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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 avoidance of income volatility as a result of the
death of a wage-earning household member through the purchases of
life insurance. We first develop a financial vulnerability index to control
for the risk to a household. We then examine the demand for life insur-
ance using several definitions of life insurance. We find, in contrast to
previous research, that there is a relationship between financial vulner-
ability and the amount of term life or total life insurance purchases. In
addition, we find older consumers use less life insurance to protect a cer-
tain level of financial vulnerability than the younger consumers. Finally,
the proportion of life insurance in a household portfolio decreases as the
household gets older.

1. INTRODUCTION

A household’s demand for life insurance depends on its economic and
demographic structures. Using the Survey of Consumer Finances (SCF),
our study examines the life cycle demand for different types of life insur-
ance. First, we test for the consumer’s avoidance of volatility of household
income through the purchases of life insurance. We define financial vulner-
ability as the household’s sensitivity to the loss of income due to the death
of a spouse and develop a financial vulnerability index to control for this
household’s risk. We then examine the demand for life insurance using sev-
eral types of life insurance. Finally, we examine consumer portfolios to see
the relationship between insurance and other assets.

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

Our study captures the relationship between the spouses by including a
household’s total life insurance held on the life of both the husband and the
wife. In this paper we focus explicitly on those households with a married
couple. Those households are between 20 and 64 years of age and at least
one of spouses has regular earnings as an employee. Our index measures
the financial vulnerability by the volatility of a couple’s living standard as a
whole. In the case of the breadwinner, the key determinant of the demand
for life insurance is the effect of the insured’s death on the future consump-
tion of the other household members. In addition, our index is based only
on the total amount of life insurance held by each household, and not on the
individual demand for life insurance by each spouse. Our income volatility
index does a good job in explaining the financial vulnerability of a house-
hold. In contrast to previous research, e.g. Bernheim et al. (2001), we find
relationships between financial vulnerability and purchases of term life in-
surance 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 vulnerability decreases
for older households. It suggests younger households are likely to use more
life insurance to manage its financial vulnerability but the household sub-
stitutes the price-increasing life insurance for other protection methods as it
gets older.

Our empirical examination of the consumer portfolios suggests that mu-
tual funds are complements to total life insurance for the young-aged and
bonds are complements to total life insurance for all ages. However, the
real estate is a substitute for total life insurance. Moreover, the proportion
of total life insurance in a household’s portfolio decreases as the household
gets older.

The paper is organized as follows. Section 2 provides our method for
measuring financial vulnerability, and section 3 describes the data, variables
and hypotheses. Section 4 discusses our estimation methodology. Section
5 shows the results of the relationship between households’ life insurance
holdings and financial vulnerability with pooled and life cycle data respec-
tively. We then examine the household’s portfolio to see the relationship
between life insurance and other assets. The final section summarizes the
study.
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2. A DIFFERENTSTRATEGY FORMEASURING FINANCIAL

VULNERABILITY

2.1. Concept. Bernheim et al. (2001) adopted a yardstick for quantifying
financial vulnerability: the percentage decline in an individual’s sustain-
able living standard that would result from a spouse’s death. To calculate
this decline, they made use of a life cycle model embodied in the financial
planning software, Economic Security Planner (or ESPlanner).1 The model
underlying ESPlanner is a dynamic life cycle consumption model and uses
the household’s highest sustainable living standard to obtain the benchmark
life insurance holding. Bernheim et al. (2001) use this benchmark life insur-
ance holding to determine the vulnerability which is the difference between
current life insurance holdings and the benchmark. Our first concern is
whether it is appropriate to use the highest sustainable living standard to
obtain the benchmark. In reality, people normally lead a life style below
their highest living standard. If consumers are prudent, they will set aside
some money to for a “rainy day” (Kimball, 1990). Our second concern is
that if the benchmark from ESPlanner does not accurately reflect a house-
holds’ financial vulnerability, it is likely that Bernheim et al. (2001) would
conclude there is no significant correlation between life insurance and fi-
nancial vulnerability.

Bernheim et al. (2001) also failed to make distinctions between term life
insurance and whole life insurance demand in their analysis. There are dif-
ferences between term life insurance and whole life insurance. 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 ensur-
ing 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. Finally, 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 pur-
chasing behavior. Since income is the most important factor influencing a
couple’s living standard and we assume people like to maintain their living
standard for the long run, our assumption is that current whole life and term
life insurance holdings reflect a household’s current perception of overall
future potential financial vulnerability.

