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Abstract

Using data from the 2001 Survey of Consumer Finances, this study examines how the holding of
types and amounts of household debt changes over the life cycle. The results show that the likelihood
of holding each type of debt and the amount of each type of debt compared to total assets decrease
with age. Although the popular press has speculated that older households accumulate excessive
amounts of mortgage debt and credit card balances, our results do not support this claim. However,
there is evidence that it may be more difficult for poorer older households to pay off their credit card
balances. © 2005 Academy of Financial Services. All rights reserved.
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1. Introduction

Alarming stories of older Americans who are going deeper into debt have been featured
in the popular press (Breckenridge & McGregor, 2003; Marmon, 2003). Unlike the elders of
previous generations, today’s seniors have been characterized as carrying high credit card
balances and accumulating mortgage debt. Moreover, the data on U.S. family finances
support this claim. According to the Survey of Consumer Finances (SCF), the proportion of
older households holding installment debt and credit card balances increased from 4.2 and
11.2% to 9.5 and 18.4%, respectively, between 1998 and 2001 (Aizcorbe, Kennickell &
Moore, 2003). Also, the increased problem with late debt payments for older households
suggests that the debt holders among this group face credit-related financial problems. The
percentage of older households with any debt payment 60 days or more past due has
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increased since 1995, while the percentage did not vary much for other age groups (Aizcorbe
et al.,, 2003). Despite these observations, there has been little study of the relationship
between the age of the household head and the amount and types of debt that the household
holds.

Using detailed information on the level of household debt available in the 2001 SCF, this
paper will investigate how both the likelihood of holding debt and the amount of debt
compared to total household assets change over the life cycle for different types of household
debt. For most households, their total debt consists of mortgage debt, outstanding credit card
balance, and installment loans. Controlling for other household characteristics that change
over the life cycle such as household assets, income, and size, this study will investigate
whether the age of the household head has a significant impact on the likelihood of holding
mortgage, credit card, installment, and other debt and the amount of these types of debt
compared to total assets.

This study differs from previous literature in three significant ways. First, we focus on the
determinants of different types of debt over the life cycle. Other studies have examined some
types of debt (Bertaut & Haliassos, 2004; Castronova & Hagstrom, 2004; Kim & DeVaney,
2001) or credit constraint (Cox & Jappelli, 1993; Crook, 2001), but no one has conducted a
comprehensive analysis of total debt and the major components of total debt over the life
cycle. Because the total debt of a household consists of both secured (mortgage and some
types of installment debt) and unsecured debt (credit card balances), it is important to
understand the differences in determinants of holding each type of debt. In particular, certain
characteristics of households, such as age, race, or marital status, might affect the amount of
unsecured debt, while these characteristics might not have the same effect on the amount of
secured debt.

Second, we examine the effect of financial and non-financial assets on debt over the life
cycle. Although previous research has linked assets to debt, there might be differences in
terms of the role of financial and non-financial assets on debt holdings. For example, as
non-financial assets increase, the amount of secured debt that households hold is likely to
increase. However, financial and non-financial assets might have different effects on the
amount of unsecured debt.

Finally, we examine outstanding credit card balances to address the concern that older
households are carrying too much debt. Previous research on credit cards has investigated the
determinants of credit card balances and focused on the role of household characteristics as
predictors of the likelihood of holding credit card balances (Bertaut & Haliassos, 2004; Bird,
Hagstrom & Wild 1999; Castronova & Hagstrom, 2004; Kim & DeVaney, 2001). However,
no one has investigated the determinants of the ratio of credit card balances compared to total
assets, and we argue that this ratio plays a more important role in the financial well being of
households than the amount of credit card balance. Also, our study explicitly examines the
effect of age on the likelihood of holding credit card balances and the amount of credit card
balances compared to total assets.

The results of this study will contribute to public policy. Throughout the 1990s, the
financial industry has made certain types of loans, such as home-secured debt and vehicle
loans, more affordable for consumers. As a consequence, the importance of these types of
debt in household liability has increased (Aizcorbe et al., 2003). However, more accessible
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credit and rising medical costs are cited as the reasons for today’s older households
maintaining high levels of debt (Marmon, 2003). For policy makers, the question is how
these developments will affect personal and aggregate savings, and debt holding in the long
run. The results of this study will provide insight on this question by analyzing the
relationship between the age of the household head and the amount of different types of
household debt. If our results are able to highlight a problem such as an increase in the
amount of credit card balances compared to total assets in later life, this will be a contribution
of our research to the overall understanding of family finances.

Understanding the determinants of debt holding over the life cycle is also important for
household well-being. According to the 2001 SCF, holders of credit card balances had an
average balance of $4,172, and the average interest rate for those holding credit card balances
was around 13.2%. Assuming that a household makes payments in the amount of $200 each
month to pay off this balance and does not have any additional purchases, the interest paid
during the first year is $434. This means that the opportunity cost of holding a credit card
balance is high, and this might affect amounts of household savings and retirement wealth.
Consequently, insufficient savings for retirement lead to a lower level of economic well
being during retirement. With increased life expectancy and rising medical costs, this is a
major concern for policy makers as well as households. Furthermore, the types and the
amount of debt that households have might affect important decisions that they make, such
as the purchase of a home, age of retirement, and college education of children. If households
have been unable to reduce their debt relative to assets at midlife, this could affect the age
at which they opt to retire, their contribution to expenses for their children’s education, and,
perhaps, the type of college their children attend.

