	
  

Relative Income and Indebtedness: Evidence from Panel
Data

Michael D. Carr and Arjun Jayadev

__________________________	
  

WORKING PAPER 2013-02

________________________________	
  
DEPARTMENT OF ECONOMICS
UNIVERSITY OF MASSACHUSETTS BOSTON

________________________________	
  
	
  

Relative Income and Indebtedness: Evidence from Panel
Data
Michael Carr and Arjun Jayadev
April 29, 2013

Abstract
We examine patterns of indebtedness in the Panel Study of Income Dynamics, focusing on
the period surrounding the housing bubble and its aftermath (i.e. 1999-2009). Leverage
increased most quickly among lower income households during this period. We find that
leverage grew faster for households with lower relative income compared to other households
in similar demographic groups. We also find that changes in leverage for a given household
were strongly associated with lower relative income within a state, controlling for own income.
A one standard deviation increase in relative income is associated with a 50 to 100 percent
increase in the growth in leverage. Together, these findings provide evidence for the thesis
that the rising indebtedness of households in the U.S is related to high levels of inequality, and
that ‘Veblen effects’ whereby relative income matters for individual well-being and decisions
may contribute to rising household indebtedness.
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Introduction
In 1995 [Mr. Baggett] moved into a house in the Harvard-Yale section of
Salt Lake, a tree-lined neighborhood near the University of Utah that is home to
many doctors, lawyers and professors. Mr. Baggett used credit cards to furnish
the home with the kind of carpets and furniture his neighbors and relatives could
afford. “I felt insecure; I was an hourly-paid worker in this fancy neighborhood,”
says Mr. Baggett. He says he was making $13 an hour for a time doing backoffice work at a local bank while supporting two children.
From ‘Lagging Behind the Wealthy, Many Use Debt to Catch Up’, Wall Street
Journal, May 17th 2005.

In the wake of the financial crisis of 2008 and the Great Recession that followed, there
has been renewed interest in private leverage, particularly in increasing levels of household
indebtedness. Figure 1, drawn from the U.S Flow of Funds accounts, shows a steadily
increasing ratio of household debt to GDP from the 1950s through the early 1980s. This
long period of relatively slow growth in leverage was followed by an increase in the 1980s, and
a much sharper increase in the post 1999 period.1 . Some explanations of the reasons for the
rapid leveraging up of households following 1999 include: the role of demographic changes
(Barnes and Young, 2003), the impact of financial innovation in easing credit constraints
(Crook and Hochguertel, 2007), changing expectations of future income, and a response to
negative income shocks to smooth consumption (Iacoviello, 2008; Krueger and Perri, 2006).
For a comprehensive empirical review attempting to evaluate these hypotheses see Dynan
and Kohn (2009).
The aim of this paper is to provide evidence in support of another common but empirically
under explored hypothesis: the idea that rising indebtedness is linked with rising inequality
in the United States. Such an argument has been raised in two variants. First, rising indebt1

The implications of this massive change in household balance sheets has been at the center of current
macroeconomic debates. Much research in recent times for example has examined the importance of shocks to
household balance sheets and the impact on depressed demand observed currently in the U.S. and elsewhere
(Eggertson and Krugman, 2010; Guererri and Lorenzoni, 2011; Hall, 2011a,b; Mian and Sufi, 2011, 2010;
Philippon and Midrigan, 2011)
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Figure 1: Nonfinancial Leverage, 1929-2011

Source: Flow of Funds, Historical Statistics of the United States, A Study of Savings in the United
States

edness has been seen to be at least partly the result of low income households borrowing to
maintain a customary standard of living. A second variant suggests that relative stagnation
– the presence of ‘Veblen’ effects, whereby one’s own consumption is partially driven by the
consumption of comparator groups – has increased indebtedness of relatively lower income
households as they seek to emulate the lifestyle of richer comparator households.
The idea that rising indebtedness is caused by stagnant income growth has some prima
facie plausibility considering macroeconomic patterns over the last three decades. During
this period, in addition to rising household indebtedness, real wage growth was slow, personal savings rates fell, income inequality rose and productivity growth was not met by
equal growth in wages. The rise in indebtedness may then be seen to be the result of households struggling to maintain a customary standard of living in the face of stagnant or falling
incomes2 Variants of this argument have been made, for example, by Rajan (2010) who
2

