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Using the 1998 and 2007 Survey of Consumer Finances
data, this paper examines changes in household debt and
borrowing behaviors following a decline in lending standards.
The findings suggest that households desired more debt and
obtained more of their desired debt in 2007 than they did in
1998. This is especially true for the credit-constrained house-
holds headed by someone that was 34 years of age or younger
or between 54 and 65, and for constrained households with
annual income of between $30,000 and $60,000 or of more
than $345,000. Households headed by someone that was 34
or younger or between 44 and 65, and households with income
levels of more than $60,000 were also less likely to be credit
constrained in 2007.
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1. Introduction

Research in the wake of the 2007 subprime mortgage crisis has found
that its contributing factors included a decline in lending standards
and a rise in household borrowing, especially by higher-risk bor-
rowers who drew against their rising home equity.1 Although the
decline in lending standards has been well documented in literature,

∗Author contact: 701 Exposition Blvd., Ste. 231. HOH-231, MC-1422. Los
Angeles, California 90089-1422, USA. E-mail: sdurgune@usc.edu. Tel: 213 740
6515.

1For the decline in lending standards, see Dell’Ariccia, Igan, and Laeven
(2008), Demyanyk and Van Hemert (2011), Foote et al. (2008), Keys et al. (2009,
2010), Mian and Sufi (2009b), and Purnanandam (2011). For the rise in household
borrowing, see Mian and Sufi (2009a, 2010).
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the change in household debt and borrowing behavior has not been
analyzed in light of the decline in lending standards. This paper
adds to the literature on the financial crisis by examining in detail
the changes in household desired debt and whether households were
able to obtain a higher proportion of their desired debt in the run-
up to 2007. The goal is not to show the generalized trends of more
borrowing since 1989. The goal is to show whether households had
a greater capacity to borrow following the decline in lending stan-
dards. Through use of the Federal Reserve Board’s 1998 and 2007
Survey of Consumer Finances (SCF), this paper addresses three
questions regarding the relaxation of lending standards in the 1998–
2007 period: (i) Did household demand for credit rise? (ii) Were
households less likely to be credit constrained (that is, more likely
to get all the credit they desired)? (iii) Did households that were
credit constrained obtain more of the credit they desired? House-
holds are subgrouped into different categories based on their age
and income. The paper analyzes how answers to the three questions
vary among households in different age and income subgroups.

The literature on the role of lending standards in the 2007 sub-
prime mortgage crisis has focused on mortgage loan characteristics
and mortgage loan qualities to draw inferences about lending stan-
dards. The goal in this paper is to analyze more directly how house-
holds’ desired debt and borrowing behaviors changed in a period of
declining lending standards. The focus is on households generally,
not just mortgage borrowers, because the unemployment and loss
of wealth caused by the crisis were similarly widespread. Conducted
every three years, the SCF is a rigorous, representative sampling
of U.S. households that provides detailed information about their
outstanding debt levels, financial and nonfinancial assets, attitudes
about debt, and expectations about the economy.2 This study is the
first to measure households’ desired debt in assessing their borrowing
behavior in the years leading up to the 2007 crisis.3

2See http://www.federalreserve.gov/econresdata/scf/scfindex.htm.
3Desired debt has been studied in other contexts. See, for example, Cox and

Jappelli (1993), Crook (2001), Crook and Hochguertel (2006), Duca and Rosen-
thal (1993), Gropp, Scholz, and White (1997), Lyons (2003), Magri (2007), and
Manrique and Ojah (2004).
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As part of its analysis, this study computes, for various household
characteristics in both 1998 and 2007, the amount of debt desired
by credit-constrained households and the gap between their desired
and actual stock of debt; it then examines how this gap changed
from 1998 to 2007 for various characteristics of credit-constrained
households. In 1998, lenders were making subprime mortgages, but
the decline in lending standards had not yet begun; by 2007, lending
standards had been relaxed for some time. Any difference in house-
hold debt behavior between 1998 and 2007 will be the more notable
because household expectations about interest rates and the general
economy, as documented in the surveys, were similar across the two
years.4

Following the decline in lending standards, one would expect
that credit-constrained households will obtain more of their desired
debt and that the gap between actual and desired stock of debt will
decline. Thus, as a means of analyzing the changes in households’
debt and borrowing behaviors, this study tests the following null
hypothesis: The gap between the desired and actual stock of debt
for credit-constrained households was lower in 2007 than in 1998.
Testing for this hypothesis will help address the three issues posed
at the outset: whether the amount of debt desired rose between the
two years, whether households became less likely to be credit con-
strained, and whether credit-constrained households in 2007 received
more of their desired debt than in 1998. It will also be possible to
address which households—and specifically which age and income
groups—have experienced those changes.

To identify credit-constrained households, the present study uses
the self-reported indicators in the SCF data that have been widely
used in the literature (Cox and Jappelli 1990, 1993; Crook 1996,
2001; Jappelli 1990; Lyons 2003): whether the household has ever

4The interviews for the 1998 SCF were conducted between July and December
1998; those for the 2007 SCF were conducted between May and December 2007.
Regarding attitudes about the economy in the 1998 (2007) survey, 48 percent
(41 percent) of households expected the economy to be the same in the next
five years, 24 percent (29 percent) expected it to be better, and 28 percent
(30 percent) expected it to be worse. Regarding attitudes about interest rates
in the 1998 (2007) survey, 63 percent (63 percent) of households expected them
to be lower five years from now, 30 percent (29 percent) expected them to be the
same, and 7 percent (8 percent) expected them to be higher.
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been denied credit, or has ever been given less credit than it applied
for, or has ever been discouraged from applying for credit. Because
these self-reported constraint indicators are for any loan type, the
analysis here encompasses all household debt.

One difficulty with testing the null hypothesis is determining the
desired stock of debt of credit-constrained households. The stock of
debt desired by unconstrained households can be taken to be the
same as their outstanding debt, as reported in the SCF, because
they can obtain the full loan amount they desire. However, house-
holds with borrowing constraints can obtain only part of the loan
amount they desire. The SCF data show neither the loan amounts
originally requested by constrained households nor the amounts that
they did not apply for because they assumed that the request would
be denied. Thus, the analysis must estimate the stock of debt desired
by constrained households.

To do so, this study follows the procedure in Cox and Jappelli
(1993). As an initial step, the desired stock of debt for all uncon-
strained households is estimated and derived from indebted uncon-
strained households. As the second step, the desired stock of debt for
the constrained households is derived from the coefficients estimated
in the initial step.

The literature on household debt has not considered the entire
distribution of net wealth that is provided in the SCF data. This
study does so; it includes wealthy households in its analysis and
adjusts for the SCF’s oversampling of wealthy households by using
the sampling weights provided in the SCF data. Other ways in which
this study extends the literature is that it applies previously used
techniques—constructs of permanent income and instrumenting the
net worth variable used in the regressions—to more recent data (the
2007 SCF).5 The standard errors are also bootstrapped to generate
correct standard errors.

The findings of the present analysis show that desired debt was
greater in 2007 than in 1998. And even though desired debt rose,
credit-constrained households were able to receive more of their

5The construction of permanent income follows the techniques developed in
Cox and Jappelli (1993) and King and Dicks-Mireaux (1981). The regressions
used here control for constructed permanent income, and the standard errors are
bootstrapped to generate correct standard errors.
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desired debt. This was especially true for households with house-
hold heads that were age 34 or younger or between 54 and 65, with
annual income of between $30,000 and $60,000, and with income
of more than $345,000. And less likely to be credit constrained in
2007 were households with income of more than $60,000 and with
household heads that were age 34 or younger or between 44 and 65.

