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ABSTRACT

We develop a technique for assessing the impact of changes inthe mortgage market on

households. We start with an implication of the permanent income hypothesis: that the higher

a household’s expected future income, the more it desires toconsume, ceteris paribus. If per-

fect credit markets exist, desired consumption matches actual consumption and current spend-

ing forecasts future income. Since credit market imperfections mute this effect, the strength of

the relationship between house spending and future income measures the “imperfectness” of

mortgage markets. Using micro-data, we find that over the past several decades, housing mar-

kets have become less imperfect in this sense. Mortgage securitization has played an important

role in explaining this phenomenon.
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The U.S. mortgage market has experienced phenomenal changeover the last 35 years. Gone are

the days when most households got a cookie-cutter, 30-year,fixed-rate, level-payment mortgage

from a savings and loan that took deposits at 3% and lent out at6%. And gone are the days

when the typical lender held that mortgage on its books untilthe maturity of the loan. Today,

consumers choose from an extensive menu of mortgages offering flexibility along almost every

dimension. Furthermore, most lenders hold the mortgage fora very short time; typically, they sell

the mortgage on the secondary market.

Many researchers have argued that this transformation has enhanced efficiency by integrating

the mortgage market with the broader financial markets. But,there has been comparatively little

research investigating how or even whether the transformation of mortgage markets has directly

affected the average homeowner. In this paper, we use a noveltechnique to assess the impact of

changes in the mortgage market on individual households.

We start with an implication of the permanent income hypothesis: that the higher a household’s

expected future income, the more it desires to spend and consume, ceteris paribus. If perfect

credit markets exist, desired consumption matches actual consumption and current spending should

forecast future income. Since credit market imperfectionsmute this effect, we view the strength of

the relationship between house spending and future income as a measure of the “imperfectness” of

mortgage markets.

We apply this methodology using household-level data from the Panel Study of Income Dy-

namics (PSID) and consider the forecasting ability of a newly purchased home on future income.

We find that households buying bigger houses have higher future incomes, all else being equal.

Furthermore, we find that the forecasting relationship of housing purchases and future income

has changed over time. The estimated sensitivity of future income to current housing expendi-

tures increased by approximately 80% over the length of our sample, from 1970 to 2005. Further,

the change was not smooth over time—the application of econometric techniques for locating
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unknown structural breaks suggests that the relationship changed discretely in the mid 1980s. Fol-

lowing the logic of the previous paragraph, we view the increased sensitivity of future income to

house spending as evidence that mortgage markets have become less imperfect over time.

As success has many fathers, we attempt to establish paternity of the improved system of

housing finance. Was it deregulation? Was it the creation of asecondary mortgage market? Or

was it the creation of new types of mortgage instruments thatallowed households to better smooth

real housing consumption over the life-cycle? The timing ofthe structural break, as well as further

econometric analysis, suggests that increased securitization activity by the secondary mortgage

market played an important role in our findings.

Our analysis is particularly important in light of the housing crisis which started in 2007 be-

cause many commentators have laid the blame for the crisis precisely on the changes in the mort-

gage market on which we focus – increased use of securitization and proliferation of new mortgage

products. Barney Frank, the Massachusetts congressman whoheads the House Banking Commit-

tee, recently claimed that, “If in fact residential mortgage loans were made only by banks or thrifts

or credit unions, then we would not have a subprime crisis.”1 This paper provides two reasons to

be skeptical about such claims. First, we provide evidence that the use of the secondary market

and the proliferation of innovative mortgage products predates the lending boom of 2001 to 2005

by about 20 years. As Figure 1 shows, the secondary market, irrelevant in the 1970s, accounted

for about 40% of new originations in the 1980s, and almost 60%in the 1990s before peaking atFigure 1 here

73% in 2005. Further, in Section I.B we argue that many of the now maligned innovative mortgage

products debuted and were highly popular in the 1980s. But our more powerful critique of the

argument that securitization is the cause of the current crisis is that its expansion in the early 1980s

was accompanied not by a wave of defaults but, as we show, by anincrease in borrowing by pre-

1http://www.necn.com/Boston/Business/Barney-Frank-defends-his-foreclosure-plan/1210973732.html
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cisely those borrowers that theory says should take advantage of a relaxation of credit standards:

households whose future incomes are higher than their current incomes.

In Section I, we provide a brief review of the transformationof the mortgage market from 1970

to 2005, the period that we study. Section II presents a simple model that illustrates the possible

effects of changes in borrowing constraints on the relationship between spending on housing and

future income. Section III then describes our empirical specification and the data. In Section

IV we present the estimation results, and interpret these results in Section V. The results are

consistent with the predictions of our theory. In Section VIwe assess the sensitivity of our findings

to alternative specifications of the model, and finally, provide a brief conclusion in Section VII.

I. The Mortgage Market 1970–2005

This section briefly reviews developments in the U.S. mortgage market from 1970 to 2005.

A. Deregulation and securitization

From the Depression through the late 1970s, deposits in savings accounts provided almost all

financing for home loans. Depression-era regulations, updated at various points, channeled low-

cost deposits to the thrift industry (Mason (2004)). Regulations took many forms and included

usury ceilings, interstate banking prohibitions, limits on branching, and perhaps most infamously,

Regulation Q, which capped deposit rates and forbade banks from paying interest on checking

deposits (England (1992), Gilbert (1986)). While these regulations provided some stability, they

also, predictably, led to major inefficiencies. Most significantly, by making bank deposits the

principal source of funds for mortgages, regulators forcedlenders to finance long-term assets with
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short-term liabilities, a situation referred to in the industry as the mismatch problem (Modigliani

and Lessard (1975)).

Despite its flaws, the system basically worked until the mid 1960s. Low inflation and stable

interest rates meant that the usury ceilings, interest-rate caps, and the mismatch problem did not

generate major difficulties. However, starting in the mid 1960s, inflation and interest rates rose,

driving up the cost of funds for the savings and loan industry. This forced Congress to act, be-

ginning a process that would culminate, 20 years later, in the transformation of the U.S. mortgage

market from a largely deposit-financed system to a largely capital-markets-financed system.

In 1968, Congress moved aggressively to develop a secondarymarket for mortgages, that is,

a market in which banks could sell mortgages they had originated to other investors. It created

two entities. The first was a government agency called GNMA (Government National Mortgage

Association, later known as Ginnie Mae), which bought mortgages guaranteed by the Federal

Housing Authority and Veterans Administration, and the second was a shareholder-owned but

government-sponsored enterprise still called FNMA, whichbought other mortgages. This period

also saw the emergence of the mortgage-backed security, a bond whose cash flows are backed by

homeowners’ mortgage payments. Ginnie Mae issued its first security of this kind in 1970, and

Fannie Mae and Freddie Mac followed shortly thereafter (Bartlett (1989)). Within a couple of

decades, this innovation would transform the industry.

Despite these moves by Congress, the problems continued to mount. Boston Fed President

Frank Morris described efforts to stabilize mortgage finance over the 1966 to 1975 period as a

“decade of failure” (Morris (1975)). Secondary markets were slow to develop; deposits into banks

and savings and loans remained the chief source of funds for home mortgage lending. The first

privately issued mortgage-backed security appeared in 1977 and was generally considered a failure

(Ranieri (1996)).
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Continued instability and high interest rates in the late 1970s initiated the final phase of the

reinvention of housing finance in America. In 1977, Merrill Lynch invented the Cash Manage-

ment Account, in effect allowing non-banks to circumvent Regulation Q (Cocheo (2003)). This

innovation, combined with many others, severely reduced the availability of funds for the thrift

industry, which was still bound by Regulation Q. Even when regulators finally allowed them to

pay competitive interest rates, thrifts confronted state usury laws. These laws often meant that the

thrifts could not lend profitably, and so they simply stoppedlending altogether (Shaman (1979)).