While wages at the bottom of the distribution may be low, they have not been stagnant. Autor et al.
(2006) for example suggest that wage growth has been slowest in the middle of the distribution, thereby
leading to a polarization of the labor market. There is continuing debate about patterns of change for various
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suggests that the rise in household indebtedness is the direct result of a political response to
rising inequality, where growing consumption was financed by expanding lending to households, especially low-income households. Another version of this argument is that rising
inequality and lower relative income (as opposed to simply lower incomes) may be linked
to increased indebtedness. It is the hypothesis that responses to lower relative income may
partially explain rising levels of indebtedness that forms the bulk of our exploration.
Empirical evidence for Veblen effects have been found in several applications, as we detail
in the following section. Perhaps most closely related to this paper is the work of Bertrand
and Morse (2012) who find evidence for Veblen effects in consumption, where lower relative
income households expenditure increases in response to the average living standards. This is
in keeping with the thesis of ‘Expenditure Cascades’ (Levine et al., 2010), which asserts that
relative income and the expenditure patterns of those higher up the income ladder influence
the expenditure of households lower down.
These ideas have not been applied to household borrowing behavior during the housing
boom of the 2000s. Additionally, our paper is the first, to the best of our knowledge, to use a
true panel dataset (the Panel Study of Income Dynamics Wealth supplements) to explore the
relationship between indebtedness and inequality. Previous efforts to examine the evolution
of household indebtedness have typically utilized repeated cross-sections such as the Survey
of Consumer Finances or the Consumer Expenditure Survey. The PSID allows for a more
careful tracing out of the patterns of indebtedness, the timing of surges in indebtedness
and its proximate correlates, and allows us to control for both time varying and invariant
characteristics of households.
To foreground our findings, we show that although there is a positive link between debt
growth and income growth for households on average, leverage (i.e. debt to income ratios)
rose faster among lower income households than higher income households between 1999 and
sections of the income distribution (Burkhauser et al., 2012; Piketty and Saez, 2003).
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2009-the period for which we have the most consistently collected data. We also find evidence
that, controlling for own income, household leverage rose faster as the ‘distance’ between a
given household and other households above it in the income distribution increased. Distance
here is measured as either a) the proportion of households with higher income than a given
household in a group or b) the gap in income between the highest income household in a
group and the income of the household. We find that when the relative income declines,
leverage for the household increased. Finally we show that these effects are strongest in states
which had larger sub-prime origination. These findings are consistent with the hypothesis
that inequality and Veblen effects have acted as drivers of increased leverage.
In what follows, we begin with a brief discussion of the literature on the links between
inequality and indebtedness, focusing most extensively on the literature on relative income
and its importance for economic decisions and well-being. In the next section, we turn to the
empirical discussion with a description of the Panel Study of Income Dynamics wealth data
and an examination of broad trends in the U.S. for the period 1998-2008. We then provide
econometric evidence for the relative income thesis. In the preferred specification, we find
that a one standard deviation increase in reference group consumption increases the growth
rate of leverage by 0.02 to 0.03 percentage points over an average rate of 0.01, controlling for
own family income. The magnitude of this effect varies depending on how comparator groups
are constructed but is positive, relatively large and significant across most specifications.

