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Abstract

This paper employs asimpleintertemporal model to show that presence of liquidity constraints can
depressthe price of adurable good belowits net present rental value, regardless of the overall supply
elasticity. The existence of price effects implies that the relaxation of liquidity constraints is not
Pareto improving, and may in fact be regressive. Historicd evidence, which exploits the fact that
aclearly identifiable group, war veterans, enjoyed the most favored access to mortgage credit in the
postwar era, supportsthemodel. Theresults suggest that more recent mortgage market innovations
have served primarilyto increase pricesrather than home ownership rates, and that such innovations

havethe potential to exacerbate socioeconomic disparitiesin ownership rates. (JEL D91; E21; G21;
R21)
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I. Introduction

In the United States, few policy goalsinspire less political controversy than the promotion
of home ownership. Both Democratic and Republican administrations havecited increased home
ownership rates as an important priority, and have pointed towards recent increases in this rate as
an accomplishment. Since the Great Depression, government efforts to ease the path to home
ownership have focused on gererating greater and more widespread accessto credit markets. Such
efforts, described in detail in Section |1 below, concord with aview that liquidity constraints prevent
many households from engaging in socially preferred behavior.

In recent economic literature, therole of liquidity constraintsin altering behavior isamatter
of some debate. A number of articles, both examining housing tenure (Duca and Rosenthal 1994;
Gyourko et al. 1999; Haurin et al. 1997; Linneman et al. 1997; Linneman and Wachter 1989;
Listokinet al. 2001; Rosenthal, 2002; Zorn 1989) and moregenera consumption patterns (Hayashi,
1985; Chah, Ramey, and Starr, 1995; Stepens, 2002) support the hypothesisthat consumer behavior
changes in the presence of borrowing constraints. Borrowing constraints have frequently been
implicated as an explanation for empirical failures of the life-cycle and permanent income
hypotheses (see Deaton, 1992, for athorough review). On the other hand, several prominent papers
have challenged the notion that liquidity constraints strongly influence behavior (Carneiro and
Heckman 2002; Cameron and Taber 2004; Hurst and Lusardi 2004). Households facing liquidity
constraintsdiffer in many respectsfrom unconstrained households, andit isthese other differences
that may truly explain differences in observed behavior. If thisisthe case, then relaxing liquidity
constraints would have little or no impact on equilibrium consumption or investment patterns.

This paper focuses on a second reason why the relaxation of liquidity constraints may have



limited impact on behavior: becausegreater accessto credit hasthe potential to raisetheequilibrium
price of durable goods. Price effects may explain, for example, why numerous mortgage market
Innovations over the past twenty years have had only a negligible impact on home ownership rates.
The possibility tha liquidity constraints depress prices has been raised in previous theoretical
literature (Ranney 1981; Stein 1995; Ortalo-Magne and Rady 2002). Empirical studies, however,
often ignore the potential for price effects or assume that any such effects are negligible.

Does the relaxation of borrowing constraints lead to higher prices for assets and durable
goods? Isthiseffect large enough to be empirically relevant? Existing literatureislargely mute on
these questions; this paper providesanswers to each of them.

This study extends the existing theoretical literature on liquidity constraints and prices by
debunking the primary argument of those who daim that price effects are nedigible: that highly
elastic long-run supply curves limit the potential for demand increases to translate into price
increases. A very simple intertemporal model, inspired by existing models of tenure choice in the
housing market (Artle and Varaiya, 1978; Brueckner, 1986; Henderson and loannides, 1983; Stein
1995), shows that borrowing constraint relaxation can make asset valuesrise rel ative to the present
discounted value of rents even when supply is perfectly elastic.

This study also presents an empirical analysis of liquidity constraints and prices that
examines both time-series evidence on the relation of housing values to rents and cross-sectional
variation generated by a large government program that selectively relaxed borrowing condraints
for aclearly identifiablesubset of the populaion: the VA mortgage program. The evidence suggests
that mortgage market innovations contributed to aremarkabl erisein housing valuesrel ativeto rents

between 1940 and the present. In particuar, the ratio of housing valuesto rents displays sensitivity



to the share of veteaans in the marke in the time period when the VA mortgage program had the
greatest impact on home ownership rates. Section Il below provides basic information on the
evolution of housing prices inthisera; foll owing thetheoretica discussioninsectionlll, section 1V
presentstime-series evidence and section V analyzestheimplicationsof the VA mortgage program.

The existenceof price efects implies that the relaxation of borrowing constraints, though
welfareimproving by Hicks-Kal dor criteri a, isnot Paretoimproving. If easier credit createswinners
and losers, how might we most accurately characterize consumea's who gain and those who suffer?
Whilesection Il discussesthis question intheory, sedtion VI presentsempirical evidenceto suggest
that households of low socioeconomic status benefit least from innovations in the credit market.
Given the billions of dollars spent on improving access to mortgage markets and otherwise
subsidizing home ownership in the United States, the distributional implications of promoting easy

access to credit should be widely noted.

I1. Motivating evidence: housing prices, the mortgage market, and home ownership

The mid-twentieth century witnessed a profound change in both home ownership patterns
and the relationship between asset prices and rental rates in the housing market.* As Table 1
indicates, the home ownership rate in the U.S. increased by nearly 50% between 1940 and 1960.

After 1960, ownership ratescontinued to increase, but at amarkedly slower rate. Table 1 dso shows

! Economists may be skeptical of the importance of home ownership as an indicator of well-being, relative
to measures such ashousehold income or consumption. Interestin home ownership can bejustified on the grounds
that consumers are myopic and need to employ commitment devices in order to accumulate assets (Laibson 1997).
There is also evidence that housing tenure decisions have nonmarket implications for child and family development
(Boehm and Schlottmann, 1997; Green and White 1997) and citizenship (DiPasquale and Glaeser 1997; see Rohe et
al. 2002 for aliteraturereview). Finally, public economists takeinterestin home ownership because of the income
tax treatment of mortgage payments and other policy initiatives (Engelhardt, 1997; Follan et al. 1987; Poterba,
1992; Poterba 1984 ; see Hendershott and White 2000 for a literature review). See Collins and Margo (2001) and
Masnick (2001) for analysis of home ownership patternsin the U.S. across the twentieth century.
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that this marked increase in home ownership was accompanied by asubstantial increasein the price
of the typical owner occupied housing unit, relative to the cost of the typical rental unit. In 1940,
the median owner-occupied housing unit was worth roughly 140 times median monthly rent. By
1960, thisratio had increased toat least 180.2 Theratio hasremained at or above this general level
since, with some evidence of further increases in recent decades®

This escalation, while impressive, may reflect changes in the physcal characteristics of
owner- and renter-occupied unitsover time. A measure of constant-quality owner-occupied housing
prices can be obtained from the National Income and Product Accounts beginning in 1929. Figure
1 plots thisprice index, converted to alogarithmic scale, along with the corresponding price index
for all personal consumption expenditures. Both indices have been normalized to a value of zero
in 1947. This graph shows that over the postwar period, constant-quality housing values have
tracked overall price levels fairly closely, with two noteworthy exceptions. Housing prices
accelerated above inflation in the immediate postwar era and remained relatively higher than the
prices of other consumer goods until the mid-1970s.* This pattern corroborates the accel eration of
owner-occupied housing values displayed in Table 1. In the late 1970s, housing prices tracked

genera price levels quite closely through a period of high overall inflation. Beginning in 1982,

2tis not possible to pinpoint the exact ratio after 1940 because housing value data are intervalled. Census
data on housing prices and rents are not available prior to 1940.

3 The sample of owner-occupied units used to construct these statistics consists of nonfarm, non-
condominium occupied single family units with no commercdial uses, on lots of less than ten acres. I1n 1940, it isnot
possible to diginguish multifamily unitsor units with commercial units, however respondents were instructed in that
year to omit the value of units they did not occupy or commercial space when providingtheir estimate of market
value.

4 Figure 1 also shows that the price of owner-occupied housing fell relative to the price of other consumer
goods during World War 1. This may reflect the wartime rationing of goods other than owner-occupied housing.
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housing prices began another period of acceleration.” This acceleration has persisted to the present
day.