The impending collapse of the thrift industry spurred Congress and regulators to action, and

over the next six years, legal and regulatory changes transformed mortgage lending (Bartlett (1989)).

The Depository Institutions Deregulation and Monetary Control Act of 1980 ordered the phase-out

of Regulation Q over the next six years and overrode or pre-empted state usury ceilings. In 1982,

Congress passed the Garn-St. Germain Depository Institutions Act, which extended the 1980 act,

pre-empting state laws that constrained the types of mortgage products originators could offer. In

1984, the Secondary Mortgage Market Enhancement Act solvedmany of the technical problems

facing mortgage-backed securities.2

Two key events dramatically accelerated the development ofa secondary market. The first

occurred in October 1981, when the FHLBB, the main regulatorof thrifts, introduced a change in

accounting rules that had the effect of allowing lenders to sell mortgages on the secondary market

without booking a large accounting loss (Mason (2004)). This change created a liquid secondary

market for mortgages virtually overnight (Lewis (1989)). Secondary market sales of mortgages

increased more than four-fold, from $12 billion in 1981 to $52 billion in 1982 (Bartlett (1989)).

The second influential event was the realization that issuers could skirt many of the problems

that had bedeviled early mortgage-backed securities, by enlisting one of the Government Spon-

2Another noteworthy event was The Tax Reform Act of 1986, which created an investment vehicle called a REMIC
(Real Estate Mortgage Investment Conduit) that allowed securitizers to divide the flows of principal and interest from
mortgage-backed securities into different classes (“tranche securities”) tailored to the needs of different investors.
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sored Enterprises (Ranieri (1994)). The GSEs’ federal charters meant, for example, that their

securities were exempt from state investor protection laws. Freddie Mac, initially, and later Fannie

Mae, worked closely with Wall Street firms and became the largest issuers of mortgage-backed

securities.

Figure 1 displays the evolution of securitization activityfrom 1970 to 2005. The figure shows

the value of mortgage-backed securities (MBS) securitizedby both the GSEs as well as private

corporations. The figure shows both a “stock measure,” the stock of MBS normalized by total

home mortgage debt outstanding, and a “flow measure,” MBS issues normalized by originations

of home mortgages. These ratios have grown substantially over time. The percentage of the stock

of outstanding mortgages securitized has increased dramatically from approximately 0% in 1975

to more than 55% by 2005.

B. Innovation in mortgage design

The menu of available mortgage choices in 2005 vastly exceeded the options that were available

in the 1970s. In the 1970s, because of a combination of regulation and inertia, the mortgages avail-

able to borrowers consisted almost exclusively of fixed-rate, level-payment instruments. Among

other things, consumer groups, as they do to this day, viewedfeatures like variable interest rates

as dangerous, and they worked assiduously to prevent adoption (Guttentag (1984)). Even when

they allowed variable-rate mortgages, regulators established restrictions that severely limited their

usefulness (Macauley (1980)).

However, the 30-year, fixed-rate mortgage was particularlyunsuitable for the high-inflation,

high-volatility environment of the 1970s. The combinationof high nominal interest rates and

fixed payments over time meant that households faced very high real payments early in the life

of the loan. Some borrowers would have been better served by mortgage designs that allowed
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relatively lower nominal payments early in the life of the loan, so that the real burden would be

distributed more evenly over time. Regulators eventually relented in their opposition to alterna-

tive mortgage designs and allowed lenders to offer innovations, including the Graduated-Payment

Mortgage (GPM, first offered in 1977) and the forerunner of today’s Option ARM (first offered in

1980), both of which allow borrowers to make a monthly payment that falls short of the interest due

on the mortgage (Phalan (1977), Harrigan (1981)). These alternative mortgage designs have been

popular since the 1980s, and by no means confined to very financially sophisticated households

(Kettell (2006), Stahl (1996)).

Initially, new mortgage designs merely inoculated borrowers against high inflation. With high

inflation, a graduated-payment mortgage offered a flow of real payments comparable to that of a

traditional mortgage with low inflation. However, althoughthe appearance of high inflation en-

larged the mortgage menu, its disappearance in the mid 1980sdid not shrink the menu. Regulators

made no effort to prohibit the alternative mortgages developed in the late 1970s and early 1980s.

The use of these new products in a low-inflationary environment allowed lenders to offer borrowers

much less rigorous repayment schedules than had prevailed even in the 1950s and 1960s. In other

words, the net effect of regulators’ responses to high inflation was to liberalize mortgage markets

considerably when compared to the traditional system of the1950s and 1960s.

C. Other changes

Three other changes in mortgage markets in this period are worth noting. First, concerns

emerged in the early 1970s of race and gender-based discrimination in mortgage markets, leading

to the passage of the Equal Credit Opportunity Act (ECOA) (Elliehausen and Durkin (1989)).

Second, in the mid 1990s, lenders adopted automated underwriting procedures, which reduced

the cost of originating new mortgages (Straka (2000)). Third, the subprime mortgage market,
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the part of the mortgage business dedicated to borrowers with less-than-perfect credit histories,

emerged in the mid 1990s, following the development of credit scoring. Until the mid 1990s, a

borrower was either prime and got a loan at the going rate, or was subprime and did not get a

loan at all (Munnell et al. (1996)). In the mid 1990s, a new generation of lenders began to offer

loans to subprime borrowers, but they demanded much higher interest rates as compensation for

the added risk. Subprime originations grew from $65 billionin 1995 to $332 billion in 2003

(Chomsisengphet and Pennington-Cross (2006)).

D. Prior research on innovations in the mortgage market

What was the impact of all these institutional changes in themortgage market? Empirical re-

searchers have focused on the extent to which mortgage markets and capital markets have become

integrated over time. One way to investigate this issue is tolook at the time-series relationship

between interest rates on mortgages and Treasury yields. The idea is that if capital can flow freely

in and out of the mortgage market, then Treasury yields and mortgage-market yields should move

together over time. A variety of studies using this general approach have found that, in fact, the cor-

relation between Treasury yields and mortgage yields was greater in the 1980s than in the 1970s.

(See, for example, Devaney and Pickerill (1990), Hendershott and Van Order (1989), Goebal and

Ma (1993), and Devaney, Pickerill, and Krause (1992)). While important and interesting, this tack

removes the focus from where we believe it really belongs, which is the impact of securitization

on households.What we care about ultimately is not the correlation betweenTreasury rates and

mortgage ratesper se. Rather, the key question is whether securitization (or anyother development

in the housing finance market) enhanced the likelihood that households could borrow enough to

buy homes whose values were consistent with their lifetime incomes.3 To address this question,

3Linneman and Wachter (1989) is the only study to our knowledge that attempts to assess the impacts of mortgage-
market developments at the household level. They find a diminished impact of borrowing constraints on tenure choice
over time, and they attribute their findings to the development of adjustable rate mortgages (ARMs) and the increased
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we develop a model that allows us to investigate the impact ofmortgage-market innovations at the

household level.

II. Model

In this section, we develop a model of how changes in the market for housing finance affect

individual households. We present a simple model with two types of households and two types of

houses. A key result is that relaxing constraints on mortgage lending increases the coefficient in a

regression of future income on housing expenditures.4 We illustrate our points here graphically; the

online appendix contains a formal derivation of the results, and also presents a necessary condition

for obtaining such a result in a more general model with any number of household types.