These findings imply that households had a greater capacity
to borrow following the decline in lending standards. Households
desired more debt and were less likely to be credit constrained, and
credit-constrained households received more of their desired debt.
These results warrant the greater attention that regulators are plac-
ing on credit markets to preserve financial stability. Monitoring the
status of lending standards, desired debt, and credit constraints in
time allows regulators to apply precautionary restraints across credit
markets to better protect borrowers, the financial system, and the
wider economy.

The paper proceeds as follows. Sections 2, 3, and 4 review the
literature on household debt and present the theory and model.
Sections 5, 6, and 7 describe the variables, cover the data and
descriptive statistics, and present the findings. Section 8 concludes.

2. Literature Review

Many papers have attempted to determine whether households are
constrained in their access to credit, and most of them used SCF data
for their analysis. To determine the presence of constraint, some used
indirect measures such as assets, the wealth-to-income ratio, and the
saving rate. The findings of the papers using indirect measures have
been ambiguous. Some of them concluded that approximately 20
percent of U.S. households had credit constraints (Hall and Mishkin
1982; Hayashi 1985; Hubbard and Judd 1986; Mariger 1987; Zeldes
1989). Other studies (Altonji and Siow 1987; Attanasio and Weber
1995; Dejuan and Seater 1999; Runkle 1991) with indirect measures
concluded that households did not have any credit constraints. Lyons
(2003) suggested that the ambiguity of these findings was probably
due to their lack of a more direct measure to identify households
with credit constraints.

A large number of other studies (Cox and Jappelli 1990, 1993;
Crook 1996, 2001; Duca and Rosenthal 1993; Fissell and Jappelli
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1990; Gropp, Scholz, and White 1997; Jappelli 1990; Lyons 2003)
have used a more direct measure from the SCF data, namely, self-
reporting on the questions regarding constrained access: whether the
household (i) has ever been denied credit, (ii) has ever been given
less credit than the amount it applied for, and (iii) has ever been dis-
couraged from applying for credit. Overall, Crook (1996) has found
that 19 percent to 20 percent of households were credit constrained
prior to 1983 and 1989. The studies found a wide range of factors
that significantly influenced the probability of a household being
credit constrained. Among the factors lowering the probability were
a smaller household size and a household head with any of the fol-
lowing characteristics: older; white; married; a good credit history;
a checking account; higher income; higher net worth; more numbers
of debit, credit, and charge cards; owning a home; a longer tenure as
a homeowner at the current address; a longer tenure as an employee
at the current employer; more years of schooling; in the habit of sav-
ing; not receiving any welfare payments; and no near-term prospect
of a major expenditure. Also decreasing the likelihood of a credit
constraint was living in a more rural area and in an area with a
lower level of banking competition. Findings by Gropp, Scholz, and
White (1997) suggest that bankruptcy exemption, level of Herfind-
ahl index for financial institutions in the area, and whether there
are multibank holding companies in the state are also significant
determinants of having credit constraints.

In a departure from the rest of the credit-constraint literature,
Cox and Jappelli (1993) and Crook and Hochguertel (2006) related
the determinants of credit constraint to an estimate of households’
permanent income (that is, the long-term income households antic-
ipate having on the basis of their assets, skills, and education),
computed as in King and Dicks-Mireaux (1982). Cox and Jappelli
(1993) find that being credit constrained is negatively related to
permanent income at the weakest (10 percent) significance level.
Among the Crook and Hochguertel (2006) findings for the United
States is that the greater the amount by which current income
exceeds permanent income, the higher is the probability of the house-
hold having a credit constraint. Findings by Crook and Hochguertel
(2006) also show that the probability of constraint varies directly
with household head’s being self-employed, years of education, and
the number of children. The probability varies inversely with net
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worth, income, household head’s age, and household head’s being
unemployed, female, or single.

Some studies derived determinants of credit constraint as a step
in estimating desired debt (Cox and Jappelli 1993; Crook 2001;
Crook and Hochguertel 2006; Duca and Rosenthal 1993; Gropp,
Scholz, and White 1997; Magri 2007; Manrique and Ojah 2004).
They conditioned their estimates of desired debt on households that
have positive amounts of desired debt and are not credit constrained.
These studies found a wide range of factors that significantly influ-
enced the desired debt. Among the factors increasing the desired
debt were larger household size and a household head with any
of the following characteristics: male, young, more years of school-
ing,6 currently working, ownership of a home, higher net worth,7

higher income,8 willingness to borrow to finance luxury items, and
near-term prospect of a major expenditure.

Cox and Jappelli (1993) showed that desired debt has a posi-
tive relation with permanent income and that desired debt declines
after a threshold age. Crook and Hochguertel (2006) suggest that,
in the United States, a reduction in current income below perma-
nent income positively affects the amount of debt that is demanded.
Rising age (until 30) also has a positive effect on desired debt, but
desired debt levels decline after age 65. Crook (2001) showed a neg-
ative relation with age for household heads aged above 54 years
old, income squared, and risk aversion. Gropp, Scholz, and White
(1997) found a negative relation of desired debt to concentration of
the financial market, living in certain regions, number of years the
household head has been working at current employer, and to rising
age for those between 34 and 65.

The literature excludes wealthy households from analysis and
does not consider the entire distribution of net wealth that is
provided with the SCF data. This study fills this gap by includ-
ing wealthy households in the analysis and using SCF sampling
weights. Use of the weights adjusts for the oversampling of wealthy

6Crook and Hochguertel (2006) find a negative relation with desired debt and
education.

7Crook (2001) showed that desired debt declines with higher net worth.
8Cox and Jappelli (1993) found a negative relation with current income.
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households and reflects the U.S. population. As another extension to
the literature, this study includes more recent data (the 2007 SCF).

Simultaneity exists between net worth and desired debt, and
between net worth and being credit constrained. It is not obvi-
ous whether the literature corrects for this simultaneity—see Crook
(2001), Crook and Hochguertel (2006), and Manrique and Ojah
(2004). This paper corrects for the simultaneity by instrumenting
net worth in the manner of Cox and Jappelli (1993) and Duca and
Rosenthal (1993).9

Crook (2005) suggests using permanent income while determin-
ing debt demand functions; few have done so and controlled for it—
see Cox and Jappelli (1993), Lyons (2003), and Crook and Hochguer-
tel (2006). This study constructs permanent income, and the regres-
sions control for it; standard errors are bootstrapped to generate
correct standard errors.

3. Theory

According to the life-cycle permanent-income hypothesis (LCPIH),
households smooth their consumption over their lifetime in line with
their expected lifetime (permanent) income. Households that antic-
ipate an increase in their expected future incomes will borrow to
increase their current consumption without waiting for the income
increase to take effect. Without the ability to borrow, the LCPIH
fails: households’ current consumption levels are limited to their cur-
rent income levels because they must defer any increase in consump-
tion until their present income actually increases.

Following Zeldes (1989), the present study applies the LCPIH
model to consumers operating with a borrowing constraint over two
periods. Each consumer starts period 1 with some financial wealth
(A1), receives labor income at the beginning of each period, and
chooses a consumption level. By the end of period 2, the consumers
have spent all their financial and labor income and die without

9In estimating the desired amount of debt, Magri (2007) took into consider-
ation the fact that net wealth can be affected by simultaneity problems; as a
robustness check, she therefore instrumented net wealth with a lag of net wealth.
However, she did not correct for this simultaneity in estimating the demand for
debt or the probability of being unconstrained.
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any debts or bequests. In this setting, the consumers solve for the
problem given below to determine their optimal consumption levels
that will maximize their total utility. The desired consumption level
determines whether debt is desired in period 1 and how much is
desired (D∗

1).