Thesetwo periods of housing price escal ation coincide with major relaxationsin borrowing
constraints, as seen in the timeline of major mortgage market innovations presented in Table 2
(Jackson, 1985; Bruskin et d. 2000; Listokinet al. 2001; Martinez 2000). At the onset of the Great
Depression, when thetime seriesgraphin Figure 1 begins, familiesinterested in purchasing ahome
generally were expected to make adown payment of at | east 30% of the home’' svalue. Theloanthey
received would not be fully amortized, requiring aballoon payment (or refinancing) after fivetoten
years. During the depression, alarge number of househol ds defaulted on their mortgage payments,
leading to foreclosure in many cases. Over an eleven-year period beginning in 1933, government
innovations, including the creation of the Federal Housing Adminidration (FHA) and Veterans
Administration (VA) mortgage insurance programs, and the establi shment of asecondary market for
mortgage debt, radically changed the nature of the mortgage market. By 1944, it was possible for
many households to receive afully amortized, twenty to thirty-year mortgage with down payments
of 10% or less. The VA mortgage program was the mog generous of those introduced during this
timeperiod, sinceit enabled eligible veteransto purchase ahomewith no down payment whatsoever
and no mortgage insurance premium. Aswith the FHA program, the Federal government insured
lenders against default risk.

Theimpact of theseinnovations on home ownership rates and housing prices was somewhat

delayed by depression and war. Ownership ratesreached alocal minimum in the 1940 Census, and

° Interestingly, these time series indicate that the period of rapid home price acceleration in the 197 0s,
analyzed by Mankiw and Weil (1989) and many subsequent researchers, can be viewed asa simplemanifegation of
overall price level increases or increases in housng unit quality over the same time period.
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Figure 1 shows that housing prices continuedto sink relative to other consumer goods until the end
of World War Il. The coincidence of rapidly increasing ownership rates and housing pricesin the
postwar era suggests an important role for relaxed liquidity constraints.

Thesecond period of escal ating rel ative house prices, beginningaround 1982, coincideswith
further innovationsin the mortgage market. Until the 1980sthe secondary mortgage market, which
encouraged|ending by pooling therisk that individual financial institutionsassumed when extending
credit, was an avenue open only for loans that “conformed” to underwriting standards governing
borrower creditworthiness and property characteristics. A secondary market for “non-conforming”
loans, mortgages that entities such asthe Federal National Mortgage Association (FNMA) refused
to securitize, grew rapidly through the 1980s and into the 1990s. T he definition of “conf orming”
loanswasiitself relaxedin response to Federal legislation in 1992. By 1994, lenders had initialized
programs that allowed qualified households to borrow more than the value of a home, effectively
creating a negative down payment that could be applied towards closing costs or received in cash.
Theseinnovations enabled some previouslyineligible househol dsto purchase ahome, and provided
many others with increased buying power given current wealth levels (Bruskin et al., 2000). As
Table 1 indicates, these new mortgage market innovations are not associated with any appreciable
change in home ownership rates. They do, however, coincide with the current period of relatively
high prices for owner-occupied housing, as shown in Figure 1.

Couldfactorsother than credit market innovations explain these broad trends? Fluctuations
inreal interest rates undoubtedly influence theratio of housing prices to rents; however the trends
identified in this section are of too broad a period to be explained by cyclical vaiation. Changesin

the value of the tax subsidy for mortgage interest, which has been in place since 1913, might dso



be expected to influence housing prices (Poterba, 1984). Note, however, that housing pricesfailed
to accelerate ahead of inflation during the “bracket creep” era of the late 1970s and 1980s. Prices
did accelerate, however, during the latter part of the 1980s, atime of broad dedinesin marginal tax

rates.

III. Tenure choice, liquidity constraints, and prices: a simple model

There have been several noteworthy theoretical studiesof housingpricesand moregenerally
of housing demand (Ranney, 1981; Poterba, 1984; Schwab 1982; Stein, 1995; Ortalo-Magne and
Rady 2002; see Smith et al. 1988 for a review of housing market modds). Stein (1995), in
particular, uses a static model to show that borrowing constraints reduce housing prices. Stein’s
result can be attributed to the assumption of afixed housing stock, and the fact that househol dsmust
pay for housing prior to consuming and earning income. Under different assumptions, particularly
if housing supply iscloseto perfectly elastic, thistype of model producesradically different resuts.

The model presented here isan advancement over Stein’s model in several respeds. Itisa
two-period intertempora model. There isno restriction on the price d asticity of housing supply.
Findly, thereisafully integrated rental market for housing as well as amarket for owner-occupied
housing.® The model shows tha liquidity constraints can depress the price of owner-occupied
housing bel ow the present va ue of rents, regardl ess of theloca price d aticity of supply.

Agents i derive utility from two consumpti on goods, housing services H, and a numeraire

commodity X.. They are endowed with varying amounts of asingle physical asset, 4,, which can be

lnan appendix, Stein (1995) incorporates a rental market, but requires that renters pay an arbirtrary
premium relative to owner-occupied housing prices This model can also generate such a premium as a rexult of
liquidity constraints, rather than by assumption.



interpreted as land. The overall amount of land in the economy isfixed. They are also endowed
with varying amounts of effectivelabor, L,, which they supply inelastically tofirms. Competitive
firms purchase labor and rent land in competitive factor markets and transform them into the
numeraire commodity. Any quantities of land not used in the production processin agiven period
can be costlessly transformed into housing services. Inthefirst period, agents may buy, sell or rent
land. Only consumers may purchase land, but either consumers or firms may rent it. Agents net
housing consumption in each period is4,, less the net amount sold AiS and the net amount rented
to other agents 4,%.

Using X, to denote numeraire consumptionin period 7, assuming that utility istime-separable,
and that agents making decisionsin the first period discount second-period utility by afactor 8, the
consumer’ s maximization problem can bestated as follows:

(1) Max U@H,X,) + dUH,,X,),

Xy Xy A7, AT
subject to the acoounting identity
(QH =4,-4° - 4~
Assuming that agents can store the numerairecommaodity without risk or return between periods, the
maximization in equation (1) is undertaken subject to the lifeiime budget constraint:
Q) ¥4 + 2048+ 20w - X,, - X,, > 0,
where w isthe market wage, equal to the marginal product of effective labor, » equals the marginal
product of land in the production of the numeraire, and 7 is the endogenously determined price of
aunit of land.

Agentswith asset holdingsthat are sufficiently small relativeto their labor incomewill find

it desirable to borrow against their second period income. Such borrowing is governed by the



relation:

4 VA,.S + rA,.R + Lw - X, > - l.

In words, excess of first-period consumption over total first-period income may not exceed p...” In
scenarios where borrowing is prohibited, u,=0. Less stringent regulations on borrowing involve
some greater value of ;.

With this setup, it is quite smple to show that per-unit housingvalues ¥ can fall below the
present value of rents, 2, in the presenceof liquidity constraints. Denoting the Lagrange multiplier
from the lifetime constraint (3) as A, and the multiplier from the intertempaoral constraint (4) as A,
thefirst order conditions of the consumer’ s problem yield thefollowing expression of ahousehold’'s
willingnessto pay to own rather than rent amarginal unit of land, /'*, conditional on equilibrium rent
levelsr:

GV = H r.

1
When the intertemporal constraint is nonbinding, this expression for J* reducesto 2r, the present
valueof rents? Asliquidity constraints become more binding, increasing the shadow value of first-
period assets, this expression falls further below the present valueof rents.” Liquidity constrained
consumers thus “borrow” against their asset holdings to increase their first period consumption.

To the extent that a sufficient number of unconstrained consumers exist in the economy,

exchange can take place at amarket price of /’=2r. Constrained consumers thus gain some surplus

from selling their asset holdingsat a price higher than their willingness to accept. If the margnal

! Stiglitz and W eiss (1981) present a model justifying the existence of credit rationing in markets with
imperfect information.