2. Literature review

The life cycle hypothesis of savings proposes that household savings and consumption
reflect the life cycle stage of the household, and that consumption is a linear function of
available cash and the discounted value of future income (Ando & Modigliani, 1963).
Assuming that income will increase during working years and decline at retirement, house-
holds tend to borrow when they are young, save during middle age, and spend down during
retirement. Although other factors are likely to influence saving and consumption, the age of
the household head is expected to have an important impact on the amount of total debt that
households maintain.

The age of the household head is also expected to have an important influence on the
amount of different types of debt. During their life time, consumers are likely to incur two
major types of debt: mortgage debt, which is usually carried for a period of 20 to 30 years,
and consumer debt, which is the amount owed on short-term and intermediate-term loans
(Garman & Forgue, 2003). Consumer debt is further categorized as installment loans and the
amount owed on credit cards. Therefore, the different types of debt that households have are
associated with changing needs of the household over the life cycle. For example, most
households take on installment debt for the purchase of a car even before they buy a home
or borrow for the college education of their children.
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Researchers have considered debt from various perspectives. We review only a few
studies here because they are pertinent to the focus of this research. Credit constraint was
examined by Cox and Jappelli (1993). The demand for debt was examined by Crook (2001)
and Livingstone and Lunt (1992). Credit card ownership and usage were studied by Bird et
al. (1999), Bertaut and Haliassos (2004), Castronova and Hagstrom (2004), and Kim and
DeVaney (2001). The determinants of installment debt were examined in Lee and DeVaney
(2000). Results of these studies shed light on the use of debt by households as well as
contributing to the selection of control variables for this study.

Using the 1983 SCF, Cox and Jappelli (1993) found that the desire for debt increased until
the household head reached the mid-thirties and then it declined. The gap between desired
debt and actual debt was highest for young households indicating that they were the most
likely to be liquidity constrained. Crook (2001) examined data from the 1995 SCF and found
that households headed by an individual over age 55 had a reduced demand for total debt
(defined as mortgages, home equity loans, credit card and installment debt). Current income
was positively related to the demand for debt, while income-squared was negatively related.
In addition, risk aversion and net worth were negatively related to the demand for debt.
Although family size was positively related to the demand for debt, gender and race were not
significantly related. Crook also showed that households over age 55 were less likely to be
credit constrained. However, households with lower levels of income and net worth, those
who rented, and African-American households were more likely to be credit constrained. The
probability of being credit constrained was not related to gender or marital status. Living-
stone and Lunt (1992) found that, except for age, socioeconomic factors played a relatively
minor role in personal debt and debt repayment. Their results showed that younger house-
holds were more likely to be in debt than other households were.

A strong increase in the use of credit cards across income groups was a major finding in
a study by Bird et al. (1999), who reviewed SCF data from 1983, 1989, 1992, and 1995. The
authors noted that the intensity of the growth in credit card debt among the poor was the most
surprising result. Poor households seemed to use good economic periods to acquire new
cards and to pay off large balances acquired during bad times when income was low.
Castronova and Hagstrom (2004) examined data on credit cards from the 1998 SCF and
concluded that consumers made decisions in two stages. First, consumers obtained credit
card limits and then they chose what fraction of those limits to keep as a balance. Castronova
and Hagstrom found that borrowing through credit cards by the self-employed was driven by
the needs of small business, not by consumer and household finances. Also, being a large
household seemed to induce more borrowing.

Kim and DeVaney (2001) found that there were some differences in the determinants of
the likelihood of having an outstanding credit card balance and the amount of the balance.
They examined data from the 1998 SCF and found that while education and income were
negatively related to the probability of carrying a credit card balance, they were positively
related to the amount of outstanding balance.

Using data from the SCF, Bertaut and Haliassos (2004) considered trends in ownership of
bank-type credit cards. These types of credit cards were more likely to be held by household
heads between age 35 and 64 than by older or younger household heads. However, card
ownership almost doubled for household heads younger than 35 and for those older than 65
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between 1983 and 2001. Younger households were much more likely to carry an outstanding
credit card balance than older households. Bertaut and Haliassos found that in the earlier
waves of the SCF, card-holding households in the lowest income groups were less likely to
carry a credit card balance than the households in the higher income groups. This relationship
was reversed in the later waves of the SCF. In the 1998 and 2001 surveys, a larger fraction
of low-income cardholders revolved credit than did middle-income households.

Finally, Lee and DeVaney (2000) focused on installment loans with data from the 1998
SCF. They found that younger consumers and less educated consumers held larger install-
ment loans. Net worth was positively related to the amount of the installment loan. However,
household size did not influence the amount of the installment loan.

The studies we have reviewed reveal that age is a significant determinant of both the
likelihood of holding debt and the amount of debt that households hold. In addition, other
household characteristics such as total household assets, income, and education play an
important role in regard to both of these decisions.

3. Empirical model

This paper investigates both (a) the likelihood of holding different types of debt and (b)
the amount of debt compared to total assets over the life cycle. The amount of debt relative
to household assets has more important consequences on household well being than the
amount of debt itself. According to the life cycle theory and previous literature on debt
holdings, we expect to find the following results with respect to (1) the age of the head of
the household and (2) the amount of financial and non-financial assets:

Hla: As the head of household becomes older, the likelihood of holding any type of debt

decreases.

H1b: As the head of the household becomes older, the amount of total debt compared to
total assets decreases. However, the pattern might vary for different types of debt
because the needs of the household change with the age of the household head.

H2a: As financial assets increase, the likelihood of holding any type of debt decreases.
The negative effect of financial assets on the likelihood of holding debt increases (in
absolute values) for some types of debt, such as credit card balances, as the
household head gets older. On the other hand, the effect of non-financial assets on
the likelihood of holding any type of debt might differ. As non-financial assets
increase, we expect to find that the likelihood of holding secured debt such as
mortgages, installments, and other debt increases.