MaxC1C2U(C1) + U(C2) (1)

subject to

1. A2 = (A1 + Y1 − C1)(1 + r)

2. A2 + Y2 = C2

3. A1 + Y1 − C1 ≥ −BC

4. C1, C2 ≥ 0.

Utility (U), a one-period utility function, is assumed to be a
constant relative risk aversion utility function defined as U (C) =
C1−α−1

1−α . C1 and C2 and Y1 and Y2 are consumption and labor
income in each of the two periods; A1 and A2 are financial wealth
at the beginning of each of the two periods (before labor income
and consumption); r is the interest rate earned on holding funds
from period 1 into period 2; and BC, the borrowing constraint, is
the maximum amount that the consumer can borrow in period 1.
The above problem can be reduced to the following maximization
problem:10

MaxC1F (C1) = U(C1) + U [(1 + r)(A1 + Y1 − C1) + Y2] (2)

subject to

5. C1 ≥ A1 + Y1 + min
(
BC, Y2

1+r

)

6. C1 ≤ 0.

10In equation (1), the combination of constraints 4, 2, and 1 gives C2 =
(1 + r) (A1 + Y1 − C1) + Y2 ≥ 0. Solving for C1 gives C1 ≤ A1 + Y1 + Y2

1+r .
Constraint 3 is the same as C1 ≤ A1 + Y1 + BC. The combination of the two
inequalities for C1 gives C1 ≤ A1 + Y1 + min

(
BC, Y2

1+r

)
.
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If there is no boundary solution, the solution to the maximization
problem is

C∗
1 =

(1 + r)−1/α(Y2 + (1 + r)(A1 + Y1))
1 + (1 + r)1− 1

α

.

If there is a boundary solution, C∗
1 = A1 + Y1 + min

(
BC, Y2

1+r

)
.

Appendix A shows the solution to the maximization problem.
Given the desired consumption level, C∗

1 , and the resources that are
available (A1, Y1), the consumer determines the desired loan size and
thus the desired stock of debt, D∗

1 .

4. Model

To assess changes in household debt and borrowing behaviors
between 1998 and 2007, this study tests the following null hypoth-
esis: The gap between the desired and actual stock of household
debt was lower in 2007 than in 1998. The test will help determine
(i) whether households in 2007 desired more debt than households
in 1998, (ii) whether households were less likely to be credit con-
strained in 2007 than in 1998, and (iii) whether credit-constrained
households obtained a higher proportion of their desired debt in 2007
than in 1998.

The actual stock of debt is the debt outstanding at the time of the
survey and is observed in the SCF data. Desired debt is not observed.
The desired stock of debt for unconstrained households (D∗

1U ) can
be considered to have the same value as their actual stock of debt
(D1U ) because unconstrained households can obtain the full amount
of the loans they desire. For households with credit constraints, the
actual stock of debt (D1C) is by definition less than the desired stock
(D∗

1C). Therefore, the debt desired by credit-constrained households
must be estimated.

The gap between desired and actual debt for credit-constrained
households is constructed in three steps for 1998 and again for 2007,
following Cox and Jappelli (1993). In the first step for each year,
the desired debt of households that have no credit constraints and
have positive demand for debt is estimated on the basis of out-
standing debt. In the second step, the desired stock of debt for
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credit-constrained households is computed with the estimated coef-
ficients obtained from the first step. In the third step, the gap for
credit-constrained households is calculated by measuring the differ-
ence between the estimated level of desired debt and the outstanding
debt. The gap levels in 2007 are then compared with the gap levels
in 1998.

The first step—estimating the desired stock of debt for the
indebted and unconstrained households—consists of the generalized
Tobit model shown in equations (3), (4), and (5). The main goal
is to predict equation (3), the desired stock of debt for households
having positive demand for debt and no credit constraint.

D∗
1 = β1X1 + θ1λ1 + θ2λ2 + ε1, (3)

where the dependent variable, D∗
1 , is the desired stock of debt; D∗

1 is
observable only when D∗

1 equals the amount of debt that is outstand-
ing. This equality is true only when the household has a positive
demand for debt and does not have any credit constraints. X1 is
a vector of variables that determine the desired consumption levels
and the resources that are available to pay for consumption; hence,
the vector implies the level of desired debt. The variables for the vec-
tor are net worth, family income, permanent income (constructed),
homeownership, future expenses, attitudes toward debt, and demo-
graphics (as in Cox and Jappelli 1993; Crook 1996, 2001; Duca and
Rosenthal 1993; Jappelli 1990).

Equations (4) and (5) are the selection equations needed for
equation (3). Equation (4) defines the probability of having posi-
tive demand for debt, and equation (5) defines the probability of
not having any credit constraints.

l1 = β2X2 + ε2, (4)

where l1 is an unobserved or latent variable representing demand
for debt. The observed variable, H, is defined by the following two
relations:

• If l1 > 0, then H = 1 and the household has outstanding debt.
• If l1 ≤ 0, then H = 0 and the household has no outstanding

debt.
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X2 is a vector of variables that determine whether a household
has a demand for debt. As in Crook (2001) and Duca and Rosenthal
(1993), the same variables determine the existence of a demand for
debt and the level of desired debt. Thus, the vector of X2 is the same
as the vector of X1.

l2 = β3X3 + ε3, (5)

where l2 is an unobserved or latent variable representing excess sup-
ply of credit. The observed variable, V, is defined by the following
two relations:

• If l2 > 0, then V = 1 and the household has no credit con-
straint.

• If l2 ≤ 0, then V = 0 and the household has a credit constraint.

Households will have credit constraints only when they demand
more debt than lenders will grant them, which represents an excess
demand for debt. Thus, X3 is a vector of (i) variables that determine
the existence of a demand for debt and the level of desired debt (the
demand side) and (ii) of borrower characteristics that are used in
credit-scoring models (the supply side) to guide lenders’ decisions
on how much credit to grant an applicant (as in Cox and Jappelli
1993; Crook 1996, 2001; Duca and Rosenthal 1993; Jappelli 1990).
X3 consists of X2 and additional variables that proxy for credit
history.11

The error terms are assumed to have a trivariate normal distri-
bution, and ρ23 is assumed to be zero (as in Cox and Jappelli 1993;
Crook 2001; Crook and Hochguertel 2006; Duca and Rosenthal 1993;
Gropp, Scholz, and White 1997; Lyons 2003).

ε1 ∼ N(0, σ2); ε2 ∼ N(0, 1); ε3 ∼ N(0, 1)

corr(ε1, ε2) = ρ12; corr(ε1, ε3) = ρ13; corr(ε2, ε3) = ρ23 = 0

11Cox and Jappelli (1993) and Gropp, Scholz, and White (1997) use regional
dummies to control for variations in the regulation and characteristics of credit
markets; this study does not do so because this information is not in the publicly
available SCF data.
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As in Duca and Rosenthal (1993), when ρ23 = 0, the estimate of
equation (3) (the desired stock of debt) is derived from the estimate
of equations (4) and (5) as follows:

• Estimate β2 and β3 by running a univariate probit on equa-
tions (4) and (5).

• Compute the inverse Mills ratios λ1 and λ2 and evaluate them
at β2X2 and β3X3, respectively.12

• Include λ1 and λ2 in equation (3) as additional explanatory
variables, and conduct an ordinary least squares (OLS) calcu-
lation on this regression for a sample of unconstrained house-
holds that have outstanding debt.