Suppose we have two types of families who differ in future income, low (Y f
L ) or high (Y f

H),

and who face a choice between two types of house, small (HS) or big (HB).5 Assume further

that households have different levels of wealth and that they can borrow to finance their home

purchase. Otherwise, the families are identical; in particular, they have the same level ofcurrent

income, so that we can use “high future income” and “high future income growth” interchangeably.

For purposes of this example, we assume that, if allowed to borrow an unlimited amount, the low-

income-growth families would choose small houses, while the high-income-growth families would

choose big houses. However, in the presence of credit constraints, this separation of types might

not emerge. For example, lenders typically require that monthly housing expenditures fall below

use of seller financing and other “non-traditional” financing schemes. Campbell and Cocco (2003) examine the effects
of different mortgage designs in a dynamic life-cycle modelwith borrowing constraints.

4See Artle and Varaiya (1978) for the first theoretical analysis of the implications of borrowing constraints on
homeownership, Brueckner (1986) for a 2-period version of the same model in discrete time, and Engelhardt (1996)
for an empirical implementation. For a discussion of the user cost of housing in a model without borrowing constraints,
see Himmelberg, Mayer, and Sinai (2005).

5This discussion implicitly assumes that housing is entirely a consumption decision. In fact, housing is also pur-
chased for investment purposes. However, under the conditions we assume, the basic results are independent of
whether the motive is consumption or investment.
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a certain percentage of current income. Thus, current income fixes some maximal amount the

household can borrow. This need not limit the size of the house the family can buy if the family

has sufficient access to other assets such as its own wealth orthe wealth of its close relatives. If

not, even a high-income-growth household ends up buying a small house.

In this example, credit constraints reduce the difference in average, observed income-growth

rates between small- and big-house buyers. To see why, recall that under our assumptions, in

the absence of credit-market constraints, every high-income-growth family purchases a big house

and every low-income-growth family purchases a small house. In the presence of constraints,

some high-income-growth families instead purchase small houses, and thereby drive up the aver-

age income growth associated with small-house buyers.6 On the other hand, the income growth

of large-house buyers stays the same. Hence, the borrowing constraints attenuate the observed

relationship between income growth and the size of current home purchases.

This argument is laid out more formally in Figure 2. Suppose initially that 2/3 of the high- Figure 2 here

income-growth families buy a small house and that all of the low-income-growth families also buy

a small house, so that the average future income of the small-house buyers isY(HS) = 2
5Y f

H + 3
5Y f

L .

On the other hand, only high-income-growth families buy a big house, implying thatY(HB) = Y f
H .

Now, suppose we relax the constraint so that only 1/3 of the high-income-growth families buy

a small house. In this case, the average future income of small-house buyers falls toY(HS) =

1
4Y f

H + 3
4Y f

L , whereas the future income of big-house buyers stays the same. Figure 2 illustrates

how the movement of high-income-growth families from smallhouses to big houses as the credit

market constraint is relaxed raises the sensitivity of average future income to house size—that

is, line AC is flatter than line BC. In an econometric context,this means that if we estimate a

6Holding current income and wealth constant, households with higher expected future income(Y f
H) are more likely

to be constrained than those with lower expected future income(Y f
L ). This is because high-income-growth households

would like to borrow more than low-income-growth households in order to smooth consumption and consume more
today, but their borrowing is limited by current income.

11



regression of future income on the value of current house purchases, then the less constrained the

borrowing environment, the greater the coefficient on the value of current house purchases,ceteris

paribus.As shown below, this is precisely what we find in the data. We present a formal, algebraic

version of this argument in the online appendix.7

We chose a simple two-type model for expositional ease but the results are much more general.

In the online appendix, we consider models with a continuum of types and one in which households

can move in the second period and show that the basic claim continues to hold: relaxed constraints

tighten the relationship between future income and house spending.

III. Empirical Setup

The previous section provided a simple model to explain why imperfections in housing markets

like borrowing constraints can weaken the observed relationship between housing purchases and

future income and, conversely, how relaxing credit constraints can strengthen this relationship.

Thus, by examining how the relationship between current home purchases and future income has

changed over time, we can infer whether the market for housing finance has become less imperfect.

This section develops an econometric model to implement this idea. We then discuss the data used

to estimate the model. Finally, we provide a straightforward graphical summary of the evolution of

the relationship between house values (normalized by current income) and income growth in our

data and show that it is consistent with our theoretical framework.
7Our simple model assumes that households with a given level of income growth face the same borrowing con-

straints; they differ only by wealth. However, the analysisextends to any variable that affects a family’s ability to
buy a house, not just wealth. In particular, one could show that when families have the same wealth but differ in the
borrowing limits they face, then if individuals’ borrowinglimits are all relaxed, the relationship between current house
value and expected future income strengthens. This case is particularly important given the evidence in Munnell et al.
(1996).
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A. Econometric specification

We begin by writing down a model for forecasting future income in panel data. Specifically,

suppose that it is periodt and we want to predict householdi’s real income inf periods,Yi,t+ f .

The forecasting model is

ln(Yit+ f ) = α0+α1 ln(Yit )+α2 ln(Hit )+βXit +Dt +ξi,t+ f (1)

whereYit is current real income,8 Hit is the real value of the home that the household purchases in

yeart, Xit is a vector of socio-demographic variables such as age, education, race, and sex ,Dt is a

set of time effects,9 andξi,t+ f is householdi’s forecast error of future income at timet.

To test our claims above, we include the value of housing purchases as an explanatory variable.

According to the permanent income model, consumption and expenditure should reflect house-

holds’ information about future income. By this logic, if households have better information about

their future income than is contained in income’s own history, then consumption and expenditure

variables should help to forecast income. Housing expenditures are a natural choice in this context,

because for most households the purchase of a home is the largest purchase that it will make over

its lifetime.

If we were to confront equation (1) with data, we would view a rejection of the hypothesis that

α2 = 0 as evidence in favor of the joint hypothesis of forward-looking behavior and the ability

of households to make reasonably accurate income forecasts. If households are forward-looking

in their housing decisions but are very bad at predicting their future income, we will not find

8In other specifications we also inserted lagged values of income along with current income as explanatory vari-
ables. This did not affect the estimated coefficient on the value of the house, but reduced the estimated coefficient on
current income. Because including lagged income values reduces our sample size and because our main concern is the
estimated coefficient on house value, we include only current income.

9We include time effects to control for aggregate influences such as business-cycle effects.
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a statistically significant relationship between the valueof a newly purchased house and future

income.

We now focus on the main goal of our paper, assessing the impact of changes in financial mar-

kets. Specifically, our model shows that a less imperfect housing finance system should lead to

an increased observed elasticity of future income with respect to housing purchase expenditures.

Hence, if housing market innovations over time have relaxedborrowing constraints, we expect the

coefficient on housing expenditures in equation (1) to increase over time,ceteris paribus. Alge-

braically, this translates into the value ofα2 growing in magnitude over time. To test this notion,

we begin by augmenting equation (1) with a series of terms in which the log of house value is

interacted with dichotomous time effects. Specifically, let T1 take a value of 1 if the observation is

from 1970 to 1972,T2 if it is from 1973 to 1975, and so on. We then estimate

ln(Yit+ f ) = α0+α1 ln(Yit )+α2 ln(Hit )+
10

∑
j=1

α3 jTj ln(Hit )+βXit +Dt +ξi,t+ f (2)

(We use three-year intervals to reduce noise associated with year-to-year variation.) If the relation-

ship between housing expenditures and future income is in fact becoming stronger over time, then

the value of theα3 j ’s should be increasing inj.10

When it comes to making equations (1) and (2) operational, the first question one must confront

is how to measure the left hand side variable, future income.11 Including the sum of the entire

stream of future earnings is clearly infeasible. Instead, we used several alternative measures of

future income: realized income two years in the future, realized income 4 years in the future, the

average of realized income 2 years and 4 years in the future, and the average of income for each

10An alternative strategy would be to interact the log of housevalue with a linear time trend, but this would be
unduly restrictive.