1Economic Security Planner, Inc. provides free copies of the software for academic re-
search: www.ESPlanner.com.
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2.2. Financial Vulnerability Index. One of the primary assumptions re-
garding a couple’s standard of living involves determining the relative cost
savings from living together versus separately. There are fixed costs of oper-
ating a household which can be ”shared” between spouses. For example, an
expenditure ofĈ, when there are two adults in the household provides the
same standard of living for each household member as does an expenditure
of C when there is only one adult in the household.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 liv-
ing standard. 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 equivalent factor. Furthermore, we make the following as-
sumption: the ratio of consumption (Ci) to labor earnings (Yi) is constant
for each householdi. That is,

Ci = αi ∗ Yi.(1)

The reason why we use labor earnings instead of the sum of household
salaries and non-salary income to capture a household’s financial vulnera-
bility is that the non-salary income, e.g. income of investment assets can
be earned by an individual even if his/her spouse dies. The termαi absorbs
the effects of taxation, future obligations, saving and income growth rate,
inflation and other factors.

When both of spouses are alive, the living standard of the householdi is

Ci = αi
Yhus,i + Ywife,i

(2 + N
2
)0.678

.(2)

The variableYhus,i is the husband’s main job and non-main job salary
of the householdi , Ywife,i is the wife’s main job and non-main job salary
of the householdi andCi is the living standard of householdi when both
of spouses are alive.N is the number of the dependent children.20.678

measures the household scale economies.
When the husband dies, the living standard of the wifeCwife,i becomes

Cwife,i = αi
Ywife,i

(1 + N
2
)0.678

.(3)

The impact on the wife of the householdi if her husband dies(IMPACTwife,i)
can be expressed as the percentage decline in her living standard:

2The OECD uses a value of 0.7 for the exponent (see Ringen (1991)).
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IMPACTwife,i =
Cwife,i

Ci

− 1 =
Ywife,i(2 + N

2
)0.678

(Yhus,i + Ywife,i)(1 + N
2
)0.678

− 1.(4)

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

Chus,i = αi
Yhus,i

(1 + N
2
)0.678

.(5)

The impact on the husband of the householdi if his wife dies(IMPACThus,i)
is given by

IMPACThus,i =
Chus,i

Ci

− 1 =
Yhus,i(2 + N

2
)0.678

(Yhus,i + Ywife,i)(1 + N
2
)0.678

− 1.(6)

Our index of financial vulnerability(IMPACTi) of the householdi can
then be defined as

IMPACTi =
√

qhus
x,i Ȳhus,i(IMPACTwife,i)2 + qwife

y,i Ȳwife,i(IMPACThus,i)2.(7)

The index we defined is similar to the definition of standard deviation.
The variableqhus,i

x,i is the one-year death probability of the husband agedx

of the householdi in the survey year andqwife
y,i the one-year death probabil-

ity of the wife agedy of the householdi in the survey year. We use the
1990-1995 US SOA Life Insurance Basic Mortality Table to capture the
mortality experience of the observed household. The reason why we use
one-year death probability is that the current life insurance holding reflects
the household’s expectation of its potential risks if one of spouses dies in
the foreseeable future, e.g. one year. The variablesȲhus,i andȲwife,i are the
scaled husband’s labor income and the scaled wife’s labor earnings respec-
tively.3 The reason why we include the scaled labor income in our finan-
cial vulnerability index is to capture two effects: on the one hand, it takes
into account of the “absolute” consumption need of a surviving spouse (and
other members of the family) sinceceteris paribusthe family with a higher
level of income certainly needs more life insurance coverage upon its more
important wage-earner’s death because of its more expensive lifestyle given
its higher family income; on the other hand, the scaled income may pick
up the non-linear relationship between income and consumption. It may be
that the low-income household needs to consume most of its income and

3We divide the husband’s incomeYhus,iand the wife’s incomeYwife,i by 10,000 respectively.
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the high-income household is able to save.4 Our index also solves one of
the main problems to use this dataset: the Survey of Consumer Finances
reports the results of the survey based on a household instead of an indi-
vidual. Our index measures the financial vulnerability by the volatility of a
couple’s living standard as a whole. IMPACTi thus captures the volatility
of a household’s financial situation if one of spouses dies.