As shown in Duca and Rosenthal (1993), standard errors for this
procedure will not be correct even though the procedure produces
consistent estimates of β1. Correct standard errors are produced
through bootstrapping, which is done here with the replicate weights
provided in the SCF data.

A similar issue arises with permanent income, an independent
variable constructed here according to Cox and Jappelli (1993) and
King and Dicks-Mireaux (1981). The estimation process for perma-
nent income generates a measurement error, and such errors for an
independent variable can raise endogeneity and inconsistent OLS
estimates. Because the literature on household debt did not raise
any endogeneity issues for the constructed permanent-income vari-
able, this study assumes that it is exogenous—see Cox and Jappelli
(1993), Crook and Hochguertel (2006), and Lyons (2003). Accord-
ing to Wooldridge (2002, p. 74), under exogeneity, the OLS proce-
dure will produce consistent estimates but will inflate the error vari-
ance and thus inflate the variance for the parameter estimates and
underestimate significance of the parameter estimates. Here again,
bootstrapping is applied to generate correct standard errors.

Another issue is the simultaneity between net worth and debt.
As noted in Duca and Rosenthal (1993), borrowing to finance the
consumption of nondurables immediately lowers net worth; hence,

12The inverse Mills ratio for selection equation (4), the probability of demand
for debt, is f(β2X2)

F (β2X2) , where f( ) is the probability density function and F ( ) is
the cumulative distribution function.
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there is a simultaneous relationship between net worth and demand
for debt and between net worth and desired debt level. Moreover,
the observed level of net worth is sensitive to whether the house-
hold is credit constrained. Therefore, as in Cox and Jappelli (1993)
and Duca and Rosenthal (1993), net worth here is instrumented in
equations (3), (4), and (5).

Net worth is instrumented by variables that are correlated with
net worth, but those variables have no direct effect on demand for
debt, outstanding debt, or the probability of being credit constrained
and are not correlated with the error terms in equations (3), (4),
and (5). The instrument variables used in this study are from the
literature, as follows: years of education of the spouse of the house-
hold head, whether household head or spouse received or expects to
receive a large inheritance, and the natural log of expected inher-
itance (Cox and Jappelli 1993; Duca and Rosenthal 1993).13 This
instrumentation can proxy for a family’s socioeconomic status and
thus be a good candidate for proxying net worth. Also, as inheri-
tances are concentrated among households at the top of the wealth
distribution, they can differentiate households with high net worth
from those with low net worth. Table 1 gives a detailed descrip-
tion of variables in X1, X2, and X3 as well as the variables used in
instrumenting net worth.

For the second step of estimating equation (3), its estimated coef-
ficient values are used to predict the desired stock of debt for the
constrained households (D∗

1C). In the third step, the gap between
the desired and actual stock of debt is calculated for each year, as
in equation (6), and the gap measure in 2007 is compared with the
one in 1998.

GAP = 1 −
(

D1

pD∗
1U + (1 − p) D∗

1C

)
(6)

D1 is the average of the outstanding debt that is observed in the
SCF data. D∗

1U is the average of the desired stock of debt for uncon-
strained households. Given that unconstrained households borrow
their desired debt levels, D∗

1U will be equal to the average of their

13Lag of net worth is not used as an instrument because the data are cross-
sectional.
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outstanding debt (D1). D∗
1C is the average of the desired stock

of debt for constrained households, p is the probability of being
unconstrained, and (1 − p) is the probability of being constrained.

5. Variables

Following a large number of other studies (Cox and Jappelli 1990,
1993; Crook 1996, 2001; Duca and Rosenthal 1993; Fissell and Jap-
pelli 1990; Gropp, Scholz, and White 1997; Jappelli 1990; Lyons
2003), this study defines households with credit constraints as those
that in the preceding five years were denied credit, or could not get as
much credit as they applied for, or were discouraged from applying
for credit.14 Specifically, a household is considered to have a credit
constraint if it answered yes to either of the following questions:

• In the past five years, has a particular lender or creditor turned
down any request you made for credit or not given you as much
credit as you applied for?

• Was there any time in the past five years that you thought
of applying for credit at a particular place but changed your
mind because you thought you might be turned down?

Previously denied households that were later able to obtain the full
loan amount they requested by reapplying to the same institution or
by applying elsewhere are not included in the sample of constrained
households.

Discouraged households are considered here to be constrained
because the findings by Jappelli (1990) indicate that such house-
holds are similar in characteristics to those that have been turned
down and could be expected to have been rejected if they had applied
for credit.

The net worth variable used in estimating desired debt and the
probability of having credit constraints is defined in appendix B.
The effect of net worth on desired debt levels (the demand side) is

14This definition of being credit constrained is fairly standard in SCF litera-
ture, because SCF data does not have any information on credit scores. Although
it is fairly standard, it is not a perfect measure because households may not nec-
essarily have been credit constrained at the time of the survey, although they
were at some point in the past five years.
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ambiguous. On one hand, households with high net worth can have
less need to borrow against their future income to smooth their
consumption, and thus the amount of debt they demand can be
low; on the other hand, such households have the wherewithal to
demand a high level of debt desired to fund a major purchase (for
instance, home purchase). On the supply side, the creditor-imposed
debt ceiling varies directly with net worth—any lender would con-
sider a household with high net worth to be less risky and would
grant more or higher loans to those households. Nonetheless, the
ambiguous effect of net worth on desired debt means that the effect
of net worth on excess demand for debt and the probability of being
unconstrained are predicted to be ambiguous.

Under the assumption that home purchases are funded with debt,
homeowners are a proxy for individuals with good credit history, and
the creditor-imposed debt ceiling on constrained households is there-
fore expected to be higher for homeowners. From the demand side,
it is possible that individuals purchased their homes because they
were willing to take on larger debt. Homeowners can also choose
to upgrade their homes if they are willing to take on larger debt.
Therefore, the effect of homeownership on desired debt is predicted
to be positive. An increase in desired debt and the debt ceiling will
have an ambiguous effect on the excess demand for debt and the
probability of being unconstrained.

As current income increases, a household’s demand for durables
can increase, resulting in an increase in demand for debt. However,
the increase in current income could instead reduce the need to bor-
row to finance current consumption and thus lower the demand for
debt. On the supply side, lenders will see a household’s increase
in income as an increase in its ability to repay debt and will thus
increase the debt ceiling and grant larger loan amounts. The ambigu-
ous effect of higher income on the demand for debt means that it
will have an ambiguous effect on the excess demand for debt and
the probability of being unconstrained.

The construction of permanent income is based on Cox and Jap-
pelli (1993) and King and Dicks-Mireaux (1981) and is detailed
in appendix C. Following the life-cycle hypothesis, an increase in
permanent income raises desired consumption (including of durable
goods) and thus desired borrowing to finance the increase in con-
sumption. If lenders expect a rise in the ability of households to
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repay their loans, they will increase the debt ceiling, resulting in an
ambiguous effect on the excess demand for debt and the probability
of being unconstrained.

Highly educated households are expected to have greater future
income and therefore to have a higher desired consumption and
demand for debt and a higher debt ceiling. Thus, the relationship
between the probability of being unconstrained and education level
is ambiguous. Being unemployed proxies for low expected future
income, resulting in a decline in desired consumption, desired debt,
and the debt ceiling. Hence, the relationship between the probability
of being unconstrained and being unemployed is likewise ambiguous.