8 It can be shown that at least one consumer will always be unconstrained in this framework.
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net purchaser of land, however, faces|iquidity constraints, the equilibrium price must fall below the
net present valueof rents.’

The distributional implications of relaxing liquidity constraints are easily derived.
Consumers can be divided into two groups on the basis of their value of 4,. Initialy, less-
constrained households are net purchasers of housing, and realize the benefits of depressed prices
either by increasng their housing consumption or renting additional units of land to finance
numeraireconsumption. More-constrained househol dsadopt the opposite strategy, sellingto finance
additional numeraire consumptioninthefirstperiod. Any general relaxation of liquidity constraints
naturally yields positive bendits to net sellers of housing and negative benefits to net purchasers.

In this model, less-constrained households will tend to be those with high asset holdings
relative to income, or equivalently low income in relation to asset holdings. It isthus difficult to
determine a priori whether the relaxation of liquidity constraints is progressive or regressive. |If
households with low income also tend to have alow ratio of income-to-assets, then easier accessto

credit can actually be aregressive policy.™*

19 Note that this model can thus endogenously gener ate premiums for rental housing, observ ationally
equivalent to discounts for owner-occupied housing, similar to those derived by Henderson and loannides (1983) and
imposed by assumption in Stein (1995). In practice, equilibrium in markets where the marginal net purchaser is
liquidity constrained could be achieved either by a decrease in ¥V or an increase in ». Under theassumption of
diminishing marginal product, higher » implies greaer labor intensity and lower equilibrium wages. With fixed asset
holdings a household withlower labor income is more likely to be credit constraned.

In theory, the guaranteed existence of at least one unconstrained consumer in the economy implies that the
equality 7=2r could be maintained by simply having that consumer purchase any marginal units of land. Adding
realistic complications to the model, such as monitoring costs associated with purchasing land in a market where one
does not live, or asymmetric information associated with shocks to land productivity, could eliminate this
implication.

1 There is some empirical evidence to support the notion that credit accessprograms do not benefit the
long-term poor. Goodman and Nichols (1997) show evidence that the FHA mortgage program primarily benefits
young households — likely those with low asset holdings in relation to present and future income — rather than poor
households.
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Another implication of thismadel, which will be of importancefor theempirical testsbel ow,
isthat exogenousincreasesin therental rater should increasethe discount appliedto V. Intuitively,
since the net rental holdings of households are negative, a higher » increases per-period income
relative to net assets Any increase in per-period income relative to asset holdings will increase
households' desire to borrow to finance first-period consumption.

It is worth reiterating that this model’s result holds without any reference to the price
elasticity of supply for housing. In this model, the elasticity of housing supply degoends on the
second derivative of firms' production functions with respect to the physical asset. If the margind
product of land is constant, then the elastidty of supply for housing isinfinite: increasesin demand
for housing translate entirely into changesin the quantity consumed.*” Even when the rental price
is constant, however, liquidity constraints can influence the purchase price of housing. Some
previous empirical studies of liquidity constraints and tenure choice dismissthe possibility of price
effectswith argumentsrel ated to the supply el asticity of housing (see, for example, Monroe, 2001)."
Theresults presented in this section show that these arguments are insufficient to assuage concerns
that easier access to credit creates inflationary pressure in the housing market. The following

sections present empirical evidence documenting such effects.

IV. Time Series Evidence

Asshown in Table 1, the ratio of median value to median rent has increased considerably

2| this model , the housing supply elasticity canonly be infinite up to a point — determined by the total
endowments of land in the economy. Al note that increased housing demand may have a feedback effect, since
reduced utilization of land may change the marginal product of labor in production, and hence wages.

13 Several empirical studies have concluded that the price elasticity of housing supply is considerably less
than infinite (Capozza, Green and Hend ershott 1996; Topel and Rosen 1988; Malpezzi and Mayo 1997).
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over the past sixty years. Table 3 presents the results of simple tests of the hypothesis that this
phenomenon reflects a gradual elimination of discounts for owner-occupied housing in high-rent
housing markets. As illustrated above, such a pattern would be expected if consumers in these
markets experienced a reductionin liquidity constraints.

These regressions meke use of Integrated Public Use Microdata Sample (IPUMS) data
collected from a series of U.S. Census enumerations beginning in 1940. The unit of observationin
each specificationisan owner-occupied housing unit.** The dependent variablein each specification
isthe logarithm of the owner’ s self-reported estimate of the unit’ s market value.™ Theindependent
variable of primay intereg is the logarithm of median rent in the housing market.* In this and all
subsequent analyses, metropolitan statistical areas(M SAS) will serveasaproxyfor ahousing market
area.t’

The estimation is hampered to some extent by the absence of data on housing structural

characteristicsin the 1940 Census. For purposesof comparing resultsin 1940 and later years, Teble

3reportstheresutsof 1970 specifications constrained to match the daalimitationsin 1940. Simple

14 Multifamily dwellings are excluded for all sample years except 1940. In 1940, ow ners of multifamily
units were asked to estimate thevalue of their own unit only. It is not possible to determine which housing units are
part of multifamily structures in these data. Farms are also excluded from the analysis.

15 previous research has shown that owners tend to overestimate their property’s true market value, but
estimation errors appear to be random (Goodman and Ittner, 1992). The 1940 value data are coded at the dollar
level; the 1970 value data are intervalled.

18 Since the ind ependent variable of interest is a sample statistic, each observation in the regression is
weighted by the square root of the sample size used in calculating the statistic, in order to avoid heteroskedasticity
problems. Unweighted regressions yield similar results, though In(rent) coefficientsin both 1940 and 1970 are
smaller in absolute value, asshould be expected when noisier observations are given greater weight in the regression.

o Although the unit of observation in these regressions is an owner-occupied housing unit, the number of

independent observations is effectively restricted to the number of MSAs in each year. For this reason, the Huber-
White correction has been applied to the standard errors in these regressions.
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univariate regressions of log housing values on log median rents, reported in the table’s first and
third columns, show arelationship that increasesin magnitude between 1940 and 1970.® The point
estimatein thefirst column suggeststhat metropolitan areas with higher rentsin 1940 had | ess-than-
proportionately higher values. The 1970 point estimate suggests the reverse, that ratios of value to
rent were higher in high-rent markets.” While suggestive, it should be noted that neither of these
coefficientscan be statistically distinguished from one, and they are not significantly different from
each other.

The ideal source of variation in median rents for this exercise would be exogenous
differences across markets in terms of local amenities or opportunity costs of supplying housing
units. The median rent data used here might confound thistype of variation with that arising from
characteristics of a metropolitan area’s residents, most notably their income levds. To more
effectively isolate location-based variation in median rents, the remaining regressions in Table 3
control for abasic set of housing market characteristics, including householders' median age, the
fraction of householders working in manufacturing industries, the fraction of householders with a
college education, and Censusregion effects. The 1970regression also includesameasure of recent
housing supply growth, thefraction of all housing unitsbuilt after 1960, to account for the possibility

that supply responses may have differentially dosed gaps in rents and values across housing

18 | an infinite-horizon model without liquidity constraints, V = r/d. Taking logs, we find In(V) =In(r) -
In(8). The intercept of this regression can thus be interpreted as the negative value of the logarithm of the rate of
return used to compute housing values. The parameter edimates in Table 4 yield annual rates of return on the order
of 6.8 to 7.7 percent. One alternative interpretation of the slope coefficientin the 1940 regression is that the relevant
rate of return on investments in high rent markets is higher.

¥n 1970, about 4% of owner-occupied housing units have topcoded value observations. This topcoding

most likely biases the rent coefficient downward; omission of topcoded observations from the sample results in lower
coefficient estimates.
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markets.®

Controlling for housing market characteristics, the relationship between rents and values
acrosshousing marketsin 1940 weakensconsiderably. For every 1 percentincreasein medianrents,
predicted owner-occupied housing valuesincrease by roughly 0.3 percent. A very different pattern
emergesin 1970: the effect of a 1 percent increase in median rent is statistically indistiguishable
from a 1 percent increase in values. The 1940 coeffident is significantly less than one and
significantly different from the 1970 coefficient. This pattern corresponds exactly to the model’s
predictions: in aliquidity-constrained world, housing valuesin high-rent areas are discounted; when
the constraints are relaxed these discounts disappear.

