortgage market intervention, rather than an effjeaerated from credit markets as a whole.
Automobile ownership can also test for effects fregrvice. If veterans are different than
nonveterans, then cohort differences in automabileership might be observed.

Figure 3.5 shows the rates of automobile ownerkfripeterans relative to non-veterans.
The graph also includes the relative rate of mgeriand overall proportion of veterans. Relative
automobile ownership shows a slight downward trétajump appears at the war break as is
the case with marriage and veteran status. In aodestimate this relationship, the marriage
indicator is substituted with an indicator for wihet the individual owns an automobile on the
left-hand side of equation (1). The automobile @atior is equal to 1 if the household owns at
least one automobile and equal to zero if theyaomwn an automobile.

The reduced-form estimate of any automobile owriprsn the pre-end-of-war indicator
for the primary sample is reported in column (4)Yable 3.8. The estimate is close to zero and
statistically insignificant. This suggests thatrthiss no difference in automobile ownership
among individuals coming of age prior to the teration of war versus those who came of age
after the war. This supports the notion that eligybfor the VA home loan program is likely
responsible for the observed increases in home®hipeand marriage.

3.5.3. Estimation using Quarterly Variation in tBemand for Military Service

Lastly, this paper attempts to account for vasiathy quarter of birth similar to that
observed among individuals drafter into servicarduWWWIIl. While the primary estimates rely
on between-cohort variation, an alternative tonesting equation (1), indexed by individuais

Marriage; = yy + y1Pre_EOW; + y,PreEOW * QOB1; + X' + ¢; (5)
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wherey;respresents the marginal effect for individuals ic@nof age prior to the termination of
the Korean War who were not born in the first geladf a calendar year; and the coefficient of
interest,y,, is the additional marginal response for simifatividuals who were born in the first
guarter of the calendar year. In order to identifyof quarter of birth, year-of-birth fixed effecct

are included in equation (5) and quarter-of-birted effects are not included.

Table 3.9 reports the reduced-form estimates oaton (5) for the primary sample. The
estimate of/;is approximately 1 percentage point. Individualsow of age prior to the end of
the Korean War who were not born in the first geiadf a calendar year were 1 percentage point
more likely to be married than individuals not bpmor to the termination of war. The estimate
of y, is 1 percentage point. Individuals who were baorthe first quarter of the calendar year
and prior to the termination had an additional @ase in the probability of marriage of 1
percentage point. Therefore, a higher probabilitynitary service, as proxied by being born in
the first quarter of the calendar year, generatesahincrease in marriage rates of approximately
2 percentage points. Column (2) re-estimates egu&h) with an independent effect from being
born in the first quarter of the calendar year. €sttmate of,from equation (5) is largely

unaffected by the inclusion of this intercept term.

3.6. Extensions

The final portion of this study analyzes the rielaship between mortgage subsidies and
marriage at different points in the lifecycle. Etjoa (1) is re-estimated for the primary sample
using decennial Census data for 1960-1980 in dodanalyze the impact of cohort differences
on marriage rates at different ages for the samtle pears. These estimates are reported in Table

3.10. In 1970, the sample is between the ages-dB44nd the estimated effect decreases to
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upwards of 1 percentage point. In 1980, individ@atsbetween the ages of 54-59. The estimated
effect falls to almost zero and becomes statidyigasignificant. This supports the findings in
Ricks (2016), whereby the effect of mortgage subsidn marriage rates attenuate over the
lifecycle. Thus, mortgage subsidy programs may hanger impacts on household formation at

younger ages.

3.7. Conclusion

This paper uses access to the VA Loan Guarantyr@no among Korean War cohorts to
present a second set of estimates of the relaijphgitween mortgage subsidies and household
formation. Cohorts who came of age prior to thenteation of Korean War hostilities were 6
percentage points more likely to be married congh&wehose who came of age after the war. In
proxying for program eligibility through veterarasis, instrumental variable analysis shows that
eligibility differences increase the probabilityrogarriage by 38 percentage points. A second
finding is that coming of age prior to the terminatof war is associated with increases in
homeownership of 10 percentage points. Given a bamership rate of 10% among men of
similar ages in 1940, this is equivalent to a dmghbf homeownership. Instrumental variable
analysis implies that becoming a homeowner is aa®atwith a 63 percentage point increase in
the probability of marriage. Lastly, analysis ohoa differences at different ages for the same

birth cohorts suggests that these effects attemwititeage.
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Figure 3.1
Aggregate Rate of Veteran Status by Year-and-Quattgirth in 1960 for Birth Years 1913-
1938.
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Figure 3.2
Aggregate Rates of Veteran Status, Homeownershigvirriage by Quarter-and-Year of Birth
in 1960 for birth years 1928-1938.
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Note: The figure above uses a sample of white inem between 1928Q1-1938Q4, in the 1960 Census
microdata. The left axis corresponds to ownershipraarriage rates among veterans relative to non-
veterans. Individual data points are generated\iglidg the rate of homeownership or marriage of
veterans by the same rate for nonveterans in ezshquarter cell. Thus, individual data points espint

a ratio of veterans relative to nonveterans fohep@rter-by-year birth cohort. The right axis
corresponds to the aggregate rate of veteran statong all men in the sample.
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Figure 3.3
Aggregate Rates of Veteran Status and Educatiottaindent by Year of Birth in 1960 for birth
years 1928-1938.
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Note: The figure above uses a sample of white inem between 1928-1938 in the 1960 Census
microdata. The left axis corresponds to rates atational attainment among veterans relative té non
veterans. Individual data points are generated\iglidg the rate of educational attainment of vater by
the same rate for nonveterans in each birth ydarTteis, individual data points represent a ratio
veterans relative to nonveterans for each yeairtsf tohort. The right axis corresponds to the aggte
rate of veteran status among all men in the sample.
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Figure 3.4.a
Aggregate Rates of Veteran Status, Homeownershigviiriage by Quarter-and-Year of Birth
in 1960 for birth years 1928-1938 among men whcewearried after the Korean Gl Bill

passage.

- —
S|
o N
o |
=
C foo) n | © C
S o =
g ] 2
o B c
S S
E; — i B
> o
c ] - < 2
S A ks
£
o ]
e
& —_

LO_ -
- - N
I I I I I I I I I I I
1928 1930 1932 1934 1936 1938
Birth Year-Quarter
——— 0Own ---=---- Married — Veteran

Source: IPUMS USA 1960

Note: The figure above uses a sample of white inem between 1928Q1-1938Q4, in the 1960 Census
microdata. Compared to Figure 3a, this graph isictsd to men married after the Gl Bill was passed
The left axis corresponds to ownership and marniagges among veterans relative to non-veterans.
Individual data points are generated by dividing tiite of homeownership or marriage of veterarthbéy
same rate for nonveterans in each year-quarterideik, individual data points represent a ratio of
veterans relative to nonveterans for each quastgrelar birth cohort. The right axis correspondghi
aggregate rate of veteran status among all mdreisample.



99

Figure 3.4.b
Aggregate Rates of Veteran Status, Homeownershigvirriage by Quarter-and-Year of Birth
in 1960 for birth years 1928-1938 among men whcewearried after the end of Korean War

hostilities.
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Source: IPUMS USA 1960

Note: The figure above uses a sample of white inem between 1928Q1-1938Q4, in the 1960 Census
microdata. Compared to Figure 3a, this graph isicésd to men married after VJ Day (the end of)war
The left axis corresponds to ownership and marniagges among veterans relative to non-veterans.
Individual data points are generated by dividing tiite of homeownership or marriage of veterarthbéy
same rate for nonveterans in each year-quarterideik, individual data points represent a ratio of
veterans relative to nonveterans for each quastgrelar birth cohort. The right axis correspondghi®
aggregate rate of veteran status among all mdreisample.
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Figure 3.5
Aggregate Rates of Veteran Status, Ownership of Autpmobile and Marriage by Quarter-
and-Year of Birth in 1960 for birth years 1928-1938
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Note: The figure above uses a sample of nonwhitg, lnern between 19280Q1-1938Q4, in the 1960
Census microdata. The left axis corresponds toatgeof any automobile ownership and marriage rates
among veterans relative to non-veterans. Individagh points are generated by dividing the ratngf
automobile or marriage of veterans by the samefoateonveterans in each year-quarter cell. Thus,
individual data points represent a ratio of vetenagtative to nonveterans for each quarter-by-peén
cohort. The right axis corresponds to the aggregaéesof veteran status among all men in the sample
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Table 3.1
Annual Potential Takeup of VA Home Loans Among Kor&Var Veterans, 1953-1957
Number of
Living
Korean Number of Cumulative Eligible Annual
War Applications  Applications  Veterans Takeup  Cumulative
Year Veterans Closed Closed per Annum (%) Takeup (%)
@ 2) 3) 4 (5) (6)
1953 1235000 . : 1235000
1954 2046000 48323 48323 2046000 2.36 2.36
1955 3188000 120241 168564 3139677 3.83 5.29
1956 3822000 159265 327829 3653436 4.36 8.58
1957 4202000 149208 477037 3874171 3.85 11.35