2

Relative Income, Inequality and Borrowing

A large literature has documented sharp increases in income and earnings inequality in the
United States over the last three decades (Gottschalk and Danziger, 2005; Katz and Autor,
1999; Krueger and Perri, 2006; Lemieux, 2008; Piketty and Saez, 2003); contra these, see
Gordon (2009)). Krueger and Perri (2006) argue that consumption inequality has not risen
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as fast as income inequality, which might be in turn interpreted to mean that debt was used
to paper over rising income inequality3 .
How might rising inequality affect decisions to borrow? Specifically, how can the welfare
experienced by others induce behavioral changes for a given individual or household? An
influential literature suggests that interpersonal comparison is a key argument in individual
utility functions and thus rising inequality may be associated with behavioral changes. Positional concerns can drive individual perceptions of well-being and change economic decisions
as individuals or households seek to emulate the actions of comparator groups. Research
drawing from social comparison based utility functions has identified the theoretical significance (Akerlof and Kranton, 2000; Arrow and Dasgupta, 2009; Bagwell and Bernheim, 1996;
Clark and Oswald, 1996; Cooper et al., 2001; Easterlin, 1974; Eaton and Eswaran, 2009; Frey
and Stutzer, 2002; Layard, 1980; Van Praag, 1989; Rablen, 2008; Sen, 1983; Veblen, 1899)
and empirical importance(Bowles and Park, 2005; Frank, 1989, 2008; Maurer and Meier,
2008; Neumark and Postlewaite, 1998; Oh et al., 2012) of Veblen effects .
The idea that consumption decisions in particular depend on both one’s own income and
that of others has a long history from at least Duesenberry (1949). Consumption preferences
are driven by norms that are socially created by reference to appropriate comparator groups
such as neighbors, those in the same broad social class, co-workers, models from the mass
media and so on. Psychologists and behavioral economists have provided substantial support
in favor of these hypotheses (see, for a review Folkes and Kiesler (1991)). Frank (2008) suggests that consumption goods act as positional externalities whereby individual households
ramp up expenditure to achieve the socially created norm that evolves from the consumption of other (typically richer) households. The result is an Expenditure Cascade (Levine
et al., 2010), where lower income households increase consumption following an increase in
3
More recently however, there has been other evidence that consumption inequality has indeed kept pace
with income inequality Attanasio et al. (2012)
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expenditure by higher income households. Schor (1999) suggests that media coverage and
models provided in television and other mass media outlets provide comparator groups that
extend beyond the one’s immediate social grouping.
Cynamon and Fazzari (2008) seek to understand the rise in household borrowing as arising
out of similar considerations. They provide a comprehensive discussion of the implications of
growing inequality, worsening relative income and changing consumption norms for the decision to accrue debt. They suggest that the combination of rising inequality and institutional
changes in the provision of credit since the 1980s have served to move households towards
a new norm (as compared with social norms that prevailed in the decades before then) in
which borrowing to maintain consumption has become more acceptable. Seen in this light,
the standard explanation of borrowing in which the representative household borrows to
smooth consumption in response to changes in prices or wealth following the life-cycle model
may need to include another argument: the relative position of the household in comparison
with similar groups.4 .

3

Data and Descriptive Statistics

Our data come from the main survey and wealth supplement of the Panel Study on Income
Dynamics from 1984 to 2009. The PSID is a longitudinal dataset that began with roughly
5,000 families and 18,000 individuals in 1968. The PSID follows all individuals either born
to or adopted by someone in the original sample in subsequent years of the survey. The main
4

The point is made elegantly by (Cynamon and Fazzari, 2008, p. 16) who write that “In a conventional
life-cycle consumption model with liquidity constraints, households have a feasible, optimal plan that they
would follow in the absence of constraints, but the constraint prevents current consumption from reaching
this desired level. When greater access to credit relaxes the constraint, households raise debt and consumption toward the level derived from the optimal plan. These actions can be understood by looking at a
representative household in isolation, without reference to broader social forces. In our context, in contrast,
we view consumption and debt choices as driven to an important extent by social interaction. A family, in
isolation, might choose a more conservative financial path, but the influence of neighbors, both those who
have a physical presence and those whose lifestyles are piped in through the media, drives both consumption
and debt higher.”
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survey was collected yearly until 1997, where it changed to a biennial survey. The wealth
survey was collected in 1984, 1989, 1994, and biannually from 1999 to the present. We use
only years where the wealth survey was implemented, and focus primarily on the period in
which the data is more regularly collected (i.e. after 1999).
There are three main categories of debt in the PSID: mortgage debt, vehicle debt, and
other debt. We use only mortgage and other debt since data on vehicle debt is collected less
frequently in the main period of interest (i.e. after 1999). The final sample used here contains
46,406 observations on 9,515 individuals. Only individuals with the PSID “gene”5 who are
either a household head or spouse are included, resulting in each family being represented
by at most one adult. We exclude individuals with missing observations for family income,
remaining mortgage principal, other debt, education, number of children, and/or marital
status.
Table 1 provides some descriptive statistics for the panel. The mean family income over
the period in 2009 dollars was approximately $79,000, while debt was about $66,000. Additionally, both debt and income have very large standard deviations, reflecting the skewness
of the distribution. The average debt to income ratio of 0.69 is considerably smaller than
the debt to income ratio at the average of debt and income, which is 0.84. This is indicative
of both the high correlation between income and debt and the larger number of people with
no recorded debt.

