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HOUSEHOLD LIFE CYCLE PROTECTION: LIFE INSURANCE
HOLDINGS, FINANCIAL VULNERABILITY,
AND PORTFOLIO IMPLICATIONS
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ABSTRACT

Using the Survey of Consumer Finances, we examine the life cycle demand
for different types of life insurance. Specifically, we test for the consumer’s
aversion to income volatility resulting from the death of a household’s wage-
earner through the purchase of life insurance. We first develop a financial
vulnerability index to control for the risk to the household. We then examine
the life cycle demand for life insurance using several definitions of life in-
surance. We find, in contrast to previous research, that there is a relationship
between financial vulnerability and the amount of term life or total life insur-
ance purchased. In addition, we find older consumers use less life insurance
to protect a certain level of financial vulnerability than younger consumers.
Secondly, our study provides evidence that life insurance demand is jointly
determined as part of a household’s portfolio. Finally, we consider the im-
pact of family members’ nonmonetary contribution on the household’s life
cycle protection decision. Our results provide some evidence that households
take into account the value of nonmonetary contribution in their insurance
purchase.

INTRODUCTION

A household’s demand for life insurance depends on its economic and demographic
structure. We use the Survey of Consumer Finances (SCF) to examine the life cycle
demand for different types of life insurance. First, we propose a financial vulnerability
index to capture a household’s financial insecurity. We define financial vulnerability as
the household’s living standard volatility resulting from the death of a wage-earning
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household member. The index is determined by the labor and nonlabor income, the
death probability of each adult household member, the consumption to income ra-
tio, and the effect of age on future consumption needs. We examine the demand for
life insurance using several types of life insurance. Secondly, we examine household
financial portfolios to see the relationship between insurance and other assets. Fi-
nally, we consider the impact of family members’ nonmonetary contribution (e.g.,
housework) on the household’s life cycle protection decision.

Merton (1975) indicated that the usual sources of consumer uncertainty include uncer-
tainty about future capital income, future labor income (human capital), age at death,
investment opportunities, and relative prices of consumer goods. Holden, Burkhauser,
and Myers (1986) and Hurd and Wise (1989) document sharp declines in living stan-
dards and increases in poverty rates among women whose husbands passed away. An-
alyzing data gathered during the 1960s from households in middle-age through early
retirement, Auerbach and Kotlikoff (1987); Auerbach and Kotlikoff (1991a); Auerbach
and Kotlikoff (1991b) found that roughly one-third of wives and secondary earners
would have seen their living standards decline by 25 percent or more had their spouses
actually died. While we know that life insurance can be demanded for a number of
reasons, we look in particular at the life cycle income protection rationale for life
insurance demand.

Our article studies the relationship between a household’s financial vulnerability and
its total life insurance held on the lives of both spouses. We focus explicitly on those
households with a married couple, with both spouses between 20 and 64 years of
age, and at least one of spouses having regular earnings as an employee. The key
determinant of the demand for life insurance is the effect of the insured’s death on
the future consumption of the other household members. Our financial vulnerability
index measures the financial vulnerability by the volatility of a household’s living
standard as a whole. It fits into the SCF data nicely because the SCF reports the total
amount of life insurance held by each household, and not on the individual demand
for life insurance by each spouse. Our financial vulnerability index does a good job
in explaining the financial vulnerability of a household because it is transparent, easy
to implement and based on weaker assumptions than other indices. In contrast to
previous research, e.g., Bernheim et al. (2001), we find a relationship between finan-
cial vulnerability and purchases of term life insurance and a relationship between
vulnerability and total (sum of term life and whole life) purchases. Moreover, our life
cycle empirical results show that the sensitivity of total life insurance to financial vul-
nerability decreases for older households. It suggests younger households are likely
to use more life insurance to manage their financial vulnerability but the household
substitutes away from higher priced life insurance towards other assets as it ages.

Our analysis of consumer portfolios suggests that individual retirement accounts are
complements to total life insurance for the young- and middle-aged and real estate
is a complement to total life insurance only for the youngest. However, bonds are a
substitute for term life insurance for older households.

Finally, we examine whether the household’s life cycle protection decision takes into
account nonmonetary contribution of family members. We use Heckman (1979)’s
two-step method to impute the value of housework. Our results provide some evi-
dence households take into account the value of nonmonetary contributions in their
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insurance purchase. Households are slightly less sensitive to financial vulnerability as
measured by lower insurance demand in this case because the “imputed” housework
value increases their wealth and makes them appear less risk averse.

The article is organized as follows: A Different Strategy for Measuring Financial Vul-
nerability provides our method for measuring financial vulnerability, and Data, Hy-
potheses, and Methodology describes the data, hypotheses and methodology. Life
Cycle Protection Analysis shows the results of the life cycle relationship between
households’ life insurance holdings and financial vulnerability. We then examine the
household’s financial portfolio to see the life cycle relationship between life insurance
and other assets. We impute the value of the nonmonetary contribution and retest the
household’s life cycle protection decision in Robustness Check: Valuing Nonmonetary
Contribution. The final section summarizes the study.

A DIFFERENT STRATEGY FOR MEASURING FINANCIAL VULNERABILITY

Bernheim et al. (2001) adopt a yardstick to measure a household’s financial vulner-
ability: the percentage decline in an individual’s sustainable living standard that
would result from a spouse’s death. To calculate this decline, they make use of a
relatively sophisticated, but proprietary life cycle consumption model embodied in
the financial planning software, Economic Security Planner (or ESPlanner).1 They do
not find a relationship between a household’s life insurance holdings and its financial
vulnerability.

Our financial vulnerability index is also a life cycle measure, as it reflects different
living standards among households, different living standards for households before
and after a spouse dies, absolute consumption needs of a surviving spouse (and other
members of the family), and age effects. However, our financial vulnerability index
is different from that of Bernheim et al. (2001). It has several advantages: our index is
more transparent and easier to implement. We can directly use it to study households’
life cycle protection by using different types of life insurance. Moreover, our index is
based on weaker assumptions.

Our Financial Vulnerability Index

One of the primary assumptions regarding a couple’s standard of living involves
determining the relative cost savings from living together versus separately. There
are fixed costs of operating a household which can be “shared” between spouses.
We use the value 0.678 which was suggested by Bernheim et al. (2001) to indicate
the household scale economies.2 It implies that a two-adult household must spend
1.5999 (=20.678) times as much as a one-adult household to achieve the same living
standard. In other words, the two-adult household spends 0.4001 (= 2 − 1.5999) less
than that if they live separately. Bernheim et al. (2001) further considered the effects
of the number of the children and use OECD child-adult equivalency factor 0.5. We
also use this equivalency factor.