Note: The estimated take-up rate is based on thkrtomber of veterans surviving the Korean War as
reported in the Veteran's Administration Annual Bep for 1953-1957. Home loan application
information for Korean War veterans are not distisbed by the VA until 1954. After 1952, the VA
clearly distinguishes between veterans servingiip WWII or only the Korean War versus those
veterans serving in both wars. The AdministratiarVe@terans Affairs follows a fiscal year ending in
June of each calendar year.
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Table 3.2
Estimated Takeup of VA Home Loans Among Veteran&dg Group (Males, 18+)
Veteran Veterans with
Composition Estimate Total Total VA Mortgage
Age (%) Veterans Mortgage (%)
1) (2) 3) (4)
a. Takeup of WWII Veterans in 1950 by Age Group
Under 35 72.97 11227164 615301 5.48
35-44 21.12 3249523 234139 7.21
45-64 5.35 823151 65181 7.92
65+ 0.56 86162 4518 5.24
b. Takeup of WWII & Korean War Veterans in 1960Agye Group
Under 35 36.78 7253752 1227050 16.92
35-44 43.36 8551459 1544396 18.06
45-64 19.22 3790568 543671 14.34
65+ 0.65 128193 65543 51.13

Note: Veteran composition is determined based foffensus microdata for 1950 and 1960 (Ruggles et
al, 2015). The Census of Housing Residential Fieammrmation provides tabulations of VA mortgage
holdings by age groups. Age groups vary from 1950960 based on how the information is reported by
the Census of Housing. The total number of liviegevans in 1950 and 1960 is taken from the Vetsran’

Administration Annual Reports for each year.
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Estimated Takeup of VA Home Loans Among US Popoiably Age Group (Males, 18+)

Total VA First

US Composition  Estimate Total  Total VA First Mortgage
Age (%) Population Mortgage (%)
(€] 2) ®3) 4)
a. Takeup Among US Population in 1950
Under 35 40.30 18130631 615301 3.39
35-44 22.97 10334010 234139 2.27
45-64 27.87 12538479 65181 0.52
65+ 8.86 3986040 4518 0.11
b. Takeup Among US Population in 1960
Under 35 33.82 18721759 1227050 6.55
35-44 21.17 11719090 1544396 13.18
45-64 31.95 17686582 543671 3.07
65+ 13.07 7235168 65543 0.91

Note: US Population of males, 18 years of age aed, @along with the age composition is determined
based off of Census microdata for 1950 and 196@dRs et al., 2015). The total US population i®tak
from the US Census Bureau’s Fast Facts for 1950.866. The Census of Housing Residential Finance

provides tabulations of VA mortgage holdings by ggaups. Age groups vary from 1950 to 1960 based
on how the information is reported by the Censudaising. The total number of living veterans irbQ9

and 1960 is taken from the Veteran’s Administrattaimual Reports for each fiscal year.
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Summary Statistics in 1960 for Sample of Men Boatvigzen 1931-1936

Pre End of War

Pre End of

Sample Selection: Full Sample Cohort=1 War Cohort=0
1) (2) 3)

Veteran of WWII or Korea 0.39 0.56 0.22
Veteran of Any Period 0.56 0.66 0.47
Owns home 0.30 0.38 0.22
Married 0.73 0.80 0.67
Age 25.76 27.27 24.25
Less than High School 0.34 0.35 0.33
High School Completed 0.36 0.35 0.37
Some College 0.15 0.14 0.16
College or More Completed 0.50 0.16 0.14
Personal Income (000,000s of 1990%) 0.19 0.21 0.16
Observations 51,065 25,607 25,458
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Table 3.5

Reduced Form Regressions of Marriage on Pre- E@ian War Indicator in 1960 for men born betw&8800Q4:1936Q3.

Dependent Variable: 1 = Married
) 2) 3 4) 5) (6) ()
Pre End of War Cohort 0.121 0.121 0.073 0.071 0.059 0.062 0.062
(0.015) (0.015) (0.010) (0.010) (0.008) (0.008) 0Q3)
Income 1.041 1.098 2.31 4.184 2.93
(0.067) (0.063) (0.089) (0.205) (0.316)
Income”2 -2.077 -10.043 -8.905
(0.120) (1.032) (2.930)
Income”3 9.653 3.008
(1.773) (2.187)
Income "4 -3.218 -11.086
(0.928) (1.540)
Completed High School -0.028 -0.042 -0.044 0.086
(0.005) (0.005) (0.004) (0.033)
Some College Completed -0.098 -0.103 -0.099 -0.035
(0.009) (0.008) (0.007) (0.027)
College Completed -0.135 -0.134 -0.124 0.033
(0.008) (0.006) (0.006) (0.030)
Constant 0.681 0.761 0.605 0.629 0.514 0.409 0.334
(0.014) (0.017) (0.018) (0.017) (0.016) (0.016) 01®)
Birth State FE NO YES YES YES YES YES YES
Income x Educ NO NO NO NO NO NO YES

Note: Total number of observations is 51,179 foreiressions. Heteroskedasticity-robust clustetaddard errors are reported. Clustering is
done at the year-by-quarter of birth level. Theetine comparison mean taken from the 1940 IPUMSuw®for men between 24-29 years of age
is 0.592.
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Table 3.6

Instrumental Variables Estimates of Marriage onevat Status in 1960 for men born between
19300Q4:1936Q3.

First Stage Reduced Form \Y
Dependent Variable: 1 = Veteran 1 = Married
1) (2) 3)
Pre End of War Cohort 0.166 0.062
(0.020) (0.008)
Veteran 0.375
(0.040)

Note: Total number of observations is 51,179 foreairessions. Heteroskedasticity-robust clustered
standard errors are reported. Clustering is dotigeagear-by-quarter of birth level. First-stagst&tistic

is 66.64. Controls include Birth State FE, Incotimedugh quartic), Education, and Income x Education
The baseline comparison mean taken from the 194M® census for men between 24-29 years of age is
0.592 for marriage and 0.006 for veteran status.
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Table 3.7

Instrumental Variables Estimates of Marriage on ldomwnership in 1960 for men born between
1930Q4:1936Q3.

First Stage Reduced Form v
Dependent Variable: 1 =0wn 1 = Married
1) (2) 3)
Pre End of War Cohort 0.099 0.062
(0.011) (0.008)
Ownership 0.625
(0.036)

Note: Total number of observations is 51,179 foreairessions. Heteroskedasticity-robust clustered
standard errors are reported. Clustering is dotigeagear-by-quarter of birth level. First-stagst&tistic

is 79.73. Controls include Birth State FE, Incotiedugh quartic), Education, and Income x Education
The baseline comparison mean taken from the 194M® census for men between 24-29 years of age is
0.592 for marriage and 0.098 for homeownership.
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Table 3.8

Robustness Checks

Dependent Variable 1 = Married 1 = Own Auto
1) (2) 3) (4)

Pre End of War Cohort 0.117 0.032 0.017 -0.003

(0.015) (0.008) (0.008) (0.005)
Observations 87,478 43,629 39,827 19,788
Primary Sample X X X
Extended Sample X
Married After Gl Bill X
Married After EOW X
Mean 0.562 0.592 0.592 0.910

Note: Heteroskedasticity-robust clustered standamts are reported. Clustering is done at the-pgar
guarter of birth level. Controls include Birth $t&E, Income (4), Education, and Income x Education
For columns (1)-(3), means are based off of thédX2dnsus data for men of comparable ages. For
column (4), means are based off of 1960 sampleenf who came of age after the termination of the

Korean War.
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Table 3.9

Reduced Form Regressions of Marriage on Pre- E@gfan War Indicator Interacted with
First Quarter Indicator in 1960 for men born betw&830Q4:1936Q3.

Dependent Variable: 1 = Married
(1) (2)
Pre End of War Cohort*Born First Quarter 0.012 16.0
(0.003) (0.0050)
Pre End of War Cohort 0.012 0.0119
(0.005) (0.0050)
Born First Quarter 0.028
(0.0035)

Note: Total number of observations is 51,179 foreairessions. Heteroskedasticity-robust clustered
standard errors are reported. Clustering is dotigeagear-by-quarter of birth level. Controls irgdu

Birth State FE, YOB FE, Income (4), Education, #mtbme x Education. The baseline comparison mean
for marriage rates is 0.592 and is taken from 8%01IPUMS census.
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Table 3.10
Reduced Form Regressions of Marriage on Pre- E@dan War Indicator for men born
between 19300Q4:1936Q3

Census Year 1960 1970 1980
Dependent Variable: 1 = Married
@) (2) 3)
Pre End of War Cohort 0.062 0.006 0.003
(0.008) (0.003) (0.003)
Observations 51,179 47,647 47,890

Note: Heteroskedasticity-robust clustered standamts are reported. Clustering is done at the-pgar
guarter of birth level. Controls include Birth &&E, Income (4), Education, and Income x Education
The baseline comparison mean is 0.592 and is fagenthe 1940 IPUMS census



111

Chapter 4

Homeowner Behavior, Health Status, and Medicaid Payent Eligibility: Evidence from the
Deficit Reduction Act of 2005

Judith S. Ricks
Department of Economics
Syracuse University
[ricks@syr.edu




112

4.1. Introduction

Medicaid is the largest, most important payer dedly long-term care services in the
United State&? Eligibility for Medicaid is means-tested and regsi an individual to have asset
and income levels at or below their state’s maxinaligibility requirement* Otherwise, long-
term care services must be paid for out-of-podidetdicaid’s implicit tax, thus, creates a large
incentive among elderly households to shelter endgdown assets so as to gain eligibility. In
particular, the housing asset acts as a good mechdor sheltering assets because it has,
traditionally, been considered a non-countabletasken determining eligibility? This facet of
Medicaid long-term care has been relatively undelistl in public and urban economics.