Theideal source of variationinmedian rentswouldal so account for differencesinthequality
of renter- and owner-occupied hausing units across markets. Unfortunately, it is impossible to
account for thesefactorsusing 1940 |PUM S data, since they contain no information on housing unit
structural characteristics. In 1970, however, it is possible to perform such an exercise; the fifth
regression in Table 3 presents the results. In this regression, the median rent variable for each

metropolitan area has been replaced with each area’ smean residual from aregression of In(median

2The 1940 IPUMSS data lack information necessary to condruct this data; omisson of this variable from
the 1970 regressions does not alter the results.

2L An alternative explanation for the pattems in Table 3 focuseson cyclical effects. Since housing values
should reflect the present discounted value of rents, rents should display more cyclical volatility than values. In
recessions, the ratio of values to rents should be higher; in expansionary periods the ratio should be lower.
According to the National Bureau of Economic Research, the 1940 Census was taken nearly two years into a seven
year-long expansion, while the 1970 Census was taken in the midst of a nearly year-long recession. Note, however,
that a universal reduction in the ratio of values to rents should alter the intercept term of these regressions, not the
coefficient on median rent. The median rent coefficient would change only if recessions differentially affect the ratio
of values to rents in high-rent markets.
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rent) on a basic set of structural characteristics® This modified rent variable thus accounts for
differences in observed rental unit characteristics across markets. The same set of structural
characteristics al so appear as regressors in the reported specification, though their coefficients are
not reported here. Controlling for obsearvable differences in housing unit quality hasa negligible
effect on the estimated rel ati onshi p between median rentsand housing values. Comparingthefourth
and fifth regressions in Table 4, the coefficient falls from 1.17 to 1.10, a difference that is not
statistically significant. Onthe basisof thisevidence, thefailureto consistently account for housing
unit quality across markets over time does not appea to influence the basic message reported in
Table4: that the ratio of housing values to median rents leveled upwards between 1940 and 1970.

Theremaining threeregression specificationsreported in Table 3 extend theanalysisforward
from 1970 to 2000. Each specification replicates thefinal 1970 model, which adjust median rents
in each market and controls for structural characteristics, for IPUMS samples derived from 1980,
1990 and 2000 Censusdata. Asistruein 1970 data, the estimated effect on housing values of aone
percent increase in median rent in 1980 is stati stically indistinguishablefrom one percert. 1n 1990
and 2000, estimated coefficients exceed one by a significant margin. From one pespective, these
larger coefficient estimates coincide with the second, post-1980 period of mortgage market
innovation that further relaxed borrowing constraints for a broad segment of the population. The
resultsimply, however, that theratioof valueto rentsis now higher in high-rent cities, apattern that

cannot be explained with the simple model outlined in the preceding section. There are severa

22 Added structural characteristics include categorical variables for number of rooms, year structure built,
presence of basement, number of unitsin structure (rental unitsonly), whether unit is detached (owner-occupied
units only), number of units at address(rental units only), number of bathrooms, and presence of window or central
air conditioning.
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possible explanations for this finding. Higher relative values in high rent markets could reflect
divergent expectations about futurerent levels: consumers may now expect thefastest rent increases
in the markets with highest current rent. Alternatively, borrowing constraints may now pose the
greatest limitation for consumersin low rent markets. Finally, unobserved components of housing
quality could be increasing most rapidly in the owner-occupied housing stock within high-rent
MSAS.

Overall, the time series evidence can be regarded as suggestive but far from definitive. The
escalation of owner-occupied housing values in high rent markets is consistent with the pattern
expected with relaxed borrowing constraints, but it is dear that access to credit cannat by itself

explain all of the evidence shown in Table 3.

V. Repeated cross-sectional evidence: the VA mortgage program
A. Did the VA mortgage program influence housing tenure?

The empirical tests of the relationship between liquidity constraints and prices presented
below rely on the presumption that a readily identifiable group, war veterans, had significantly
greater access to credit than otherwise identical householders in 1970. Given the plethora of
mortgage market innovationsthat drove the postwar boom in home ownership, itis not inherently
clear that the advantaged conferred by the VA mortgage program was significant. The probit
specifications presented in Table 4 address this concern by looking for evidence that veterans
greater access to credit trandlated into higher probabilities of home ownership.

These ownership probits use data on householders derived from the same IPUM S samples

usedinthe preceding sedion. Coefficientsreportedinthetableindicatethemarginal effect of aone-
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unit change in the independent variable when all other variables are set equal to their respective
means.”®

Table 4 first addresses the concern that veteran status might be a poor proxy varable for
accessto credit. Suchaconcernwouldbevalidif veteranshad greater (or lesser) demand for owner-
occupied housing for other unobserved reasons. To test the validity of these concerns, the first
specification exami nes home ownership in 1940, prior to the implementati on of the VA mortgage
program. While ownership is significantly more common among households headed by older,
married, male, non-black, and native-bornindividual s, and variessignificantly by household sizeand
region, thereis no evidence to suggest that veterans were either more or less likely to own ahome
than otherwise identical householders.

A comparable probit specification for 1970, reported in the second column, distinguishes
veterans by their projected eligibility for the VA mortgage program®* Ineligible veterans, similar
toall veteransin 1940, have home ownership patterns statistically ind stinguishablefrom otherwise
identical householders. Eligible veterans, on the other hand, are significantly more likely to own
their home. When all other variables are evaluated at their means, the magnitude of the veteran
effect is 7.6 percentage points. Eligibility for the VA mortgage program thus confers an advantage

comparabl eto aone-standard deviati onincrease in wage and salary income, or two additional years

= Summary statistics for all reported regression covariates appear in Appendix TableA1l.

2 Only veteranswho served after 1941 are eligiblefor the VA mortgage progran. The IPUMS data does
not explicitly list dates of service, but rather identifies whether veterans served in a particular war (World War 1,
World War |1, Korea or Vietnam) orin peacetime only. | countall veterans with servicein World War Il, Korea or
Vietnam as eligible for the program. Moreover, | al include veterans serving in peacetime only who were under
the age of 50 in 1970. The age distribution of peacetime-only veterans in the 1970 IPUM S sample is bimodal, with a
local minimum occurring at age 50. In 1970, the VA mortgage benefit was al 9 restricted to veterans who had
served for at least 90 days. Unfortunately, the IPUMS data do not indicate a veteran’s length of service. Thus the
measure employed here likely middentifies some ineligible veterans as eligible.
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of age. Given tha 43% of householders were eligible veterans in 1970, these results suggest that
about 20% of the overdl increaseinhome ownership rates between 1940 and 1970 can be attributed
to the VA mortgage program.®

Thefinal three specificationsin Table 4 replicate the 1970 specification using later IPUM S
samples. Eligibility for the VA mortgage program continuesto exert asignificant positiveinfluence
on the probability of home ownership in 1980, though the point estimate is only slightly more than
half the size of the 1970 coefficient. In 1990 and 2000, eligibility for aVVA mortgage ceasesto be
asignificant predictor of homeownership. Given the degree of innovation in martgage instruments
beginning in the 1980s, this patternisnot surprising. This evidence suggeststhat veteran status can
be used as a proxy for easier access to credit within arelatively narrow time window in the post-

World War 1l era.