4

Trends

Before turning to more formal exploration, we provide some examination of broad trends of
interest. Figure 2(a) shows the growth in both total debt and income for households between
1984 and 2009. As the first panel shows, income rose slower than debt, leading to increased
5

Having the PSID “gene” means the individual is a descendant of one of the original 1968 families by
either birth or adoption.
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Table 1: Descriptive Statistics: 1984-2009
Variables
Mean
Std. Dev.
Family income
Total debt
Other debt
Mortgage debt
Debt/Income
Age of head
Married
High School or less
Some college
Bacherlor’s
Advanced
Presence of children

79160.75 (101481.65)
66151.51 (151699.40)
10409.69 (95406.13)
55741.82 (115890.62)
0.69
(0.48)
41.72
(12.81)
0.64
0.38
0.17
0.14
0.31
0.50

Notes: Authors’ calculations based on PSID core family survey plus wealth supplements from 1984-2009.
The baseline sample includes all individuals who (i) have the PSID “gene”, and (ii) are either a household
head or spouse, and (iii) are a member of a household where at least the head or spouse is employed. Family
income is total money income of all family members. Total debt includes the level of all debt, both long
term and short term. Mortgage debt is the principle remaining on the loan. Other debt is all debt other
than mortgage debt and vehicle debt. Debt to income ratio is total family money income divided by total
debt. Educational and relative income groups based on characteristics of the head of the family.

leverage. Between 1999 and 2009 average debt rose sharply from about 70,000 dollars family
to over 100,000 dollars per family in 2007 (in 2009 dollars). Real income rose much more
slowly following the recession of the early 2000s, and the resulting leverage in 2007 stood at
over 100 percent. The results are in broad agreement with trends observed in other datasets
such as the Survey of Consumer Finances and Flow of Funds which provides some measure
of confidence for our subsequent empirical exploration.
In the second panel we restrict our sample to families that had positive debt throughout
the period to control for the fact that debt is zero for a large number of households. As
the Figure 2(b) shows, among families with positive debt average debt exceeded average
income earlier than in the period roughly between 2001 and 2003. Figure 2(c) confirms the
common understanding that the main driver of debt is mortgage debt, which accounts for
the largest fraction of total debt. While other debt remained relatively constant, mortgage
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Figure 2: Average Family Income and Total Debt: 1984-2009
(a) Full Sample

(b) Positive Debt

(c) Types of Debt

Source: Authors’ calculations based on PSID core family survey plus wealth supplements from 1999 to 2009.
The baseline sample includes all individuals who (i) have the PSID “gene”, and (ii) are either a household
head or spouse, and (iii) are a member of a household where at least the head or spouse is employed. Family
income is total money income of all family members. Total debt includes the level of all debt, both long
term and short term. Mortgage debt is the principle remaining on the loan. Other debt is all debt other
than mortgage debt and vehicle debt.

debt increased steadily over the entire period, and at a faster rate during the 2000’s.
Figure 3 depicts the differential growth of leverage across the income distribution. We
split the sample into three income groups based on their level of income in 1999. The figure
plots the cumulative percent change of income and debt to income ratios respectively, from
1999 to 2009. Figure 3 shows that the lowest income group had the fastest growth in leverage,
totaling about 10 percentage points over the period. By contrast, the highest income group
deleveraged over the period, with a cumulative reduction of about 5 percentage points.
Our purpose in depicting these trends is to provide some motivation for our estimation of
10

Figure 3: Cumulative Percent Change in Debt and Debt/Income by Income Groups: 19992007
(a) Income

(b) Debt/Income

Notes: Authors’ calculations based on PSID core family survey plus wealth supplements from 1999 to 2009.
The baseline sample includes all individuals who (i) have the PSID “gene”, and (ii) are either a household
head or spouse, and (iii) are a member of a household where at least the head or spouse is employed. Family
income is total money income of all family members. Total debt includes the level of all debt, both long
term and short term. Debt to income ratio is the ratio of log family money income over total debt for all
families with positive money income. Income groups based on total family money income in 1999 or first
observed year for the paid gene individual, whichever comes first, resulting in an unbalanced sample.