This paper makes use of the federally mandateccD&eduction Act of 2005 (DRAO5),
which created an eligibility cap of $500,000 in rayuntable housing equity on an individual
basis. Consequently, individuals with housing egaiter $500,000 may have become ineligible
for Medicaid long-term care payments even if ti@in-housing assets and income met their
state’s eligibility criteria. This paper tests ihglicit taxation of Medicaid means-testing by
analyzing whether households likely to require loeign care reduce housing equity after the
passage of DRAOS.

Medicaid expenditure on long-term care servicesskas significant growth since its
implementation in the late 1960s. According to @enters for Medicare and Medicaid Services
(CMS), long-term care services and support totalest $140 billion and accounted for 34.1

percent of all Medicaid spending in 2012. Eldertygons with physical disabilities accounted

0 Long-term care services and support, generaltyuéte nursing home services and/or home and comyrbased
services.

“1 Medicaid eligibility requirements vary substariiidly state. For details on state-level eligibilitgaders are
referred to the Centers for Medicare and Medic&d/iSes atvww.cms.gov Coe (2007) also provides an outline of
Medicaid income eligibility requirements.

2 The protected status of housing equity only agptethe individual’s primary residence and recuittet the
individual plan to return to the home, or the preseof a spouse, disabled child, or minor depenclatd in the
home.
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for a majority of these expenditures. Moreoversehexpenditures are expected to grow
exponentially with the aging of theby boomepopulation. At both the state and federal level,
there is a prevailing emphasis on cost-cutting@ndrol measures with respect to Medicaid
long-term care spending. DRAQOS was one such meastiieh targeted individuals considered
housing-rich and income-poday forcing them to spend down at least a portibtineir housing
wealth.

Among economists, the widespread take up of Medlilcaig-term care services has led
to a growing body of literature analyzing the indival welfare implications of Medicaid as a
provider of long-term care insurance for the elgdétHowever, the relationship between elderly
housing behavior and Medicaid means-testing has tegatively understudied. One reason for
this is the lack of policy variation with respeatthe housing asset’'s exempt status. DRAO5
provides the first across-the-board change intdeis of housing as an entirely exempt asset in
determining Medicaid long-term care payment eligioi

In this paper | make use of detailed panel data fitee Health and Retirement Study
(HRS) to test the responsiveness of individual mguequity to a potential loss in Medicaid
payment eligibility. Given that individuals who amnpate the need for nursing home care are
more likely to respond to this policy, | use indiual variation in health status to predict entry
into long-term care and the need for Medicaid.

The paper makes three contributions to the exidiieigture. First, it examines an
across-the-board change in Medicaid eligibilityuegments on the use of Medicaid protected

assets by households. Second, it combines timati@ariwith individual health status as a

3 Norton (2000) provides an in depth discussionr@wiew of the literature on long-term care and nse@sted
public insurance.
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predictor of responsiveness to Medicaid long-teanme @ligibility. Third, it attempts to analyze
the mechanisms by which housing equity holdings beyeduced.

There are three primary findings. First, implemé&otaof the policy leads to reductions
in housing equity of between $82,000 and $220,806fMss a variety of health measures
predicting entry into long-term care. Second, theféects are substantially larger than any
effects found for health factors less likely togiot long-term care needs. Third, while | am
unable to disentangle the mechanisms through wioaheowners reduce housing equity, |
provide evidence of substantial heterogeneity actios distribution of total housing debt. This
indicates that some homeowners may be reducinghbase value and others may be increasing
housing debt.

The paper is organized as follows: section Il dessrthe institutional details of
DRAO5’s home equity provision and a descriptiomedévant literature; section Il discusses the
data construction and empirical framework; sectibprovides baseline estimates of housing
equity holdings and quantile regression estimaestion V provides robustness checks; section

VI provides an extension to housing transitionsl section VIl concludes.

4.2. Background

Concern over an aging population has troubleccpetiakers and academics alike. This
stems from the fact that the aged are dispropateéy at risk of incurring catastrophic long-
term care expenses. According to the AdministratiorAging, annualized average nursing
home costs in 2010 ranged from $83,580 for a privadm, $74,820 for a semi-private room,
and $39,516 for an assisted living facility. Honmel @ommunity-based services are generally

smaller, but remain substantial. The probabilityofsing home entry increases with age and is
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highly correlated with assisted daily living (ADLjnitations. Such limitations include requiring
help bathing, dressing, eating, etc. The probahilitentering a nursing home among 65 year
olds is between 35-50 percent, and, among indilsderatering nursing homes, between 10-20
percent will incur stays of greater than five ye@sown and Finkelstein, 2007). Thus, long-
term care generates a grossly right-skewed disitoibwf expenditures among the elderly.
4.2.1. The Home Equity Provision of the Deficit iReihn Act of 2005

Under section 6014 of the Deficit Reduction Ack6D5 (DRAO5), the status of housing
equity as a completely non-countable asset withe®sto long-term care services changfed.
This provision of DRAO5 was implemented as a castiog measure and intended to force
individuals with high levels of housing equity toesnd down the housing asset before relying on
Medicaid. This is the first change in the statubadising equity with respect to Medicaid
eligibility since the development of Medicaid ireth960s. DRAQOS was signed into law on
February 8, 2006, and the home equity provision eftective for all payment applications filed
on or after January 1, 2006.

The act does not deny a person from becoming Mebetayible, but requires that “states
must deny payment [for nursing facility serviceother long-term care services] if the
individual's equity interest in his or her home egds $500,000” (CMS Enclosure, 2006b).
Under the provision, states had the opportuniin¢cease the housing equity limit up to a
maximum of $750,008> According to the National Association of State Meitl Directors, as
of October 2007, ten states intended to increasaadlising equity limit to the maximum, but

only one state had actually implemented the promi&i

* The protected status of housing equity only appbese individual’s primary residence.

“° States opting to increase the housing equity limeite not required to impose the increase in aoumifmanner
across the state. The limit could vary by regiod/aneligibility groups.

6 Massachusetts implemented the provision in JuBOO#6.
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The equity value of the home is determined by ke difference between the current
market value of the home and any encumbrance,aiehmortgage, reverse mortgage, home
equity loan, or other debt secured by the homeoAting to the Government Accountability
Office, verification of primary residence valuatisncommonplace and various methods are
used to gather this information. Applicants areftequired to self-report the information and
at least 35 states conduct official property sessct some level (GAO, 2012).

Finally, the equitynterestis determined by dividing the total equity amotig a
homeowners. For example, a widowed homeowner Vi P00 in home equity would carry an
equityinterestof $500,000 (i.e., $500,000 divided by one ownarnnarried couple with
$500,000 in home equity would allocate $250,008qunityinterestto each spouse (i.e.,
$500,000 divided by two owners). Thus, unmarriechbowners with at least $500,000 in home
equity or married homeowners with at least $1 onillin home equity would be affected by the
DRAOS5 provision. This detail makes it unlikely thmarried homeowners would be affected by
the DRAO5 provisiorf!

4.2.2. Existing Literature

There are two primary areas of the economicsalitee relevant to this study. First, this
paper fits in with the literature on elderly houskehbehavior and social insurance programs.
Earlier studies have shown that elderly househaidsesponsive to Medicaid policy due to the
implicit tax it imposes. Households may attempptotect or spend down their assets in order to
gain eligibility (Coe, 2007; Greenhalgh-Stanley12]) There is also evidence that elderly
homeownership and living arrangement decisionsamsitive to Medicare policy (Engelhardt
and Greenhalgh-Stanley, 2010) and Social Secueitetits (Engelhardt, Gruber, and Perry,

2005; Engelhardt, 2008).

" Less than 1% of HRS homeowners in 2004 have hamigyeof $1 million or more.
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A second body of literature has extensively aredythe relationship between housing
equity and elderly demand for public or privategdgrerm care insurance. Because Medicaid acts
as a substitute for private long-term care insugatieere is a potential for crowd-out (Brown et
al., 2007; Brown and Finkelstein, 2008; Brown amtkglstein, 2011). Given that housing has
historically been an exempt asset, the shelterirag®ets may affect crowd out of private long-
term care insurance. Another hypothesis is thadgmtielderly homeowners use the home as a
precautionary buffer, foregoing private long-teranecinsurance in the short term. In the long-
term, they are more likely to extract home equitgcording to the literature, home equity
extraction most commonly occurs due to entry intaesing home (Venti and Wise, 2004,
Walker, 2004, Davidoff, 2010) and may be precedgtimitations in activities of daily living

(Davidoff, 2010; Davidoff, 2013).

4.3. Data, Econometric Framework, and ldentificatio

This paper analyzes the behavior of elderly hooisishto a change in Medicaid payment
eligibility for long-term care services. Of partiauinterest in this study is how the policy
change impacts elderly individuals with a greatezlihood of requiring Medicaid long-term
care. | use a variety of self-reported health messswhich may predict entry into nursing home
care, as a proxy for health status in order to sti@atchanges in the distribution of housing
equity may be driven by persons more likely to esjiMedicaid payments. Because the DRAO5
eligibility cutoff is based on housing equity, teahpt to measure the extent and mechanisms

through which elderly individuals may withdraw etyuafter the policy change.
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4.3.1. Data Construction and Sample Restrictions

For the primary sample, | create a balanced pdatel set for 2004-2006 from the RAND
version of the Health and Retirement Study (HR®g HRS is a rich data set covering a
representative sample of U.S. elderly householdzrevthe head of household is age 55 or older.
Households are surveyed every two years and ingiickspondents are asked detailed
information on individual health and household lenvealth.