3. DATA , VARIABLES, AND HYPOTHESIS

We now turn to an empirical examination of the effects of financial vul-
nerability on the household’s demand for term life insurance, whole life
insurance and total life insurance. Firstly, we exam the pooled data and
then investigate the relationship with a life cycle analysis. In addition to the
above approach of using household income volatility as a proxy of finan-
cial vulnerability, we will control for other influential factors to clarify the
relationship between different types of life insurance demand and financial
vulnerability in our regression models. Finally, we explore a household’s
asset portfolio.

3.1. Data Description. The sample for our study consists of the 1992,
1995, 1998 and 2001 years of the Survey 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, pensions, attitudes
about financial matters, the nature of transactions with various types of fi-
nancial institutions, housing, real estate, business, vehicles, health and life
insurance, 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 household.5 Following Bernheim et al. (2001), we use
the first implicate in this study.6 Further, the SCF data is not a panel data
since the respondents are different in these four surveys. We can treat each
year’s whole data set as a “representative” observation. More specifically,
the same age group has different assets, debts, obligations, etc. Similarly,
households with same obligations belong to different age groups, etc. So the
total number of observations in a year can be treated as a dynamic process.
Moreover, we use year indicator variables to capture the time effects.7

4We thank two anonymous referees’ valuable comments on this issue.
5Kennickell (1994) provides a description of the imputation procedure.
6The main function of the first iteration is to create reliable starting values. Since after each
imputation is made the resulting value is taken to be “real” in the succeeding imputations
(Kennickell, 1994), we deem the first implication is more accurate and more appropriate
for our analysis.
7We obtain similar results when we run the regressions on each year’s survey separately.
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Because we are looking at those who have the need for life insurance we
restrict the ages of the respondents to a range from 20 to 64. Following
Bernheim et al. (2001), we exclude the observations that neither spouse had
regular earnings as an employee. Accurate measurement of life insurance
coverage is, of course, particularly critical for our analysis. Our final sample
consists of 7,533 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. Fortunately, the SCF data match up reasonably well with other
sources of information concerning this variable.8 Table 1 shows the descrip-
tive 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 the main job and non-main job salary and wage. “Cash” in-
cludes checking 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 mu-
tual funds, government bond mutual funds, other bond mutual funds, com-
bination and other mutual funds and total directly-held mutual funds, ex-
cluding market-money mutual funds. “Stock” refers to the publicly traded
stock. “Bond” includes tax-exempt bonds (state and local bonds),mortgage-
backed bonds, US government and government agency bonds and bills, cor-
porate and foreign bonds and savings bonds. “A household’s individual
retirement account” includes individual retirement account, thrift accounts
and future pensions. “Individual 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 prop-
erty, 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. The baby boom indica-
tor equals one if the respondent or the spouse was born between 1946 and
1964, and zero otherwise.

8Bernheim et al. (2001) made some comparisons between statistics on life insurance cov-
erage (including all individual and group policies) drawn from the SCF and from a survey
fielded by the life Insurance Marketing Research Organization (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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An important characteristic of the SCF is that it contains information
only on the total amount of term life insurance and total amount of whole
life insurance held by each household, and not on the division of this insur-
ance between spouses. Bernheim et al. (2001) estimated 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 non-asset 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 they do
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 financial vulnerability. Thus, we try to explore the relation between
different types of life insurance demand and financial vulnerability directly
based on the structure and characteristics of the household.

3.2. Dependent Variables and Hypotheses.From the perspective of con-
sumers, we consider the policy face value and the “net amount at risk” of
whole life insurance as proxies of whole life insurance quantity demanded
and the face value of term life insurance as a proxy of term life insurance
quantity demanded. The face value is the amount an insurer will pay to the
beneficiary when the insured dies. The face value also reflects the amount
a household perceives is appropriate to manage its financial vulnerability.
However, there is a problem with face value of whole life insurance as pol-
icy reserves stated on a per-policy basis can be considered as “vanishing” or
ending with the insured’s death. Under this view of the reserve, the actual
amount of pure whole life insurance protection at any point is the difference
between the policy reserve at that point and the face amount. This differ-
ence is called the “net amount at risk” (Black and Skipper, 2000). Thus,
the net amount at risk is also a good proxy of the quantity of whole life
insurance demanded from the standpoint of the purchaser.