Table 2: Descriptive Statistics by Income Comparison Groups
Low Middle High Total
Debt/Income
Log Family Income
Total Debt
Head Age
Marital Status
Presence of Children

0.62
0.79
0.82
0.73
(0.46) (0.39) (0.37) (0.43)
10.58
11.19 11.83 11.13
(0.70) (0.49) (0.62) (0.80)
6.66
8.85
9.71
8.22
(5.00) (4.37) (4.32) (4.80)
41.88
45.37 49.80 45.22
(12.05) (11.10) (10.10) (11.68)
0.49
0.75
0.88
0.68
0.53
0.51
0.44
0.50

Notes: Authors’ calculations based on PSID core family survey plus wealth supplements from 1984-2009.
The baseline sample includes all individuals who (i) have the PSID “gene”, and (ii) are either a household
head or spouse, and (iii) are a member of a household where at least the head or spouse is employed. Family
income is total money income of all family members. Total debt includes the level of all debt, both long
term and short term. Debt to income ratio is log of total family money income divided by log of total debt,
with debt to income ratio assigned a value of zero if total debt is zero. Income groups based on log of total
family money income.
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the impact of relative income on leverage patterns. Certainly, Figure 3 also reflects life-cycle
patterns in debt accumulation. Older families would typically have higher incomes in 1999
and also be paying down debt accumulated earlier in their life-cycle in the years following.
Life-cycle effects also help explain declining income for the top third of households in Figure
3(a). Table 2 shows that the high income group, with an average of 50, is considerably older
than the older than the middle and low income groups, with average ages of 45 and 42,
respectively. Further, both the level of income and leverage are higher in the high income
group, again suggesting that the trend in leverage reflects life-cycle effects. In our formal
exploration however, we control for age effects in assessing the impact of relative income on
leverage6 .

5

Veblen Effects in Leverage

A social comparison based utility function suggests that it is not simply one’s own absolute
position but one’s position in comparision to others that also motivates behavior. One is
immediately confronted here with identifying a ‘relevant’ comparator group. We define the
relevant comparator groups to be those of the same education and race category across the
country. Researchers have found compelling evidence of strong peer comparison within racial
categories(Hoxby, 2000). We construct 12 household categories by combining information on
the head of the household across three racial categories (white, black, and other) with four
educational categories (high school, some college, college, and advanced). We also interact
the racial and educational categories, respectively, with the individual’s state of residence.
6

We do not depict an age-adjusted figure in this section since removing the effect of the lifecycle in this
context is less than straightforward. Using the standard methods of estimating permanent income, and an
analogous concept for debt, would remove precisely the short-term trend that we are trying to capture. Using
some measure of residual income and debt presents problems for calculating changes, as the residual from a
regression of income on age will result in both negative and positive residual values of income. Finally, using
the coefficients on year dummies of a regression of income on age also will not work because we need a time
trend within each income group, not across the entire sample.
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This combination of place and demographic based groups is frequently used in the existing
literature on both happiness and inequality(Carr, 2013; Clark et al., 2008a; Luttmer, 2005)
and the Veblen effects literature(Charles et al., 2009)
Since the largest component of debt is mortgage debt and this has varied across states, we
also use geographical proximity as an additional category. One might like to use census tracts
or similarly disaggregated geographical groupings to assess relative consumption patterns.
However, the publicly available PSID only provides data at the state level, and hence we use
families living in the same state as the primary comparison group.
There are many possible measures of relative income Clark et al. (2008b). The behavioral
economics literature suggests that social comparisons are localized in time and space; and
that comparisons are typically made with reference to those above an individual in the income
parade rather than the whole distribution or those below. We assume accordingly that
individuals respond to the standard of living of those above them in the income distribution
and for an indicator of relative income (Zit ) that possesses this property, we utilize two
indicators developed in Brown et al. (2008): the proportion of households with income
greater than for household i, (P Gigt ) and the income gap between i and the maximum
income in the group (IGigt ) .
These are defined as:

P Gigt =

Ngt −

P

I[I = 1|inc−igt > incigt ]
Ngt

(1)

and

IGigt =

max(incgt ) − incigt
max(incgt − min(incgt )

(2)

respectively
where I ∈ {0, 1} is an indicator variable indicating whether a given individual’s family
13

income is greater than individual i’s family income, i indexes individuals, t indexes time,
and g indexes group. The measures of relative income are bounded between 0 and 1 by
construction. Descriptive statistics for the relative income measures are provided in Table
3. The means of the proportion greater (PG) variables are roughly 0.50 (as they should be
given they are head count variables). The means of the income gap variables are less than
0.50 reflecting the right skewed nature of the income distribution.
Table 3: Descriptive Statistics of Relative Income Measures
Variables
Symbol Mean Std. Dev.
State income gap
State prop. greater
State/Race income gap
State/Race prop. greater
State/Educ income gap
State/Educ prop. greater
Educ/Race income gap
Educ/Race prop. greater