B. Using veteran status as a proxy for access to credit

Across housing markets, the fraction of households headed by an individual eligible for the
V A mortgage program varied significantly, from approximately one-fourth to one-halfin 1970. The
regression results presented in Table 5 usethe density of veteransin ametropolitan areaas a proxy
for the extent of borrowing constraint relaxation in that area. Theoretically, the escdation of value-
to-rent ratios in high rent markets should be more acute among markets with a high density of

veterans. The independent variable of interest in these regressions is therefore the interaction

SA pooled specification, which allowsa difference-in-difference styleestimation of the impact of VA
mortgage program eligibility, shows a statistically significant 13.5 percentage point marginal effect. Asnotedin
Collins and Margo (2001), caution should be used in interpreting this result since the estimated coefficients on many
householder characteristics change considerably across the 1940 and 1970 samples.
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between veteran density and thelogarithm of median rent.*® Each regression also includesthe main
effectsof median rent and veteran density, aswell astheset of housing market characteristic controls
introduced in Table 3. The central assumption underlying this strategy isthat veteran status does
not correlate with the unobserved component of demand for owner-occupied housing. The best
available evidence to support this assumption appearsin Table 4, which shows that veteran status
is associated with higher home ownership rates only in the years when the VA mortgage program
presented a distinct advantage over other readily available credit programs. Table 6 below will
provide further evidence in support of this assumption.

The first regression reported in Table 5 predicts housing values as a function solely of
housing market characteristics, including median rent and veteran density but excluding the
interaction between thesevariables. Theimpact of aone percentincreasein median rentson housing
valuesis statistically indistinguishablefrom aone percent increase. Marketswith ahigher share of
veterans feature higher housing values, other things equal. Among the eight other market
characteristicscontrolled for inthis specification, only householder education levelsand locationin
the Southern Census region have asignificant impact on housing values. Owner-occupied housing
costs more in relatively educated markets, and less in the South.

Thisfirst regression supports the hypothesis that veterans, by virtue of their superior access

to credit, have the potential to prop up housing valuesin marketswhere they form a sizable group.

% Asin Table 3, the unit of observation is the owner-occupied housing unit. Standard errors have been
adjusted to reflect clustering of these observations by metropolitan area. Only veterans eligible for the VA mortgage
program are used in calculating the veterans' share variable for 1970. Using the procedure for predicting eligibility
described ahove, over 97% of veteran heads of household were eligible for the mortgage program in 1970.

2" Exclusion of the housi ng market characteristic variables changes the magnitudes of some coefficientsin
Table 5, but does not influence ther statistical Sgnificance.
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However, this result also supports the simpler hypothesis that veterans simply consume more or
better housing. Theremainingregressionsin Table 5 evaluate which explanation ismost plausible.

The second specification introduces the interaction term between veteran density and the
logarithm of median rent. The presence of householders with easier accessto credit should matter
less in low-rent markets, where few consumers were likely to beliquidity constrained in the first
place. Consistent with this prediction, the interaction between veteran density and median rent is
significant and positive, while the two main effects are significant and negative. The resultsimply
that therel ationshi p between median rentsand housing valuesisweakest in markeswith arel atively
low veteran dendty; point estimates suggest that discountsfor owner-occupied housingin high rent
marketsdisappear oncethe veteran share exceedsroughly 41%. The point estimatesalsoimply that
veteran density predicts higher absolute housing values only in markets with medan rents close to
the observed maximum valuein 1970. Introducing theinteraction term also increasesthe magnitude
and significance of several other covariates in the regression: the Western Census region now
appears pricier than all others, areas with faster recent housing supply growth tend to have lower
prices, and prices tend to be higher in manufacturing-oriented metropolitan aress.

Thethird and fourthcolumnsin Table 5 present the results of specificationsthat incorporate
controlsfor structural characteristics. Asin Table 3, structural characteristicsareboth incorporated
as explanatory variables and used to transform the median rent variable into a constant-quality
measure of rental unit prices. Thesecontrolsimprove thefit of the model considerably, raising the
R? measures from about 0.16 to 0.54.

With structural controls, and omitting the interaction between veteran density and median

rent, there now appearsto be anegative rel ationship between veteran share and housing values. The
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positive coefficient observed in the table sfirst specification must, therefore, reflect the tendency
for veteransto gravitate towards marketswith larger or higher quality housing units. Thesignificant
negative coefficient assuages concemsthat veterans are concentrated in markets with housing units
of higher unobserved quality. Rather, it now appears tha veterans for the most part congregate in
marketswherethe priceof owner-occupied housingisrelativelylow. Thisfinding isconsistent with
the results in the preceding column.

The final regression in Table 5 re-introduces the interaction between veteran density and
median rent. Once again, the interaction term is positive and significant while the two main effects
are negative and significant. Asin the table’ s second specification, the link between median rents
and housing values is strongest in markets with a high veteran density. Unlike that prior
specification, higher veteran density now predicts higher housing valuesin all markets, rather than
just those with higher rents.

This reduced-form analysis cannot directly provide universal estimates of the elasticity of
housing prices with respect to borrowing constraint regulations. The results can, however, gauge
theimpact of extendingV A-style accessto credit marketsto an additional fraction of the population.
Both theory and empirical evidence suggest that thisimpact varies with the initial extent to which
liquidity constraintsare binding. Supposeamarket existswhereV A-style mortgageinnovationsare
superfluous because liquidity constraints are (just barely) not initially binding. Theoretically, we

would expect to observe no impact on the ratio of values to rents® The results suggest that in a

2 |nTable 5, we observe that increases in eligible veterans’ share in low-rent markets have the effect of
lowering housingvalues. This effect ispresent both in 1940 and 1970, suggeging that this pattem has more to do
with nonrandom sorting of veterans than the VA mortgage program itself. The thought experiment conducted here
starts with the presumption that the VA mortgage program would have no impact on prices ina housing market
where liquidity constraints were not binding initially.
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market with rent levels 10% higher than thisunaffected city, extendingV A-style mortgage benefits
to an additiona 10% of the population would increase the ratio of housing values to rents by about
6%.

Over the past twenty years, further innovationsin the mortgage market have afforded avery
large number of households access to borrowing regimes equivalent to, or in many cases more
advantageous than, the VA mortgage program. Extrapolating from these results, extending VA
borrowing privileges to the 60% of the population that was not eligible (as of 1970) would lead to
valueincreases of 36% in metropolitan areaswhere rents exceeded thosein amarginally unaffected
city by 10%. Effectson housing valuesinlow-rent areas, of course, would be decidedly more muted.
Table 1 showsthat relative to median rents, median housing values have increased by roughly 10 to
20 percent since 1970. Whiletheevidence presented hereisinsufficient to directly link recent price
increasesto mortgage market innovations, the magnitude of theimplied effect isconsi stent with such

alink.

C. Assessing the validity of veteran status as a proxy for access to credit

Table4 indicated that the impact of veteran status on home ownership was most prominent
in 1970, the year examined in the preceding subsection. In other years, when veteran status
conferred little if any true advantage in access to credit, the results in Table 5 should not be
replicable. A strong resemblance between regressionsusing datafrom other yearsand those reported
in Table 5 would support the hypothesis that veteran status captures some other characteristic of a
housing market, rather than the density of householders with easy access to credit.

Table6di spl ays coefficients drawn from four regression model sthat mirror thelast reported
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specificationin Table5, using datafrom the 1940, 1980, 1990 and 2000 |PUM S samples.® In each
of thefour datasamples, higher veteran densities are associated with lower overall housingvalues.®
Moreover, none of the four specifications feature a positive interaction term between median rent
and veteran dendity. Thismay be somewhat surprising in the 1980 sample, since Table 4 indicated
that VA mortgage eligibility conferred some advantage in that year. There are two related
explanationsfor thisfinding. First, the overdl density of veteransin the population declined from
roughly 40% to 30% of all householders between 1970 and 1980, which could impad estimates if
the true underlying effects are nonlinear. Second, veterans as a group were significantly older in
1980thanin 1970. In 1970, the mean agefor veteran househol derswas 3.6 years|ower than for non-
veterans. By 1980, this pattern had rever sed: the mean age of veteran householders was 3.1 years
older than non-veterans. The density of veterans in age cohorts most tradtionally associated with
trang tions to home ownership thus declined even morerapidly.