1 Economic Security Planner, Inc. provides free copies of the software for academic research:
www.ESPlanner.com.

2 The OECD uses a value of 0.7 for the exponent (see Ringen, 1991).
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Moreover, households with different income levels consume different proportions
of their income. The U.S. Department of Labor provides the annual income and
expenditures survey report, the Consumer Expenditures Survey (CES), based on ap-
proximately 7,500 sample households (5,000 prior to 1999) every year.3 We observe, in
general, low-income people spend all of their income while high-income households
are able to save. That is, the ratio of consumption to labor and non-labor income-
before-taxes and deductions varies for each household. The relationship between a
household’s overall consumption (Ĉi ) and labor and nonlabor income before taxes
and deductions (Tincomei ) for household i is shown as

Ĉi = αi × Tincomei , (1)

where αi is so-called consumption-to-income ratio. Based on Table 2 in the CES each
year,4 we calculate the annual consumption-to-income ratios in Equation (1) for house-
holds at different levels of income before taxes. That is, household i’s consumption-
to-income ratio αi may be different from household j’s ratio αj. For example, in 1998,
if the households earn income before taxes in the range of $40,000 – $49,999, their an-
nual consumption-to-income-before-taxes ratio is 0.90. It suggests that these house-
holds save 10 percent of their income before tax. This ratio decreases to 0.84 for the
households with income before taxes in the range $50,000 – $69,999. Thus higher in-
come households save more. However, the households with income less than $30,000
consume all of their income and save nothing. In our model, it implies that their
consumption-to-income ratio is 1.

Moreover, the consumption-to-total income ratio is also not constant before and after
a spouse dies. That is, a wife’s consumption-to-total income ratio if her husband dies
βwife,i and that for a husband if his wife dies βhus,i vary with reduced total income if
one spouse dies. Suppose a household’s total income before taxes in 1998 is $55,000. It
includes the husband’s labor income of $40,000, the wife’s labor income of $10,000, and
the household’s overall non-labor income of $5,000. If both of the spouses survive,
αi = 0.84. If the husband dies, the household income falls to $15,000 (= $55,000−
$40,000). So βwife,i = 1. If the wife dies, the household income falls to $45,000 (=
$55,000 − $10,000) and βhus,i = 0.90. If household j has a different total income before
taxes, its α j , βwife, j and βhus, j may be different from αi , βwife,i and βhus,i of household i.

3 From http://www.bls.gov/cex/home.htm. Annual income and expenditures integrated from
the Interview and Diary surveys in varying detail, classified by income, age, consumer unit size,
and other demographic characteristics of consumer units, since 1984. Annual income and
expenditures from the Interview and Diary surveys by selected consumer unit characteristics,
since 1980.

4 Before 2003, the Consumer Expenditures Survey reported the detailed annual consumption and
income information for the households with complete reporting income up to $70,000. From
2003, the U.S. Department of Labor began to report detailed annual consumption and income
for higher income households. We notice that the consumption-to-income-before-taxes ratios
of households in the same income levels do not vary between years. In order to get a more
complete picture of households’ consumption and income, we assume that the consumption-
to-income ratios for households with income before taxes higher than $70,000 per year in 1992,
1995, 1998, and 2001 follows that in 2003 after we adjust all consumption and income in 2001
dollars.
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When both of spouses are alive, the living standard of the household i is

Ci = αi
Tincomei(
2 + N

2

)0.678 . (2)

The variable Tincomei is the labor and nonlabor income before taxes and deductions
of household i in $100,000s and Ci is the living standard of household i when both of
spouses are alive. N is the number of the dependent children, and 20.678 measures the
household scale economies.

When the husband dies, the living standard of the wife Cwife,i becomes

Cwife,i = βwife,i
Tincomei − Yhus,i(

1 + N

2

)0.678 . (3)

The variable Yhus,i is the husband’s total employment income of the household i in
$100,000s and βwife,i is the wife’s (and other family members’) consumption-to-total
income ratio if the husband dies. The reason why we only deduct the husband’s labor
income Yhus,i from the household’s total income, Tincomei , is that although the wife
(and other members of the family) loses the husband’s labor income, Yhus,i , she inherits
her husband’s nonlabor income, e.g., from financial assets.

The impact on the household i if the husband dies (IMPACTwife,i ) can be expressed as
the percentage decline in its living standard:

IMPACTwife,i = Cwife,i

Ci
− 1 =

βwife,i (Tincomei − Yhus,i )
(

2 + N

2

)0.678

αi Tincomei

(
1 + N

2

)0.678 − 1. (4)

Correspondingly, when the wife dies, the living standard of the husband Chus,i is

Chus,i = βhus,i
Tincomei − Ywife,i(

1 + N

2

)0.678 , (5)

where the variable Ywife,i is the wife’s employment income of the household i in
$100,000s and βhus,i is the husband’s (and other family members’) consumption-to-
total income ratio if the wife dies.

The impact on the household i if the wife dies (IMPACThus,i ) is given by

IMPACThus,i = Chus,i

Ci
− 1 =

βhus,i (Tincomei − Ywife,i )
(

2 + N

2

)0.678

αi Tincomei

(
1 + N

2

)0.678 − 1. (6)
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FIGURE 1
The Age Effect of Spouses on Future Consumption Needs of Other Family Members
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The variables IMPACTwife,i and IMPACThus,i defined in Equations (4) and (6), respec-
tively, only reflect the relative household living standard decline if one of the spouses
dies. However, the surviving spouse (and other members of the family) cares about
absolute consumption. The lost absolute labor income of the dead spouse causes an
absolute living standard decline for the surviving spouse (and other members of the
family). All else equal, the wife with the higher labor income from her husband will
incur a higher absolute consumption decline than the other wife with lower husband’s
labor income. To see how this matters, assume that two wives in households i and j,
respectively, will incur the same relative living standard decline if their husbands die,
that is,

IMPACTwife,i = IMPACTwife, j ⇒ Cwife,i

Ci
− 1 = Cwife, j

C j
− 1. (7)

However, each wife’s absolute living standard decline may be different and determined
by the lost labor income from her husband. To account for this possibility, we multiply
the relative living standard decline measure of the wife IMPACTwife,i by the husband’s
labor income Yhus,i to capture the absolute living standard decline of the wife. The
absolute living standard decline of the husband is similarly defined.