We consider our dependent variables to convey more information about
life insurance demand and its relation with financial vulnerability than the
previous research as these have typically used face amount. Because of the
skewness of the face value or the net amount at risk, we use a logarith-
mic transformation. Since Bernheim et al. (2001) explored the relationship
based on the total insurance demand, we also try to study this relationship
by two different total life insurance demand definitions. The first total life
insurance is defined as the sum of whole life insurance and term life in-
surance face values. The second total life insurance definition is the sum
of term life insurance face value and the net amount at risk of whole life
insurance.
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According to Ando and Modigliani (1963)’s life cycle theory, an individ-
ual’s income will be low in the beginning and end stages of life and high
during the middle earning years of life. Term insurance can be useful for
persons with low incomes and high insurance needs (Black and Skipper,
2000). Since younger families have lower income and less wealth accu-
mulation, they may desire lower-cost insurance protection. On the other
hand, while older families possibly have lower income, they have already
accumulated a certain amount of wealth. It is possible that an annuity is a
substitute for life insurance. In addition, Chen et al. (2001) state that baby
boomers tend to purchase less life insurance than their earlier counterparts.
Baby boomers are in the middle-age 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.
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3.3. Other Explanatory Variables and Hypotheses.In addition to inde-
pendent variable IMPACTi, other differences, such as demographic char-
acteristics, financial situation and obligations, among couples are expected
to affect life insurance demand. When we identify those factors, it will
give us a clearer relationship between life insurance demand and financial
vulnerability.

Assets. Intuitively, the wealth a person holds will influence his or her 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 in-
crement of 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 decrease in aversion to risk.

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, individ-
ual 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. In
order to capture potential quadratic effects, we further include second-order
terms.

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 edu-
cation 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 pur-
chasing 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 data,
there is a question concerning an expected inheritance. Thus, we are able to
control for a potential substitute for the life insurance. Also the survey asked
whether there are any foreseeable major financial obligations expected to
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be met in the future such as educational expenses, health care costs and so
forth. We control for these 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.

Price. Price is a critically important determinant of insurance demand and
supply. However, the fact remains that no completely satisfactory national
measures of price exist and the price elasticity of life insurance is not well
understood (Black and Skipper, 2000). Babbel (1985) examined the price
elasticity of whole life insurance policies issued in the United States, using
various price measures. Under his methodology, he found prices to be neg-
atively related to new sales, with elasticity ranging from -0.32 to -0.92. We
also predict a negative relation between the whole life insurance price and
whole life insurance demand in the SCF. We use the premium per $1 face
value as our price measure.9

Term Life Insurance. Term life insurance furnishes protection for a lim-
ited 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 noth-
ing is paid in case of survival. Term insurance 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 invested sep-
arately, such as in a mutual fund, savings account, an annuity, or other in-
vestment media. The hope is that the term plus the separate investment will
outperform the cash-value life insurance policy (Black and Skipper, 2000).
Thus, we predict 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 whole
life demand function.

Age. The relationship between age and life insurance is ambiguous. Bur-
nett and Palmer (1984) do not find a significant relationship between age
and life insurance holdings. For older people, they may have a greater de-
sire to leave a bequest. However, they may have a binding budget constraint
when approaching retirement. In our model, we further explore the impact
of the absolute age difference between the husband and the wife on different
types of life insurance demand.

9We come up with this price proxy based on the data we can get from the Survey of Con-
sumer Finances.
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Income. We include household labor income in our model. Income, like
wealth, may have ambiguous term. 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 obligation. Thus, one could hypothe-
size a positive relationship between income and insurance demand. Burnett
and Palmer (1984) find a significant and positive relationship between in-
come and life insurance holdings.

4. ESTIMATION METHODOLOGY

The regression equations were estimated initially using ordinary least
squares (OLS). OLS is potentially problematical because there is about 35%
zero term life face value, 58% zero whole life face value and 16% zero total
life insurance face value. Tobit models under this situation will give us con-
sistent estimates. Moreover, we suspect that there are endogeneity issues
arising from the relationships between independent variables in the whole
life insurance regression: log value of premium with age and log value of
cash value. Thus, we account for endogeneity of price and a non-normally
distributed dependant variable by employing a simultaneous Tobit estima-
tion procedure. Our simultaneous-equation Tobit model is defined as:

premrate = α1 + β′
1X1 + ε1(8)

Log(wlife) = α2 + β2premrate + β3IMPACT + φ′X2 + ε2

whereLog(wlife) = 0 if wlife ≤ 0

and cov(ε1, ε2) 6= 0,

wherepremrate is the premium per $1 of whole life coverage, IMPACT
is our vulnerability index, andwlife is the measure of whole life insurance
face value, cash value and net amount at risk respectively.