By 2000, the interaction between veteran density and median rent isnegativeand significant,
indicating that housing now sells at a discount relative to rent levelsin markets with ahigher share
of veterans. Therearetwo possible explanationsfor thisfinding. First, thetransition from adrafted
to volunteer armed forces may have changed the relationship between veteran status and
socioeconomic status. Veteran density may therefore mark socioeconomicdly disadvantaged
marketsin later data. Second, the comparativerarity of veteransin younger age cohortsimpliesthat

markets with higher veteran density may be declining areas where few youngfamilies are moving

2 The 1940 specification more closely resembles the second regression model in Table 5, since structural
characterigic variables are not available in that sample.

%0 point estimates in the 1940 specificationindicate that the predicted effect of an increase in veteran
density is always negative, since the minimum value for In(median rent) isroughly 2.
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If veteran density marks poor or dedining metropolitan areas in 2000, might the same
variable mark prosperous, growing areas in 19707 While the regressionsin Table 5 control for a
measure of recent growth, the concern that veteran status correl ates with unobserved prosperity is
serious enough to warrant additional attention. Table 7 investigates this concern with three
additional specifications estimated using 1970 IPUMS data. The first tests to see whether faster-
growing markets, as measured by the fraction of housing units built within the past ten years, have
higher ratios of owner-occupied housing valuestorents. Theresultsindicatethat thisisnot the case.
The interaction between the recent growth variable and median rent is negative and statistically
insignificant. Including this interaction term has essentially no impact on the significant, positive
interaction between veteran density and median rent. Thesecond and third specificationsdividethe
sampleevenly into marketsthat exhibited greater and lesser amounts of growth in the housing stock
between 1960 and 1970. Within both subsamples, the significant interaction between veteran density
and median rent persists. In fact, the point estimate islarger and of greater statistical significance
within the subset of slower-growing metropolitan areas. Thus, the tendency for housing values to
increase more rapidly with rent increases in markets with a high veteran tendency does not appear

to be attributableto differential growth patterns across metropolitan areas.

VI. Does easy credit harm the poor?
Therelaxation of liquidty constraints, by raising prices for durable goods, has the potential

toharm someconsumers. Inthecaseof themortgage market, wheremost innovationshaveinvolved
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reducing the amount of savings necessary to purchase a home, the “harmed” consumers are those
who had sufficient savings to participate in the mortgage market prior to the relaxation. Are these
consumersdrawn disproportionately from the upper or lower tail sof the socioeconomic distribution?
Table 8 analyzes this question empiricdly, analyzing cross-sectional variation in home ownership
as of 1970. These probit specifications incorporate the same set of householder characteristics
utilized in Table 4, adding the set of market characteristicsused in Table 5. One additional market
characteristic, the standard deviation of the log income distribution in each market, is added to
capture the possibility that income inequdity affects home ownership probabilities. Two separate
variables are used to identify individual s of low socioeconomic status (SES). Thefirstindicator is
based on householders' reported occupation, and flags those working in jobs that are not ... The
second isbased on househol der education, and flags those with no more than a high school diploma.
Variation across markets in the extent of consumer access to credit is measured by the share of
householders who are veterans digible for the VA mortgage program.

Thecoefficient of greatest interest for thisexerciseisontheinteraction betweenthelow SES
indicator and veteran density. Inthefirst specification, which uses the occupational proxy for low
SES, the interaction term is significant and negative, indicaing that the ggp in home ownership
probabilities between househdders of high and low SES iswidest inmarketswith ahigh density of
veterans. Notethat the probability of home ownershipisstill higher for all householdersin markets
with hi gh veteran density.**

The second regression model adds additional interaction terms, interacting the low SES

3 This specification controls for veteran status as a householder characteristic, thus thisresult is
independent of the fact that veterans themselves have higher home ownership probabilities.
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indicator with the two other market characteristics showing a significant relationship with the
probability of homeownershipinthefirst regression: the sharesof foreign bornand college educated
householders in the metropolitan population. The interaction between college graduate share and
low SES provesto bestatistically significant, indicating that the socioeconomic homeownership ggo
is largest in markets with a highly educated population. This term reduces the magnitude and
significance of the veteran share-low SES interaction.

Results are generaly quite similar when the occupetional SES proxy is replaced with one
based on education. Thefinal pair of specificationsin Table 8 show that adding i nteractions between
low SES and college graduate share actually increases the magnitude of the the low SES-veteran
shareinteraction term, while having no efect on the statistical significance. In both specifications,
the veteran share-low SES interadion is negative and significant a the 10% level.

Overall, thisanalysisprovidessome suggestiveevidencethat thenetimpact of relaxing credit
constraintscan beregressive. Of course, theimpact of the VA mortgage program onlow-SEShome
ownership rates might be very different from the impact of a program targeted directly at lower
incomehouseholds. Giventhat very few government- or private-sector mortgage programshaveany
explicit means-tested component, and that such components usually consider measures of present
rather than lifetimewealth, the possibility that recent innovations have hindered rather than promoted
low incomehome ownershipisagenuine concernworth further investigation (Goodman and Nichols

1997).

VII. Conclusion

Previous research has frequently implicated borrowing constraints as significant obstades
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to home ownership. This literature, as well as the general literature on liquidity constraints and
consumption, has to a surprising extent ignored the possibility that the relaxation of impediments
to borrowing might have an inflationary effect on prices. Some authors have argued that elastic
housing supply would dampen any price dfects. This paper has shown, in asimple intertemporal
model, that such an effect can indeed exist, regardless of the overall price elasticity of supply.
Moreover, it has provided empirical evidence, centered around one of the great liquidity constraint-
removing policy programsof themid-twentieth century, that supportsthe existence of such an effect.

The implications of these price effects are quite noteworthy. Therelaxation of borrowing
constraints, by increagng the equilibrium price for durable goods such as housing, reduces the
welfare of some households: those that were net purchasers of housing in the pre-relaxation
equilibrium. In more familiar terms, the type of household that suffers from the relaxation of
borrowing constraints isthe type which has aready saved for a down payment, only to witness the
elimination of down payment requirements — and a concomitant increase in the price of owner
occupied housing — prior to their purchase.

Theseresultscan beinterpreted asacaveat to thoseinterested inthe policy goal of increasing
home ownership rates, or rates of ownership of other durable goods. The relaxation of borrowing
constraints, frequently touted asacentral policy tod for achievingthisgoal, comeswith acost, even
in the absence of borrower default risk. Astheory and the evidence drawn from the VA mortgage

program indicaes, easier credit for some can make prices higher for all.
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Table 1: Housing prices and home ownership rates, 1940-2000

Y ear Median value Median Ratio of median value to National home
monthly median monthly contract ownership rate
contract rent rent
1940 $2,750 $20 137.5 43.6%
1950 — — — 55.0
1960 11,250 55 182-227 61.9
1970 16,250 87 172-201 62.9
1980 47,500 195 231-256 64.4
1990 85,000 362 221-249 64.2
2000 112,500 500 200-250 66.2

Note: Median value sample consists of owner-occupied nonfarm single family units, excluding
vacant-for-sale and condominium properties, and properties with commercial uses. In 1940,
values are for dl nonfarm owner-occupied units; owners of multifamily or commercial-use
units were instruded to report only the market valueof their own unit. Median rent sample
uses contract rent observations for all nonfarm rental units with cash rent. Ranges reported for
ratio of median value to medi an rent when va ue data are reported in intervals only.

Source: IPUMS samples, 1940-2000. The 1950 IPUM S sample contains no information on
housing values or rents.
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Table 2: Important events in the history of the mortgage market

1920s

1932
1933
1934

1938

1944

1968

1970
1982

1992

1993
1994

Typical mortgage lasts 5-10 years, requires at least 30% down payment, and is less
than fully amortized.

250,000 nonfarm foreclosures nationwide.
Home Owners Loan Corporation established, makesfully amortized 20-year loans.

FHA establishes program of insuring against homeowner default on long-term, fixed-
rate loans. Enables down payments of less than 10% of property value, 25-30 year
loan periods with full amortization. Borrowers pay a mortgage insurance premiumin
exchange for coverage.

Fannie Mae established, creates secondary market for mortgage loans that “conform”
to underwriting standards covering borrower areditworthiness and property
characteristics.