11At least as far back as Friedman (1957, pp. 23–25), empiricalinvestigators have been forced to deal with the
ambiguous nature of the time horizon that is appropriate in the permanent income model. Friedman discarded both
mean lifetime income and the short-term mean of the anticipated probability distribution of income as proxies for
permanent income, instead advocating a measure based on an intermediate time horizon.
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of the 5, 6, and 8 years in the future. The advantage of the measures based on averages is that

they mitigate concerns that our results will be biased by a change over time in the mix of transitory

versus permanent income or in the degree of random measurement error in households’ responses.

On the other hand, due to the structure of our data set (see below), we have a larger sample size if

we use single years rather than averages.

B. Data

Our primary data come from the Panel Study of Income Dynamics(PSID) for 1970 to 2005.

The PSID is an annual panel data survey, which contains, among other things, detailed informa-

tion on family income and demographic variables. In addition, it includes information on home

purchases and their value. Some of the issues involved in using the PSID to estimate our model,

including the reliability of the data on homeownership and housing finance, are discussed in the

online appendix.

Our basic sample includes all households that purchased a home in the period spanning 1970

to 2001.12 This includes both first-time homeowners making the transition from renting to own-

ing a home and existing homeowners who are moving into new houses. The PSID’s measure of

the purchase price is the value of the home as reported by the household during the first year of

occupancy. Note that a household enters our analysis sampleonly in years when it purchased a

home. Hence, although the underlying PSID is a panel data set, our analysis sample is a pooled

cross-section.

Altogether, we identify 16,845 house purchases over this period, which corresponds to approx-

imately 7.3% of the PSID sample from 1970 to 2001 (229,645 total observations). In several cases,

the reported value of the purchased house is extremely low, even after converting from nominal to

12We excluded 1968 and 1969, the first two years of the PSID, because of problems with the question pertaining to
whether the household had moved within the past year.
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real values. In the majority of these cases, the household reports not having taken a mortgage,

leading us to believe that these may be inheritances or transactions between family members that

are not particularly relevant to our study. Therefore, we eliminate all observations for which the

house’s real value is less than $5,000. This reduces our sample of house purchases to 16,557. After

deleting observations with missing values for income (current and future), demographic variables,

and observations that were part of the Survey of Economic Opportunity (SEO) portion of the

PSID,13 we end up with a baseline sample of 6,147 for our 2-year average future income measure.

The percentage of households purchasing a home as a share of the total number of households in

our baseline PSID sample fluctuates between 5.6% (1983) and 9.6% (1978) for the 30-year span

of our data, and it displays no noticeable patterns.

Our income measure is total income, including both labor andcapital income and transfers,

received by both the husband and wife and any other individuals in the household. In order to

correct for changes in the price level over time, we deflate the income and house value variables

by the Personal Consumption Expenditure (PCE) Chain-Type Index, with 2000 as the base year.

Our left-hand-side variable is incomef years in the future. As discussed above, we use several

alternative measures: realized income two years in the future, realized income four years in the

future, the average of realized income 2 years and 4 years in the future, and the average of income

for each of the 5, 6, and 8 years in the future. These choices are dictated in part by the structure of

the data set. Because the PSID switched from an annual to a biennial survey in 1997, it turns out

that values forf of 2 and 4 maximize our sample size.14 In addition to losing observations, another

13The SEO sample is not a nationally representative sample as it over-samples poor and immigrant families; studies
based on the PSID typically exclude it.

14Because of the 1997 change, we do not have data for the years 1998, 2000, 2002, and 2004. Therefore, we must
discard house purchase data for the observations for which future income,Yit+ f , lies in these years. For example, if we
were looking at income three years into the future, we would need to eliminate house purchases in 1995, 1997, 1999,
and 2001; if we were looking five years ahead, we would be forced to throw away 1993, 1995, 1997, and 1999. Thus,
using the average of two and four years as well as each of the individual years themselves, allows us to maximize the
sample size. For the case of f = 2, we need to discard only 1994,1996, 1998, 2000, and 2002 while for f = 4, we need
to discard only 1994, 1996, 1998, and 2000.
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problem with using larger values off is that asf increases, the sample becomes less representative

because the lost observations are at the end of the sample. For these reasons, we choose the average

of realized income 2 years and 4 years in the future to be our main specification, and only report

fully results from this specification. Estimation results using different future income specifications

are all very similar, and are available in the online appendix.

As far as demographic variables, theX-vector of equation (1), we include: a cubic in age

(MaCurdy, (1982)), education (a series of dichotomous variables), race, whether the head of the

household is female, and family size.15 The means and standard deviations of the variables for the

different samples are reported in Table I. Table I here

C. A Preliminary Look at the Data

Our model posits that to the extent that the market for housing finance has become less imper-

fect over time, the relationship between income growth and the value of current house purchases

should strengthen. To see whether such a relationship is present in the data, we began by comput-

ing for each household that purchased a home the ratio of the value of the home to family income.

We then calculated the mean ratio for each quintile of the distribution as well as the mean value

of income growth (over a 2-year period) for the families in the respective quintiles.16 Figure 3

contains plots of house value relative to current income (inlogs) against income growth for bothFigure 3 here

the first half of our sample (pre-1985) and the second half of our sample (post-1985, inclusive).

Several features of the graph are of interest. First, the relationship between house value relative

to current income and income growth during both the first halfand second half of our sample

15MaCurdy (1982) uses a quadratic in age for a first-differencespecification. Since we are estimating our equation
in levels, we use a cubic. The estimated coefficient on age-squared is negative, which is consistent with the hump-
shaped income profile commonly estimated in the literature.We also estimated the model with a quadratic in age
rather than a cubic, and the results were essentially unchanged.

16Our decision to use quintiles is somewhat arbitrary; the results are broadly comparable when we use either octiles
or deciles instead.
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period is generally positive. This is consistent with the notion of forward-looking behavior of

households. Second, over time income growth has become moresensitive to normalized house

value for households with relatively low levels of housing,but has stayed the same for households

with relatively high levels of housing. This makes sense in terms of our theory—the families who

bought large homes at the beginning of our sample period presumably were less constrained than

those who bought small homes. Therefore, the loosening of constraints that took place over time

likely affected their behavior less.

A third and related observation is suggested by a comparisonof income growth at the low end of

the house value distribution pre- and post-1985. Average income growth for the low-housing group

was lower in the post-1985 period. Our framework provides a straightforward explanation for this

phenomenon. In the presence of the relatively severe capital market constraints during the pre-

1985 period, some households consumed little housing because their expected income growth was

low, and some consumed little housing because their expected income growth was high but they

could not borrow. In effect, there was a mixture of low- and high-income growth households at the

low end of the housing expenditure distribution. But, with the less severe constraints of the post-

1985 period, fewer high-income growth individuals ended upspending relatively little on housing,

so there were fewer high-income growth households in this part of the housing distribution. Thus,

when we average over income growth rates in this part of the distribution pre- and post-1985, there

are more low-growth households post-1985, which accounts for the relative positions of the two

graphs.