Age is defined here, as in the literature, by a spline function.
According to the LCPIH, individuals have the highest level of desired
stock of debt during their middle years, and a spline function for age
captures the life-cycle features of desired debt. The spline function—
see Cox and Jappelli (1993)—is defined as follows:

• Age(1) = Age if age ≤ 24; Age(1) = 24 otherwise,
• Age(2) = Min (Age – 24, 10) if age > 24; Age(2) = 0 otherwise,
• Age(3) = Min (Age – 34, 10) if age > 34; Age(3) = 0 otherwise,
• Age(4) = Min (Age – 44, 10) if age > 44; Age(4) = 0 otherwise,
• Age(5) = Min (Age – 54, 10) if age > 54; Age(5) = 0 otherwise,
• Age(6) = Age – 64 if age > 64; Age(6) = 0 otherwise.

As in Crook (1996) and Jappelli (1990), age has an ambigu-
ous relationship with the probability of being unconstrained. The
debt ceiling is likely to increase with the age of the household head
because the probability of default declines with the advancing age of
the head. On the demand side, there are two effects. If young house-
hold heads expect their income in future periods to be much greater
than their current income, they will demand more debt than older
household heads. If the rate of time preference is low relative to the
real rate of interest, the household will delay consumption, and the
desired consumption and debt will increase with age. Because of the
ambiguous effect of age on demand for debt, the net effect of age on
the probability of being unconstrained is ambiguous.

As noted in Jappelli (1990), desired consumption by married cou-
ples can be lower because of economies of scale in the consumption
of durables. But married couples may demand more debt, especially
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if one spouse is not working and is dependent on the working spouse.
From the supply side, lenders will increase the debt ceiling for mar-
ried couples because they are less mobile and both partners can be
responsible for repaying the loan. Because of the ambiguous effect
on demand for debt, excess demand for debt and the probability of
being unconstrained are ambiguous for married couples.

The effect of race and gender on the probability of being uncon-
strained is ambiguous. Compared with others, because of their
lower expected future income, nonwhites and females may have
lower desired consumption and desired borrowing, and they may be
granted lower amounts of credit. The result is an ambiguous effect on
excess demand for loans. As family size increases, desired consump-
tion increases and so does the desired debt level. Crook, Thomas,
and Hamilton (1992) show that the probability of default rises with
the number of children, which leads to a predicted decline in the
debt ceiling; the result is a greater excess demand for debt and a
lower probability of being unconstrained. Crook (1996) argues that
households with foreseeable large expenses in the next 5 to 10 years
would desire higher debt to pay for those expenses but are credit
constrained. In this case, the excess demand for debt is predicted to
be higher and the probability of being unconstrained is lower.

Household preferences for holding debt are proxied by whether
they are risk averse. Households that are willing to borrow to finance
educational and living expenses, a vacation, and purchase of lux-
ury items and a car will hold more debt; but from the supply side,
lenders will be unwilling to grant them high loan amounts. So, with
the willingness to borrow, the excess amount of desired debt will
increase and the probability of being unconstrained will decline. In
contrast, risk-averse households will be willing to hold less debt, save
more, and wait to consume at later stages in their lives when they
are financially more secure. So risk-averse households are expected
to desire less debt. From the supply side, the debt ceiling will be
higher for risk-averse households because lenders will perceive them
as being less likely to default. Given risk aversion, the excess demand
for debt will decline, and the probability of being unconstrained will
be greater.

Expectations about interest rates five years from now can also
affect the willingness of households to consume today and borrow.
If households expect interest rates to be lower in the next five years,
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they will probably prefer to save and invest today and wait to borrow
and consume. Thus, their desired debt is expected to be low. From
the supply side, lenders would prefer to grant loans at higher interest
rates today, so current debt ceilings are expected to be high. With
a household’s expectation of lower future interest rates, the excess
demand for debt is expected to decline and the probability of being
unconstrained is expected to increase.

All of the above variables are included as regressors in deter-
mining both the desired stock of debt and the probability of being
unconstrained. Additional regressors, which are generally requested
in loan application forms, are considered in determining the proba-
bility of being unconstrained. These regressors are number of credit
cards owned, whether the household has a checking account, whether
the household received public assistance, the household head’s time
at the current job and at the current address, and whether the house-
hold had any problems making previous loan payments. Time at the
current job and time at the current address proxy for the house-
hold’s mobility and can be important factors in lenders’ decisions
on whether to grant loans.

6. Data and Descriptive Statistics

The SCF data, collected every three years under the auspices of the
Board of Governors of the Federal Reserve System, contain detailed
information about household balance sheets, income, use of financial
services, past and current employment histories, retirement plans
associated with their previous and current jobs, and demographics.
The SCF sample of households is based on a dual-frame design in
which the SCF oversamples wealthy households. To adjust for the
oversampling, the SCF staff construct sampling weights with the
post-stratification technique; the weights are provided in the data
set of each survey’s results.15

The SCF staff impute missing data with a multiple imputation
technique involving six iterations. The sixth iteration produces the
five implicates published in the data set—see Kennickell (1991).

15Kennickell, McManus, and Woodburn (1996) give detailed information on
sampling and the construction of the weights.
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To adjust for oversampling of wealthy households, the analysis
throughout the present study takes into consideration the sampling
weights. Meanwhile, the paper corrects for sampling variance by
bootstrapping standard errors. The analysis is based on implicate
1 because the replicate weights for bootstrapping are valid only for
implicate 1. The paper does not adjust for multiple imputation.16 If
statistics are not adjusted for multiple imputation and corrected for
imputation uncertainty, the estimated standard error of a statistic
will be smaller than the true standard error and the significance of
variables will be overestimated (for instance, it may be concluded
that a variable is significant at 1 percent even though it is significant
at 5 percent or 10 percent, or it is not significant at all).

Observations in which permanent income is missing or family
income is negative are deleted. All values are expressed in 2007 dol-
lars. The distributions for total debt, net worth, income, permanent
income, and the amount of inheritance that households expect to
receive are highly skewed; a log transformation has been applied to
normalize the distributions.17

The descriptive statistics for 1998 and 2007 were adjusted for
population by using the sampling weights provided by the SCF
staff. In both 1998 and 2007, the characteristics of debt-holding
households and unconstrained households in comparison with other
households were generally as expected (tables 2 and 3).

16The SCFCOMBO module (https://ideas.repec.org/c/boc/bocode/s458017.
html) in Stata corrects for imputation uncertainty by estimating five sets of
coefficients from five data sets, and meanwhile corrects for sampling variance by
bootstrapping standard errors with the replicate weights (wgt1–wgt999) provided
for implicate 1. Users can use the scfcombo command to run simple models; that’s
purely run dependent variables on several independent variables. It is not fit for
advanced models such as probit models with instrumental variables and two-stage
least-squares models, which are used in this paper. Therefore, in this paper, it
is not possible to correct for imputation uncertainty by using the SCFCOMBO
module.

It is also possible to correct for the imputation uncertainty with the user-
written micombine.ado file or mi estimate command in Stata. For mi estimate
and micombine commands, all five implicates should be used and five sets of
coefficients should be estimated. However, if these commands are used, it is not
possible to bootstrap standard errors, because bootstrap replication weights are
valid only for the first implicate and are not available for the other (four) impli-
cates. Therefore, in this paper, it is also not possible to correct for imputation
uncertainty by using the micombine.ado file or mi estimate command.