We also consider an age effect. The effect of age on future consumption needs is not
the same for the older or the younger household. An older family may be much less
vulnerable than a younger family to the death of its more important wage-earner
because of the smaller expected number of surviving years left for the survivor. The
idea is shown in Figure 1. The upper graph in Figure 1 shows the effect of husband’s
age x on the household’s future consumption needs. Assume that the husband, age x,
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plans to retire at age 65. If the husband dies at age x, the household will incur annual
absolute living standard decline (IMPACTwife,i · Yhus,i ) for (65 − x years. Assuming
a flat interest rate 5 percent,5 an annuity factor, a65−x captures the age effect of the
husband’s death at age x. The higher a65−x implies a larger effect of his age on future
consumption needs of other family members. Similarly, a65−y represents the wife’s
age effect and is illustrated in the lower graph in Figure 1.

Taking into account all of the above factors, our index of financial vulnerability
(IMPACTi ) of the household i is then defined as

IMPACTi

=
√

q hus
x,i (IMPACTwife,i · Yhus,i · a•[roof]65−x)2 + q wife

y,i (IMPACThus,i · Ywife,i · a65−y)2.

(8)

The index we defined is similar to the definition of standard deviation. The variable
q hus

x,i is the one-year death probability of the husband aged x of the household i in the
survey year and q wife

y,i the one-year death probability of the wife aged y of the household
i in the survey year. We use the 1990–1995 U.S. SOA Life Insurance Basic Mortality
Table to capture the mortality experience of the observed household. The reason why
we use a one-year death probability is that the current life insurance holding reflects
the household’s expectation of its potential risks if one of the spouses dies in the
foreseeable future, e.g., one year. The variables Yhus,i and Ywife,i are the husband’s and
wife’s total employment income of the household i in $100,000s, respectively. The
variable IMPACTwife,i (IMPACThus,i ) accounts for the relative living standard decline
of household i if the husband (the wife) dies. The product in the first pair of brackets in
Equation (8) reflects the overall impact of husband’s death at age x on the household. It
equals the annual absolute living standard decline (or deviation from current absolute
living standard) IMPACTwife,i · Yhus,i times the age effect, a65−x . The overall effect of
wife’s death at age y is similarly defined and is the product in the second pair of
brackets in equation (8). Moreover, our index solves one of the main problems of using
the Survey of Consumer Finances as it reports the results of the survey based on a
household instead of an individual. Our index measures the financial vulnerability
by the volatility of a couple’s living standard as a whole. Thus, IMPACTi captures the
volatility of a household’s financial situation if one spouse dies.

Advantages of Our Financial Vulnerability Index

Based on the 1995 SCF, Bernheim et al. (2001) also study households’ financial vul-
nerabilities by comparing an individual’s highest sustainable living standard when
both spouses survive, C∗, with Cn

s , which represents the living standard the husband
(when s = husband) or the wife (when s = wife) would enjoy without life insurance.
They define their financial vulnerability index as follows:

IMPACTBernheim = Cn
s

C∗ − 1. (9)

5 Our results are robust to other interest rate assumptions.
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Bernheim et al. (2001) estimate the regression of the households’ actual life insurance
holdings on their benchmark life insurance (or benchmark life insurance to house-
hold income) rather than on their financial vulnerability measure in Equation (9).
Their benchmark life insurance quantity is obtained from Economic Security Planner
(or ESPlanner). Different financial planning software often gives us very different life
insurance purchase suggestions. An important issue is that if the ESPlanner is inaccu-
rate, it will come up with an incorrect benchmark life insurance and thus will lead to
incorrect conclusions. While we do not suggest ESP is inaccurate, we cannot estimate
the model underlying their conclusions. Our financial vulnerability index is different
and can complement their method. Compared with Bernheim et al. (2001)’s financial
vulnerability measure, our index has the following advantages:

� Transparency: Bernheim et al. (2001) use ESPlanner to determine the benchmark life
insurance demand. It is impossible to tell how ESPlanner works and what its un-
derlying assumptions are. The key determinant of the demand for life insurance is
the effect of the insured’s death on the future consumption of the other household
members because they will lose the insured’s labor income forever. Our financial
vulnerability index transparently measures this effect by including the lost abso-
lute consumption, the consumption to labor earnings ratios αi, and the life cycle
effects.

� Implementation: The cost associated with compiling data and modeling households’
financial vulnerabilities is a substantial obstacle in investigating the relationship
between households’ life insurance holdings and financial insecurity. A complete
description of Bernheim et al. (2001)’s model would be “prohibitively lengthy” (p. 7
in Bernheim et al., 2001). We present a method of estimating financial vulnerabilities
that is easily implemented using data from the SCF and the CES and is easily
understood.

� Broader product comparison possible: There are differences between term life insurance
and whole life insurance which are overlooked in Bernheim et al. (2001). First, whole
life insurance has a cash value while term life insurance has no cash value. Second,
the duration of whole life insurance is generally much longer than term insurance.
Third, term life insurance is naturally suited for ensuring that mortgages and other
loans are paid on the debtor/insured’s death and as a vehicle for ensuring that
education or other needs are available if death were to cut short the period needed
for the provider/insured to earn the needed funds. Further, whole life insurance
can serve as a quasi-forced savings plan (Black and Skipper, 2000). The differences
between the two types of insurance may lead to differences in the household’s
insurance purchasing behavior. Bernheim et al. (2001) failed to make distinctions
between term life insurance and whole life insurance demand in their analysis.
However, our financial vulnerability index is able to do so.