While it is encouraging that Figure 3 is consistent with our theoretical framework, we must

be careful not to place too much stock in it, because it does not take into account other variables

that could be contributing to such a pattern in the data, including changes in the macroeconomic

environment and a variety of other factors that we discuss later in the paper. A multivariable

analysis is required, to which we now turn.
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IV. Results

This section presents the results of our basic model, including a specification that allows for the

possibility of structural breaks in the relationship between the value of a current house purchase and

future income. In the subsequent sections, we explore alternative explanations for the breakpoint,

and the robustness of our findings to alternative specifications of the empirical model.

A. Basic Results

The top panel of Table II shows results for estimating equation (2) with future income definedTable II here

as the average of income two and four years in the future.17 Consider first the estimated coefficient

on the log of house value,α2. The estimate is 0.087 and it is significantly different fromzero at

conventional levels. Thus, during our base time period (1970 to 1972) every 10% increase in the

value of a new home is associated with a roughly 0.87% increase in future income.

Our main interest is the estimated coefficients on the interactions between our 3-year dichoto-

mous variables with house value, which tell us whether the relationship between house value and

future income has become stronger over time. We report the estimated coefficients on the interac-

tion terms in the top panel of Table II. Roughly speaking, theestimated coefficients before 1985

are not statistically different from zero, while the ones after 1985 are statistically different from

zero. We discuss below the implications of this pattern. In the bottom panel of Table II, we plot the

sum of the respective estimated coefficients on the interaction terms with the estimate of the base

time period (1970 to 1972), which gives us the total estimateof the responsiveness of future in-

come to new housing expenditures during the respective timeintervals. Two features of the plot are

noteworthy. First, the responsiveness of future income to new housing expenditures has increased

17The results corresponding to alternative definitions of future income (5-year average, two years ahead, and four
years ahead) are virtually identical to those presented in the table.
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over time. Second, the increase appears to be fairly discrete, as the estimates fluctuate between

0.08 and 0.12 in the 3-year intervals between 1970 and 1984, but then increase in the 1985 to 1987

interval, and remain elevated through the 1999 to 2001 interval, fluctuating between 0.14 and 0.17.

In the 1970 to 1972 interval a 10% increase in the value of a newhome is associated with a 0.87%

increase in future income, while in the 1999 to 2001 intervalthe same 10% increase in house value

is associated with a 1.6% increase in future income. Thus, the relationship between the value of

housing purchases and future income increased by approximately 80%.

We now briefly discuss the other coefficients in our basic specification. Most of the demo-

graphic variables have statistically significant effects,with signs that are consistent with prior

research. The coefficient of 0.57 on current income replicates the usual result that income has an

autoregressive component. Future income is increasing in age, ceteris paribus, consistent with

typical analyses of age-income profiles. The coefficient estimates on the education variables imply

that future income is approximately 9% higher for high school graduates with some college expe-

rience than for high school drop-outs, and about 16% higher for college graduates. Households

that are black and households that are neither caucasian norblack (other race) have future income

realizations that are lower than those of white households,but the estimated effects are not statis-

tically different from zero. Female-headed households have future incomes that are almost 21%

lower than those of male-headed households. Size of household is also statistically significant and

positive.18 It suggests that for each one-person increase in the size of ahousehold, its income in

the future is approximately 1.6% higher. The coefficient estimates for the time effects are omitted

from the table to conserve space; however, they are includedin all of the regression models. For

the most part, they are statistically significant.19

18We also estimated a variant of the model in which number of children was included instead of family size. No
substantive differences emerged.

19These findings are not sensitive to the way in which future income is measured. We have estimated equation (2)
using the 5-year average of future income and do not find significantly different results. These results are available in
the online appendix.
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We note in passing that our baseline specification implicitly assumes that the relationship be-

tween house value and future income is the same for all groupsin the population. However, we

would expect that the predictive power of house value would be less for groups that area priori

relatively likely to be constrained in the housing finance market. This suggests another approach

to testing our model, to which we will turn in Section V below.

B. Breakpoint Analysis

As suggested above, casual observation of the regression results suggests that there may have

been a discrete structural change in the relationship between future income and housing purchase

expenditures in the early to mid 1980s. To investigate whether this observation can be confirmed

by a more formal analysis, we use Bai’s (1999) likelihood-ratio-type test for multiple structural

changes in regression models. The test determines both the number of structural breaks and the

location of each break in the data. The particularly novel aspect of the test is that both the null

and alternative hypotheses allow for the possibility of breakpoints.20 A detailed explanation of the

methodology is contained in Bai’s paper.

Our key finding is that there was in fact a statistically discernible, single breakpoint in 1985.

Column (2) of Table III shows that the estimated effect of house prices on future income increases

from 0.10 to 0.15 after 1985. The fact that there was a single breakpoint indicates that the abilityTable III here

of house purchases to forecast income was not increasing gradually. This finding sets a high bar

for any explanation that depends on a phenomenon that changed gradually over time.

20The limiting distribution of the test statistics for tests of only a single structural break are derived assuming the
absence of breaks. Thus, when the null hypothesis is rejected for such a test, only a single breakpoint is estimated.
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V. Explaining the results

The documentation of the existence of a breakpoint, while useful, does not by itself help us

understand why housing markets became less imperfect. In this section, we use our model to

investigate a variety of possible explanations for the patterns in Figure 3 and Table II.

A. Development of a Secondary Market

When we go back to Figure 1, which shows a sharp increase in securitization in the 1980s, it

is natural to conjecture that the development of the secondary market generated the increase in the

responsiveness of future income to the value of home purchases, which also occurred in the 1980s.

We now use our econometric model to investigate this possibility.

To begin, we create a measure of the importance of securitization in a given year,SECt defined

as the proportion of the flow of all home mortgages in yeart that were securitized.21 This index is

displayed in Figure 1, and includes securitization by the GSEs as well as securitization by private

corporations. A substantial increase in securitization activity in the early to mid 1980s is very

apparent from the graph. Between 1970 and 1982, annual securitization rates gradually increased

from approximately 0% to almost 20%. However, in 1983, the percentage of residential mortgages

that were securitized dramatically rose to almost 60%. From1983 to the present, securitization

rates have fluctuated between 35% and 70%. On the surface, this pattern appears to support the

idea that increased securitization activity by the secondary mortgage market played a role in the

loosening of borrowing constraints documented above. In order to test this idea in a more for-

21We also looked at the corresponding stock measure, and we found no substantive differences in the results.
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mal manner, we interact the securitization flow variable,SECt with house value in our regression

model:

ln(Yit+ f ) = α0+α1 ln(Yit )+α2 ln(Hit )+α′′
3SECt ∗ ln(Hit )+βXit +Dt +ξi,t+ f . (3)

A positive value ofα′′
3 implies that more extensive secondary market activity is associated with

Hit ’s being a better predictor of future income, which in turn implies an improved ability for house-

holds to purchase homes that are in line with their future income prospects. In short, a positive

value ofα′′
3 is consistent with the notion that the development of the secondary market has helped

to make the housing finance market less imperfect.

The results are reported in column (3) of Table III. The coefficient on the interaction term

is 0.12 with a standard error of 0.03. Hence, as hypothesized, the development of the secondary

market played a significant role in making the housing financemarket less imperfect. In terms of

magnitudes, this implies that moving from a situation of zero securitization activity (1970 level) to

a scenario in which 40% of mortgage originations are securitized (early 1980s levels), increased

the elasticity of future income to the value of new house purchases from 0.09 to approximately

0.14.