Because the DRAO5 provision focuses on an indiVigishareof housing equity, |
restrict the primary sample to unmarried homeowneamely, widowed, separated, and
divorced individuals. The sample is further reséritto individuals age 65 or over in 20t4.

This reduces potential confounding effects dueffer@nces in Medicare coverage. It also

allows health measures to be more comparable attresample as health shocks are highly
correlated with age. To provide a better comparamoss the treatment and control groups, only
individuals with house values above $200,000 azkided in the analysis, although similar
results are found by varying this cutdtf.

Table 4.1 shows summary statistics for elderly @owners age 65 and over. The left
panel is the sample of all homeowners, and the¢ pghel is homeowners with home values of at
least $200,000 in 2004. Both samples are furthelkesr down into married versus unmarried
households. Two noticeable differences exist antbagample of married and unmarried
homeowners. First, the average age of unmarrieddimids is about 3 years older than married
households. Second, the proportion of the sampleisfemale increases by approximately 30

percentage points. Because widows are more likehetolder and female, these differences are

“8 Estimates for the sample of individuals 55+ an¢l &€ similar and available upon request from titaar.

49 Estimates that restrict the sample to individwdthout private long-term care insurance in thepeeiod provide
qualitatively similar results. Due to the small rhen of households who purchase private long-tema icesurance
these estimates are not included, but are availgide request.
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attributed to a higher proportion of widows exigtin the unmarried sample. With respect to
differences in the value of homes, restrictinggample to homes above $200,000 affects the
geographic representation of the sample. The ptiopoof homes in the Northeast and Western
regions increases substantially.

4.3.2. ldentification Strategy

Prior to DRAOS the primary residence was a preigetsset with respect to Medicaid
payments for long-term care services. The housijuityecap imposes an implicit tax of 100%
on at least the individughareof home equity exceeding the cutoff. Assumingratividual
meets all other state eligibility requirementsjratividual could be deemed ineligible for long-
term care payments unless they reduce their hoesjagy. To identify the effects of DRAOS, |
use time variation by comparing the periods beém@ after the policy change. Second, |
compare individuals with house values above anavb#he DRAOS cutoff. Lastly, | make use of
individual variation in health status that is likéb predict entry into long-term care. Given the
narrow time frame surrounding the policy impleméntg this allows me to focus on the effect
from individuals more likely to be affected by thelicy change.

Figure 4.1 shows nonparametric, kernel-densitynesés of housing equity among
unmarried HRS homeowners age 65 and over in 2002@06>° The sample is restricted to
individuals with housing equity between $275,008 $800,000. For both years, the distribution
is skewed to the left. This shows that there aneHfeuseholds at the right tail of the distribution.
In 2004, there is a hump just past $500,000, wtiskipates in 2006. This provides suggestive

evidence of a potential reduction in housing eqaityong homeowners near the DRAO5 cutoff.

0 samples are statistically significantly differesing a two-sample Epps-Singleton test. Epps-Sioiglstatistic of
63.1 with a p-value of 0.000.
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It is hypothesized that reductions in housing océn occur through either a reduction
in the value of housing or an increase in the vafuencumbrances. There are three potential
mechanisms for reducing the value of housing. Fastindividual may choose to reduce their
home value by transitioning into a lower valued legivienti and Wise, 2004). A second way to
reduce home value is by reducing property mainteméevels (Davidoff, 2004} Third, home
values may be reduced by transferring the housiegtao another individual or to a trést.

Another possibility is the reduction of housingigyg by increasing the value of
encumbrances. The two likely scenarios are fowviddals to increase mortgage debt through a
second mortgage or by increasing housing debt ¢irbome equity loan products. Greenhalgh-
Stanley (2012) finds evidence of this mechanisimenstudy of the impact of Medicaid Estate
Recovery Programs on homeownership. Given thaitaedstraints were low over the period in
guestion; these are two likely possibilities faduweing housing equity. In this paper, | will
attempt to analyze these mechanisms as well asngotnansitions into lower valued homes.
4.3.3. Econometric Specification

This paper employs a differencing strategy to azeaiderly homeowner responses to
the DRAO5 housing equity cutoff for Medicaid loreyin care payment eligibility. The primary
specification, indexed by individual,and timef, is
EQUit}’it — ﬁDL{)OSt + SDiI;Iealth*Post + eDébove*Post + (pDiIZealth*Above*Post

l

+yi + U (1)

> This is a valid explanation for home owners nearBRA05 cutoff although these changes are notyligatked

up in property search valuations in the short-term.

%2 This is unlikely in the short —term because thelMaid look-back provision imposes a penalty penadasset
transfers for less than fair market value. If adividual were to transfer the asset to a child goample, they would
likely become ineligible for Medicaid payment fanig-term care services. If the transfer is for tbss fair market
value they would be subject to a 60 month penadtyog in which they are not eligible to receive NMedd long-
term care payments. Or, if they transferred theshat fair market value, they would not be eligiblghout
spending down the newly acquired assets. (CMS Eanodp 2006a)
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whereEquity is the dollar value of housing equity for the r@sgent (in 2006 dollarsp?ost is

an indicator equal to one if the year is 2006 tarla¢#!t"js an indicator equal to one if the
respondent reports a specified health measureiprérperiodp4?°¢ is an indicator equal to
one if the respondent’s pre-period, self-reporteché valuation is above the DRAOS cutoff, and
y is a set of respondent-level fixed effects. Estasdor the effect frorilealth Above and the
interaction ofHealthandAboveare excluded due to time-invariance given theviddial fixed
effect. Treatment status is defined as having gopred home valuation above the cutoff and
reporting the specified health measure in the rged. The coefficient of interesp, describes
the additional average dollar change in housingtgdor a respondent with pre-period home
value above the cutoff that also reports the heakthsure in the pre-period when compared to
similar individuals who have either the reportedlttecondition or a home-value above the
cutoff in the pre-period. If elderly homeownerspesd to the DRAOS policy through changes in
housing equity, then, for the group of treatedvidlials, we expect reductions in housing equity
sufficient to make them eligible for Medicaid lotegm care payments.

Equation (1) is estimated using a variety of healdasures. The first two analyze
respondent level uncertainty measuring whetherdéubut-of-pocket medical expenditure may
exceed savings and the likelihood of entering aingrhome in the next five yeatsPhysical
ability tends to be a strong predictor of futuredeterm care needs and nursing home entry
(Davidoff, 2010; Gaugler et al., 2007). | use fodicators that proxy for the individual's
physical ability. These include whether the resgmideports having at least 1 ADL, at least 2
ADLs, is lacking at least one gross motor skilldaslacking at least one fine motor skill. Gross

and fine motor skills are similar to ADLs. The famncludes walking abilities, climbing stairs,

%3 Both indicators take on a value of one if the oesfent has any uncertainty (percent probability of greater).
This cutoff is used for precision. Results usinffedent uncertainty cutoffs are available from thehor upon
request.
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and bathing. The latter includes picking up a diesing, and dressing. Finally, | include two
reported health measures that are highly positizetyelated with nursing home entry (Gaugler

et al., 2007). These are diabetes and caticer.

4.4. Estimation Results
4.4.1. Unconditional DDD Estimates

The primary outcome of interest in this studyasi$ing equity. Table 4.2 illustrates
unconditional DDD estimates of the effect of DRAG%plementation on housing equity for
unmarried individuals age 65 or older. Treatmert @mntrol groups are defined using the gross
motor skills health measure. The top panel compaeshange in housing equity for individuals
who reported lacking at least one gross motor skilhe pre-period. The average difference is
estimated by comparing individuals whose pre-pehiodsing value was at-or-above the DRAO5
cutoff to those that were below the cutoff in tlie-period. Each cell contains mean housing
equity for the group, as well as standard errodstaa number of individuals in the group. For
individuals above the DRAO5 cutoff, housing equitys reduced by approximately $84,000 in
the post-period, compared to a reduction of $10fo0dhdividuals below the cutoff. The
difference-in-difference (DD) estimate shows atreéareduction of $74,000 for those above the
cutoff. The equivalent estimate in the bottom pateiws that individuals not lacking any gross
motor skills experienced a relative increase indirogiequity of $64,000 between 2004 and

2006.

** The HRS also includes stroke and memory diseabeaith indicators and information on prior nursigne
entry. These measures provide effects of similagmitade to other predictors of long-term care. Hesvedue to
the small size of the respective treatment grotfese estimates are not reported here but areablailipon request
from the author.
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Taking the difference in the DD estimates acrbsswo panels gives the unconditional
DDD estimate. The DDD estimate shows a decrea$&38,000 for individuals both above the
DRAOS cutoff and lacking at least one gross mokdr i the post-period relative to comparable
individuals either below the cutoff or not lackiagleast one gross motor skill. This
unconditional estimate is statistically significamtder a one-sided alternative hypothesis. It
provides some evidence that DRAO5S incentivizedviials more likely to require long-term
care to maintain lower levels of housing equity.