H2b: As financial assets increase, the amount of debt relative to total assets decreases, but
the effect of assets also depends on the age of the household head. We expect to find
that the effect of financial assets on the amount of debt compared to total assets
increases with the age of the household head for most types of debt, especially for
credit card balances. The effect of non-financial assets on the ratio of debt compared
to total assets depends on the type of debt.

We classify debt into four categories: mortgage debt, installment debt, outstanding credit

card balance, and other debt. We use probit models to estimate the determinants of the
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likelihood of holding each type of debt and tobit models to estimate the determinants of the
amount of debt compared to household assets. Tobit analysis allows for censoring at zero
when the household does not hold any debt.

We analyze the effect of the age of the household head on both aspects of the decision,
controlling for other socioeconomic and demographic variables that might affect the likeli-
hood and the amount of debt holdings. Both financial and non-financial assets are likely to
have different effects at different ages of the household head. Therefore, we include
interaction terms for financial and non-financial assets and the age of the household head in
the estimation of our model.

4. Data

The data for this study are taken from the 2001 SCF, a cross-sectional survey sponsored
by the Board of Governors of the Federal Reserve System (Kennickell, 2003). The sample
used in this study consists of 4,261 households.' The SCF provides detailed information on
household assets, liabilities, and other household characteristics. In particular, it asks re-
spondents about the amount of each type of debt that the households have. This information
is used to classify total debt into mortgage debt, outstanding credit card balance, installment
debt, and other debt. Mortgage debt includes all home-secured mortgages. Credit card
balance is the total amount owed on all credit cards after the most recent payments.
Installment debt includes loans for vehicles, and consumer and educational loans. Other debt
includes loans on insurance policies, loans for other residential and nonresidential property,
loans for businesses, loans against pension plans, and other lines of credit.

4.1. Descriptive statistics of the sample

Table 1 presents the univariate statistics and the description of the variables used in the
empirical estimation. The median household in our sample is headed by a 47-year-old,
married, Caucasian male who is not willing to undertake financial risk for above average
financial return. The median household income is $42,070, while median financial assets and
non-financial assets are $26,800 and $106,400, respectively.

Table 2 shows the percentage of households holding each type of debt, classified by the
age of the household head for poor (having assets below the sample median) and wealthier
(having assets above the sample median) households. When the percentage of households
holding each type of debt was compared by age, the distribution of those holding any type
of debt, and especially those holding mortgage debt and credit card balances, was hump-
shaped for both poor and wealthier households. The proportion holding installment debt
declined with age for both groups. Although the distribution of those holding different types
of debt by age was similar for poor and wealthier households, there were some differences
in terms of the percentages of households holding debt in each age group. First, a lower
percentage of households in the poor group held mortgage and other debt compared to
wealthier households in the same age group. Second, the percentage of households that had
outstanding credit card balance in each age group among poor households was higher than
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Table 1

Variable description and univariate statistics

Variable name Mean or frequency Median Description

AGE 49.4 47 Age of the household head

FINASSET $199,701 $ 26,800 Financial assets including liquid assets, CDs,

stocks, bonds, retirement accounts, mutual

funds, and other financial assets
NONFIN $279,257 $106,400 Non-financial assets including house, vehicles,

other residential and non-residential property,
business, and other non-financial assets

ASSET $478,959 $151,800 Financial and non-financial assets

MORTGAGE $ 43,661 0 Home-secured mortgage debt

CCBALANCE $ 1,892 0 Outstanding credit card balances

INSTALLMENT $§ 6,861 0 Installment debt including loans for vehicles,
consumer, and educational loans

OTHERD $ 10,323 0 Other debt including loans on insurance

policies, loans for other residential and non-
residential property, loans for businesses,
loans against pension plans, and other lines of

credit

DEBT $ 62,736 $ 18,160 Total debt including mortgage debt, credit card
balances, installment debt, and other debt

INCOME $ 71,984 $ 42,070 Household income earned from all sources

COLLEGE 0.353 = 1 if the household head is a college graduate;
= 0 otherwise

MARRIED 0.622 = 1 if the household head is married; = 0
otherwise

FEMALE 0.252 = 1 if the household head is a single female; =
0 otherwise

WHITE 0.784 = 1 if the household head is Caucasian; = 0
otherwise

CHILDREN 0.719 The number of children living in the household

POORHEA 0.054 = 1 if the household head is in poor health; =
0 otherwise

RISKY 0.235 = 1 if the household head is willing to

undertake financial risks for above average
return; = 0 otherwise

SELFEMP 0.120 = 1 if the household head is self-employed; =
0 otherwise

RETIRED 0.182 = 1 if the household head is retired; = 0
otherwise

Note: Data are taken from the 2001 Survey of Consumer Finances. The sample includes 4,261 households. Both
variable means and medians are calculated using the sample weights.

the wealthier households. For example, while 44.2 and 26.5% of poor households headed by
persons between ages 60 and 69 and above age 70, respectively, had outstanding credit card
balance, only 31.5 and 17.5% of wealthier households in the same age groups, respectively,
had outstanding credit card balance. In general, the percentage of households with install-
ment debt in the poor group was lower than the wealthier households except for those in the
age 70 and above group.
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Table 2
Likelihood of holding different types of debt by age and wealth, in percentage