� Weaker assumptions: Bernheim et al. (2001) state that, “[T]his is a measure of the
percent by which the survivor’s living standard would, with no insurance protec-
tion, fall short of or exceed the couple’s highest sustainable living standard (p. 6).”
If we understand their “highest sustainable living standard” correctly, our concern
is whether it is appropriate to use the highest sustainable living standard to obtain
the benchmark. In reality, people normally lead a lifestyle below their highest living
standard. If consumers are prudent, they will set aside some money for a “rainy
day” (Kimball, 1990). Our measure is based on a more typical consumption level.
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DATA, HYPOTHESES, AND METHODOLOGY

We now turn to an empirical examination of a household’s life cycle protection. First,
we investigate the effects of financial vulnerability on the households’ demand for net
amount at risk, term life insurance and total life insurance. Net amount at risk is our
measure of households’ long-term pure life insurance demand. Term life insurance
measures the quantity of short-term life insurance demanded. And total life insurance
is our measure of households’ total life insurance demand. Second, households hold
various asset items including life insurance in a portfolio. Life insurance demand is
determined, in part, by households’ financial asset allocation decisions. We empiri-
cally test how each asset item may influence life insurance holdings. Finally, a family
member who has zero earnings may make nonmonetary contributions to the family.
For instance, the one spouse who stays at home and cleans, cooks, and cares for chil-
dren contributes to household income. The family would suffer a serious financial
setback if this spouse dies. Therefore, we retest the household life cycle protection
by imputing a value for uncompensated housework in section Robustness Check:
Valuing Nonmonetary Contribution.

Data Description

The sample for our study consists of the 1992, 1995, 1998, and 2001 years of the Sur-
vey of Consumer Finances. In each of these four years, the survey covered over 4,000
households. The data includes demographic, income, wealth, debt and credit, pen-
sions, attitudes about financial matters, the nature of transactions with various types
of financial institutions, housing, real estate, business, vehicles, health and life in-
surance, current and past employment, current social security benefits, inheritances,
charitable contributions, education, and retirement plans. The architects of the SCF
data files imputed missing information, supplying five “implicates” for each house-
hold. 6 Bernheim et al. (2001) use the first implicate. We also use the first implicate in
this study to compare our results and theirs. 7

6 Kennickell (1994) provides a description of the imputation procedure.
7 The results shown in this article are based on the first implication of the SCF. Our results

are robust no matter whether we (1) use only the first implication or (2) use all five imputed
data sets and adjust standard errors for the imputation and sampling variance inherent in the
data. When we use all five imputations, we use two different methods to adjust our variance
estimates. Both methods obtain similar estimates and standard errors as those with the first
implicate by itself. Following Bernheim, Lemke, and Scholz (2004) and the 1998 SCF code-
book (http://www.federalreserve.gov/pubs/oss/oss2/98/codebk98.txt), the first variance
adjustment method estimates the mean 999 times and computes the standard error of that es-
timate by using bootstrapping techniques. Following Rubin (1976) and Rubin (1987)’s multiple
imputation strategy, the second method calculates the variance estimate v from five implicates
(m = 5 ) by using the following equation:

v = 1
m

m∑
i=1

v̂i + m + 1
m

[
1

m − 1

m∑
i=1

(
Q̂i − Q̄

)2

]
= 1

5

5∑
i=1

v̂i + 3
10

5∑
i=1

(
Q̂i − Q̄

)2
, . •

where v̂i is the variance estimate from analyzing the ith implicate. The point estimate from
the multiple imputations Q̄ is the average of the estimate from each analysis Q̂i , that is,
Q̄ = 1

5

∑5
i=1 Q̂i .
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We focus on households with married couples. Because we are looking at those who
potentially have a need for life insurance, we restrict the ages of both spouses to a range
from 20 to 64. Following Bernheim et al. (2001), we exclude those observations where
neither spouse had regular labor earnings. Accurate measurement of life insurance
holdings is particularly critical for our analysis. Fortunately, the SCF data match up
reasonably well with other sources of information concerning this life insurance.8

Moreover, including consistent labor income measures is also important because they
are two major variables determining our financial vulnerability index. We delete those
observations with labor income paid by lump sum, one payment only/in total, by the
piece/job and if the pay varies. The SCF reports the husband’s labor income and the
wife’s labor income, respectively. It also reports the household’s total labor income.
We double check to make sure that the sum of the husband’s labor income and that
of the wife is the same (or almost the same) as the household’s total labor income. In
all, we identify around one percent of our sample as outliers.

An important characteristic and limitation of the SCF is that it contains information
only on the total amount of term life insurance and total amount of whole life in-
surance held by each household, and not on the division of this insurance between
spouses. Bernheim et al. (2001) estimate a regression model explaining the fraction of
a couple’s total life insurance held on the life of husband as a function of the age of
each spouse, the husband’s earnings, the husband’s share of the couple’s total nonas-
set income, family size, and the husband’s share of the couple’s total benchmark life
insurance. Due to the nature of the data, this type of estimation may be biased because
it does not look at “household” purchases of insurance (Lewis, 1989). It could lead to
the conclusion that there is no correlation between life insurance demand and a house-
hold’s financial vulnerability. Thus, we explore the relation between different types
of life insurance demand and financial vulnerability directly based on the structure
and characteristics of the household.

Dependent Variables and Hypotheses

The face value of life insurance is the amount an insurer will pay to the beneficiary
when the insured dies. The face value reflects the amount a household perceives is ap-
propriate to manage its financial vulnerability. However, there is a problem with face
value of whole life insurance because the actual amount of pure whole life insurance
protection at any point is the difference between the policy cash value (saving com-
ponent) at that point and the face amount. This difference is called the “net amount
at risk” (Black and Skipper, 2000). Therefore, the net amount at risk is a more ap-
propriate proxy of the quantity of whole life insurance demanded than the whole
life insurance face value. From the perspective of consumers, we consider the “net
amount at risk” of whole life insurance as the proxy of whole life insurance quantity

8 Bernheim et al. (2001) made some comparisons between statistics on life insurance coverage
(including all individual and group policies) drawn from the SCF and from a survey fielded by
the Life Insurance Marketing Research Association (LIMRA). Furthermore, they computed
the aggregate amount of in-force life insurance implied by the SCF survey responses, and
compared this with total in-force life insurance reported by the industry (obtained from the
ACLI, 1999). They concluded that there is no indication that the SCF understates life insurance
coverage.
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demanded and the face value of term life insurance as the proxy of term life insurance
quantity demanded. Because of the skewness of the face value of term life insurance
or the net amount at risk, we use a logarithmic transformation. Since Bernheim et al.
(2001) explore the relationship based on the total insurance demand, we also study
this relationship by using the sum of term life insurance face value and the net amount
at risk of whole life insurance.