Table 4.3 reports unconditional DD and DDD estirsagdong with their standard errors,
for all of the health measures. DD treatment iS\vedent to panel A in Table 4.2, and DD
control is equivalent to panel B in Table 4.2. @ohs (1) and (2) show results for the respondent
level uncertainty measures. Columns (3) througlsk@w results for physical ability indicators.
Columns (7) and (8) report results for individuabhh indicators. Across the various measures
there is evidence that individuals more likely ¢éguire long-term care are also more likely to
maintain less housing equity relative to individulgss likely to require long-term care.
4.4.2. Conditional DDD Estimates

Table 4.4 reports fixed effects regression estimfiiehousing equity. Across all eight
health measures, unmarried homeowners with pregéouse values above the cutoff who also
report the health condition hold relatively lessisiog equity between 2004 and 2006.
Reductions in housing equity range from $82,208299,610 compared to individuals who
reported only the health measure or only havingradwvalue above the cutoff. The largest
estimate comes from the group of individuals rapgruncertainty in future medical

expenditures relative to savings. Based off ofrapda mean of over $357,000 this estimate

> DDD tables similar to Table 4.2 are availabledach health factor upon request from the author.
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accounts for a 61% reduction in housing equitygmproximately three years of nursing home
care.

While not all of the estimates are statisticalgngficant, some patterns in the estimates
are well aligned with predictions of nursing honmérg. Across ADL measures, we see a
monotonic increase in the magnitude of housingtgauianges in response to the policy,
although the estimate for 2 ADLs is not statisticalgnificant>® The gross motor skills measure
captures an effect similar to the ADL meastitesd carries a similar magnitude. The fine motor
skills measure has a smaller effect than gross mséiths, which is not statistically significant.
This is expected because fine motor skills ardivelly less likely to predict long-term care
needs than gross motor skills. With respect ta¢perted health measures, we see that both
cancer and diabetes generate large relative resatn housing equity. This is consistent with
evidence found in Gaugler et al (2007).

To understand the size of the estimates betieugeful to compare them to measures in
the existing literature. Greenhalgh-Stanley (20fh2asures changes in housing equity using
state-by-time variation in Medicaid estate recoaggrams. Reductions of housing equity are
smaller in magnitude at approximately $28,000 famarried individuals compared to married
individuals, equating to a decrease of approxingd8Pb for this group. Greenhalgh-Stanley
does not estimate the added treatment effect fnaiiwidual health, which may explain the large

differences in magnitude.

*% Estimates for indicators of at least 3 ADLs antkast 4 ADLs are not reported here but are aviailapon
request from the author.

" Gross motor skills include the following four taskvalking one block, walking across the room, bling one
flight of stairs, and bathing. (RAND HRS Data Docmtation, Version N, 2014).
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4.4.3. Quantile Regression Estimates

Due to the large right tail observed in the dmttion of housing equity, | also estimate
unconditional quantile regressions estimates oftgu (1) across the eight health meastites.
Figures 4.2.a-h show the estimatepofrom equation (1) starting at the median. The tinghg to
notice is that there is substantial variation agtbe distribution of housing equity. Of concern in
this paper is whether changes in housing equitpecarring between the median and right-tail
of the distribution. For the major predictors ofsing home entry, this appears to be true. ADL
measures (2c-d) show that substantial decreagesising equity are occurring throughout the
distribution. This effect is less pronounced fag tiross motor skills, fine motor skills, cancer,
and diabetes measures (2e-h). Nevertheless, thessuines show small reductions in housing
equity between the ¥8and 8%' percentiles. For the two uncertainty measurebj2#-appears
reductions in housing equity are being driven lgyright tail of the distribution, although there
are small reductions between thd"&hd 88" percentiles.

Individuals may reduce housing equity throughesitihcreases in encumbrances or
decreases in housing value. Given the substastiaictions in overall housing equity, | use
guantile regression analysis to observe changeidistribution of total housing debt, indexed
by individual,i, and timet:

Housing Debt;, = aDFost 4 ’uDiftIealth*Post + TDifébove*Post + O_DiI;Iealth*Above*Post
+pi + Wit (2)
where housing debt measures the real dollar vdleaaumbrances. Figures 4.3a-h show

estimates o& from equation (2). Estimates begin at th& percentile due to the fact that the

%8 Recent works suggest that conditional quantilereges cannot be interpreted as marginal effeats, (€rpo,
Fortin, and Lemieux, 2009; Powell, 2013). For tieason, unconditional quantile estimates are used.
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median homeowner does not hold housing debt sorlparéions of the distribution are largely
unaffected.

Patterns in the data show substantial heterogeinetihe distribution of housing debt. For
both ADL measures (3c-d), small reductions in hameity occur up through around the"85
percentile and increases in housing debt occurrzetitat point. A similar pattern is observed
for both gross and fine motor skills (3e-f), altgbuhe effects are smaller in magnitude at each
guantile. The pattern for diabetes (3g) is opposith increases in housing debt occurring
through the 88 percentile and reductions thereafter. Very sntainges are observed for cancer
(3h). For uncertainty in future medical expenditufga), the largest reduction in housing debt
occurs between 8and 9% percentiles. Lastly, uncertainty in future nursihmme entry (3b)
shows a sharp reduction in housing debt betweef2Hand 98' percentiles.

While it is difficult to disentangle these effectise magnitudes of these changes are in
line with the estimates provided earlier. If indivals who downsize the value of their residence
do not take out a new mortgage, rather pay in d¢asgh, Figure 4.3 suggests households use both
reductions in house value (i.e., downsizing theimk) and increases in encumbrances to reduce

their housing equity.

4.5. Robustness
4.5.1. Alternative Health Measures

In order to test the validity of earlier resultsg-estimate equation (1) across a second set
of health measures, which include arthritis, higiod pressure, heart disease, and lung disease.
None of these health measures act as good preslaftentry into nursing home care (Gaugler et

al., 2007). Estimates qf are reported in Table 4.5. For arthritis (1) aedrh disease (3) there is
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a relative increase in housing equity among treeteididuals. Neither of these are statistically
significant. Estimates for high blood pressureg2)l lung disease (4) generate small reductions
in housing equity. For both, the magnitude of théneate is small compared to health measures
predicting entry into long-term care. Even if thesagnitudes are subtracted from earlier
estimates, the relative decrease in housing eqgrnityains large for treated individuals who are
more likely to require Medicaid coverage. Furtheredhe standard errors are at least twice as
large as the reported estimates.

4.5.2. Married Households

As a second robustness check, | re-estimate equdt) for married households using
similar restrictions to those in the primary sam@eae difference is that the sample is restricted
to households whose pre-period house value ighess$850,008° Married households may be
affected if their total housing equity is valuedatibove $1 million. Thus, this restriction
removes any confounding effects from potentiaated married households. Lastly, health
indicators are defined based on the response® didusehold head.

Table 4.6 shows conditional DDD estimates forgample of married individuals across
all health measures. Columns (5) through (8) repstitnates for gross motor skills, fine motor
skills, diabetes, and cancer, and show a smalktatitically insignificant difference in housing
equity between treated and untreated householtisadiss are larger for both ADL measures,
columns (3) and (4). However, they remain much Emal magnitude than the estimates for
unmarried individuals. They are also statisticatlyignificant.

Married individuals in the treatment group appedne slightly more responsive with

respect to both uncertainty measures (columnsnd)2). For the probability of nursing home

%9 Similar results are found using other upper bowetween $850,000 and $1 million. These estimates a
available upon request from the author.
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entry in the next five years, the estimate is naltai@e in magnitude and statistically significant
under a two-sided alternative hypothesis. One ptesexplanation for this is that forward-
looking married households respond to DRAO5 in arafion for expected long-term care
expenses. A similar explanation may exist for #a@sd uncertainty variable, which measures
whether households expect their savings to excestical expenditure in the next five years.
However, this estimate is much smaller in magnitaide not statistically significant.
4.5.3. Alternative Years of Data

As a final robustness check, | re-estimate eqodfip using data from 2002 and 2004.
Individuals who experience health shocks are mkedylto spend down their assets, including
housing equity. This falsification test allows Bocomparison of the policy effect to a time effect
from a change in health status. These resultse@ated in Table 4.7 with home equity values
reported in real 2006 dollaf8.

For the probability of nursing home entry (1) afigbetes (6), the estimate gfis
positive and not statistically significant. Theedividuals have higher housing equity in 2004
compared to individuals who do not report the lealeasure or are not above the DRAOS
cutoff. All of the measures of physical ability (@mns (2) through (5)) display a relative
reduction in housing equity among treated individumetween 2002 and 2004 although none are
statistically significant. With the exception of@ motor skills, the estimates are substantially
smaller than those reported in Table 4.4. Therwotor skills measure reports a relative
decrease in housing equity that is $25,000 morne titvia comparable estimate from Table 4.4.

Finally, for cancer the estimate is negative, laegel statistically significant. Upon further

0 The measure of the probability of medical expandiexceeding savings in the next five years isnmtided due
to data limitations.
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investigation, this estimate may be unreliable.yQwo individuals are treated over the time

frame, and the estimate is largely driven by onthe$e individuals.