After we estimated the simultaneous-equation Tobit model, we found the
simultaneous structure is not appropriate.10 The SCF does not include the
information on the term life insurance premium. We also assume the re-
gression on the term life insurance does not have the endogeneity problem.
So we employ the ordinary Tobit estimation of the life insurance demand
model. In addition to three different dependent variables to measure whole
life insurance demanded (log of whole life face value, log of cash value of

10Sinceσ12/σ2
2 = −1.3414 and is insignificant (p-value = 1.0000), we cannot reject the

hypothesis of no endogeneity.
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whole life and log of net amount at risk of whole life), we estimate another
three quantities: log of term life face value, log of sum of term life face
value and whole 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 de-
pendent 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. We
then estimate the following Tobit regression:

Log(LifeIns) = α3 + γIMPACT + β′X + ε3,(9)

whereLifeIns stands for six different dependent variables representing quan-
tity of insurance demanded. IMPACT is our financial vulnerability index.
We expect the coefficientγ is positive which means that a household in-
creases its life insurance holdings with increasing financial vulnerability.
The vectorX stands for other explanatory variables.

5. ESTIMATION RESULTS

5.1. Pooled Analysis.This sub-section presents the results of the tests of
the relationship between different life insurance holdings and a household’s
financial vulnerability with the pooled data. We also provide the robustness
test.

5.1.1. Pooled Analysis Results.The regression models in Table 2 show that
there is no significant relationship between a household’s financial vulner-
ability and its whole life insurance holdings in all three Tobit regressions
(face value, cash value and net amount at risk) as the marginal effects of the
financial vulnerability index are all insignificant. An important conclusion
to be drawn from Table 3 is that there is a positive and significant relation-
ship between a household’s term life insurance and the sum of term life and
whole life insurance face value respectively and its financial vulnerability.
The higher volatility of potential living standard implies more term or total
life insurance purchases. The results suggest that households tend to use
term life or a combination of term life and whole life insurance instead of
solely whole life insurance to reduce their potential financial vulnerabil-
ity. 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.

The education levels of the husband and the wife in the six Tobit models
are almost all positive and statistically significant, consistent with Burnett
and Palmer (1984). The effect that a more educated household has a greater
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likelihood of understanding the need for insurance dominates the substi-
tution effect of the wife’s human capital (education) for “pure” insurance
on the husband. The results also provide some evidence that life insurance
demand is related to the bequest motive. If a couple desires to leave an
estate, the evidence suggests a positive relationship between a bequest and
the demand for total life insurance.

We also note the relationship between term and whole life insurance in
the demand equation. Term life insurance is significantly and negatively
related to whole life insurance which means that term life insurance is a
substitute for the whole life insurance.

Our age and quadratic age explanatory variables are only marginally sig-
nificant with the pooled data. However, the age difference between the
spouses is significant and negative in the first-order term but significant and
positive in the quadratic term in the term life model and total life model.
After we explore the total marginal effect of age on the demand for life
insurance, we see a negative relationship between age difference between
spouses and life insurance demand. This suggests that when the age differ-
ence between spouses increases, the household tends to use other methods
instead of life insurance to manage their risks because the price of life in-
surance may be too high for the elder spouse.11

Another finding is that labor income of both spouses is positively related
to the whole life cash value, the term life and 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 positively and significantly related to the term life and total
life insurance demand but we do not find this relationship for the whole
life net amount at risk. In this sense, people tend to use term life insurance
instead of whole life net amount at risk to manage their current or short-term
obligation.

11We 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 et al. (2001), we do not find a significant difference of the baby boom
cohort’s life insurance purchasing behavior from earlier or later counterparts. Since con-
trolling 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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5.1.2. Robustness of the Results.The households with the living standard
below the US official poverty thresholds may not voluntarily purchase life
insurance because they may receive governmental subsidiaries, e.g. social
security— one kind of insurance. We exclude 333 households with the total
income from all sources below the US official poverty thresholds by size of
family and number of related children under 18 years to test the robustness
of our results.12 The estimated coefficients are close to those reported in
Table 2 and Table 3. For example, The marginal effects of financial vulner-
ability index estimated from the dataset excluding the households with the
living standard below the US official poverty thresholds shown in Table 4
are very close to those in Table 2 and Table 3.