17Following Crook and Hochguertel (2006), the following transformations have
been applied: If x < 0, then −ln (1 – x). If x > 0, then ln (1 + x).

https://ideas.repec.org/c/boc/bocode/s458017.html
https://ideas.repec.org/c/boc/bocode/s458017.html
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7. Results

Regression results for equations (3), (4), and (5) are provided for
1998 in table 4 and for 2007 in table 5. The regressions adjust for the
survey nature of the SCF data by using the sampling weights, and
they apply the bootstrap technique by using the replicate weights
provided in the data. Table 6 displays the gaps between actual
and desired debt levels. The regression results obtained from the
construction of permanent income are presented and discussed in
table C.2 in appendix C.

For 1998, the results for equation (3) show that homeownership,
income, permanent income, and years of education had a positive
relation with the desired stock of debt (table 4). A 1 percent increase
in family income would increase the desired stock of debt by 0.249
percent. Likewise, a 1 percent increase in permanent income would
increase the desired stock by 0.952 percent. Households between
44 and 54 years of age would desire more debt as they aged, and
risk-averse households would desire less debt.

Likewise, the results for equation (3) for 2007 show a higher
desired debt for homeowners and for households with high income
and high permanent income, and lower desired debt for households
that are risk averse in their savings or investments (table 5). The
desired stock of debt was greater for household heads that were mar-
ried, that had more family members, and that were willing to borrow
to finance educational expenses. The unemployed demanded less
debt. Younger household heads, households with foreseeable large
expenses, and households that were willing to borrow to finance the
purchase of a car demanded more debt, but only at the weakest (10
percent) significance level.

The effect on desired debt from variations in homeownership,
income, being unemployed, family size, having foreseeable large
expenses, and being risk averse are consistent with the findings of
Crook (2001), Crook and Hochguertel (2006), and Duca and Rosen-
thal (1993). Desired debt varies significantly and directly with per-
manent income, a result consistent with the findings of Cox and
Jappelli (1993) and Crook and Hochguertel (2006). Some of the pre-
vious literature found desired debt to be negatively related to age for
household heads in the later stages of their lives (Cox and Jappelli
1993; Crook and Hochguertel 2006; Gropp, Scholz, and White 1997),
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whereas this study finds a positive relation for household heads that
are 44 to 54 (as well as, like other studies, in their 20s).

For 1998, the results for equation (4) show that net worth had a
negative relation with the likelihood of holding debt (table 4). For
instance, if net worth increased from $5,000 to $15,000, the probabil-
ity of holding debt declined by about 3 percent.18 Households that
owned homes were more likely to hold debt, by 34 percent, than other
households. Income, permanent income, and years of education also
had a positive effect on the probability of holding debt. Unemployed
and risk-averse households were less likely to hold debt. More likely
to hold ddebt were households with large families, or with foresee-
able large expenses that they had to pay in the next 5 to 10 years, or
that were willing to borrow to finance their vacation expenses and
car purchases.

The findings for likelihood of holding debt in 2007 (table 5) are
mostly similar to those for 1998. The notable differences are that,
in 2007, household heads that were younger than 24 or between 34
and 45 were more likely to hold debt as they aged, but only at the
10 percent significance level. Also, in 2007 unlike 1998, education
level and attitudes toward credit to finance vacations or educational
expenses did not have any effect on the probability of holding debt.

With respect to the probability of being unconstrained, the
results for equation (5) show that, in 1998, household heads aged
55 years or older were more likely to be unconstrained as they aged
(table 4). Also more likely to be unconstrained were households that
stayed longer in their current neighborhood, had a good credit his-
tory, almost always or always paid off their total balances in their
credit cards, and were timely on their loan payments. Less likely to
be unconstrained were households with large foreseeable expenses
in the next 5 to 10 years and households that were willing to bor-
row to finance their living expenses, purchases of luxury items, and
educational expenses.

The findings for 2007 show that net worth had a negative effect
on the probability of being unconstrained (table 5). Households that
owned homes were more likely to be unconstrained (by 18 percent),
as were households with more permanent income, more credit cards,

18That is, (ln $15,000 – ln $5,000) * 0.028 = 0.0308.
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no welfare payments, good job tenure, and a good record of credit
card and loan payments. Households were more likely to be uncon-
strained as they aged, particularly those in the group between ages
44 and 55 and older than 64. Households were less likely to be uncon-
strained if the household head was black and male, or if the house-
holds had foreseeable large expenses in the next 5 to 10 years, were
willing to borrow to finance living and educational expenses, and
were risk averse in their savings or investments. These results on
probability of being unconstrained are generally consistent with the
findings of Cox and Jappelli (1993), Crook (1996, 2001), Duca and
Rosenthal (1993), and Jappelli (1990).

Table 6 shows averages of desired and actual stocks of debt for
age and income subgroups of unconstrained and constrained house-
holds in 1998 and 2007, along with the gap between the two debt
measures. It indicates that (i) households overall had higher desired
debt levels and lower probabilities of being credit constrained in 2007
than in 1998, (ii) each subgroup of constrained and unconstrained
households desired higher levels of debt in 2007, and (iii) only some
of the subgroups had a lower probability of being credit constrained
in 2007 than in 1998 (34 or younger, or between 44 and 65, or had
income greater than $60,000).19

Overall, the borrowing gap increased from about 38.91 percent
in 1998 to about 41.60 percent in 2007 (table 6). But the gap
declined for some households, namely those with household heads 34
or younger, or between 54 and 65, or with income between $30,000

19When the analysis is extended to periods 2001 and 2004, the results show an
evolving trend for decline in the probability of being credit constrained.

From 2004 to 2007, for the overall sample (without classifying households into
age or income groups), there was a decline in the probability of households being
credit constrained. This result implies that a lower percentage of households were
denied for credit.

The decline in the probability is also observed as follows:

• from 1998 to 2001, for households in age groups (24 < age ≤ 34) and
(44 < age ≤ 54) and for households with income > $60,000;

• from 2001 to 2004, for households in age groups (age ≤ 24) and (age >
64) and for households with income > $100,000;

• from 2004 to 2007, for households in age group (age ≤ 64) and for house-
holds with income ≤ $345,000.
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and $60,000 or above $345,000.20 The decline in the gap implies that
households on average obtained a greater fraction of their desired
debt. For instance, among the younger age groups in 2007, the
group 24 or younger borrowed more and obtained about 9 percent-
age points more of their desired debt, and the group between 54 and
65 obtained about 6 percentage points more of their desired debt.
The group with income between $30,000 and $60,000 obtained about
5 percentage points more of their desired debt in 2007.21

20The decline in the gap for the group with income above $345,000 is consistent
with earlier findings that high-income households may also have benefited from
the relaxed lending standards (Foote et al. 2008; Keys et al. 2009).

21The analysis is extended to periods 2001 and 2004.
From 2001 to 2004 and 2004 to 2007, for the overall sample (without classify-

ing households into age or income groups), there was an increase in desired debt
for both unconstrained and constrained households. Meanwhile, the gap declined
and credit-constrained households obtained a greater fraction of their desired
debt.

From 1998 to 2001, for households with income > $345,000, there was a decline
in desired debt for both unconstrained and constrained households in this income
group. Meanwhile, the gap declined.

From 2001 to 2004:

• For any age group, there was an increase in desired debt for unconstrained
households and also for constrained households (except for the constrained
households in age group (24 < age ≤ 34).

• For households in age groups (age ≤ 24) and (44 < age ≤ 54) and for
households with $30,000 < income ≤ $100,000, there was an increase in
desired debt for unconstrained and constrained households in this age
and income group. Meanwhile, the gap declined and credit-constrained
households obtained a greater fraction of their desired debt.