4.6. Housing Transitions

Due to the small size of the restricted HRS sanghégntangling the mechanisms
through which housing equity is reduced is difftctlhe final portion of this analysis uses data
from the 2005 and 2007 American Community Surve@ $to analyze the extent to which
individuals may transition into lower-valued hom&ke estimating equation is similar to
equation (1), indexed by individuabnd timet,
Transition Rate; = BDFOSt + mDHelth 4 yppelow 4 splealth«Post

+9DiB;_LelOW*POSt + (pDiI-tlealth*Below*Post + Y + Uy (3)

where the dependent variable measures one- angleararansition rate€?¢°% is an
indicator equal to one if the respondent’s selerégd home valuation iselowthe DRAOS
cutoff, andy is a set of either state- or metro-level fixecef§. Because the ACS is a cross-
section, | cannot estimate individual changes iasieg equity across the pre- and post-period.
The ACS provides various self-reported health messssimilar to those in the HRS. These
include self-care difficulty, independent livingfitulty, ambulatory difficulty, cognitive
difficulty, and vision or hearing difficulty. Equan (3) is estimated using similar sample
restrictions for the ACS data as was used in th& d&nple.

Table 4.8 reports DDD estimates of equation (B}He ACS data. Columns (1) through
(5) report estimates for the probability of theiundual having moved in the last year. Columns
(6) through (10) report estimates for the probabof the individual having moved in the last

two years. Among individuals reporting independemng difficulty, a larger proportion move



130

into homes with values below the DRAO5 cutoff ie fhost-period relative to individuals not
reporting independent living difficult or not beldve cutoff. Columns (2) and (7) show relative
one- and two-year transition rates of 1.3 and &rgégntage points, respectively. These values are
substantial and equate to an increase in the fatarsition of between 31-45% relative to
comparable homeowners. An effect is also foundndividuals with vision or hearing

difficulty. Column (5) reports a relative increasfel.1 percentage points for the one-year
transition rate of treated individuals relativeuttreated individuals. Column (10) reports a
relative increase of 1.0 percentage points fotweeyear transition rate, although it is not
statistically significant. The remaining health rm@@s show positive transition rates, but they
are not statistically significant.

Upon restricting the data to only metro areas gtemated effects from equation (2)
increase across all health measures. This is ammpngng result since living in a metro area is
positively correlated with higher average house®al Thus, aged individuals living in metro
areas have a higher probability of being affecte@®BAO05. These estimates are shown in Table
4.9, where columns (1) through (5) show one-yearsition rates and columns (6) through (10)
show two-year transition estimates. For all heal#asures, the coefficient estimategof
increase in magnitude when compared to those ite#aB. Estimated effects for individuals
reporting independent living difficulty, relative those without independent living difficulty,
increase to 1.53 and 1.84 percentage points, regplgc Relative estimates for individuals with
vision or hearing difficulty increase to 1.54 and3 percentage points for the one- and two-year
transition measures, respectively. Lastly, estiswédeindividuals reporting self-care difficulty

become significant and are shown in columns (1)(&hdwith respective one- and two-year



131

transition rates of 1.1 and 1.5 percentage poBitsen a 1-year mean of 2.9% and a 2-year mean
of 5.1%, these estimates are substantial.

It is important to note that the ACS data doespmovide causal estimates due to the fact
that the decision to move is jointly decided whie value of the home purchased. Nevertheless,
the estimates provide suggestive evidence of d ti@mard lower-valued homes among elderly

individuals likely to require long-term care follavg the implementation of DRAOS.

4.7. Conclusions

This paper provides suggestive evidence of Medisamplicit tax and how individuals
may use housing assets as a shelter for eligibilghow that households who are likely to
require long-term care services and above thebdligi cutoff are responsive to the
implementation of DRAO5 compared to individualsslékely to require long-term care services
or below the cutoff. Unmarried individuals redua@aiking equity by up to $220,000 relative to
comparable individuals, with the effect varyingthg severity of health status and expectations
regarding the need for long-term care.

While the DRAO5 policy change affects only a snpalttion of the U.S. population of
homeowners, it is evident that Medicaid’s treatnrthe home inhibits reductions in state and
federal government spending for Medicaid long-teare services. Because individuals are able
to “game the system”, such policy changes are alylito have a substantial effect on total
Medicaid long-term care spending. At the same timese behavioral responses by individual
homeowners may provide further evidence of thediiffies in growing the private market for

long-term care insurance.



132

Given the small sample used for the primary partibthis analysis, more work should
be done to improve our understanding of the effédledicaid treatment of the home on
housing asset holdings. Disentangling the mechanisnwhich homeowners reduce housing
equity is particularly interesting. A number of &ng studies are puzzled by the low take-up of
reverse mortgages among elderly homeowners, shah@gnnuitization of housing assets can
provide major welfare benefits (Davidoff, 2009; Broand Finkelstein, 2011). If Medicaid
policy can promote the use of such home equitystdbis will have major implications for these

markets and for the future of Medicaid spending.



133

4 8. References

Administration on Aging, 2015. “Costs of Care.” UZepartment of Health and Human

Services. www.longtermcare.gov

Brown, J., N. Coe, and A. Finkelstein, 2007. “MexditCrowd-Out of Private Long Term Care
Insurance Demand: Evidence from the Health andd®e¢nt Survey.Tax Policy and
the Economy21: 1-34.

Brown, J. and A. Finkelstein, 2007. “Why is the Meatrfor Long-Term Care Insurance So
Small?”Journal of Public Economi¢©91(10): 1967-91.

Brown, J. and A. Finkelstein, 2008. “The Interantif Public and Private Insurance: Medicaid
and the Long-term Insurance Markeirherican Economic Revie@8: 1083-1102.

Brown, J. and A. Finkelstein, 2011. “Insuring Lomgrm Care in the United Statesdurnal of
Economic Perspectiveg4(4): 119-142.

Chien, S., N. Campbell, O. Hayden, M. Hurd, R. MdinMallett, C. Martin, E. Meijer, M.
Moldoff, S. Rohwedder, P. St. Clair, 2014. “RANIRE Data Documentation, Version
N.” RAND Corporation.

Coe, N., 2007. Financing Nursing Home Care: Newd&nce from Spend Down Behavior.
Tilburg University (mimeo).

Davidoff, T., 2004. “Maintenance and the Home Egoitthe Elderly.” University of British
Columbia (mimeo).

Davidoff, T., 2009. “Housing, Health, and Annuitie3ournal of Risk and Insurance, 76(1): 31-
52.

Davidoff, T., 2010. “Home Equity Commitment and Igesfierm Care Insurance Demand.”
Journal of Public Economics, 94: 44-49.

Davidoff, T., 2013. “Long Term Care Insurance.” ldanok of Insurance, Springer: New York.

Eiken, S., K. Sredl, L. Gold, J. Kasten, B. Burw®&|l Saucier, 2014. “Medicaid Expenditure for
Long-term Services and Supports in FFY 2012.” Mathtica Policy Research and the
Centers for Medicare and Medicaid Services.

Enclosure Section 6011 and 6016, 2006a. “New M@atliteansfer of Asset Rules Under the
Deficit Reduction Act of 2005.” Centers for Medieaand Medicaid Services (CMS) and
Center for Medicaid and State Operations.

Enclosure Section 6014, 2006b. “Disqualification fong-Term Care Coverage for Individuals
with Substantial Home Equity Under the Deficit Retion Act of 2005.” Centers for
Medicare and Medicaid Services (CMS) and CenteMedicaid and State Operations.

Engelhardt, G., 2008. “Social Security and Eldétymeownership.” Journal of Urban
Economics, 63: 280-305.

Engelhardt, G. and N. Greenhalgh-Stanley, 2010nfelélealth Care and the Housing and
Living Arrangements of the Elderly.” Journal ofddn Economics, 62: 226-238.

Engelhardt, G., J. Gruber, and C. Perry, 2005. i&&ecurity and Elderly Living
Arrangements.” Journal of Human Resources, 40:33734




134

Firpo, S., N. Fortin, and T. Lemieux (2009). “Unddional Quantile Regressions.”
Econometrica77 (3): 953-973.

GAO-12-749, 2012. “Medicaid Long-Term Care: Infotroa Obtained by States about
Applicants’ Assets Varies and May be Insufficiétutnited States Government
Accountability Office.

Gaugler, J., S. Duval, K. Anderson, and R. Kan@,720Predicting Nursing Home Admission in
the U.S.: A Meta-Analysis.” BMC Geriatrics, 7: 13.

Greenhalgh-Stanley, N., 2012. “Medicaid and the sttagiand Asset Decisions of the Elderly:
Evidence from Estate Recovery Programs.” Jourhdkban Economics, 72: 210-224.

National Association of State Medicaid Director802. “State Perspectives on Emerging
Medicaid Long-Term Care Policies and Practices.”

Norton, E., 2000. “Long-Term Care,” in HandbookH#alth Economics, edited by K. Arrow
and M. Intriligator.

Powell, D. (2013). “A New Framework for EstimatiohQuantile Treatment Effects:
Nonseparable Disturbance in the Presence of CagaridRAND Labor & Population,
working paper.

RAND HRS Data, Version N. Produced by the RAND @effdr the Study of Aging, with
funding from the National Institute on Aging artSocial Security Administration.
Santa Monica, CA (September 2014).

Ruggles, S., J.T. Alexander, K. Genadek, R. Goelkergchroader, and M. Sobek. Integrated
Public Use Microdata Series: Version 5.0 [Machieadable database]. Minneapolis:
University of Minnesota, 2010.

Walker, L., 2004. “Elderly Households and Housingaith: Do They Use It or Lose It?”
University of Michigan, Michigan Retirement ResgaCenter (mimeo).

Venti, S. and D. Wise, 2004. “Aging and Housing EguAnother Look.” Perspectives on the
Economics of Aging. NBER, University of ChicageBs: 127-180.