B. Changes in the Macroeconomic Environment

A potential problem with our notion that the development of the secondary market played a

key role is that the broader macroeconomic environment was changing at around the same time. In

particular, the mid 1980s saw the end of the high-inflation, high-interest-rate environment as well

as the end of the great disinflation of the early 1980s.22 The problem arises because our theory

22For a detailed discussion and documentation of this disinflation and its effects on the macroeconomy, see Good-
friend and King (2005). In addition, recent research suggests that the 1980s saw a secular reduction in macroeconomic
volatility. See McConnell and Quiros (2002).
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suggests that a fall in nominal rates, holding real rates constant, would have the same effect as

a relaxation of borrowing constraints. To see why, recall that with traditional mortgages, a high

nominal rate drives up the real value of initial monthly payments without raising the real interest

cost. High nominal rates increase the monthly payment for a given home, and if the lender’s

allowable maximum fraction of monthly income that can be spent on housing remains constant,

then this effectively makes the borrowing constraint more stringent. However, we doubt that the

reduction in nominal interest rates during the mid 1980s is driving the results. If that were the case,

we would expect to see two structural breaks, because relatively low nominal rates prevailed both

before 1979 and after 1985.

In any case, we can use our model to test whether changes in nominal interest rates and inflation

rates can explain the increased sensitivity of future income to the value of new homes. We augment

equation (3), with a term that interacts the inflation rate (as measured by the CPI) with the log of

house value, and another term that interacts the nominal interest rate with the log of house value. If

inflation and interest rates were the driving forces, then wewould expect the coefficients on these

interaction terms to be positive and statistically significant. In column (4) of Table III, we present

the results when the interest rate is measured as the 6-monthLIBOR, and in column (5), when it

is measured by the 10-year Treasury rate. In both cases, the interaction terms are individually and

jointly insignificant, while the securitization term remains positive and significant, and essentially

unchanged. Thus, one can reject the hypothesis that changesin the inflation and nominal interest

rates were the driving forces behind the improvement in housing finance markets.

C. Increase in Household Level Income Volatility

Some research suggests that, despite the decrease in aggregate income volatility since the

1980s, there has been an increase in household-level volatility (Dynan et. al. (2006)). Further-
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more, Shore and Sinai (2005) have shown empirically that greater income risk can actually lead to

increases in housing consumption. This raises the possibility that we should attribute the changes

in the relationship between house value and future income tochanges in income variability rather

than the development of the secondary market. To investigate this possibility, we compute each

household’s income volatility (measured as the variance ofthe log of income) using all observa-

tions for each household, and insert this variable into our model, as well as its interaction with a

time-trend and with the log of house value.23 The results are reported in columns (6) and (7) of

Table III. From our standpoint, the key result is that the coefficient on the interaction between the

log of house value and the extent of securitization activityis essentially unchanged. Differences in

household level income volatility do not change our assessment of the role of the secondary market

in explaining the improvements in the market for housing finance.

D. Regional Differences in the Growth of House Prices

An additional concern is that expected income growth and expected house price growth are

correlated. In particular, there is evidence that house prices tend to be higher in markets with

higher expected future house price growth (Sinai and Souleles (2005)) and that income growth and

house price growth are linked (Van Nieuwerburgh and Weill (2007)). If the correlation between

price growth and income growth also increased in the 1980s, then it might be the case that regional

differences in housing markets are driving the results. To examine this possibility, we augment

our model with a set of state dichotomous variables as well asthe interaction of these variables

with a time-trend. The results for this specification are displayed in column (8) of Table III (we

suppress the state dichotomous variables for the sake of brevity). Again, the estimated coefficient

on the interaction between securitization activity and logof house value is essentially unchanged.

23We are grateful to an anonymous referee for suggesting this idea.
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We conclude that changes in the correlation between house price growth and income growth are

not driving our results.

E. Differences across sub-groups

At the heart of our analysis is the claim that we can use the relationship between house spend-

ing and future income to measure the effects of borrowing constraints on a group of households.

Our approach has been to compare groups of households over time – homebuyers in 1971 versus

homebuyers in 1981, for example – but our method, if valid, should also work across other divi-

sions of the population. In this section, we consider groupsof households that we think area priori

more or less likely to face financial constraints. If our theory is correct, thenα2, the coefficient

on house value in equation (3), should be smaller for the moreconstrained groups. Furthermore,

more constrained groups would be more likely to benefit from securitization, which means that

α′′
3 in equation (3), the coefficient on the interaction of the logof house value and the flow of

mortgage securitizations, should be larger for these groups. In this section, we estimate our basic

model for a variety of subgroups in our data, and find that these predictions hold in every case. Our

conclusions, then, do not depend solely on variations in thedata over time.

(1) First-time homebuyers versus repeat homebuyers

We expect families that currently or previously owned a hometo have advantages over first-

time homebuyers when it comes to financing the purchase of a new house. For example, existing

homeowners have an established credit history and may have acushion of available equity that

is not available to first-time homebuyers. Therefore, if mortgage-market improvements really are

efficacious, they should have a relatively large impact on first-time homebuyers. Thus, we estimate

equation (3) separately for first-time and repeat homebuyers. To begin, we construct a first-time

homebuyer sample. While the PSID does not directly identifyfirst-time homebuyers, the data
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allow us to construct a reasonable sample. If a household that purchased a home never reported

owning a home in previous interviews, then we label it as a first-time homebuyer.24 Because we

are interested in households that are most likely to have been borrowing constrained, we restrict

both our first-time homebuyer and repeat homebuyer samples to those who financed their purchase

with a mortgage.

Panel 1 of Table IV exhibits the results. The estimated effect of house value on future income,Table IV here

α2, is statistically insignificant for first-time homebuyers,and larger (by a factor of 3) and statis-

tically significant for repeat homebuyers. In addition,α′′
3, the estimated effect of securitization on

the relationship between house value and future income, is twice as large for first-time homebuyers

than for repeat homebuyers. Both of these patterns are consistent with our intuition from Section

II.25

(2) High-income homebuyers versus low-income homebuyers

As another check on our model, we divide our sample accordingto real income. Previous

research shows that higher income households have more stable income and higher wealth, both

of which would make them more creditworthy.26 In addition, since the income elasticity of hous-

ing demand is less than one according to most empirical housing demand studies,27 high-income

households devote a smaller share of their income to housingcompared to low-income households,

ceteris paribus. Thus, low-income households are more likely to be constrained by debt-to-income

restrictions.

There is bound to be some arbitrariness in defining a “high-income” versus a “low-income”

household. To keep things simple, we categorize a householdas being high income in a given

24See the online appendix for a discussion of households for which we lack a complete tenure history.
25A Wald test of the difference betweenα2 for first-time homebuyers and repeat homebuyers is statistically signifi-

cant at the 5% level, while the same test forα′′
3 is not statistically significant. A test of the joint hypothesis thatα2 and

α′′
3 are different between the two groups is statistically significant at the 10% level.
26See Carroll and Samwick (1997) on the first point and Dynan, Skinner, and Zeldes (2004) on the second.
27See Hanson, Formby, and Smith (1996), and Mayo (1981) for a few examples.
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year if it is above the median level of household income in thePSID in that year, and it is low-

income if it is below the median.28 Panel 2 of Table IV displays the parameter estimates for bothof

these samples. The estimate ofα2 is larger by approximately a factor of three for the high income

sample, and is not statistically different from zero for thelow-income sample. The estimate ofα′′
3

is twice as large for the low-income sample as it is for the high-income sample.29 Both of these

patterns are consistent with our theoretical model.30

(3) Woman- or black-headed households versus white- or male-headed households

There is also evidence that minority, and female-headed households earn less income and accu-

mulate less wealth than nonminority, and male-headed households,ceteris paribus.31 Furthermore,

as discussed briefly in Section I.C above, there is evidence that households headed by blacks and

by females have traditionally experienced poorer access tocredit in mortgage markets than house-

holds headed by whites and males. If so, we would expect black- and female-headed households

to have relatively small values ofα2 and relatively large values ofα′′
3. Our sample does not have

enough black- and female-headed households to estimate themodel separately for the two groups.