Table 4: Marginal Effects of Financial Vulnerability Index Exclud-
ing the Households with the Living Standard below the US Official
Poverty Thresholds

Log(Whole Life Log(CV Log(NAR

Variable FV+0.00001) +0.00001) +0.00001)

Financial vulnerability index 0.3807 0.7389 0.3323
(0.251) (0.688) (0.366)

Log(Term Life Log(Term+Whole Log(Term+

Variable FV+0.00001) Life FV+0.00001) NAR+0.00001)

Financial vulnerability index 4.2692*** 2.4734*** 2.8234***
(0.867) (0.587) (0.623)

Total number of observations: 7,200; Standard errors are presented below the estimated coefficients;
a Marginal effects (M. E.) of Tobit models are computed at the mean of Xs and are derived from

equations like those shown in Table 2 and Table 3;

*** Significant at 1% level;** Significant at 5% level;* Significant at 10% level.

Moreover, one may argue that the non-monetary 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.13 To impute the value of
household services we divide the sample into two parts. For those below
the median household salary income ($54,520)14 we assume the value of
household service is the difference between $10,000 and the salary of the
lower earning spouse. For those above the median we assume the value
of household services is the difference between $20,000 and the salary of

12The poverty thresholds are obtained fromwww.census.gov. All poverty thresholds are
translated to year 2001 dollars.
13Our thanks to a reviewer for making this point.
14It is the median salary income of all households which include those with no labor in-
come.



24 YIJIA LIN AND MARTIN F. GRACE

the lower earning spouse. We attempt to refine this analysis but there does
not seem to be a generally accepted methodology for valuing household
services that also could be determined from our data set. Then we offer this
crude adjustment as a robustness check on our original results.

We find that by adding the value of household services to household in-
come, the sign and significance do not change. However, the magnitude
of the estimates of financial vulnerability index is smaller than that without
taking account of the value of non-salary housework services. One pos-
sible explanation is that imputing value of non-salary housework services
increases the wealth of a household. So risk aversion decreases thus its
sensitivity to the financial vulnerability also decreases.15

5.2. Life Cycle Analysis. We separate the sample into three age groups:
Age 20–34; Age 35–49 and Age 50–64. They represent the young house-
holds, the middle–age households and the older households. Table 5 presents
the results of the tests of the life cycle relationship between the different life
insurance demand definitions and financial vulnerability. We still do not
find a significant relationship between a household’s net amount at risk and
its financial vulnerability for any of these three age groups. These results
are consistent with those results shown in Table 2. In contrast, we do see a
positive relationship between term insurance and financial vulnerability for
different age groups. For term life insurance, the relationship between term
life and financial vulnerability is not significant for the age group 20–34.
There are two possible explanations for this result. First, the number of ob-
servations for the younger ages is much smaller than that of the middle–age
or the older–age groups (1,692 for young ages vs. 3,397 for middle ages
and 2,444 for old ages). Second, it may imply that the young household
does not value the protection of life insurance. When we combine the term
life and whole life together, the relation between total life insurance and a
household’s financial vulnerability is also only significant for the middle–
age households and the older households. An important conclusion to be
drawn from this is that as a household gets older, it tends to use less total
life insurance (sum of term life and whole life) to handle a certain level of
financial vulnerability. The marginal effects of financial vulnerability de-
crease with age (from 4.7864 for the 35–49 age group to 2.2729 for the 50–
64 age group in the sum of term life face value and whole life net amount
at risk regression).

15The results are available upon request. However, we should treat the results with some
skepticism as we do not estimate the true value of a spouse’s household services. We
merely attempt to discern how robust our original results are to a potential change in the
value of household services.
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5.3. Life Insurance and Other Assets.Headen and Lee (1974) explore
the linkage between life insurance demand and household financial assets.
They construct a four–component interrelated household asset estimated us-
ing primary securities, money, time deposits and ordinary life insurance
sales. They use another four variables reflecting household expectations
and current economic conditions in financial markets: net savings, the con-
sumer 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 lowt-ratios for lagged al-
ternative assets, they conclude that the evidence concerning 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 investigate stocks and bonds quarterly flowing to household sector.
However, they do not explore the life cycle effects and do not study the term
insurance and whole life insurance separately.