Density

.002 .003 .004

.001

Figure 4.1.
Kernal Density for Unmarried Individuals with Hor@lue of at least $200,000

I I I I I I I I I I I I I I I I I I I I I I I I I
300 400 500 600 700 800 900
Net Primary Residence Value (in 20063$)
————— 2004
2006

kernel = epanechnikov, bandwidth = 25.0000

135



0 2000

-2000

-1000

Change in Housing E quity (thousands of 20068%)
-6000

B000

-00a0 -2000 0 2000

Change in Housing Equity { housands of 2006F)

5000

136

Figure 4.2.
Quantile Regression Estimates for Housing Equitydbglth Status

a PriMed Exp 5 Years b. PrNH Entry 5 Years

2000

0

-4000

Change in Housing Equity (thousands of 2006%F)
-2000

-G000

5D EE 80 85 7O 75 &0 &5 a0 o5
Cuantile
c. Atleast 1 ADL d Atleast 2 ADLs
&
o3
=R
o
¥
cC
f°2
3
i
L=
2o
53
& o
o
=
'5.:.
=
=
o
[=]
=
B8
50 EE 80 85 7O 75 &0 85 a0 o5 50 EE 80 85 70 75 &0 85 o0 o5

Quantile CQuantile



-2mao a 2000
L 1 1

400

Change in Housing Equity ¢housands of 2006%)
-4000 2000 0 2000 £000

Charge in Housing E quity (thousands of 2006%)

000

137

Figure 4.2. (continued)
Quantile Regression Estimates for Housing Equitydbglth Status
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Quantile Regression Estimates for Housing Debt bglth Status
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Figure 4.3. (continued)
Quantile Regression Estimates for Housing Debt bglth Status
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Summary Statistics for 2004 HRS sample data, age 65
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Any pre-period home valuation

Pre-period homeiatibn> $200k

1) 2) (3) (4)
Variable Married Wid/Sep/Div Married Wid/Sep/Div
Age 72.50 75.93 72.34 75.77
White 0.90 0.83 0.94 0.92
Female 0.44 0.77 0.44 0.72
Years Education 12.42 11.91 13.56 13.43
Northeast 0.14 0.14 0.19 0.24
Midwest 0.27 0.25 0.21 0.14
South 0.40 0.43 0.26 0.24
West 0.19 0.17 0.33 0.38
Home Value >= 500k 0.08 0.05 0.21 0.22
Housing Equity ($000s) 196.02 146.90 374.60 357.01
NH Ever Previously 0.01 0.04 0.02 0.03
Probability Med Exp 5 Yrs >0 0.78 0.74 0.74 0.71
Probability NH 5 Yrs >0 0.55 0.55 0.55 0.54
Atleast 1 ADL 0.11 0.18 0.09 0.12
Atleast 2 ADL 0.05 0.08 0.03 0.04
Stroke 0.07 0.08 0.05 0.06
Cancer 0.17 0.17 0.17 0.18
Heart Disease 0.29 0.30 0.26 0.26
Lung Disease 0.09 0.11 0.07 0.08
Psychiatric 0.10 0.15 0.08 0.13
High BP 0.59 0.62 0.53 0.58
Diabetes 0.19 0.19 0.15 0.18
Arthritis 0.65 0.69 0.60 0.63
Memory 0.02 0.02 0.01 0.02
Gross Mtr Skills 0.20 0.31 0.14 0.20
Fine Mtr Skills 0.12 0.17 0.09 0.12
No. of Households 5042 2393 1844 579

1All dollar values in 2006$



Table 4.2
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DDD Estimates of the Impact of DRAO5 on Housing iBg(in thousands of 20063$) for Unmarried Indivitkj2Age 65+

Cutoff/year Before law change  After Law Change

Time differefarecutoff:

A. Treatment Individuals: Individuals Lacking At &st One Gross Motor Skill

705.49 620.68
(61.98) (74.93) -84.81
Above cutoff [28] [28] (97.25)
266.81 256.38
(10.10) (18.16) -10.43
Below cutoff [90] [90] (20.78)
438.68 364.30
Cutoff difference at a point in time: (38.76) (52.73)
-74.38
Difference-in-difference: (65.44)
Cutoff/year Before law change  After Law Change  Time differefarecutoff:

B. Control Individuals: Individuals Not Lacking Anyross Motor Skills

664.25 749.85
(31.27) (75.16) 85.60
Above cutoff [97] [97] (81.41)
270.63 291.68
(5.01) (20.95) 21.05
Below cutoff [364] [364] (12.04)
393.61
Cutoff difference at a point in time: (18.80) 458.17 (44.2
64.55
Difference-in-difference: (47.96)
-138.94

DDD: (97.61)
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Table 4.3
Unconditional DDD estimates of the impact of DRA@bindividual housing equity across health measpredicting entry into long-term care (in thousanfi2006$).
Pr Med Exp 5 Pr NH Entry 5 At least 1 At least 2 Gross Motor Fine Motor
Health Measure: Years Years ADL ADL Skills Skills Diabetes Cancer
Dependent Variable: Housing
Equity (€] 2 3 4) 5) (6) ) 8
DD Treatment: -20.70 -28.93 -84.08 -142.51 -74.38 37.24 -67.66 -90.98
(32.22) (37.77) (67.22) (112.43) (65.44) (64.00) 4.83) (60.23)
DD Control: 188.26 118.36 52.69 44.08 64.55 43.4 .860 66.45
(117.65) (77.60) (44.77) (41.87) (47.96) (44.93) 7.14) (47.88)
DDD: -208.96 -147.29 -136.77 -186.59 -138.94 -80.6 -118.51 -157.44
(90.68) (81.28) (119.62) (183.80) (97.61) (120.88) (108.61) (99.59)

Standard errors in parentheses. Unconditional estisrinclude no controls or fixed effects. Totanier of observations is 1,158.



Table 4.4

Fixed effects regressions of the impact of DRAOSmatividual housing equity across health measuredipting entry into long-term care (in thousanti2@06$).

Pr Med Exp 5 Pr NH Entry 5 At least 1 At least 2 Gross Motor Fine Motor
Health Measure: Years Years ADL ADL Skills Skills Diabetes Cancer
Dependent Variable: Housing
Equity 1) (2) 3) (4) (5) (6) (7) (8)
Post 16.67 11.69 21.00 17.01 20.48 23.04 20.83 714.1
(29.25) (23.52) (17.01) (16.42) (17.91) (17.18) .(®) (17.75)
Above*Post 198.18*** 123.17* 54.66* 45.56 67.25** 44.96 53.18* 68.44**
(67.58) (53.25) (37.12) (35.63) (39.18) (37.112) .eay (38.99)
Health*Post -2.77 5.92 -56.06 -54.65 -28.57 -66.48  -33.46 4.24
(34.99) (32.16) (51.43) (84.59) (40.57) (49.20) 82 (42.15)
Health*Above*Post -219.16*** -152.33** -139.43* -B307 -143.97** -82.20 -122.21*  -159.42**
(78.58) (70.09) (102.90) (157.74) (83.81) (103.98) (93.56) (85.52)
Constant 446.02*** 423.54%** 407.47*** 399.68*** 42.19*** 398.05** 419.92***  407.20***
(162.89) (163.12) (162.64) (162.92) (162.74) (182.8 (164.11) (162.93)
R-squared 0.02 0.02 0.02 0.01 0.02 0.01 0.01 0.01

Standard errors in parentheses.
observations.

One sided alteertati p<0.01, ** p<0.05, * p<0.10. All regressionsclude individual fixed effects and region comgrorotal of 1,158
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Table 4.5

Fixed effects regression of the impact of DRAOSraividual housing equity across
health measures that fail to predict entry intagléerm care (in thousands of 2006
dollars).

Heart Lung
Health Measure: Arthritis  High BP  Disease Disease

Dependent Variable: Housing

Equity (1) (2 (3 (4)
Post 17.66 39.83 16.94 11.52
(26.68) (25.42) (18.81) (16.96)
Above*Post 2.38 46.88 14.53 37.06
(56.72) (50.99) (40.40) (35.73)
Health*Post -4.29 -41.52 -7.41 37.04
(33.52) (32.90) (36.64) (55.60)
Health*Above*Post 50.67 -31.58 75.16 -28.41
(71.68) (69.66) (79.35) (166.22)
Constant 401.51* 381.65**  390.41** 398.45**

(163.55) (163.29)  (163.47) (163.40)

R-squared 0.01 0.01 0.01 0.01

Standard errors in parentheses. Two-sided altem&tf p<0.01, ** p<0.05, * p<0.1.
All regressions include individual fixed effectsdaregion controls. Total number of
observations is 1,158.
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Table 4.6

Fixed effects regressions of the impact of DRAOSrmlividual housing equity across health measuredipting entry into long-term care (in thousanéls o
20069%) for the sample of married households.