From 2004 to 2007:

• There was an increase in desired debt for unconstrained households in
age groups (24 < age ≤ 34 and age > 54) and constrained households in
age groups (24 < age ≤ 54 and age > 64). For any age group, the gap
declined and credit-constrained households obtained a greater fraction of
their desired debt.

• There was an increase in desired debt for unconstrained households with
$60,000 < income ≤ $345,000 and for constrained households with income
≤ $345,000. For households with income ≤ $30,000 and income > $100,000,
the gap declined and credit-constrained households obtained a greater
fraction of their desired debt.
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8. Conclusions

This study is motivated by the 2007 subprime crisis and the findings
in the literature that declines in lending standards and increases in
household debt were some of the contributors to the crisis. The goal
here is to examine changes in household borrowing behaviors and
debt following the decline in lending standards. Using the 1998 and
2007 data collected under the sponsorship of the Board of Governors
of the Federal Reserve System in its triennial Survey of Consumer
Finances, this study aims to determine whether the decline in lend-
ing standards in the years between those two surveys was accom-
panied by (i) a desire by households for more debt, (ii) a decrease
in the likelihood that households would be credit constrained (that
is, an increase in the likelihood that they could get all the credit
they desired), and (iii) an increase in the proportion of desired debt
obtained by credit-constrained households.

The analysis uses the self-reported credit-constraint indicators
from the survey data in computing the gap between households’
desired and outstanding debt levels. It compares the gap in 1998
(when subprime lending was in effect but before the decline in lend-
ing standards) with the gap in 2007 (when lending standards had
been in effect for some time). Desired debt has long been a topic
of study, but this is the first analysis to look at households’ desired
debt in the run-up to the subprime mortgage crisis.

Because desired debt is not directly observed, the gap measure
is constructed in three steps, as in Cox and Jappelli (1993). The
first step is to estimate the desired debt for indebted and uncon-
strained households. The second step is to compute the desired debt
for constrained households by using the estimated coefficients from
the first step. The third step is to calculate the difference between
the predicted debt and the observed debt levels. This paper applies
these steps for 1998 and 2007.

The paper also extends the literature on household debt by
including the 1998 and 2007 SCF data on wealthy households.
(Those households are oversampled by the SCF; the present analy-
sis corrects for the oversampling by using the sampling weights that
are provided in the SCF data.) This paper also instruments net
worth, constructs a permanent-income variable, controls the regres-
sions for the constructed permanent-income variable, and bootstraps
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standard errors with the replicate weights that are provided in the
data.

The findings show that (i) households desired more debt in 2007
than in 1998; (ii) the likelihood of being credit constrained declined
from 1998 to 2007 for households headed by someone who was
34 years of age or younger or between the ages of 44 and 65, and for
households with an annual income above $60,000; and (iii) credit-
constrained households received more of the credit they desired in
2007 than in 1998 if they were headed by someone 34 years of age or
younger or between the ages of 54 and 65, or if they had an income
between $30,000 and $60,000 or more than $345,000.

These results suggest that it is well worth the effort for regulators
to track these attributes of borrowing behaviors and debt as part of
their intensified efforts to preserve financial stability.

Appendix A

MaxC1F (C1) = U(C1) + U[(1 + r) (A1 + Y1 − C1) + Y2] (A.1)

subject to

C1 ≤ A1 + Y1 + min
(

BC,
y2

1 + r

)
(A.2)

C1 ≥ 0 (A.3)

F ′(C1) = C−α
1 + (Y2 + (1 + r) (A1 + Y1 − C1))

−α (− (1 + r)) = 0

C−α
1 = (1 + r) (Y2 + (1 + r) (A1 + Y1 − C1))

−α

C1 = (1 + r)−1/α (Y2 + (1 + r) (A1 + Y1 − C1))

C1 = (1 + r)−1/α (Y2 + (1 + r) (A1 + Y1)) − (1 + r)1− 1
α C1

C∗
1 =

(1 + r)−1/α (Y2 + (1 + r) (A1 + Y1))
1 + (1 + r)1− 1

α

In order to check whether the critical point C∗
1 is a maxi-

mum point or not, F (C1)is written as U(C1) + U (R − βC1), where
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R = Y2 + (1 + r)(A1 + Y1) and β = (1 + r).

F ′(C1) = C−α
1 + (R − βC1)

−α (−β)

F ′′(C1) = −αC−α−1
1 + β2 (−α) (R − βC1)

−α−1
< 0. Thus, the crit-

ical point is a maximum point.
The range that C1 can take is (0, A1 + Y1 + min(BC, Y2

1+r )).
Denote A1 + Y1 + min(BC, Y2

1+r ) as Q.
Let P be the optimal solution for C1.
If P ≤ Q, there is no boundary solution. Thus, C∗

1 = P =
(1+r)−1/α(Y2+(1+r)(A1+Y1))

1+(1+r)1− 1
α

.

If P > Q, there is a boundary solution. Thus, C∗
1 = Q =

A1 + Y1 + min
(
BC, Y2

1+r

)
.

Appendix B

B.1 “Total Loan” Derivation

The dependent variable “total loan” is the outstanding debt level in
credit or store cards, mortgage loans on principal residence, other
loans received for the purchase of principal residence, home improve-
ment loans, loans received for the purchase of investment real estate
and vacation properties, lines of credit, vehicle loans, education
loans, and other consumer loans. All the outstanding debt levels
are expressed in 2007 dollars.

B.2 “Net Worth” Derivation

Net Worth = Financial Assets + Nonfinancial Assets – Debt

Financial assets include dollar value accumulated in pension
accounts and IRA/Keogh accounts, savings/money market accounts,
annuities, trusts, and managed investment accounts, checking
accounts, certificates of deposit, mutual funds, savings bonds,
bonds other than savings bonds, publicly traded stocks, call money
accounts/cash at stock brokerages, and cash-value insurance.

Nonfinancial assets include value of business interests, owned
vehicles, equity in principal residence, real estate investments, vaca-
tion properties, and any other assets (artwork, precious metals,
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antiques, oil and gas leases, futures contracts, future proceeds from
a lawsuit or estate, etc.).

Debt includes outstanding loans on pension plans from cur-
rent job, margin loans at a stock brokerage, outstanding loans on
cash-value insurance policies, outstanding vehicle loans, outstanding
loans or mortgages on investment real estate, vacation properties,
and principal residence; any other outstanding loans used to pur-
chase principal residence; outstanding loans on principal residence
improvement; outstanding loans on credit/store card debts; lines of
credit; any money owed to business; education loans; other consumer
loans; and any other debt not recorded earlier.

Appendix C

Based on King and Dicks-Mireaux (1981),

log Yi = γ Zi − C(Ai) + si, (C.1)

where Yi is the permanent income of individual i; Zi is a vector of
observable variables (education and occupation) for individual i; γ is
the associated coefficient for Zi; Ai is individual i’s age in the sample
year; C (Ai) is a cohort effect, which reflects the fact that for a given
Z, younger generations are better off than older generations due to
technological advances and capital accumulation; and si is an error
term that measures individual i’s unobservable characteristics (skill,
good fortune, etc.). Also, si has a population mean of zero and a
variance of σ2

s .

log Eit = log Yi + h (Ait − A ) + uit, (C.2)

where Eit is the earnings for individual i at period t, A is a standard
age with respect to which permanent income is defined, h (Ait − A )
is the age earnings profile which is assumed to be constant across
the population, and uit is the unobservable transitory component of
earnings.22 Moreover, uit is uncorrelated with si and has a mean of
zero and a variance of σ2

u.