%HH DEBT MORTGAGE CCBALANCE INSTALLMENT OTHERD

ALL HH 100.0 774 46.8 45.4 46.0 14.9

ASSET Below $151,800:

Age below 30 10.8  82.8 19.6 53.7 65.0 10.8
30-39 109 844 35.0 55.2 60.6 13.0
40-49 10.5 81.2 33.9 55.4 51.9 9.2
50-59 6.0 744 32.0 54.1 44.5 11.9
60-69 47 719 27.4 44.2 32.2 10.1
70 and more 7.1 39.7 13.8 26.5 15.1 2.6

ASSET Above $151,300:

Age below 30 1.8 938 82.5 34.7 69.3 21.1
30-39 8.0 97.8 87.2 54.7 67.5 22.4
40-49 13.8  94.7 85.5 51.5 52.6 21.4
50-59 10.8 87.3 71.8 43.6 42.5 25.0
60-69 6.8 714 51.3 31.5 34.4 16.8
70 and more 8.8 36.0 18.5 17.5 9.2 11.7

FINASSET
Below $3,140 25.0 726 27.2 46.2 45.8 9.5
$3,140-26,800 25.0 82.0 44.8 54.4 53.2 12.4
$26,800-122,710 250 80.3 58.1 48.9 50.9 16.0
$122,710-397,400 150 770 59.6 37.0 39.4 19.5
Above $397,400 10.0 709 53.7 24.2 259 25.4

NONFIN
Below $18,400 250 674 1.1 45.5 43.2 9.8
$18,400-106,400 250 77.8 46.6 51.1 50.4 9.8
$106,400-229,540 250 83.0 69.9 47.2 51.7 12.7
$229,540-463,700 15.0 80.1 69.8 394 40.6 21.5
Above $463,700 10.0 834 69.9 35.1 35.7 36.4

Note: Data are taken from the 2001 Survey of Consumer Finances. The sample includes 4,261 households.
Variable means are calculated using the sample weights. Variables are described in Table 1.

Table 2 also provides the percentage of households holding debt by household financial
and non-financial assets. In general, as the level of financial and non-financial assets
increased, there was an increase in the likelihood of debt up to a certain level of assets for
mortgage debt, credit card balances, and installment debt. However, the peak of the distri-
bution varied for each type of debt. For example, households in the 25-50 percentile of
financial assets distribution had the highest probability of holding credit card balances and
installment debt. Overall, the likelihood of holding other debt increased with financial and
non-financial assets.

The next step was to develop a debt/assets ratio for each type of debt and compare the ratio
value (for each type of debt/assets) by age for poor (those who have assets below the sample
median) and wealthier (those who have assets above the sample median) households. Table
3 provides debt/asset ratios for total debt, mortgage, credit card balances, installment, and
other debt conditional on holding debt. From now on, we will refer to total debt compared
to total assets as debt/assets, mortgage debt compared to total assets as mortgage/assets,
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Table 3

Average debt ratios by age and wealth conditional on holding debt
DEBT MORTGAGE CCBALANCE INSTALLMENT OTHERD
ASSETS ASSETS ASSETS ASSETS ASSETS

ALL HH 0.421 0.319 0.101 0.243 0.125

ASSET Below $151,800:

Age below 30 0.784 0.580 0.239 0.590 0.221
30-39 0.681 0.577 0.168 0.417 0.209
40-49 0.524 0.439 0.146 0.358 0.103
50-59 0.477 0.365 0.140 0.278 0.327
60-69 0.325 0.297 0.137 0.211 0.232
70 and more 0.335 0.416 0.151 0.183 0.302

ASSET Above $151,800:

Age below 30 0.447 0.414 0.013 0.074 0.105
30-39 0.377 0.338 0.020 0.057 0.110
40-49 0.293 0.262 0.015 0.053 0.083
50-59 0.214 0.205 0.015 0.041 0.063
60-69 0.166 0.170 0.020 0.027 0.095
70 and more 0.089 0.123 0.007 0.029 0.046

FINASSET
Below $3,140 0.736 0.472 0.264 0.553 0.319
$3,140-26,300 0.489 0.464 0.083 0.250 0.123
$26,800-122,710 0.313 0.301 0.029 0.097 0.085
$122,710-397,400 0.186 0.184 0.009 0.035 0.080
Above $397,400 0.102 0.094 0.004 0.022 0.058

NONFIN
Below $18,400 0.689 0.418 0.309 0.667 0.320
$18,400-106,400 0.437 0.417 0.053 0.214 0.106
$106,400-229,540 0.367 0.353 0.024 0.072 0.071
$229,540-463,700 0.276 0.256 0.015 0.038 0.099
Above $463,700 0.182 0.161 0.008 0.025 0.076

Note: Data are taken from the 2001 Survey of Consumer Finances. The sample includes 4,261 households.
Variable means are calculated using the sample weights. Variables are described in Table 1.

credit card balances compared to total assets as ccbalance/assets, installment debt compared
to total assets as installment/assets, and other debt compared to total assets as otherd/assets.

Compared to wealthier households, the ratio values for all types of debt were much higher
for poor households across age groups. For example, the ratio values for mortgage debt and
credit card balances were 0.557 and 0.168, respectively, for the poor households in the age
category 30 to 39, and 0.338 and 0.020, respectively, for the wealthier households in the
same age category. The overall pattern for poor and wealthier households was that the ratio
value for each type of debt decreased as age increased. However, ratio values for mortgage
debt and credit card balances increased for the oldest group (age 70 and above) among poor
households. When poor households with a head older than age 70 held mortgage debt and
credit card balances, there was an increase in the ratio value compared to households with
a head between age 60 and 69. Tables 2 and 3 show that older households were less likely
to hold mortgage debt and credit card balances, whether poor or wealthier. However, for
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those carrying these types of debt among poor households, the ratio of debt compared to total
assets was higher than it was for the age category 60 to 69.