IGS
PGS
IGS/R
PGS/R
IGS/E
PGS/E
IGE/R
PGE/R

0.39
0.50
0.41
0.49
0.43
0.46
0.35
0.50

(0.19)
(0.29)
(0.22)
(0.29)
(0.29)
(0.29)
(0.16)
(0.29)

Source: Authors’ calculations based on PSID core family survey plus wealth supplements from 1999 to 2009.
The baseline sample includes all individuals who (i) have the PSID “gene”, and (ii) are either a household
head or spouse, and (iii) are a member of a household where at least the head or spouse is employed. Family
income is total money income of all family members measures in thousands. Measures calculated using the
log of total family income. Race has three categories: white, black, and other. Educational attainment is
based on highest degree earned of head, and has four categories: high school or less, some college, Bachelor’s
degree, and advanced degree.

5.1

Regression Results

Our key regression is :

∆(

D
)it = α + Yit + Zit + Xit + δt + γi + uit
Y

(3)

The dependent variable of interest ∆( D
) is the change in the debt to income ratio, meaY it
sured as the the ratio of log (total debt) to log (total family money income) . Family income
(Yit ) is measured in thousands and X refers to a vector of controls. The main independent
14

variable i, Zit , refers to the indicator of relative well being (based on the distribution of log
family income). 7 .
The results of the regressions are shown in Table 4. Columns 1 and 2 show that conditioned on own income, leverage grows faster for those whose income is lower relative to
those who are of the same race by education groups, defined nationally. The largest effect of
any group coming from Educ/Race groups, where a one standard deviation increase in the
proportion of the group who has higher income than a given individual is associated with
an increase in the growth rate of leverage of 0.029 on an average rate of 0.011. The results
show that, for a given level of income, an increase in either P G or IG increases the growth
in Debt/Income for all comparison groups.
In Columns 3 and 4, and 5 and 6, we repeat the exercise, this time replacing the comparator groups with state by race groups, and state by education groups, respectively. Once
again, the relative position of the individual household, conditional on the households’ income is a statistically significant correlate of growth in leverage. The coefficients on the state
by race groups are comparable to the coefficients on the state groups, but the coefficient on
PGS/E is considerably smaller than the comparable coefficient for the entire state.
In column 7 we consider Veblen effects within the state, with all residents of the state
being a comparator group. Leverage increases as the proportion of income earners in the
state of residence with a higher income than the household increases, and as the income gap
increases. A one standard deviation increase in P GS is associated with a 0.047 unit increase
in growth of the debt to income ratio. Given that the average change is 0.015 units, this
is a relatively large effect. A one standard deviation increase in IGS is associated with a
0.032 unit increase in the growth of the debt to income ratio. All of the estimated effects,
regardless of reference group, are roughly in this range.
7

Using logs in the dependent and levels in the independent helps break collinearity between family income
and the relative income measures, which are based on logs rather than levels
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16

State/Educ
PG
IG
PG

State
IG

−0.0001∗∗∗ −0.0001∗∗∗ −0.0001∗∗∗ −0.0001∗∗∗ −0.0001∗∗∗ −0.0001∗∗∗ −0.0001∗∗∗ −0.0001∗∗∗
(0.0000)
(0.0000)
(0.0000)
(0.0000)
(0.0000)
(0.0000)
(0.0000)
(0.0000)
0.1012∗∗∗
(0.0233)
0.1550∗∗∗
(0.0404)
0.1046∗∗∗
(0.0223)
0.0577∗∗
(0.0243)
0.0704∗∗∗
(0.0184)
0.0560∗∗∗
(0.0169)
0.1230∗∗∗
(0.0241)
0.0647∗∗
(0.0302)
−0.0048
−0.0045
−0.0048
−0.0055
−0.0047
−0.0067
−0.0047
−0.0053
(0.0091)
(0.0091)
(0.0091)
(0.0091)
(0.0091)
(0.0092)
(0.0091)
(0.0091)
0.0931∗∗∗
0.0874∗∗∗
0.0933∗∗∗
0.0834∗∗∗
0.0889∗∗∗
0.0892∗∗∗
0.0952∗∗∗
0.0833∗∗∗
(0.0131)
(0.0128)
(0.0130)
(0.0128)
(0.0129)
(0.0130)
(0.0130)
(0.0128)
∗∗∗
∗∗∗
∗∗∗
∗∗∗
∗∗∗
∗∗∗
∗∗∗
−0.0151
−0.0167
−0.0151
−0.0171
−0.0163
−0.0175
−0.0146
−0.0171∗∗∗
(0.0034)
(0.0033)
(0.0033)
(0.0033)
(0.0033)
(0.0034)
(0.0034)
(0.0033)
∗∗∗
∗∗∗
∗∗∗
∗∗∗
∗∗∗
∗∗∗
∗∗∗
0.0001
0.0001
0.0001
0.0002
0.0001
0.0002
0.0001
0.0002∗∗∗
(0.0000)
(0.0000)
(0.0000)
(0.0000)
(0.0000)
(0.0000)
(0.0000)
(0.0000)
∗∗∗
∗∗∗
∗∗∗
∗∗∗
∗∗∗
∗∗∗
∗∗∗
0.2997
0.3398
0.2985
0.3835
0.3502
0.3871
0.2755
0.3796∗∗∗
(0.0810)
(0.0792)
(0.0801)
(0.0781)
(0.0769)
(0.0773)
(0.0811)
(0.0794)
29085
29085
29085
29030
29085
28464
29085
29084