Pr Med Exp 5 Pr NH Entry 5 At least 1 At least 2 Gross Motor  Fine Motor

Health Measure: Years Years ADL ADL Skills Skills Diabetes Cancer
Dependent Variable: Housing
Equity (1) (2) (3) (4) (5) (6) (7) (8)
Post 40.60*** 28.81*** 40.75%** 39.45%** 42,99%** 4] .34%** 38.53** 39 42%**
(9.25) (6.84) (4.84) (4.71) (5.00) (4.87) (5.03) .06
Above*Post 32.39 57.30*** 8.17 5.56 4.26 4.76 6.70 4.79
(21.90) (17.68) (12.36) (11.98) (12.76) (12.39) N (13.28)
Health*Post -2.90 17.58* -27.12 -28.36 -31.56** PG+ -0.63 -6.01
(10.69) (9.26) (16.50) (24.95) (13.14) (15.64) om. (12.57)
Health*Above*Post -40.59 -95.20%** -44.57 -70.22 .30 -10.58 -20.65 -1.99
(25.99) (23.56) (40.60) (72.06) (32.98) (40.22) 58 (29.09)
Constant 228.13*** 224.29%** 221.03*** 226.89** 23.51%** 227.91%**  230.32*** 229.05***
(50.80) (50.61) (50.84) (50.83) (50.77) (50.76) .8) (50.86)
R-squared 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11

Standard errors in parentheses. One sided alteertati p<0.01, ** p<0.05, * p<0.10. All regressionsclude individual fixed effects and region comgrorotal
number of observations is 3,446.



Table 4.7
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Falsification test: Fixed effects regressions betw2002 and 2004 for individual housing equity asrbealth measures predicting entry into long-teane

(in thousands of 2006$).

Pr NH Entry 5 At least 2 Gross Motor Fine Motor
Health Measure: Years At least 1 ADL ADL Skills Skills Diabetes Cancer
Dependent Variable: Housing
Equity ) (2 3 (4) ®) (6) )
Post 21.27 18.75 17.32 20.88* 18.92 23.49* 15.95
(21.61) (15.64) (15.05) (16.21) (15.66) (15.85) .65
Above*Post -133.38*** -108.23*** -105.48*** -100.1%* -104.30%*** -133.02*** -58.81*
(49.25) (36.46) (35.60) (38.93) (36.25) (37.58) .35
Health*Post -4.56 0.50 27.80 -11.22 -0.90 -31.81 .696
(29.40) (44.61) (65.08) (37.74) (44.16) (41.33) .83y
Health*Above*Post 33.99 -63.98 -134.41 -63.58 -907. 101.79 -471.81%*
(68.49) (105.37) (129.34) (81.76) (109.20) (90.61) (100.50)
Constant 260.11%** 260.57*** 260.87*** 260.44*+* 29.75%+* 262.40%** 253.14***
(94.87) (94.59) (94.50) (94.71) (94.51) (94.52) 2
R-squared 0.03 0.03 0.03 0.03 0.03 0.03 0.08

Standard errors in parentheses. One sided alteertati p<0.01, ** p<0.05, * p<0.10. All regressionsclude individual fixed effects and region corgto

Total number of observations is 922.
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Table 4.8
Regression of estimating the impact of DRAO5 on-@mal two-year housing transition rates betweerb20@ 2007.
Dependent
Variable: Moved in Last 1 Year Moved in Last 2 Years
Independent Vision or Independent Vision or
Health Self-Care Living Ambulatory  Cognitive Hearing Self-Care Living Ambulatory  Cognitive Hearing
Measure: Difficulty Difficulty Difficulty Difficulty Difficulty Difficulty Difficulty Difficulty Difficulty Difficulty
€ 2 3 4) ®) (6) 7 ) 9) (10)
Post -0.0044** -0.0038* -0.0047* -0.0050** -0.0043* -0.0049** -0.0041* -0.0051* -0.0058** -0.0048*
(0.0024) (0.0024) (0.0031) (0.0022) (0.0024) (0902 (0.0028) (0.0036) (0.0028) (0.0031)
Below 0.0052** 0.0064*** 0.0059** 0.0047** 0.0066* 0.0088*** 0.0102*** 0.0107**  0.0078*** 0.0101***
(0.0023) (0.0026) (0.0029) (0.0024) (0.0023) (0103 (0.0033) (0.0040) (0.0033) (0.0032)
Health -0.0030 -0.0006 -0.0055 -0.0066* 0.0006 elr,2i] -0.0069 -0.0082* -0.0148*** -0.0066*
(0.0049) (0.0045) (0.0048) (0.0050) (0.0035) (0407 (0.0055) (0.0062) (0.0052) (0.0051)
Below*
Post -0.0026 -0.0039* -0.0026 -0.0022 -0.0035* el¢1)] -0.0056* -0.0050 -0.0035 -0.0046
(0.0024) (0.0026) (0.0034) (0.0023) (0.0027) (0104 (0.0042) (0.0050) (0.0040) (0.0043)
Health*
Post -0.0090* -0.0092*** -0.0011 -0.0015 -0.0064* 0.0144** -0.0128*** -0.0030 -0.0019 -0.0089*
(0.0055) (0.0038) (0.0059) (0.0058) (0.0047) (0406 (0.0046) (0.0072) (0.0064) (0.0064)
Health*
Below -0.0044 -0.0104** -0.0027 0.0024 -0.0125%** 0.0081 -0.0134** -0.0073 0.0051 -0.0129**
(0.0063) (0.0057) (0.0061) (0.0054) (0.0051) (0109 (0.0064) (0.0077) (0.0071) (0.0065)
Health*Bel
ow*Post 0.0065 0.0133*** 0.0018 0.0020 0.0113** 0.0160** 0.0061 0.0018 0.0096
(0.0075) (0.0056) (0.0078) (0.0064) (0.0068) (0D11 (0.0071) (0.0088) (0.0099) (0.0085)
Constant 0.0257*** 0.0255*** 0.0269***  0.0261*** M256*** 0.0458*** 0.0460*** 0.0473**  0.0466*** 0.0465***
(0.0022) (0.0024) (0.0027) (0.0021) (0.0022) (0802 (0.0028) (0.0033) (0.0026) (0.0027)
R-squared 0.0125 0.0126 0.0127 0.0123 0.0126 0.0185 0.0188 0.0187 0.0182 0.0188

Robust standard errors in parentheses. Two-sidedhative *** p<0.02, ** p<0.10, * p<0.20. Metro @a fixed effects in all regressions. Total numbestservations is 61,372.
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Table 4.9
Regression of estimating the impact of DRAO5 on-@ma&l two-year housing transition rates betweerb20@ 2007 for metropolitan statistical areas (MSAs
Dependent
Variable: Moved in Last 1 Year Moved in Last 2 Years
Independent Vision or Independent Vision or
Health Self-Care Living Ambulatory  Cognitive Hearing Self-Care Living Ambulatory  Cognitive Hearing
Measure: Difficulty Difficulty Difficulty Difficulty Difficulty Difficulty Difficulty Difficulty Difficulty Difficulty
1) 2 3) (4) ©) (6) ) 8 (9) (10)
Post -0.0040* -0.0035* -0.0038 -0.0046** -0.0040* 0.6039* -0.0033 -0.0039 -0.0048** -0.0039
(0.0026) (0.0026) (0.0032) (0.0024) (0.0026) (0mo3 (0.0029) (0.0037) (0.0029) (0.0033)
Below 0.0048** 0.0060** 0.0064** 0.0042* 0.0064*** 0.0093*** 0.0104*** 0.0116*** 0.0080** 0.0106***
(0.0026) (0.0030) (0.0032) (0.0027) (0.0026) (0803 (0.0038) (0.0045) (0.0038) (0.0037)
Health -0.0007 0.0006 -0.0026 -0.0048 0.0013 -QL003 -0.0066 -0.0057 -0.0134*** -0.0038
(0.0047) (0.0047) (0.0043) (0.0051) (0.0039) (0506 (0.0060) (0.0063) (0.0054) (0.0049)
Below*
Post -0.0034 -0.0047** -0.0045* -0.0028 -0.0046* .0@66* -0.0080** -0.0082** -0.0059* -0.0073**
(0.0027) (0.0028) (0.0033) (0.0026) (0.0029) (0mo4 (0.0043) (0.0049) (0.0041) (0.0043)
Health* -
Post -0.0108** -0.0093** -0.0038 -0.0019 -0.0061 0.0173*** -0.0129*** -0.0050 -0.0049 -0.0104*
(0.0058) (0.0042) (0.0059) (0.0063) (0.0053) (0%)06 (0.0051) (0.0078) (0.0064) (0.0072)
Health*
Below -0.0074 -0.0125** -0.0070* 0.0000 -0.0158*** -0.0146** -0.0146** -0.0110* 0.0027 -0.0173***
(0.0065) (0.0060) (0.0053) (0.0059) (0.0051) (0807 (0.0071) (0.0079) (0.0079) (0.0060)
Health*Bel
ow*Post 0.0109* 0.0153*** 0.0072 0.0030 0.0154** 0a52* 0.0184** 0.0101 0.0059 0.0143*
(0.0076) (0.0061) (0.0068) (0.0074) (0.0070) (0310 (0.0080) (0.0093) (0.0109) (0.0088)
Constant -0.0011 -0.0020 0.0026 0.0018 0.0078** 0080 -0.0047* 0.0028 0.0027 0.0140***
(0.0027) (0.0030) (0.0033) (0.0037) (0.0037) (003 (0.0035) (0.0039) (0.0042) (0.0047)
R-squared 0.0146 0.0148 0.0148 0.0145 0.0148 0.0218 0.0222 0.0221 0.0216 0.0221

Robust standard errors in parentheses. Two-sidedhative *** p<0.02, ** p<0.10, * p<0.20. Metro @a fixed effects in all regressions. Total numbestservations is 51,386.
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