According to Ando and Modigliani (1963)’s life cycle theory, an individual’s income
will be low in the beginning and end stages of life and high during the middle income-
earning years of life. Term insurance can be useful for persons with low incomes and
high insurance needs because of its relatively low price (Black and Skipper, 2000).
Since younger families have lower income and less wealth accumulation, they may
desire lower-cost insurance protection. On the other hand, older households may be
less vulnerable than younger families to the death of the more important wage-earner
because of the smaller expected number of surviving years left for the survivor. More-
over, older households may be less risk averse because they have already accumulated
a certain amount of wealth. In addition, Chen, Wong, and Lee (2001) find that baby
boomers tend to purchase less life insurance than those in previous generations. Baby
boomers are in the middle- and older-age groups in our study. We predict that there
will be a more significant relationship between younger household’s life insurance
holdings and its financial vulnerability.

Other Explanatory Variables and Hypotheses

In addition to independent variable IMPACTi , other differences, such as demographic
characteristics, financial situation, and obligations among couples are expected to
affect life insurance demand. Identifying those factors will give us a clearer picture
of the relationship between life insurance demand and financial vulnerability and
between life insurance holdings and other assets.

Assets. Intuitively, the wealth a person holds will influence life insurance purchases.
The relation between the demand for life insurance and wealth is ambiguous as it
depends upon a consumer’s risk tolerance. It is possible that an individual increases
his life insurance demand with increasing wealth. It is also possible that a person
will mainly put the incremental wealth into savings because he thinks he can handle
risks with his improved economic strength. If so, life insurance can be an inferior
good. Fortune (1973) found that per capita wealth was related negatively to “net”
life insurance in force. This was attributed to the fact that increases in wealth lead to
decreases in aversion to risk.

Life insurance demand is determined by a household’s asset allocation decisions.
Fortune (1973) concludes life insurance is a substitute for financial assets such as eq-
uities or other lower risk assets. Headen and Lee (1974) propose a four-component
interrelated household asset model including primary securities (corporate stocks and
bonds), money (currency and demand deposits), time deposits (all savings shares and
various time deposits), and life insurance sales (ordinary). However, their results on
the relationship between life insurance demand and other financial assets are incon-
clusive. They find limited evidence that life insurance decreases with investment in
stocks and bonds, and increases with saving account holdings. Individual retirement
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accounts are also saving accounts with tax advantages. Higher rates of net saving
are assumed to be positively correlated with life insurance demand since life insur-
ance is a primary financial asset alternative for low-asset holders (Headen and Lee,
1974). Household financial assets also include annuities. Brown (1999) finds evidence
that many households simultaneously hold term life insurance and private annuities.
Moreover, Bernheim et al. (2001) state that housing may also affect life insurance
needs. Although they treat housing as fixed consumption, we look at real estate hold-
ings as a part of household assets. Households often purchase term life insurance to
ensure that mortgages are paid on the debtor/insured’s death.

In order to identify the effect of different types of assets on the different types of
life demand, we split the assets into several categories. We include cash and cash
equivalents, mutual funds, stocks, bonds, annuities, individual retirement accounts,
real estate, and other assets. All of the above assets are all measured based on the unit
of the household using the log value.

Debts. Good risk management principles suggest the family unit should be protected
against catastrophic losses. Life insurance can be a way to ensure that mortgages and
other obligations are paid on the insured’s death. Again, it is ambiguous whether there
is a positive relationship between life insurance holdings and debts of a household.

Education. Education tends to be a good predictor of earning ability over the long term.
It is also associated with wealth, financial vulnerability, and life insurance demand.
Burnett and Palmer (1984) show that higher education is associated with higher life
insurance demand, even allowing for the higher incomes. However, Goldsmith (1983)
concludes that households with a more educated wife, ceteris paribus, have a lower
likelihood of purchasing term insurance on the husband. Thus the overall effect of
education on a household’s insurance holdings is uncertain.

Inheritance, Obligations, Bequests, and Emergencies. In the SCF, there is a question con-
cerning an expected inheritance. Thus, we are able to control for a potential substitute
for life insurance. Also the survey asked whether there are any foreseeable major
financial obligations expected to be met in the future such as educational expenses,
health care costs, and so forth. We control for fixed obligations that life insurance may
finance if one of spouses dies. Finally, we consider a household’s desire to leave a
bequest and also include it as one of independent variables.

Term Life Insurance. Term life insurance furnishes protection for a limited number
of years at the end of which the policy expires, meaning that it terminates with no
maturity value. The face amount of the policy is payable only if the insured’s death
occurs during the stipulated term, and nothing is paid in case of survival. Term in-
surance can be the basis for one’s permanent insurance program through a so-called
buy-term-and-invest-the-difference (BTID) arrangement. The difference between the
higher-premium cash-value policy and the lower-premium term policy is to be in-
vested separately, such as in a mutual fund, savings account, an annuity, or other
investment media. The hope is that the term plus the separate investment will outper-
form the cash-value life insurance policy (Black and Skipper, 2000). Thus, we predict
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that the term life insurance is a substitute for the whole life insurance. So we use the
log value of the term life face value in the net amount at risk function and the log
value of the net amount at risk value in term life insurance demand function.

Age. The relationship between age and life insurance is ambiguous. Burnett and
Palmer (1984) do not find a significant relationship between age and life insurance
holdings. For older people, they may have a greater desire to leave a bequest. How-
ever, they may have a binding budget constraint when approaching retirement. Fol-
lowing Bernheim et al. (2001), we control for the effects of age by two ways. In the first
way, we include linear and quadratic terms in the couple’s average age. Secondly, we
divide our sample into three age groups. Three age dummies are assigned to these
three groups.

Income. We include household labor income in our model. Income, like wealth, may
have ambiguous effects on the life insurance demand. If the consumer has decreasing
absolute risk aversion, he will purchase less insurance at higher levels of income due
to decreasing marginal utility of income. However, we know that as income increases,
new types of risks arise. For example, consumers may buy bigger houses and may
incur more expensive obligations. Thus, one could hypothesize a positive relationship
between income and insurance demand. Burnett and Palmer (1984) find a significant
and positive relationship between income and life insurance holdings.