State/Race
PG
IG

Notes: Authors’ calculations based on PSID core family survey plus wealth supplements from 1999 to 2009. The baseline sample includes all
individuals who (i) have the PSID “gene”, and (ii) are either a household head or spouse, and (iii) are a member of a household where at
least the head or spouse is employed. Family income is total money income of all family members measures in thousands. Total debt includes
the level of all debt, both long term and short term. Mortgage debt is the principle remaining on the loan. Other debt is all debt other than
mortgage debt and vehicle debt. Debt to income ratio is total family money income divided by total debt. Educational and relative income
groups based on characteristics of the head of the family. Standard errors clustered on the individual. Significance levels: ∗ 10%, ∗∗ 5%, and
∗∗∗
1%.

N

Consant

Age of head square

Age of head

Married

Presence of children

State income gap

State prop. greater

State/Educ income gap

State/Educ prop. greater

State/Race income gap

State/Race prop. greater

Educ/Race income gap

Educ/Race prop. greater

Family Income

Variables

Educ/Race
PG
IG

Table 4: Fixed Effects Regressions for Change in Debt/Income

The effects are largest for Education x Race, suggesting that comparison with similar
demographic characteristics drives consumption more strongly than comparison with others
within the state.
Given that the largest part of debt is mortgage debt and that the period under consideration saw differential patterns in the growth of lending (Mayer and Pence, 2008), we examine
differences across states in the rise of leverage, this time dividing the states into those with
above median subprime originations and those with below median subprime origination in
2005. Table 5 provides descriptive statistics for the two groups. In general the characteristics are very similar, although total debt and income was slightly higher on average in high
subprime states than in low subprime states.
Table 6 runs our main regression on the two samples separately. A sharp difference is
immediately evident. While leverage is positively correlated with relative income (albeit
insignificantly with the income gap variable), the coefficient is much larger in high subprime
states than in low subprime states. This provides some support for the idea that as flexibility in lending rules increased, relatively poorer households used this to increase their
consumption to match consumption among higher income households.8

6

Conclusion

In this paper we ask whether the rise in household indebtedness in the U.S in the last decade
is linked to growing income inequality. More specifically, we address the following questions
using the Panel Study of Income Dynamics. First, are low income households more likely
to leverage up than higher income households? And second, is leverage higher when the
8

Another potential explanation is that relative income is purely a proxy for credit constraints and that
looser standards simply allowed lower income families to increase consumption to desired levels while such
constraints did not limit higher income families. However, we condition on the family’s own income, and
such an interpretation would mean that lenders discriminate on relative rather than absolute income – an
interpretation that seems difficult to support.
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Table 5: Descriptive Statistics by Subprime Lending Rate: 1999-2009
Variables
Low Subprime High Subprime Difference
Family income

82937.695

Total debt

76450.985

Other debt

11007.820

Mortgage debt

65443.165

Debt/Income

0.724

Age of head

42.640

Married

0.634

High school or less

0.342

Some College

0.194

Bachelor’s

0.154

Advanced

0.310

Presence of children

0.459

IGS

0.431

PGS

0.493

85138.451 −2200.756∗
[1258.243]
77425.079 −974.094
[1386.003]
10509.793
498.026
[657.187]
66915.286 −1472.121
[1195.928]
0.704
0.020∗∗∗
[0.005]
42.273
0.367∗∗
[0.143]
0.609
0.025∗∗∗
[0.005]
0.370
−0.028∗∗∗
[0.005]
0.181
0.013∗∗∗
[0.004]
0.149
0.005
[0.004]
0.300
0.010∗∗
[0.005]
0.502
−0.043∗∗∗
[0.006]
0.427
0.004∗∗
[0.002]
0.497
−0.004
[0.003]