Servicemen’s Readjustment Act creates V eterans Administration mortgage insurance
program, which enables qualifying veterans to purchase a home with no down
payment and no mortgage insurance premiuns.

Fannie Mae privatized, Ginnie Mae established to fund FHA and VA mortgage
programs.

Freddie Mac egablished as an additional secondary market conduit.

Beginning of rapid growth in the secondary market for “non-conforming” loans,
mortgages that Fannie Mae and other agencies are unwilling to securitize.

Federal Housing Enterprises Financial Safety and Soundness Act directs Fannie Mae
and Freddie Macto acquire more loans made to low-income borrowers This
directive leadsto more flexible terms for “conforming” loans.

$100 billion worth of non-conformingloans securitized in the secondary market.

Establishment of loan programs that allow qualified buyers to borrow up to 125% of
property value.

Sources: Jackson (1985), Bruskin et al. (2000), Listokin et al. (2001), Martinez (2000).




Table 3: Relationship between median rents and owner-occupied house values, 1940-2000

Dependent variable: In(vdue) for owner-occupied wnitsin year:

Independent variable 1940 1940 1970 1970 1970 1980 1990 2000

In(median rent) 0.915 0.297 1.068 1.174 1.103 0.921 1.948 1.815
(0.074) (0.101) (0.146) (0.157) (0.159) (0.130) (0.134) (0.142)

Intercept 5.173 — 5.055 — — — — —
(0.248) (0.699)

Housing market characteristic No Yes No Yes Yes Yes Yes Yes

controls?

Median rent adjusted for structural No No No No Yes Yes Yes Yes

characteristics?

Structural characterstic controls? No No No No Yes Yes Yes Yes

N 66,050 66,050 192,581 192,581 192,581 291,624 385,877 309,363

Number of metropolitan areas 137 137 124 124 124 286 297 106

R? 0.040 .045 0.143 0.153 0.533 0.520 0.615 0.517

Note: Huber-White robust standard errors in parentheses. Regression observationsare weighted by the size of the sample of rental units used
to create the median rent measure. Sample consists of owner-occupied nonfarmhousing units. 1n 1940, sample isrestricted to units where
the householder is a sampl e line person; owners of multifamily dwelli ngs were i nstructed to report only the value of their own dwelling. In
later years, multifamily dwellings are excluded from the sample. Housing market characteristic controls include median householder age,
percent of householders who are college-educated, percent of householdersin the labor force that work in manufacturing industries, median
family income, region effects, and in 1970-2000, percent of housing units built in the past ten years. Structural characteristic controlsinclude
categorical variables for number of rooms, year structure built, presenceof basement, number of units in structure (rental units only), whether
unit is detached (owner-occupied unitsonly), number of units at address(rental units only), number of bathrooms, and presence of window or
central air conditioning. All coefficientsreported in this table are significantly different from zero at the 1% level.
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Table 4: Did the VA mortgage program give veterans an advantage?

Independent Variable

Probit regression results: Dependent variable equal to one if reppondent owns home

1940 1970 1980 1990 2000
Age 0.025 0.039 0.034 0.037 0.034
(0.001) (4.90%10%) (2.77*10-4) (2.64*10-4) (2.76*10-4)
Age squared -1.50* 10" -2.95*10" -2.42*10-4 -2.57*10-4 -2.35%10-4
(1.33*10°) (5.44*10%) (2.75*10-6) (2.49*10-6) (2.56*10-6)
Married 0.065 0.284 0.253 0.211 0.201
(0.007) (0.004) (0.002) (0.002) (0.002)
Female -0.055 0.092 0.026 -0.009 -0.006
(0.009) (0.004) (0.002) (0.002) (0.002)
Black -0.125 -0.216 -0.194 -0.180 -0.174
(0.007) (0.003) (0.002) (0.002) (0.002)
Foreign Born -0.029 -0.192 -0.212 -0.213 -0.229
(0.006) (0.004) (0.003) (0.002) (0.002)
In(family income) 0.067 0.092 0.131 0.138 0.139
(0.003) (0.001) (0.001) (0.001) (0.001)
Household size 0.028 0.059 0.039 0.018 0.025
(0.002) (0.001) (0.001) (0.001) (0.001)
Northeast region -0.127 -0.092 -0.089 -0.018 -0.036
(0.007) (0.003) (0.002) (0.002) (0.002)
South region -0.014 0.040 0.057 0.073 0.091
(0.008) (0.003) (0.002) (0.002) (0.002)
Midwest region -0.040 0.041 0.055 0.080 0.099
(0.007) (0.003) (0.002) (0.002) (0.002)
Veteran -0.012 -0.015 -0.020 -0.027 -0.018
(0.007) (0.010) (0.009) (0.013) (0.017)
Veteran digible for VA — 0.076 0.042 0.011 0.011
mortgage (0.010) (0.009) (0.013) (0.017)
N 44,449 279,505 549,888 599,863 491,500
Pseudo-R? 0.117 0.217 0.252 0.244 0.253

Note: Table entries represent the marginal change in predicted probability associated with a unit change in the
independent variablewhen all other covariates are setequd totheir means Veterans designated eligible for VA
mortgages in 1970 are those reporting service in World War 11, Korea or Vietnam, or those under 50 reporting
peacetime military service only. Sample consists of metropolitan area-resdent nonfarm householdersin the
merged 1940 (sample line persons only), 1970 (Form 2 metro sample), 1980, 1990 and 2000 IPUMS. All
coefficients in this table except South region in 1940 and Veteran in the first, second, and fifth column are
significantly different from zero at the 0.1% level.
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Table 5: Housing valuesand the density of veterans in the population, 1970

Independent variable

Dependent variable: In(housing value)

In(median rent)

Share of veteransin the population

Veterans' share*In(median rent)

Median householder age

Share of householders with college

degree

Share of housing units built in pag 10
years

Share of householders employed in
manufacturing industries

Log of median family income
Northeast region

Midwest region

South region

Median rent adjusted for structural
characteristics?

Structural characteristic controls?

N
R2

0.878™"
(0.143)

2.279™
(0.567)

-0.004
(0.008)

2.046"
(0.858)

-0.521
(0.356)

0.294
(0.372)

0.166
(0.284)

-0.078
(0.062)

-0.052
(0.036)

-0.158™"
(0.056)

No

No

192,581
0.160

-1.978" 0.759™"
(0.733) (0.113)
-35.58™" -2.661""
(9.123) (0.512)
7.206™" —
(1.975)

-0.003 -0.007
(0.010) (0.007)
2.671" 0.915
(0.809) (0.690)
-0.782" -0.764"
(0.346) (0.317)
0.610™ 0.209
(0.294) (0.295)

0.010 0.230
(0.282) (0.225)
-0.159™" -0.132""
(0.060) (0.039)
-0.066™ -0.153™"
(0.031) (0.026)
-0.142"™" -0.260™"
(0.054) (0.046)

No Yes
No Yes

192,581 192,581

0.166 0.543

-1.693™
(0.493)

-2.895™"
(0.401)

6.242""
(1.292)

-0.004
(0.007)

1.548"
(0.671)

-0.968™"
(0.283)

0.546"
(0.218)

0.041
(0.225)

-0.209™"
(0.043)

-0.165™"
(0.023)

-0.244™"
(0.044)

Yes

Yes

192,581
0.548

Note: Huber-White robust g¢andard errors in parentheses. Regression observations are weighted by the size
of the sample of rental units used to creae the median rent measure. Sample consists of owner-occupied
nonfarm housing units. M ultifamily dwellings are excluded from the sample. Housing market characteristic
controlsinclude median householder age, percent of householders who are college-educaed, percent of
householders in the labor force that work in manufacturing industries, region effects, and percent of housing
unitsbuiltin the past tenyears. Structural characteristic controls include categorical variables for number of
rooms, year structure built, presence of basement, whether unit is detached, number of bathrooms, and

presence of window or central air conditioning.