Summary Statistics

Our final sample consists of 6,755 married couples for the 1992, 1995, 1998, and 2001
years of the Survey of Consumer Finances. Variables in dollars are all in year 2001
dollars. Table 1 shows the descriptive statistics for our sample. “Net amount at risk”
is the difference between face value of whole life insurance and whole life cash value.
“Salary and wage” refers to labor income. “Cash and cash equivalent” includes check-
ing accounts, saving accounts, money market deposit accounts, money market mutual
funds, call accounts at brokerages, and certificates of deposit. “Mutual fund” includes
stock mutual funds, tax-free bond mutual funds, government bond mutual funds,
other bond mutual funds, combination and other mutual funds, and total directly
held mutual funds, excluding money market mutual funds. “Stock” refers to publicly
traded stock. “Bond” includes tax-exempt bonds (state and local bonds) mortgage-
backed bonds, U.S. government and government agency bonds and bills, corporate
and foreign bonds, and savings bonds. “A household’s individual retirement account”
includes individual retirement account, thrift accounts, and future pensions. “Indi-
vidual annuity not including job pension” refers to other managed assets such as
trusts, annuities, and managed investment accounts in which a household has equity
interest. “Real estate” is the sum of the value of primary residence, other residential
real estate, and net equity in nonresidential real estate. If a household only owns a
part of the property, the value reported should be only the household’s share. “Other
assets” are a household’s total assets excluding whole life cash value, cash, mutual
fund, stock, bond, individual annuity not including job pension, individual retirement
account, and real estate. The education level of respondents and spouses reflects the
number of years of schooling.
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Estimation Methodology

The regression on the SCF data using ordinary least squares (OLS) is potentially
problematical because there is about 35 percent zero term life face value, 58 percent
zero whole life face value, and 16 percent zero total life insurance face value. Tobit
models under this situation will give us consistent estimates. So we employ ordinary
tobit estimation for the life insurance demand model. In addition to the dependent
variable to measure whole life insurance demanded (log of net amount at risk of whole
life), we estimate another two quantities: log of term life face value and log of sum
of term life face value and whole life net amount at risk. Since there are many zero
values in our dependent variables, we add a relatively small value (0.00001) to those
with zero. We then test for the sensitivity with respect to adding this small value and
find that the results are robust to size of the data transformation.

Moreover, the pooled results will be overstated if the inclusion of the same household
for multiple years results in observations that are not independent (although the SCF
data is not a panel data). Therefore, we run the regressions and report the estimates
by year.9

LIFE CYCLE PROTECTION ANALYSIS

Financial Vulnerability

We first analyze households’ life cycle life insurance holdings and financial vulner-
ability without including asset items. We estimate the tobit regressions by year. The
dependent variables are three definitions of life insurance demanded (net amount at
risk of whole life, term life face value, and sum of whole life net amount at risk and
term life face value, respectively). There are two separate set of results. For the first
set of regression, we include linear and quadratic terms in the couple’s average age.

Log(LifeIns) = α3 + γ IMPACT + β1Age + β2Age2 + ε1, (10)

where LifeIns stands for three different dependent variables representing quantity
of insurance demanded. IMPACT is our financial vulnerability index. We expect the
coefficient γ is positive, which means that a household increases its life insurance
holdings with increasing financial vulnerability. The variable Age stands for the cou-
ple’s average age.10

In the second set of regression, we adopt a more flexible functional specification
proposed by Bernheim et al. (2001). That is, we divide our sample into three age
groups and assign a group dummy for each group. Moreover, we interact these group
dummies with our financial vulnerability index.

9 Our results are even stronger when we pool the four waves of survey.
10 Originally, we also include an interaction term between age and our financial vulnerability

index to investigate the hypothesis that the correlation between insurance holdings and
vulnerabilities changes with age. However, including this interaction term causes a serious
multicollinearity problem since the Pearson’s correlation between the interaction term and
financial vulnerability index is as high as 0.98.
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Log(LifeIns) = α1A20−34 + α2A35−49 + α3A50−64

+ γ1IMPACT · A20−34 + γ2IMPACT · A35−49 + γ3IMPACT · A50−64 + ε2, (11)

where A20−34, A35−49 and A50−64 are age dummies for age group 20–34, 35–49, and
50–64, respectively.

In the first separate set of age definition, the regression results in Table 2 show that there
is a significant and positive relationship between a household’s financial vulnerability
and net amount at risk as the marginal effects of the financial vulnerability index are
all significant in most cases except year 1998. Regression results based on a more
flexible functional specification suggest that the positive and significant relationship
in 1992, 1995, and 2001 is driven by the middle and older age groups because the
interaction terms of age group dummy and financial vulnerability index are positive
and significant for those two groups but not for the younger families. It implies that
younger households do not purchase whole life insurance to manage the potential
financial insecurity caused by the death of the income earner(s).

An important conclusion to be drawn from Table 3 is that there is a positive and
significant relationship between a household’s term life insurance and its financial
vulnerability in all four time periods in the first specification. Moreover, the second
specification suggests that younger households tend to purchase term life insur-
ance, in contrast to what we conclude for the whole life insurance from Table 2. It
is not a surprising result. Whole life insurance is more expensive than term life in-
surance. Younger households have not accumulated enough wealth (or consume too
much annual income) to purchase whole life insurance and therefore prefer term
life insurance.

Table 4 shows the results when the dependent variable is the sum of net amount at
risk and term life insurance. Both the first specification and the second specification in
all four years tell us the same story: the higher volatility of potential living standard
implies more total life insurance purchases. In general, households in different ages
use a combination of term life and net amount at risk to reduce their potential financial
vulnerability. Moreover, according to the results of the second specification, younger
households are more sensitive to financial vulnerability than older households be-
cause the coefficient of interaction term of financial vulnerability index and age group
20–34 is higher than the interaction terms for the other two age groups (e.g. 6.4232 for
younger group vs. 4.6381 and 4.9168 for middle and older groups in 2001) except year
1992. We conclude that there is a life cycle relationship between a household’s life in-
surance holdings and its financial vulnerability. Our results are opposite to Bernheim
et al. (2001)’s conclusion because they do not find this relationship specifically, as they
only look at total life purchases in 1995.

Portfolio Implications

Headen and Lee (1974) explore the linkage between life insurance demand and house-
hold financial assets. They construct a four-component interrelated household asset
estimated using primary securities, money, time deposits, and ordinary life insurance
sales. They use another four variables reflecting household expectations and current
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economic conditions in financial markets: net savings, the consumer sentiment index
(reflecting household expectations of future prices, income, and general economic
conditions), interest rates (on high grade bonds), and index of security prices. Given
the low t-ratios for lagged alternative assets, they conclude that the evidence concern-
ing the relation of life insurance demand and other alternative financial assets is not
certain. The variables Headen and Lee (1974) define are macroeconomic oriented. For
example, they use ordinary life insurance sales as life insurance demand and they in-
vestigate stocks and bonds quarterly flowing to the household sector. However, they
do not explore the life cycle effects and do not study term insurance and whole life
insurance separately.