Notes: Authors’ calculations based on PSID core family survey plus wealth supplements from 1999 to 2009.
The baseline sample includes all individuals who (i) have the PSID “gene”, and (ii) are either a household
head or spouse, and (iii) are a member of a household where at least the head or spouse is employed. Family
income is total money income of all family members. Debt to income ratio is total family money income
divided by total debt. Educational and relative income groups based on characteristics of the head of the
family. High Subprime states have an above median share of subprime originations in 2005. Significance
levels: ∗ 10%, ∗∗ 5%, and ∗∗∗ 1%.
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Table 6: Fixed Effects Regressions for Change in Debt/Income by Amount of Subprime
Lending in State
Low Subprime State
High Subprime State
PG
IG
PG
IG
Family income
State prop. greater

−0.0002∗∗
(0.0001)
0.0603∗
(0.0334)

State income gap
Presence of children
Married
Age
Age2
Constant
N

−0.0068
(0.0135)
0.0614∗∗∗
(0.0198)
−0.0164∗∗∗
(0.0047)
0.0001∗∗∗
(0.0000)
0.3912∗∗∗
(0.1123)
12737

−0.0002∗∗∗
(0.0001)

0.0482
(0.0385)
−0.0064
(0.0135)
0.0567∗∗∗
(0.0193)
−0.0171∗∗∗
(0.0048)
0.0001∗∗∗
(0.0000)
0.4188∗∗∗
(0.1128)
12737

−0.0000∗∗
(0.0000)
0.1645∗∗∗
(0.0371)

−0.0004
(0.0125)
0.1130∗∗∗
(0.0179)
−0.0132∗∗∗
(0.0049)
0.0001∗∗
(0.0001)
0.2087∗
(0.1199)
16348

−0.0001∗∗∗
(0.0000)

0.0781
(0.0481)
−0.0025
(0.0125)
0.0973∗∗∗
(0.0175)
−0.0171∗∗∗
(0.0048)
0.0002∗∗∗
(0.0001)
0.3668∗∗∗
(0.1144)
16347

Notes: Based on authors’ calculations of PSID data for 1999 to 2009. The sample includes all individuals
who (i) have the PSID “gene”, and (ii) are either a household head or spouse, and (iii) are a member of
a household where at least the head or spouse is employed. Family income is total money income of all
family members. Debt to income ratio is total family money income divided by total debt. Educational and
relative income groups based on characteristics of the head of the family. High Subprime states have an
above median share of subprime originations in 2005. State of residence determined by last observed state
for a given individual. Standard errors are clustered on the individual. Significance levels: ∗ 10%, ∗∗ 5%,
and ∗∗∗ 1%.

relative income of a household is lower? Using various specifications, we find compelling
evidence in support of both hypotheses. There exist of course additional hypotheses that we
do not concern ourselves with in this paper–for example, changing expectations of permanent
income.
Recent research in behavioral economics provides substantial reason to have some confidence in the notion that relative income and consumption are key drivers of behavior.
Our finding here adds to the literature. Given the centrality of household indebtedness for

19

macroeconomic and other policy, our findings provide new insights. Relative income and
social comparison may also be core determinant of critical macroeconomic patterns. To the
extent this is true, rising inequality is an issue not simply of social and political concern,
but a concern for policy makers in considering issues of indebtedness and macroeconomic
fragility.
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A

Appendix

The income and debt information is self-reported, resulting in a small number of individuals
with inconsistent responses. Individuals who report having other debt, but do not provide a
value of the debt, are excluded. Any individual who reports not having other debt is assigned
a debt of zero and included in the analysis. A similar procedure is used with remaining
mortgage principal. If an individual reports having a mortgage, but does not report a value,
the individual is excluded. Any individual who reports not having a mortgage is assigned a
value of zero, this group consists almost exclusively of renters and individuals who own their
residence outright. Note that both categories of debt are calculated at the household level,
so even if the individual’s name is not e.g. on the mortgage and thus does not officially own
the debt, the debt is assigned to the individual.]
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