Table 3 also provides the ratio value of debt by the level of financial and non-financial
assets. The findings show that the values of debt ratios declined as household financial and
non-financial assets increased. This pattern of declining ratio value (of debt category/total
assets) for increasing level of assets was consistent for total debt, mortgage debt, credit card
balances, and installment debt. For example, households in the bottom 25th percentile of the
financial wealth distribution had a high ratio for ccbalance/assets (0.264) and installment/
asset (0.553). However, those in the top 10th percentile of the financial distribution had very
small ccbalance/assets and installment/assets ratios, 0.004 and 0.022, respectively. Tables 2
and 3 show that while households in the upper wealth distribution held credit card balances
or installment debt, the amount of credit card and installment debt compared to their total
assets was very small.

Tables 2 and 3 show that there is a strong relationship between age, financial and
non-financial assets, and (a) the likelihood of holding different types of debt, and (b) the
amount of debt compared to total assets. The next step is to investigate the significance of
this relationship and the significance of age and asset interaction terms, controlling for other
household characteristics.

5. Results
5.1. Probability of holding debt

The determinants of holding any type of debt were estimated using probit models. The
predictor variables consisted of age, age-squared, financial and non-financial assets,
household income, education, marital status, gender, race, the number of children, health
status, risk tolerance, and employment status. Interaction variables for age and level of
financial and non-financial assets were also included in the estimation of the probit
model to control for the impact of assets on the probability of holding each type of debt
at different ages.

The results for each type of debt were examined separately. Table 4 presents the estimated
coefficients and standard errors of the probit model of each type of debt. Estimated coeffi-
cients of the probit models provide information on the direction of the relationship between
dependent and independent variables. We also calculated the marginal effects to provide
information about change in the probability of holding each type of debt with respect to a
given independent variable. This table also provides the marginal effects calculated at the
sample mean values.” To investigate our hypothesis about the effect of age and financial and
non-financial assets on the likelihood of holding debt over the lifecycle, the estimated
coefficients of the probit models were used to calculate the marginal effects of age at
different ages (30, 40, 50, 60, and 70) at the sample mean values of financial and non-
financial assets and other dependent variables.> These results are presented in Table 5. In
addition, Table 5 presents the marginal effects of financial and non-financial assets at
different ages. In this section, we discuss the results presented in Tables 4 and 5 together. We
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Table 5
Marginal effects on probability of holding different types of debt
DEBT MORTGAGE CCBALANCE INSTALLMENT OTHERD
AGE
AGE_30 —0.003 ok 0.001 —0.001 —0.009 ok 0.002

AGE_40 —0.005 ok —0.004  HHE —0.004  HHE —0.010 ¥ 0.001

AGE_50 —0.007 ok —0.009 ok —0.007 ok —0.011 ok —0.001

AGE_60 —0.009 ok —0.014  ##* —0.010  *** —0.012  ##* —0.003 ok

AGE_70 —0.011 ok —0.019 ok —0.013 ok —0.013 ok —0.004  HHE
FINASSET

AGE_30 —0.003 —0.007 0.011 o —0.015 ok 0.007
AGE_40 0.000 —-0.010 * 0.003 —0.016  *** 0.006  *
AGE_50 —0.004 —0.012  #** —0.006 —0.016  *** 0.005
AGE_60 —0.007 o —0.014  #** —0.014  #** —0.017 ok 0.004

AGE_70 —0.011 ok —0.016  *** —0.022 —0.018 ok 0.004
NONFIN

AGE_30 0.031 o 0.240  H*k* 0.009 o 0.037 o 0.018 ok
AGE_40 0.028 ok 0.200  HEE 0.007 ok 0.033 ok 0.022
AGE_50 0.025 ok 0.161 ok 0.005 0.029 ok 0.026  ***
AGE_60 0.022  Hk* 0.121 ok 0.004 0.025 i 0.030  H*k*
AGE_70 0.019 ok 0.081 ok 0.002 0.020 0.034  Hkx

Note: The marginal effect of AGE calculated at the weighted sample means (financial assets = $199,701 and
non-financial assets = $279,257). Notes 2 and 3 explain how the marginal effects of AGE, FINASSET, and
NONFIN are calculated. The marginal effects present the change in the likelihood of holding debt for a
unit-change in AGE and 100% change in FINASSET and NONFIN.

##% Significant at the 1% level; ** significant at the 5% level; * significant at 10% level.

first discuss the effect of age and financial and non-financial assets on the probability of
holding any type of debt and then discuss the effects of other independent variables.

5.1.1. The effect of age on total debt, mortgage debt, credit card balances, installment,
and other debt

As shown in Table 5, the marginal effects demonstrate that the likelihood of holding all types
of debt decreases with the age of the household head. The negative effect of age for all types of
debt increases (in absolute value) as the age of the head of the household increases. The negative
effect of age is largest for mortgage debt, credit card balances, and installment debt and is only
significant for other debt for households with heads older than age 60.