We, on the other hand, investigate a household’s life insurance purchas-
ing behavior from a microeconomic perspective and treat each household as
a unit. Although we have found a life cycle relationship between life insur-
ance and financial vulnerability, it may be interesting to further determine
the life cycle relationship between a household life insurance holding and
other assets.

We focus on the relationship of a household’s whole life or term life in-
surance holdings with its four kinds of investments: mutual funds, stocks,
bonds and real estate. First, we explore the relationship between whole life
insurance and these four investments in Table 6. We do not see a signifi-
cant relationship between whole life face value or whole life net amount at
risk respectively and different investments. It suggests that a household’s
ownership of other assets has no impact on its whole life purchasing de-
cision. Second, we examine the term life and total life insurance. Table
7 shows that there is a significant and positive relationship between term
life insurance and mutual funds for the young-aged households. There is
also a significant and positive relationship between term life insurance and
bonds for the middle- and upper-aged households. The elasticities of the
term life insurance with respect to the real estate are negative for all ages.
This implies that mutual funds, stocks and bonds are complements and real
estate is a substitute to term life insurance. As for the total life insurance,
we observe similar results. An interesting finding is that in most cases the
elasticity of total life insurance decreases as people get older. It suggests
the proportion of total life insurance in a household portfolio decreases as
the household gets older.
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Table 5: Marginal Effects of Financial Vulnerability Index for Dif-
ferent Age Groups

Log(Whole Life Face Value +0.00001)
Variable Age 20-34 Age 35-49 Age 50-64
Financial vulnerability index -0.5418 1.6838*** -0.0259

(3.390) (0.516) (0.235)

Number of observations 1,692 3,397 2,444

Log(Whole Life Cash Value +0.00001)
Variable Age 20-34 Age 35-49 Age 50-64
Financial vulnerability index -14.1771** 1.7556 1.0864

(6.871) (1.520) (0.900)

Number of observations 1,692 3,397 2,444

Log(Whole Life NAR +0.00001)
Variable Age 20-34 Age 35-49 Age 50-64
Financial vulnerability index 0.7355 0.7966 0.2077

(2.428) (0.725) (0.568)

Number of observations 1,692 3,397 2,444

Log(Term Life Face Value +0.00001)
Variable Age 20-34 Age 35-49 Age 50-64
Financial vulnerability index 3.2922 7.6696*** 3.4862***

(9.519) (1.893) (1.021)

Number of observations 1,692 3,397 2,444

Log(Term + Whole Face Value +0.00001)
Variable Age 20-34 Age 35-49 Age 50-64
Financial vulnerability index 1.5534 4.3764*** 1.9203***

(8.225) (1.304) (0.607)

Number of observations 1,692 3,397 2,444

Log(Term FV+ Whole NAR +0.00001)
Variable Age 20-34 Age 35-49 Age 50-64
Financial vulnerability index 3.4276 4.7864*** 2.2729***

(8.371) (1.366) (0.678)

Number of observations 1,692 3,397 2,444
Total number of observations: 7,533; Standard errors are presented below the estimated coefficients;
a Marginal effects (M. E.) of Tobit models are computed at the mean of Xs and are derived from

equations like those shown in Table 2 and Table 3;

*** Significant at 1% level;** Significant at 5% level;* Significant at 10% level.
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Table 6: Elasticities of Whole Life Insurance Holdings with re-
spect to Different Investments for Different Age Groups

Whole Life Face Value +0.00001
Variables Age 20-34 Age 35-49 Age 50-64
Mutual fund 0.2351 0.0101 0.0050

(0.204) (0.040) (0.023)

Stock -0.0629 0.0375 -0.0051
(0.132) (0.025) (0.013)

Bond 0.0291 -0.0032 -0.0033
(0.137) (0.025) (0.020)

Real estate 0.0235 -0.0687 0.0490
(0.050) (0.062) (0.051)

Number of observations 1,692 3,397 2,444

Whole Life Cash Value +0.00001
Variables Age 20-34 Age 35-49 Age 50-64
Mutual fund 0.3875 0.2317 0.0571