We, on the other hand, investigate a household’s life insurance purchasing behav-
ior from a microeconomic perspective and treat each household as a unit. Although
we have found a life cycle relationship between life insurance and financial vulner-
ability, it may be interesting to further determine the life cycle relationship between
a household’s life insurance holdings and other assets. Our regression is shown as
follows:

Log(LifeIns) = γ4IMPACT + α4A20−34 + α5A35−49 + α6A50−64

+
n∑
i

δ1i Asseti · A20−34 +
n∑
i

δ2i Asseti · A35−49 +
n∑
i

δ3i Asseti · A50−64 + β X′ + ε3,

(12)

where the variable Asseti stands for asset item i including cash, stocks, bonds, mutual
fund, annuities, individual retirement accounts, and real estate. The vector X includes
other control variables.

We focus on the relationship of a household’s life insurance holdings with its different
kinds of financial assets: cash, stocks, bonds, mutual fund, annuities, individual re-
tirement accounts, and real estate. We run the tobit regressions by year and get similar
results as those for year 2001, shown in Table 5. Our results in Table 5 suggest that
most of the life cycle relationships between life insurance holdings and different asset
items are insignificant because the interaction terms of different assets and age group
dummies are not significant. We find limited positive (negative) relationship between
individual retirement accounts, annuities, and real estate (bonds), respectively, with
life insurance holdings, which is consistent with the existing literature (Fortune, 1973;
Headen and Lee, 1974; Brown, 1999; Bernheim et al., 2001).

For some financial assets (i.e., cash, stock, individual retirement accounts, and real
estate) and the age groups, the interaction terms of financial vulnerability index and
age group dummies are highly correlated with the interaction terms of financial as-
sets and the same age group dummies. To solve the multicollinearity problem, we
include the financial vulnerability index rather than financial vulnerability index and
age group dummy interaction terms in Equation (12). It dramatically reduces the
multicollinearity problem. The coefficients of financial vulnerability index in Table 5
are positive and significant at around 6 percent for term life insurance, and total
life insurance, respectively, but not for net amount at risk. It is not surprising that
the coefficients of financial vulnerability index are less significant and have smaller
magnitude than those shown in Tables 2–4. The household will be less vulnerable to the
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death of the breadwinner if it has more financial assets. Therefore, it will buy less life
insurance.

The education levels of the respondent in the three tobit models in Table 5 are all
positive and statistically significant, consistent with Burnett and Palmer (1984). It
suggests that a more educated household has a greater likelihood of understand-
ing the need for insurance. The results also provide some evidence that life insur-
ance demand is related to the bequest motive for the term life insurance regression
and the sum of term life and net amount at risk regression. If a couple desires to
leave an estate, the evidence suggests a positive relationship between a bequest
and the demand for total life insurance, although its coefficient is not statistically
significant.

We also note the negative relationship between term and whole life insurance in the
demand equation. Term life insurance is negatively related to cash value and net
amount at risk, respectively, of whole life insurance, which means that whole life
insurance is a substitute for term life insurance. Another finding is that labor income
of both spouses in most cases is positively related to the net amount at risk, the term
life, and the total insurance demand in our tobit models. Foreseeable major financial
obligations expected to be met in the near future such as educational expenses, health
care costs, and so forth are also positively and significantly related to the net amount
at risk, the term life, and the total life insurance demand. In this sense, people tend to
use life insurance to manage their current or short-term obligations.11

ROBUSTNESS CHECK: VALUING NONMONETARY CONTRIBUTION

One may argue that the nonmonetary contribution of a spouse who stays at home
should be considered as income, as a family will also suffer a financial loss if the
spouse were to die. To impute the value of household services we divide the sam-
ple into two parts. It is interesting to examine whether the positive and significant
relationship between financial vulnerability index and insurance holdings we find in
section Life Cycle Protection Analysis is driven by families’ different choices between
earning two incomes and earning one income.

Valuing in monetary terms the time spent on productive household activities by using
shadow and/or market prices and then adding this value to money income measure
allows us to examine whether the households take into account this housework value
when they purchase life insurance. We impute a housework value by using the selec-
tivity correction method of Heckman (1979). Heckman (1979)’s two-step estimation

11 We also explore the impact of the baby-boom cohort on the life insurance demand. The baby-
boom generation refers to the cohort born between 1946 and 1964. Contrary to the finding of
Chen, Wong, and Lee (2001), we do not find a significant difference between the baby-boom
cohort’s life insurance purchasing behavior and earlier or later counterparts. Since controlling
for whether a householder belongs to the baby-boom cohort does not improve our regression
results, we do not include it in our regression model.
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procedure includes both a selection equation and regression equation:

Selection equation:
z∗

s = γ ′
s ws + us, zs = 1 if z∗

s > 0
zs = 0 otherwise

Prob(zs = 1) = �(γ ′
s ws) and Prob(zs = 0) = 1 − �(γ ′

s ws)
where s = wife or hus.

(13)

Regression equation:
Log(Ys) = β ′

s Xs + εs observed only if zs = 1
(us, εs) ∼ bivariate normal [0, 0, 1, σs,ε, ρs].

(14)

The selection variable z∗
s is not observed. We only observe only whether a spouse is

working or not. If the spouse is working, labor income Ys is observed and we assign
a working indicator zs = 1. We first estimate the probit selection equation to obtain
estimates of γ s. Then we calculate λ̂s = φ(γ̂ ′

s ws)/�(γ̂ ′
s ws) for each observation in the

selected sample. Next we estimate βs and βs,λ = ρsσ s,ε by least squares regression of
log of Ys on Xs and λ̂s .

Log of labor income is the dependent variable in the regression equation, which is
determined by the number of children, education, and age. The results of the Heckman
two-step estimation are shown in Table A1 in Appendix A. As the number of children
increases, the probability of the respondent12 working outside increases while that of
the spouse decreases. Higher education is associated with the higher probability of
working outside and the higher salary for both respondents and spouses.