5.1.2. The effect of financial assets on total debt, mortgage debt, credit card balances,
installment, and other debt

Financial assets have a negative effect on the likelihood of holding any type of debt,
mortgage debt, and installment debt. The negative effect of financial assets on the probability
of holding these types of debt increases (in absolute value) with the age of the household
head as financial assets increase. For credit card balances, financial assets have a positive
effect below age 30 and a negative effect above age 60. For other debt, financial assets seem
to have no effect on the likelihood of holding debt. See Table 5 for the marginal effect of
financial assets.
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5.1.3. The effect of non-financial assets on total debt, mortgage debt, credit card
balances, installment, and other debt

Non-financial assets have a positive effect on the likelihood of holding any type of debt,
mortgage, installment, and other debt. For credit card balances, non-financial assets have a
positive effect below age 40 and no effect above age 40. Although the positive effect of
non-financial assets on the likelihood of holding any type of debt, mortgage, and installment
debt decreases with the age of the household head, the positive effect of non-financial assets
on the likelihood of holding other debt increases with the age of the household head. See
Table 5 for the marginal effect of non-financial assets.

5.1.4. Other independent variables

Having discussed the effect of age and financial and non-financial assets on the likelihood
of holding different types of debt, we return to Table 4 to illustrate the effect of other
independent variables. Household income is negatively associated with the probability of
holding any type of debt, mortgage debt, credit card balances, and installment debt and
positively associated with the probability of holding other debt. Compared to household
heads without a college education, those with a college education are less likely to hold credit
card balances and installment debt.

Marital status and gender have significant effects on the likelihood of holding debt.
Married couples are more likely than single male heads of households to hold any type of
debt, mortgage debt, credit card balances, and installment debt and less likely to hold other
debt. Female heads of households, on the other hand, are less likely to hold mortgage and
installment debt than single male heads of households. The number of children living in the
household has a positive effect on the probability of holding mortgage debt and a negative
effect on the probability of holding credit card balances.

White households are less likely to hold credit card balances than minority households.
However, the race of the household head does not seem to affect the likelihood of holding
other types of debt. Those that report poor health status are less likely to hold credit card
balances and installment debt and more likely to hold other debt. The marginal effect of risk
tolerance is positive for other debt. The probability of holding other debt increases for those
willing to assume above average or substantial risk, all else equal. Self-employed household
heads are less likely to hold mortgage debt, credit card balances, and installment debt and
more likely to hold other debt. Finally, retired heads of a household are less likely to hold
all types of debt.

In summary, the age of the household head has a strong effect on the probability of
holding each type of debt. We hypothesized that the likelihood of holding debt decreases as
the age of the household head increases. Our summary statistics in Tables 2 and 3 show that
the likelihood of holding debt is hump-shaped with respect to age. However, after controlling
for other household characteristics, our results show that the likelihood of holding debt
decreases with the age of the household head for most types of debt.

Our results support our hypothesis that the likelihood of holding most types of debt is
associated with lower financial assets. In terms of non-financial assets, our hypothesis was
that there is a significant relationship between non-financial assets and the likelihood of
holding debt. However, the sign of the relationship should depend on the type of the debt.



298 T. Yilmazer, S.A. DeVaney / Financial Services Review 14 (2005) 285-304

Our results show that the amount of non-financial assets held by households has a significant
positive effect on the likelihood of holding secured debt. Furthermore, household demo-
graphics, especially income, education, marital status, being self-employed, and being retired
have significant effects on the probability of holding both secured and unsecured debt. The
final step was to examine the amount of different types of debt compared to total assets, using
tobit models.

5.2. Results of the tobit models

The results from tobit models on the amount of each type of debt compared to total assets
are presented in Table 6. The marginal effects of age, financial and non-financial assets, and
other household characteristics on debt ratios for households that hold positive amounts of
debt are calculated at the mean values and also presented in Table 6.* The marginal effects
of varying age levels are calculated in Table 7.° In addition, Table 7 presents the marginal
effects of financial and non-financial assets at different ages. We will simultaneously discuss
the results presented in Tables 6 and 7.

5.2.1. The effect of age on debt/assets, mortgage/assets, ccbalance/assets, installment/
assets, and otherd/assets

As shown in Table 7, age has a negative effect on all of the debt ratios except other/assets.
Also, the negative effect in general increases (in absolute values) as the age of the household
head increases.

5.2.2. The effect of financial assets on debt/assets, mortgage/assets, ccbalance/assets,
installment/assets, and otherd/assets

The marginal effect of financial assets on debt/asset, mortgage/asset, ccbalance/assets, and
installment/assets is significant and negative. However, this negative effect increases (in
absolute values) for ccbalance/assets and decreases (in absolute values) for other types of
debt as the age of the household head increases. Financial assets have no significant effect
on the otherd/assets ratio. See Table 7 for the marginal effect of financial assets on debt
ratios.

5.2.3. The effect of non-financial assets on debt/assets, mortgage/assets, ccbalance/assets,
installment/assets, and otherd/assets

Non-financial assets have a large positive effect on mortgage/assets. The positive effect on
mortgage/assets, however, declines with the age of the household head. Also, non-financial
assets have a positive effect on the ratios of installment/assets and otherd/assets and a
negative effect on the ccbalance/assets ratio. The marginal effects of non-financial assets on
debt ratios are presented in Table 7.