(0.954) (0.229) (0.151)

Stock -0.2083 0.0045 0.0307
(0.591) (0.147) (0.085)

Bond 0.1361 0.3034** 0.2776**
(0.445) (0.141) (0.130)

Real estate 0.0799 -0.1750 -0.2165
(0.215) (0.352) (0.342)

Number of observations 1,692 3,397 2,444

Whole Life NAR +0.00001
Variables Age 20-34 Age 35-49 Age 50-64
Mutual fund 0.1763 -0.0673 -0.0045

(0.385) (0.097) (0.077)

Stock -0.0765 0.0246 0.0278
(0.247) (0.062) (0.044)

Bond 0.0678 0.0437 -0.0214
(0.181) (0.060) (0.067)

Real estate 0.0084 -0.1991 -0.0351
(0.093) (0.152) (0.178)

Number of observations 1,692 3,397 2,444
Total number of observations: 7,533;

Standard errors of linear combination of first-order term and quadratic term are presented below the elasticities;
a Elasticities of Tobit models are computed at the mean of Xs;

*** Significant at 1% level; ** Significant at 5% level; * Significant at 10% level.
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Table 7: Elasticities of Term Life and Total Life Insurance Hold-
ings with respect to Different Investments for Different Age
Groups

Term Life Face Value +0.00001
Variables Age 20-34 Age 35-49 Age 50-64
Mutual fund 1.3226** 0.0721 0.0718

(0.577) (0.159) (0.140)

Stock 0.1552 0.1152 0.1200
(0.343) (0.100) (0.078)

Bond 0.3177 0.2446** 0.2558**
(0.268) (0.096) (0.120)

Real estate -0.1035 -0.2085 -0.4765
(0.120) (0.241) (0.318)

Number of observations 1,692 3,397 2,444

Term + Whole FV +0.00001
Variables Age 20-34 Age 35-49 Age 50-64
Mutual fund 0.6361 0.1448 0.0219

(0.397) (0.091) (0.064)

Stock 0.2324 -0.0421 0.0561
(0.359) (0.058) (0.036)

Bond 0.2568 0.1608*** 0.1016*
(0.186) (0.055) (0.055)

Real estate -0.1063 -0.2439* -0.2180
(0.084) (0.138) (0.144)

Number of observations 1,692 3,397 2,444

Term FV + Whole NAR +0.00001
Variables Age 20-34 Age 35-49 Age 50-64
Mutual fund 0.8311** 0.1046 0.0187

(0.409) (0.096) (0.072)

Stock 0.1630 -0.0564 0.0639
(0.248) (0.061) (0.040)

Bond 0.3581* 0.1805*** 0.1017
(0.191) (0.058) (0.062)

Real estate -0.1184 -0.2660* -0.2395
(0.086) (0.145) (0.162)

Number of observations 1,692 3,397 2,444
Total number of observations: 7,533;

Standard errors of linear combination of first-order term and quadratic term are presented below the elasticities;
a Elasticities of Tobit models are computed at the mean of Xs;

*** Significant at 1% level; ** Significant at 5% level; * Significant at 10% level.



HOUSEHOLD LIFE CYCLE PROTECTION 29

6. CONCLUSION

We find a relationship between 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.
Further, we employ an index of financial vulnerability that has two impor-
tant features. First, it is transparent in the sense that we do not rely upon
a proprietary model to construct it and, second, we take into account the
vulnerability to loss of income to both spouses. Bernheim et al. (2001)
found that the correlation between life insurance demand and financial vul-
nerability is essentially zero throughout the entire life cycle (they did not
distinguish between whole life insurance and term life insurance and they
based the ESPlanner to decide the benchmark life insurance). While our
result also does not apply to whole life insurance, we do see a strong re-
lationship between term and total insurance and financial vulnerability in
our pooled and 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 reasonable in the light
of the theory. Our empirical analysis shows that the more volatile the living
standard a household will be, the more term or total life insurance it will
purchase.

The final conclusion from our life cycle regression results is that older
households tend to use less life insurance to protect a certain level of fi-
nancial vulnerability than younger households. This may arise from the
older’s avoidance of the higher price of life insurance or decreasing ab-
solute risk aversion since a household generally accumulate more wealth
as it gets older. Finally, we also present evidence of how individual house-
holds change their portfolio over the life cycle and how this relates to the
demand for life insurance.
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