Therefore, we pool the female- and black-headed householdsinto one sample and all other house-

28The median income cutoff is calculated using the entire PSIDsample. Since low-income households are less
likely to purchase homes than high-income households, the sample of low-income households is smaller than the
high-income sample. To check the robustness of these results, we also estimated the model using a different method
for classifying households. We used the 25th percentile of the income distribution for our low-income sample, and the
75th percentile of the income distribution for our high-income sample. The results are broadly similar, although the
smaller sample sizes resulted in slightly higher standard errors.

29A Wald test of the difference betweenα2 for high-income homebuyers and low-income homebuyers is statistically
significant at the 10% level, while the same test forα′′

3 is not statistically significant. A test of the joint hypothesis that
α2 andα′′

3 are different between the two groups is statistically significant at the 10% level.
30Some individuals with high incomes may nevertheless be constrained if they live in states with high-cost housing.

Therefore, we include a full set of state and time effects (and interactions) in our estimates of equation (6.1) for these
two samples.

31According to the Survey of Consumer Finances (1983, 1989), nonwhite and hispanic households have significantly
lower net worth compared to white households. According to the 1984 and 1989 wealth supplements to the PSID,
male-headed households have approximately three times thetotal wealth of female-headed households, on average. In
addition total wealth for non-black households in these twoperiods is more than five times larger on average than for
black households.
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holds into another. The results are displayed in panel 3 of Table IV, and are consistent with our

predictions.32

VI. Alternative Specifications

In this section, we assess the robustness of our results to alternative econometric specifications.

A. The Role of Labor Market Decisions

Our model posits that people decide on the purchase of their home given their beliefs regarding

future earnings, and we find such a relationship in the data. However, an alternative interpretation

is that causality runs in the other direction—households decide to purchase a house that is beyond

their means, and then work harder in the future to earn enoughincome to make the mortgage

payments. The most plausible way a household could do this iseither by working more hours or

by obtaining a second job. To see whether the correlation between the value of a current house

purchase and future income is driven by increases in labor supply, we estimate a regression of total

future annual hours worked on the value of the house purchase, current hours worked, income, and

our usual set of demographic variables, two years (as well asfive) after a house purchase. If the

increased labor supply scenario were operative, we would expect to see a statistically significant,

positive coefficient estimate associated with house value.However, the estimated coefficient is not

statistically different from zero in any of our specifications.For example, in the regression where

the independent variable is hours worked 2 years in the future, the coefficient estimate of the

logarithm of house value is 0.0026 with a standard error of 0.0068.33

32A Wald test of the difference betweenα2 andα′′
3 for the two groups of homebuyers is not statistically significant.

33In the five-year specification, the coefficient estimate is 0.0039 with standard error 0.0067. These results are
available in the online appendix.
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A second channel through which a household might affect its income in the short run is oc-

cupational change. The PSID contains information about theoccupation of both the head of the

household and the spouse.34 We use this information to construct a dichotomous variablethat takes

a value of 1 if either the head of the household or the spouse switched occupations during the two

(four) years after a house purchase, and 0 otherwise. We thenestimate a probit model for occu-

pational switches, in which we include the value of the housepurchase, current labor income, a

set of occupation indicator variables, and a set of demographic variables. If households are buying

homes that they cannot afford and then switching jobs in an effort to increase income, we would

expect that higher expenditures on housing would increase the probability of switching occupa-

tions. However, we find that the value of the house purchase has no statistically discernible effect

on the probability of switching careers within two years of apurchase. The estimated marginal

effect is -0.0088 with a standard error of 0.0093. Exactly the same result is obtained when we look

at a 4-year time horizon.35

B. Measurement Issues

House values in the PSID are self-reported. Measurement error associated with self-reported

asset values is a common problem in the empirical literature(Miniaci and Weber (2002)), and

could lead to inconsistent parameter estimates. To addressthis problem, we take advantage of

the fact that the PSID provides information about whether the value of the house was edited or

imputed. When we estimate our models including only those values that were not edited in any

way, we find no substantive changes in our results.

34The coding of occupation in the PSID presents some technicalissues. In the early years (up to 1980), occupation
was coded at the 1-digit or 2-digit Census level, while in thelater years it was coded at the 3-digit level. To construct an
occupational code that is consistent for the entire span of the data, we used the 1968 to 1980 Retrospective Occupation-
Industry Files, a PSID supplement that provides 3-digit occupation codes for household heads and spouses pre-1980.
We then constructed a 1-digit code for the entire sample (9 different classifications).

35These results are available in the online appendix.
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Another measurement issue relates to income. In particular, should capital income be included

as well as labor income? We believe the answer is yes, as forward-looking households likely

consider all sources of income when contemplating a house purchase. However, because capital

and business income might be more difficult to forecast than labor income, it is useful to confirm

that our results are not sensitive to the way that income is defined. Therefore, we re-estimate all of

the forecasting equations using only household labor income.36 We find no substantive differences

from the previous results.

C. Length of Horizon

Another potential issue with our empirical specification isthe fixed length of horizon over

which we choose to measure future income. Households may differ in their expected length of

stay in the home, so that our choice of a fixed horizon may be a good proxy of the true horizon for

some households and a bad proxy for other households. If thisis the case, then we would expect to

see a higher correlation between house value and future income for households where the proxy is

a better measure of the truth.37 If there is a change in the composition of true horizon lengths over

time, then it is possible that the results discussed above could be due to heterogeneous horizon

lengths across households. For example, suppose we were using a short horizon to measure future

income, such as two years, and that most households before 1985 had long expected length of

stays in their respective homes. Now, suppose that after 1985, many households who purchased

homes had short expected length of stays, perhaps due to improvements in technology that reduced

moving costs and increased mobility. In this case, we would expect to find an increased correlation

36Another issue is whether income should be measured in real ornominal terms. We have used real income,
because it is more consistent with the basic permanent income hypothesis. However, to make sure that our results
are not sensitive to this distinction or our choice of deflator, we re-estimated the model using nominal magnitudes for
house value and income, and we found that the results were essentially unchanged.

37Non-classical measurement error in the left-hand-side variable (future income) is an equivalent way of thinking
about this problem.
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coefficient between the value of housing purchases and income two years in the future after 1985,

as the average length of horizon became more consistent withthe horizon used to measure future

income.38

To explore this possibility, we re-estimated our empiricalmodel, equations (2) and (3), using

different horizons to compute future income. In addition tousing a five-year average specification,

which we have previously discussed, we also used a six-year average as well as an eight-year

average. The estimation results from these different income horizon assumptions are all broadly

similar and consistent with the results reported in Tables 2and 3. We find that the coefficient

estimate associated with the log of house expenditures increases in the mid 1980s, and that the

interaction term of house expenditures and our proxy for securitization activity is positive and

statistically significant in all specifications.39

VII. Conclusions

Taken together, our results suggest two main conclusions: First, the housing finance market

has become substantially less imperfect over time. Second,there appears to have been a discrete

improvement in the housing finance market in the early to mid 1980s. We conjecture that this was

due to the development of a secondary market in mortgages.