5.2.4. Other independent variables

As shown in Table 6, household income has a significant negative effect on mortgage/
assets, ccbalance/assets, and installment/assets. Households headed by persons with a college
degree have higher amounts of debt/assets compared to those headed by persons without
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Table 7
Marginal effects on debt ratios
DEBT MORTGAGE CCBALANCE INSTALLMENT OTHERD
ASSETS ASSETS ASSET ASSETS ASSETS
AGE
AGE_30 —0.003 HEE —0.001 0.000 —0.003 ok 0.000
AGE_40 —0.004  FH* —0.002  Fx* 0.000  * —0.003 HEE 0.000

AGE_50 —0.004  FHF —0.003 ko —0.001 ko —0.003 o 0.000
AGE_60 —0.005 ok —0.003 ok —0.001 ok —0.003 ok —0.001 ok
AGE_70 —0.005 ok —0.004  HHx —0.002 —0.003 ok —0.001 ok
FINASSET
AGE_30 —0.026  *H* —0.010  #*#* —0.002  ** —0.013 ok 0.000
AGE_40 —0.023 ok —0.010 ¥ —0.003 otk —0.012 0.000
AGE_50 —0.020  F** —0.009 ok —0.004  FH* —0.010  #** 0.001
AGE_60 —0.018 ok —0.008 ok —0.004  wHE —0.009 ok 0.001
AGE_70 —0.015 ok —0.007 ok —0.005 ok —0.008 otk 0.001
NONFIN
AGE_30 0.007 ok 0.059 ok —0.006  FH* 0.004  HE* 0.004  Hk*
AGE_40 0.007 otk 0.049 ok —0.005 otk 0.004 0.004
AGE_50 0.006  *** 0.039 ok —0.004  FHF 0.003 ok 0.004  F**
AGE_60 0.005 ok 0.029 ok —0.004  wHE 0.003 o 0.004  Hk*
AGE_70 0.004  ** 0.019 ok —0.003 ok 0.003 0.005 ok

Note: The marginal effect of AGE calculated at the weighted sample means (financial assets = $199,701 and
non-financial assets = $279,257). Notes 2 and 3 explain how the marginal effects of AGE, FINASSET, and
NONFIN are calculated. The marginal effects present the change in the debt/asset ratio for a one-unit change in
AGE and a 100% change in FINASSET and NONFIN.

college education. College education does not significantly affect the other debt ratios. Like
the results of the probit model for mortgage debt, the head of household’s marital status and
the number of children have significant positive effects on the amount of mortgage debt
compared to total assets. Also, those with more children have lower amounts of installment/
assets, and compared to single males, married couples and households headed by single
females have lower amounts of otherd/asset.

The race of the household head does not significantly affect the amount of different types
of debt compared to total assets. Being in poor health has a negative effect on the installment/
assets and a positive effect on otherd/assets. Households headed by persons who are willing
to take average and above average risks have higher installment and other debt ratios than
their counterparts. Finally, self-employment and retirement have significant effects on the
debt ratios. For example, those that are self-employed have a lower amount of mortgage/
assets, ccbalance/assets, and installment/assets but a higher amount of otherd/assets. House-
holds headed by retired persons have lower levels of each type of debt ratio.

We hypothesized that the amount of the total debt compared to total assets decreases with
age. The pattern for different types of debt, however, should be different. Our results show
that the debt ratios decrease with the age of the household head for most types of debt. We
also expected to find that higher debt ratios are associated with lower financial assets, and our
results support our hypothesis for most types of debt. In terms of the non-financial assets, our
hypothesis was that the sign of the relationship between the debt ratios and the non-financial
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assets should depend on the type of the debt. Our results confirm that the amount of
non-financial assets held by households has a significant positive effect on the amount of
secured debt compared to total assets and a negative effect on the amount of credit card
balances compared to total assets. Furthermore, other household characteristics, such as
income, marital status, willingness to take risk for higher financial returns, being self-
employed, and being retired have significant effects on the debt ratios. However, household
characteristics play a less important role on the credit card balance and installment debt ratios
than the likelihood of holding these types of debt.

6. Conclusions

Using data from the 2001 SCF, this study has investigated the likelihood of holding each
type of household debt and the amount of each type of debt compared to total assets over the
life cycle. Another focus was the effect of financial and non-financial assets on both the
likelihood of holding different types of household debt and the amount of debt compared to
total assets over the life cycle. The results of the empirical estimation support the implica-
tions of the life cycle theory regarding the composition of household debt.

Our results show that both the likelihood of holding debt and the amount of debt compared
to total assets decrease with the age of the household head for each type of debt. Our findings
also show a negative effect for financial assets on both the likelihood of holding debt and the
amount of debt compared to total assets. In terms of non-financial assets, our results show
that the amount of non-financial assets held by households has a significant positive effect
on both the likelihood of holding secured debt and the amount of secured debt compared to
total assets. Although the amount of non-financial assets does not affect the likelihood of
holding credit card balances for older households, it does have a negative effect on the credit
card balances compared to total assets at all ages. In terms of the other household demo-
graphics, household income, being self-employed, and being retired have significant effects
on the likelihood of holding both secured and unsecured debt and the amount of these types
of debt compared to total assets. Other household characteristics such as marital status, race,
education, and the number of children living in the household have a negative effect on the
likelihood of holding unsecured debt, while they seem to have no significant effect on the
amount of unsecured debt compared to total assets.

Although the popular press has speculated that older households accumulate excessive
amounts of mortgage debt and credit balances, our results do not support this claim. Overall,
households appear to reduce debt as they approach retirement, an adjustment that is consis-
tent with the life cycle hypothesis of savings. We see a significant decline with age in the
likelihood of holding debt and the amount of debt compared to total assets. This negative
effect increases (in absolute values) with the age of the household head. However, the results
of this paper show that the popular press is correct in predicting that poor older households
will have a harder time paying off their credit card balances. The summary statistics show
that the percentage of households that have outstanding credit card balance among poor older
households is higher than wealthier older households. In addition, compared to poor house-
holds with a head between age 60 and 69, when poor households with heads older than age
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70 hold mortgage debt and credit card balances, there is an increase in the ratio of balances
compared to total assets. Our results also show that households that have accumulated
financial assets are able to pay off their credit card balances easily as they get older.
However, longitudinal data are needed to determine if older households are having difficulty
paying their credit card balances or accumulating new debt. Another question of interest
would be to determine what older households are using their credit cards for. For example,
if older households are accumulating excessive debt for prescription drugs and medical
expenses, this is an important point for policy makers to consider. It would be of interest to
investigate the purposes for which older households use their credit cards. Unfortunately, the
SCF does not collect information on how the borrowed funds are used.