" denotes a coefficient significant at the 1% level, ™ the 5% level, * the 10% level.
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Table 6: Housing values and the density of veterans in the population in other years

Independent variable 1940 1980 1990 2000
In(median rent) 0.636™"" 1.266 1.687"" 2.603™
(0.187) (0.859) (0.113) (0.469)
Share of veteransin the population 6.234"" -2.3717" -2.627" -1.581""
(6.633) (0.748) (0.713) (0.528)
Veterans’ share*In(median rent) -3.518 -2.031 -0.731 -5.230""
(2.261) (2.750) (2.239) (2.050)
Median househol der age -0.012 0.009 0.011 0.025"
(0.008) (0.006) (0.010) (0.010)
Share of householders with college 4.860" 1.480™ 0.252 1.154™
degree (1.314) (0.442) (0.487) (0.300)
Share of housing units built in past 10 — -1.033"™ -0.973™ -1.178™
years (0.230) (0.285) (0.271)
Share of householders employed in -0.606 -0.325 -0.584 0.196
manufacturing industries (0.196) (0.270) (0.368) (0.354)
Log of median family income 0.496 -0.012 -0.500" -0.748™
(0.109) (0.263) (0.236) (0.156)
Northeast region 0.026 -0.480™" -0.074 -0.250""
(0.046) (0.442) (0.065) (0.034)
Midwest region -0.005 -0.232"" -0.246™" -0.125™
(0.036) (0.056) (0.061) (0.045)
South region -0.131° -0.397 -0.251"" -0.301""
(0.068) (0.048) (0.050) (0.035)
Median rent adjusted for structural No Yes Yes Yes

characteristics?

Structural characteristic controls? No Yes Yes Yes
N 66,050 291,624 385,877 309,363
R? 0.046 0.525 0.621 0.520

Note: Huber-White robust gandard errors in parentheses. Regression observations are weighted by the size
of the sample of rental units used to creae the median rent measure. Sample consists of owner-occupied
nonfarm housing units. In 1940, sample is restricted to units where the householder isa sample line person;
owners of multifamily dwellings were instructed to report only the value of their own dwelling. In later
years, multifamily dwdlings are excluded from the sample. Housing market characteristic controls include
median householder age, percent of householders who are college-educated, percent of householdersin the
labor force that work in manufacturing industries, region effects, and after 1940, percent of housing units
built in the pastten years. Structural characteristic controls include categorical variablesfor number of
rooms, year structure built, presence of basement, whether unit is detached, number of bathrooms, and
presence of window or central air conditioning.

" denotes a coefficient significant at the 1% level, " the 5% level, " the 10% level.
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Table 7: Isthe veteran effect a boomtown phenomenon?

Independert variable Complete High-growth L ow-growth
sample cities cities
In(median rent) -1.765" -2.162 -3.162°"
(0.865) (1.326) (0.636)
Share of veteransin the population -2.780™" -2.580™ -2.208™
(0.469) (0.912) (0.388)
Veterans' share*In(median rer) 6.943™ 6.953" 10.29™
(2.190) (3.556) (2.709)
Share of housing units built in past -0.882 -0.397 -3.084™
10 years (0.424) (0.563) (0.871)
Share of housing units built in past -0.771 — —
10 years*In(median rent) (0.847)
Additional housing market Yes Yes Yes
characteristics?
Median rent adjusted for structural Yes Yes Yes
characteristics?
Structural characteristic controls? Yes Yes Yes
N 192,581 76,295 116,286
R? 0.532 0.596 0.523

Note: Huber-White robust standard errorsin parentheses. Regression observations are
weighted by the size of the sample of rental units used to create the median rent measure.
Sample consists of owner-occupied nonfarm single-family housing units in the 1970 IPUMS.
Additional housing market characteristic controls include median householder age, percent of
househol ders who are college-educated, percent of householders in the labor force that work
in manufacturing industries, log of median family income, and regon effects. Structural
characteristic controls include categorical variables for number of rooms, year structure huilt,
presence of basement, whether unit is detached, number of bathrooms, and presence of
window or central air conditioning. High- and low-growth cities are consist of the 62
metropolitan areas with above- and below-average shares of housing built in the past ten
years. The cutoff point between categoriesis 27.35%.

™" denotes a coefficient significant at the 1% level, ™ the 5% level, " the 10% level.

39



Table 8: The distributional impact of selectively relaxing credit constraints

Independent Variable

Dependent Variable: Home ownership indicator

SES Proxy: Occupation

SES Proxy: Education

Low SES indicaor

Market characteristics
VA mortgage-eligible veterans as share of
householders

Median age

Foreign-born share of householders

In(median family income)

standard deviation of In(family income)

Percent of housing units builtin last 10 years

College graduates as share of householders

Percent of householders employed in

manufacturing industries

Interaction of Low SES indicator with
VA mortgage-eligible veterans as share of
householders

Foreign-born share of householders

College graduates as share of householders

Additional householder characteristics
Region effects
N

Pseudo-R?

0.081 0.120™
(0.036) (0.051)
1.63" 1.57"
(0.382) (0.366)
0.005 0.005
(0.011) (0.011)
-0.902" -0.890"
(0.296) (0.283)
0.250 0.250
(0.241) (0.240)
0.163 0.185
(0.320) (0.323)
0.271 0.275
(0.238) (0.239)
-1.325" -0.975"
(0.513) (0.454)
0.157 0.157
(0.158) (0.158)
-0.292" -0.178
(0.101) (0.132)

— -0.001
(0.073)
— -0.975"
(0.454)
Yes Yes
Yes Yes
337,675 337,675
0.253 0.253

0.060 0.155™
(0.039) (0.061)
1.56" 1.62"
(0.377) (0.369)
0.005 0.005
(0.011) (0.011)
-0.905" -0.825"
(0.295) (0.287)
0.253 0.253
(0.241) (0.240)
0.171 0.188
(0.320) (0.324)
0.271 0.272
(0.239) (0.240)
-1.32" -1.10"
(0.513) (0.446)
0.157 0.157
(0.158) (0.158)
-0.197" -0.264"
(0.101) (0.160)

— -0.100
(0.088)
— -0.330°
(0.179)
Yes Yes
Yes Yes
337,675 337,675
0.252 0.252

Note: Table entriesreflect probit coefficients scaled to indicate marginal impact on predicted probability when
other covariates are set equal to their respective means. Standard errors, corr ected for grouped observations, in
parentheses. Observations are weighted by the number of observations used to calculate the market characteristic
variables. Additional householder characteristicsinclude age, age squared, whether married, whether female,
whether black, whether foreign bom, logarithm of householdincome, household size , and whether aV A

mortgage-eligible veteran. Datasource: IPUMS.

" denotes a coefficient significant at the 1% level, " the 5% level.
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Figure 1: The price of owner-occupied housing relative to all personal ¢consum ption
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Table A1l: Summary statistics for regression covariates

1940 1970
Variable N mean std. dev.  minimum  maximum N mean std. dev.  minimum  maximum
Householder ownshome 44,449 0.303 — — — 279,505 0.569 — — —
Age 44,449 42.701 12.468 15 100 279,505 42.629 13.636 14 100
Married 44,449 0.779 — — — 279,505 0.756 — — —
Female 44,449 0.139 — — — 279,505 0.160 — — —
Black 44,449 0.081 — — — 279,505 0.107 — — —
Foreign Born 44,449 0.198 — — — 279,505 0.085 — — —
In(wage and salary income) 44,449 6.991 0.849 0.000 8.517 279,505 8.809 0.873 3.912 10.820
Household size 44,449 2.820 1.547 1 29 279,505 3.316 1.785 1 26
Veteran 44,449 0.091 — — — 279,505 0.463 — — —
Veteran digible forVA 44,449 0.000 — — — 279,505 0.452 — — —
mortgage
In(owner-occupied housing 66,050 8.046 0.918 0.000 11.362 192,581 9.844 0.584 7.824 10.820
unit value)
In(median rent) 137 2.923 0.315 2.079 3.689 124 4.446 0.235 3.912 4.942
Veterans' share 137 0.080 0.026 0.017 0.170 124 0.416 0.033 0.283 0.508
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