The innovations in the early 1980s that are the focus of this paper emerged as a response to a

crisis in the mortgage market, which, although smaller in magnitude than the current one, bears

some similarities. In both episodes, large parts of the homemortgage industry were rendered insol-

38We thank an anonymous referee for bringing this issue to our attention.
39An alternative approach to this problem would be to generatea proxy for expected mobility, interact with housing

expenditure, and see whether that affects our estimated effects of securitization. To implement this approach, we
used the actual number of times that the household moved overthe course of our sample as a proxy for expected
mobility. When we entered the interaction of this mobility proxy with housing expenditure, we found that there were
no substantive effects on our results. These results and theothers discussed in this paragraph are available in the online
appendix.
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vent by a macroeconomic shock. In the former case, the problem was inflation and the associated

interest rate risk that lenders were unable to manage and theinnovations discussed in this paper

were designed to address those problems and they largely succeeded. Large swings in interest rates

that occurred between 1985 and 2005 never disrupted the market.

The problem this time is house price risk and lending institutions were as poorly prepared for

collapsing house prices in 2005 as they were for soaring interest rates in the late 1970s. Following

the example of the 1980s, one policy response to the current crisis is to develop instruments to

allow investors to trade house price risk in much the same waythat the innovations of the 1980s

allowed investors to trade interest rate risk.
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Figure 1. Secondary market activity: Stock and flow measures. This figure shows the proportion
of the flow of mortgages that were securitized each year (“flowmeasure”), and the proportion of
the stock of mortgages that were securitized each year (“stock measure”).
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Figure 2. Borrowing Constraints, Income Growth and Housing Expenditure. This figure shows
how borrowing constraints attenuate the observed relationship between house size and income
growth.
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Table I
Summary Statistics.

The baseline sample includes all home buyers in the PSID overthe years 1970-2005 excluding
those in the SEO Poverty Sample.

(obs = 6,147)
Mean St. dev. Median

Size of household 3.0 1.4 3.0
Age of head 39 14 35

Real Amounts (2000 Dollars)
Total family income 65,633 67,303 53,992
Labor income 53,955 45,156 46,838
House value 129,487 127,759 102,389
Size of mortgage 95,603 83,177 78,842

Percentages of household heads who are...
Male 90.0%
White 93.5%
Black 4.6%
Other race 1.9%
Educ< High School 5.4%
Educ = High School 26.0%
High School< Educ< College 36.6%
Educ = College 21.6%
Educ> College 10.5%
First-Time Buyers 21.3%
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Table II
Baseline Specification.

Estimation of equation (2) in the text, which forecasts future income using a set of variables in-
cluding the log of house value. The diagram shows, for each time period j, the sum ofα j and
α3 j from equation (2). This sum is the total estimated effect of house size on future income. The
estimated effects indicate that the ability of house size toforecast future income has increased over
time.

Dependent variable is the log of the average of income 2 and 4 years ahead
Variable Coeff. (Std. Error) Variable Coeff. (Std. Error)
log(Total Family Income) 0.570 (0.016) Female -0.209 (0.024)
log(House Value) 0.087 (0.024) Size 0.016 (0.004)
Age 0.039 (0.010) = 1 if year∈ (1973,1975) 0.020 (0.031)
Age2×1e3 -0.849 (0.212) = 1 if year∈ (1976,1978) -0.008 (0.031)
Age3×1e6 4.870 (1.440) = 1 if year∈ (1979,1981) 0.027 (0.032)
High School 0.036 (0.024) = 1 if year∈ (1982,1984) 0.029 (0.031)
Some College 0.092 (0.024) = 1 if year∈ (1985,1987) 0.073 (0.032)
College 0.164 (0.026) = 1 if year∈ (1988,1990) 0.054 (0.028)
> College 0.219 (0.028) = 1 if year∈ (1991,1993) 0.082 (0.030)
Black -0.024 (0.023) = 1 if year∈ (1995,1997) 0.053 (0.034)
Other Race -0.041 (0.034) = 1 if year∈ (1999,2001) 0.073 (0.031)
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Table III
Alternative Specifications.

Each column shows the estimates of a regression of the logarithm of the average of income 2 and
4 years in the future on the indicated right-hand-side variables. Each regression also includes the
demographic variables in the baseline regression in Table II, which are not reported for the sake of
brevity. The figures in parentheses are standard errors. Thecoefficients on the interaction between
the flow measure of securitization and the log of house value indicate that increased securitization
increases the predictive power of house value. The variableCV is the variance of the log of income.

Dependent variable is the log of the average of income 2 and 4 years ahead
(1) (2) (3) (4) (5) (6) (7) (8)

log(Total Family Income) 0.57 0.57 0.57 0.57 0.57 0.57 0.57 0.57
(0.02)∗∗∗ (0.02)∗∗∗ (0.02)∗∗∗ (0.02)∗∗∗ (0.02)∗∗∗ (0.02)∗∗∗ (0.02)∗∗∗ (0.02)∗∗∗

log(House Value) 0.09 0.10 0.09 0.08 0.09 0.09 0.05 0.10
(0.02)∗∗∗ (0.01)∗∗∗ (0.01)∗∗∗ (0.03)∗∗∗ (0.03)∗∗∗ (0.01)∗∗∗ (0.02)∗∗∗ (0.02)∗∗∗

Following variables are interacted withlog(House Value)
= 1 if year≥ 1985 0.05

(0.01)∗∗∗

Securitization (Flow Measure) 0.12 0.12 0.12 0.11 0.11 0.12
(0.03)∗∗∗ (0.04)∗∗ (0.04)∗∗∗ (0.03)∗∗∗ (0.03)∗∗∗ (0.04)∗∗∗

Inflation (CPI) -0.02 0.08
(0.39) (0.35)

6-month LIBOR 0.04
(0.29)

10-year Treasury Rate -0.15
(0.34)

CV -0.34 -1.41
(0.08)∗∗∗ (0.43)∗∗∗

CV × Time-Trend 0.03 0.02
(0.00)∗∗∗ (0.00)∗∗∗

CV × log(House Value) 0.10
(0.04)∗∗

3-yr Time Dummies Yes No No No No No No No
State Fixed Effects No No No No No No No Yes
Observations 6147 6147 6147 6147 6147 6147 6147 6129
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Table IV
Alternative Subgroups.

Each panel shows the estimates ofα2 and andα′′
3 from Equation (3) for the associated subgroups of

the sample. The dependent variable is the log of the average of income two and four years ahead.
Each regression also includes the demographic variables from the baseline regression in Table II,
which are not reported for the sake of brevity. The figures in parentheses are standard errors.
The first column in each of the three panels shows the estimates for subgroups that one might
expect to have had relatively poor access to housing finance.The point estimates on the respective
interaction terms suggest that increased securitization has particularly benefitted members of these
groups.

(1) (2) (3)
First-Time Repeat Income Female or Male and
Homebuyer Homebuyer ≤ Median >Median Black Non-Black

log(House Value) 0.042 0.120 0.038 0.112 0.041 0.103
-0.0299 (0.0222)*** (0.0327) (0.0199) -0.0617 (0.0184)***

Securitization Flow x 0.206 0.114 0.198 0.109 0.269 0.107
log(House Value) (0.0707)*** (0.0459)** (0.0749)*** (0.0441)** (0.1281)** (0.0404)***
Observations 1,287 3,083 1,917 4,212 478 3,946
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