22The age earnings profile is the mean earnings of workers at various ages.
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Combining equations (C.1) and (C.2) gives earnings equation
(C.3).

log Eit = γ Zi + g (Ait) + si + uit, (C.3)

where g (Ait) = h (Ait −A)−C (Ait) and is approximated by a cubic
function of age. Additionally, si + uit is the error term and has a
mean of zero and a variance of σ2

s + σ2
u.

There are two ways to estimate permanent income. The first esti-
mate is based on equation (C.1). Using equation (C.1) and omitting
the unobservable individual effects si in equation (C.1), permanent
income can be estimated as in equation (C.4).

log Y e
i = γ Zi − C (Ait) (C.4)

The second estimate is based on equation (C.2). Permanent
income is estimated as in equation (C.5), by using the age earnings
profile and the information contained in the observation of current
earnings. This second estimate includes the unobservable transitory
component of earnings.

log Y e
i = log Eit − h (Ait − A) (C.5)

Following King and Dicks-Mireaux (1981), a more efficient esti-
mate is obtained by taking a weighted average of (C.4) and (C.5).
This procedure gives (C.6):

log Y e
i = α {log Eit − h (Ait − A )} + (1 − α) {γ Zi − C (Ait)}.

(C.6)
Substituting (C.3) into (C.6) gives (C.7):

log Y e
i = γ Zi − C (Ait) + α (si + uit). (C.7)

Based on Cox and Jappelli (1993) and King and Dicks-Mireaux
(1981), permanent income is predicted separately for men and
women in each year, 1998 and 2007. The category “men” includes
household heads that are male or spouses of female household heads.
The category “women” includes household heads that are female
or spouses of male household heads.23 The steps below describe in

23Household heads with a spouse from the same gender are excluded. In 2007
SCF (including all the five implicates), out of 17,560 male household heads, 50 of
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detail the estimation of permanent income separately for men and
women in 2007. The same steps are applied for 1998. While pre-
dicting permanent income, individuals with negative earnings are
deleted from each of the samples.24

As the first step, earnings equation (C.3) is estimated separately
for each of the following two samples: men with annual earnings
greater than $8,000 and women with annual earnings greater than
$8,000.25 Individuals with zero earnings or annual earnings less than
or equal to $8,000 are excluded from the estimation.26 Any possi-
ble bias that may arise from excluding individuals with low or zero
earning levels is corrected by Heckman MLE (maximum-likelihood
estimation). In the first stage, a selection equation is estimated for
the full sample to predict individuals with annual earnings greater
than $8,000 (table C.1, panel A). The selection equation controls for
determinants of zero or low earnings. The Heckman MLE results are
displayed in table C.2.

As the second step, permanent income is predicted separately
for the following samples: men with annual earnings greater than
$8,000 ($8,000 < Ei); men with annual earnings less than or equal
to $8,000 ($0 ≤ Ei ≤ $8,000); women with annual earnings greater

them have a spouse from the same gender. Out of 4,530 female household heads,
15 of them have a spouse from the same gender.

In 1998 SCF (including all the five implicates), out of 16,805 male household
heads, 165 of them have a spouse from the same gender. Out of 4,720 female
household heads, 115 of them have a spouse from the same gender.

24The “men” sample, in the 2007 SCF, has a total of 17,575 observations, and
20 of those observations have negative earnings. Likewise, the “women” sample
has a total of 19,320 observations, and 15 of those observations have negative
earnings. In the 1998 SCF, the men sample has a total of 16,670 observations,
and 10 of those observations have negative earnings. The women sample has a
total of 18,355 observations, and 5 of those observations have negative earnings.

25King and Dicks-Mireaux (1981) use $2,000 as the earnings level. This earn-
ings level corresponds to the 1976 data. The $2,000 in 1976 is equivalent to $8,000
in 2007 and $6,000 in 1998. Therefore, this paper uses an earnings level of $8,000
for the 2007 survey and $6,000 for the 1998 survey, while estimating earnings
equations for individuals with earnings above a certain level.

26Following King and Dicks-Mireaux (1981), earnings equation (12) assumes
that individuals are in full-time employment. Hence the earnings equation is
estimated for individuals with earnings levels greater than $6,000 ($8,000). For
a detailed argument in favor of excluding individuals with low earnings, please
refer to King and Dicks-Mireaux (1981).
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Table C.1. Estimation of Permanent Income

Variables Definitions

A. Selection Equation

Dependent Variable 1 if annual earnings greater than $6,000 in
the 1998 survey or $8,000 in the 2007
survey, 0 if less than or equal to $6,000
($8,000) or equal to zero.

Marital Status 1 if married
Education 1 if elementary or less education
Age < 22 1 if age less than 22 years old
Age > 65 1 if age greater than 65 years old
Nonworker 1 if not currently employed/not

self-employed or waiting to start work
Part-Time Worker 1 if current job is part time
Financial Assets Financial assets for the family

(self-constructed, see appendix B)
Number of Children
under Age 18

Number of children under 18 that live in the
housing unit

B. Earnings Equation

Dependent Variable Natural log of annual earnings
Age Age
Agesq Age squared
Age-cubed Age cubed
Education 1 if none or elementary school

2 if middle school or some high school
3 if high school graduate
4 if some college
5 if college graduate
6 if graduate or professional school

Occupation 0: not doing any work for pay
1: manager and professional
2: technical, sales, and administrative
3: services
4: production, craft, and repair
5: operators and laborers
6: farming, forestry, and fishery

Race 1 if household head is black
Marital Status 1 if married

Note: While calculating annual earnings, it is assumed that there are 52 weeks in a year,
and for hourly workers it is assumed that they work 40 hours a week.
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than $8,000 ($8,000 <Ei); and women with annual earnings less than
or equal to $8,000 ($0 ≤ Ei ≤ $8,000) (table C.1, panel B).

In order to predict permanent income for men with annual earn-
ings greater than $8,000, equation (C.7) is estimated. While esti-
mating equation (C.7), the same vector of explanatory variables (Z),
estimated γ coefficient values, and estimated residuals from step 1,
earnings equation (C.3), are used. Standard age is taken as 45 and
the cohort effect is taken as 0.75 percent. For instance, C (Ai)=
(Age-45)*(0.0075). The α value is assumed to be 0.5.

However, for men with $0 ≤ Ei ≤ $8,000, permanent income
is predicted by equation (C.4), but by using the same vector of
explanatory variables (Z) and the estimated γ coefficient values from
earnings equation (C.3) in step 1. The cohort effect is still taken as
0.75 percent and standard age is taken as 45.

An initial permanent income is estimated for women with $0 ≤
Ei ≤ $8,000 or $8,000 < Ei by applying the same procedures as used
for males. In contrast to the procedure for males, a final permanent
income is estimated by using the initial permanent-income estimate
and adjusting it for the possibility of nonparticipation in the labor
force by women and using the estimated probabilities of having low
or no earnings.

Y w
i = Y e

i prob (Ei > $8, 000) + Ew prob ($0 ≤ Ei ≤ $8, 000)

Y e
i is the initial permanent-income estimate for women, Ei is annual

earnings in the sample year, and Ew is mean earnings of women with
annual earnings less than or equal to $8,000 ($0 ≤ Ei ≤ $8,000). The
probabilities of earnings being above and below $8,000 are computed
for each woman in the sample from the probit regression estimated
in the first stage of the Heckman model in step 1.

Permanent income for households is constructed by summing the
computed permanent incomes for household head and the spouse.
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