Notes

1. The 2001 SCF includes 4,442 households. We imposed some sample restrictions to
eliminate the outliers from our sample: 138 households that have zero wealth holdings
or negative income are dropped from the sample. Also, 43 households that have total
debt compared to total assets greater than 5 are excluded from the sample. The
estimated coefficients and standard errors do not vary when these households that are
considered to be outliers are not removed from our sample. However, the standard
deviations of the error terms increase.

2. For example, to calculate the marginal effect of age, we first calculated the derivative
of the probability with respect to age. The derivative is

{Bage + 2Bage”4GE + Bﬁnasset*ageLn(F]NASSET) + Bnonﬁn*agel‘n
(NONFIN)}*b(XP),

where B,,. and B, are the coefficients of age and age-squared, respectively;
Blinasserrage 04 Bronfinage are the coefficients of the interaction terms of the natural
logarithm of financial and non-financial assets with age, respectively; ¢() is the
standard normal density; X is the probit index. We used the estimated coefficients of
the probit model, and the mean values of age, financial and non-financial assets and
other independent variables to calculate the marginal effect of age at the sample mean
values. To calculate the marginal effect of financial and non-financial assets, we
calculated the derivative of the probability with respect to financial and non-financial
assets, respectively. The derivates with respect to financial and non-financial assets
are

((Bﬁnasset + B/mavvet*ageAGE)/FINASSET)*d)(XB)
and ((Bnonﬁn + Bnonﬁn*ageAGE)/NONFIN)*(b(XB)’

where B, 55 a0d B, are the coefficients of financial and non-financial assets,
respectively. We used the mean values of age and other independent variables to
calculate the marginal effect of a 100% change in financial and non-financial assets.
See Greene (2003; pp. 674) for details of the calculation of marginal effects.
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3. For example, to calculate the marginal effect of age at age 30, we replaced the AGE
variable in the derivative of the probability described in Note 2 with 30 and evaluated
the derivative at the sample mean values of other independent variables. Please note
that although the coefficient of AGE is positive for most types of debt, the marginal
effects of AGE presented in Tables 4 and 5 are negative. The total effect of AGE
depends on the coefficients of AGE, AGE?, In(FINASSET)*AGE, and
In(NONFIN)*AGE. For example, for the probit model of total debt, the estimated
coefficients of AGE, AGE?/100, In(FINASSET)*AGE, and In(NONFIN)*AGE are
0.0402, —0.0368, —0.0014, —0.0011, respectively. The negative coefficients of
In(FINASSET)*AGE and In(NONFIN)*AGE show that the negative effect of finan-
cial and non-financial assets on the likelihood of holding debt increases (in absolute
values) with AGE. The derivative in Note 2, {B,, + 2B, AGE +
Brinassertage LNFINASSET) + B, pnintaee LRINONFIN) }¥H(XB), is  equal to
{0.0402 + 2* (—0.000368)*30 — 0.0014*¥In(199,701) — 0.0011* In(279,257)}*
0.26=-0.003, since ¢(X) evaluated at sample means is equal to 0.26 for the total
debt model and the sample mean values of financial and non-financial assets are
$199,701 and $279,257, respectively. We repeated the same calculation for ages 40,
50, 60, and 70. Similarly, to calculate the marginal effect of financial and non-
financial assets at age 30, we replaced the AGE variable in the derivative of the
probability with respect to financial and non-financial assets, respectively, with 30.

4. In tobit models, the marginal effects of independent variables are not just determined
by the coefficient of the variable. For example, the marginal effect of AGE is the
derivative of the equation with respect to age multiplied by a linear function Xf/o:

{Bage + 2BageZAc;lf + Bﬁnassel*ageLn(FINASSET)
+ Bnonﬁn*ageLn(NONFIN)}*{I—A(XB/O')[XB/O' + AMXB/o)]},

where B, and B, are the coefficients of age and age-squared, respectively;
Binasserrage A4 Bonsinage are the coefficients of the interaction terms of natural
logarithm of financial and non-financial assets with age, respectively; A= ¢$()/P(), and
o are the standard deviation of u. We used the estimated coefficients of the tobit
model and the mean values of age, financial and non-financial assets, and other
independent variables to calculate the marginal effect of AGE at the sample mean
values. The marginal effects of financial and non-financial assets are calculated in a
similar way. See Greene (2003; pp. 766) for the details of the calculation.

5. For example, to calculate the marginal effect of age at age 30, we replaced the AGE
variable in the derivative described in Note 4 with 30 and evaluated it at the sample
mean values of other independent variables. Similarly, to calculate the marginal effect
of financial and non-financial assets at age 30, we replaced the AGE variable with 30
in the derivative of the probability with respect to financial and non-financial assets,
respectively. Please note that although the coefficient of AGE is positive for most
types of debt, the marginal effects of AGE presented in Tables 6 and 7 are negative.
Similar to the probit model, the total effect of AGE depends on the coefficients of
AGE, AGE?, In(FINASSET)*AGE, and In(NONFIN)*AGE. See Note 3.
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