If the observed labor income is less than the imputed value Ŷs , we set the labor income
equal to the imputed value Ŷs and then reestimate the tobit regressions on life insur-
ance demand shown in Equations (10), (11), and (12). Table A2 shows the results of
life cycle relationship between the sum of net amount at risk and term life insurance
and financial vulnerability index with imputed housework value. The regression re-
sults with the net amount at risk or the term life insurance as the dependent variable
adjusting for imputed housework value have the same sign and significance as those
in Tables 2 and 3, but are not reported here. Based on Equation (12), Table A3 shows
the life cycle relationship between life insurance and a household’s portfolio with
imputed housework value in 2001.

In general, our results are robust with and without imputation of housework value
since we obtain similar estimates and significance. In addition, we notice an inter-
esting pattern. Compared with Tables 4 and 5, our regression results in Tables A2
and A3 show that life insurance demand is consistently slightly less sensitive to fi-
nancial vulnerability in both magnitude and statistical significance when we impute
the housework value in monetary terms.13 For example, the coefficient of financial

12 In most cases the respondent is the husband.
13 We reach the same conclusion with the net amount at risk or the term life insurance as the

dependent variable in different years.
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vulnerability index in 2001 in Table 4 is 4.5764 while it decreases by 18 percent to
3.7363 in Table A2 with imputed housework value. Similarly, in the portfolio impli-
cation regression, the coefficient of financial vulnerability index in 2001 in Table 5
is 1.5686 while it decreases to 1.5159 in Table A3 with imputed housework value.
Moreover, the coefficient of financial vulnerability index in Table A3 is slightly less
significant at 8 percent compared to 6 percent in Table 5. It is not a surprising result.
There are two possible explanations: first, the households do not buy life insurance
on the housekeepers. The economic justification for life insurance purchase, we learn
from the textbook, is that the insured earns an income, and others are dependent
on that earning capacity for at least part of their financial support (Rejda, 2005). If
the households follow this suggestion, no life insurance will be purchased on the
housekeepers’ lives because other family members do not depend on their earning
capacity to sustain current living standards. Second, if the one-income households (or
so-called traditional families) recognize the economic value of housework and impute
the monetary terms to it, they will treat themselves as two-income families because
the housekeepers also create “income” at home. In theory, two-income households
are less vulnerable to the death of an earner than one-income households in which
only one parent is in the labor force. So the life insurance demand of two-income fam-
ilies is less sensitive to the households’ financial vulnerabilities. Although the above
two explanations are alternative, they are not mutually exclusive explanations for our
findings. It is possible that the households realize the housework value but do not
purchase life insurance on the housekeepers. The first explanation seems to support
the reduced significance in the coefficients of financial vulnerability index and the
second explanation provides a support for their reduced magnitude.

CONCLUSION

We find a relationship between a household’s financial vulnerability and the demand
for life insurance. Unlike Bernheim et al. (2001), we decompose the demand for life
insurance into the demand for term life and whole life insurance and take into account
the vulnerability to loss of labor income to both spouses. Further, we employ an index
of financial vulnerability that has several important features. First, it is transparent
in the sense that we do not rely upon a proprietary model to construct it. Second, it
is easy to implement since it dramatically reduces the cost associated with compiling
data and modeling households’ financial vulnerabilities. Third, our index can study
households’ life cycle protection by using different types of life insurance, respectively.
Fourth, it is close to the reality in the sense that the consumption-to-income ratio for
each household in the index is obtained from the annual survey, Consumer Expenditures
Survey.

Bernheim et al. (2001) found that the correlation between life insurance demand and
financial vulnerability is essentially zero throughout the entire life cycle (they did not
distinguish between whole life insurance and term life insurance and they used a fi-
nancial planning model to decide the benchmark life insurance). While our result also
does not consistently apply to whole life insurance, we do see a strong relationship
between term and total insurance and financial vulnerability in our life cycle analysis.
Our finding of a positive relationship between a household’s financial vulnerability
and the term life insurance and total life insurance holdings, respectively, seems rea-
sonable in the light of the theory. Our empirical analysis shows that the more volatile
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the living standard in a household will be, the more term or total life insurance it will
purchase.

Another conclusion from our life cycle regression results is that older households
tend to use less life insurance to protect a certain level of financial vulnerability than
younger households. This may arise from the elders’ avoidance of the higher price
of life insurance or decreasing absolute risk aversion since a household generally
accumulates more wealth as it gets older. We also present evidence of how individ-
ual households change their portfolio over the life cycle and how this relates to the
demand for life insurance. We find limited positive (negative) relationship between
individual retirement accounts, annuities, and real estate (bonds), respectively, with
life insurance holdings for some age groups. Finally, we take into account the non-
monetary contribution of family members. Our results are robust no matter whether
we impute the value of the housework or not.

APPENDIX ESTIMATION RESULTS OF ROBUSTNESS CHECK: VALUING NONMONETARY

CONTRIBUTION

TABLE A1

Estimation Results of the Heckman Model

Log(Labor Income)

Regression Equation Respondent Spouse
Independent Variables Estimate Estimate

Intercept 8.1039∗∗∗ 9.2257∗∗∗

(0.274) (0.396)
Number of dependent children 0.0527 −0.0034

(0.034) (0.049)
Education level of the respondent 0.1245∗∗∗

(0.016)
Age of the respondent 0.0282∗∗∗

(0.004)
Education level of the spouse 0.0527∗∗

(0.023)
Age of the spouse 0.0118∗∗

(0.006)

Adjusted R-square 0.1279 0.1183

Working Indicator

Selection Equation Respondent Spouse
Independent Variables Estimate Estimate

Intercept 6.2064 5.6874
(43.358) (31.847)

Number of Dependent Children 0.0356∗ −0.1243∗∗∗

(0.020) (0.014)

(continued)
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TABLE A1
(Continued)

Working Indicator

Selection Equation Respondent Spouse
Independent Variables Estimate Estimate

Education level of the respondent 0.0427∗∗∗

(0.009)
Age of the respondent −0.0224∗∗∗

(0.002)
Spouse working indicator −4.8848

(43.358)
Education level of the spouse 0.0629∗∗∗

(0.006)
Age of the spouse −0.0207∗∗∗

(0.002)
Respondent working indicator −5.1709

(31.846)

λ −7.5471∗∗∗ −6.8699∗∗∗

(0.274) (0.282)
Log-likelihood −1990.90 −3777.74

Note: Number of observations: 6,755.
Standard errors are presented below the estimated coefficients.
∗∗∗ Significant at 1% level
∗∗ Significant at 5% level
∗ Significant at 10% level
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