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I. INTRODUCTION 

In 1987, a total of 7.1 trillion dollars of face value life insurance was 
held by U.S. households. Yet, despite this large aggregate, there remains 
the question of whether insurance purchases are appropriate to individual 
circumstances. The familiar adage that life insurance is “sold, not 
bought” suggests a certain lack of information on the part of households 
concerning the function of life insurance and the appropriate level of 
coverage. How well households meet their insurance needs is an impor- 
tant policy issue for it influences not only the incidence of poverty among 
widows, particularly elderly widows, but also the efficacy of social insur- 
ance schemes aimed at alleviating such poverty. If poverty of widows is 
merely an extension of their poverty while married, then social insurance 
aimed at the general problem of poverty may be most appropriate. How- 
ever, if poverty among widows is attributable to insufficient insurance 
purchases by deceased spouses, then survivor insurance is the more ap- 
propriate policy response. 

This paper asks whether households purchase adequate amounts of life 
insurance. It extends our earlier analysis of this issue (Auerbach and 
Kotlikoff, 1987) through the use of a considerably richer data set and by 
considering the possibility that annuities are unavailable or too expensive 
to warrant its purchase. The new data are SRI International’s 1980, 1982, 
and 1984 surveys of the financial positions of American households. 
While our previous results were limited to households whose heads 
ranged from 58 to 65 in age, the present paper considers younger house- 
holds whose heads are between 35 and 55 years old. Younger households 
are likely to have a greater fraction of their resources tied up in human 
wealth and, as a consequence, may be in greater need of life insurance. 

The findings in this study reinforce our previous finding about the in- 
adequacy of insurance coverage. Under the assumption that actuarially 
fair annuities are available we find that just over 30% of wives are inade- 
quately insured, by which we mean they would suffer a loss in their 
sustainable consumption of at least 30% in the event of being widowed. If 
one assumes that annuities are not available, the fraction of wives who are 
inadequately insured is 25%. These findings on inadequate life insurance 
are even more striking if one focuses on those households where the 
husband has no employer-provided group coverage and where the wife is 
at risk, i.e., where over half of the couple’s present expected value of 
resources is tied up in income streams that are contingent on the hus- 
band’s survival. The fraction of such wives who are inadequately insured 
is 41%, if one assumes fair annuities are available, and 33%, if one as- 
sumes annuities are not available. 
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Our assessment that a significant degree of American wives are un- 
derinsured for the death of their husbands is sustained even if life insur- 
ance policies are actuarially unfair. In our analysis we consider how our 
measure of insurance inadequacy is altered by the assumption of a 30% 
loading factor as suggested by Friedman and Warshawsky (1988). 

The new data set has some special information bearing on the failure of 
households to insure adequately. The data indicate the way in which life 
insurance is obtained (provision of group insurance through employers 
versus individual purchase) and the frequency with which individual life 
insurance policies are updated. These data can be used to determine 
whether provision by employers of life insurance affects the total level of 
coverage and the diligence of individual households in determining how 
much insurance to purchase. We find that group coverage positively af- 
fects the level of total coverage; households with group policies are some- 
what more adequately insured than those without, although over 26% of 
households with group policies still have inadequate coverage. The fact 
that households with group coverage are somewhat better insured is not 
surprising since many at risk households without group coverage hold 
little or no insurance and/or have not updated their insurance coverage 
for several years. 

The data on adjustment of individual life insurance policies is quite 
telling. Just over 60% of the sample of all husbands and 63% of those 
husbands with no group insurance report they have not changed their 
individual life insurance policies in the last 5 years. G iven that the data 
cover a period of rapid inflation and that most life insurance policies are 
not inflation indexed, this seems prima facie evidence against a view of 
rational insurance purchase. 

The paper proceeds in the second section with a brief summary of the 
findings of our previous paper and a discussion of several related papers. 
Section III discusses our method for assessing the adequacy of life insur- 
ance assuming the availability of actuarially fair annuities as well as life 
insurance. Section IV indicates how the method for assessing the ade- 
quacy of life insurance needs to be modified if annuities are not available. 
Specifically, we use a dynamic programming algorithm to deal with the 
case that annuities are not available and present results both for the cases 
that annuities are and are not available. In this section we also consider 
how our measure of insurance adequacy is affected by less than actuari- 
ally fair pricing of life insurance. Section V describes the SRI data and the 
construction of key variables. Section VI begins with a presentation of 
our findings on the adequacy of insurance when annuities are available; it 
then considers how the results are modified if annuities are not available 
and if there is a loading factor in the price of life insurance. Finally, 
Section VII concludes the paper. 
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II. LITERATURE REVIEW 

The literature bearing on the adequacy of life insurance is rather lim- 
ited. It appears that each of the relevant studies has focused on the elderly 
using the Retirement History Survey. As a group these analyses support a 
conclusion that inadequate purchase of life insurance is an important 
explanation for the poverty of elderly widows. 

As in this paper, Auerbach and Kotlikoff (1987) consider the adequacy 
of life insurance by examining changes in the affordable standards of 
living of hypothetical widows before and after the hypothetical deaths of 
their husbands. Auerbach and Kotlikoff also consider changes in living 
standards of actual widows. Their procedure involves comparing (1) the 
constant and equal consumption streams that could be guaranteed for 
both the husband and the wife, when they are both alive, if the couple 
purchased the appropriate amount of life insurance with (2) the constant 
consumption stream that an actual or hypothetical surviving widow would 
be able to finance based on the resources she has or would have upon the 
actual or hypothetical death of her spouse. These comparisons indicated 
that a quarter of all actual and hypothetical elderly widows and almost 
one-half of the subset of these women who are at risk are significantly 
underinsured for the death of their husband in the sense that their afford- 
able consumption stream did or would decline by at least 25%. 

In addition to examining in this manner the adequacy of life insurance 
holdings, Auerbach and Kotlikoff construct an econometric model of life 
insurance demand and test whether the purchase of life insurance, inade- 
quate though it may be, is influenced by the determinants suggested by 
economic theory. For example, do couples with most of their resources 
tied up in income streams that are contingent on the husband’s survival 
purchase more life insurance than couples for whom this is not the case? 
Econometric analysis of the demand for life insurance produces many 
results that are strikingly at odds with theoretical predictions. One exam- 
ple is the prediction that couples should offset government provision of 
survivor insurance through social security by reducing their own holdings 
of life insurance dollar for dollar. In contrast to the theoretical one-for- 
one offset, Auerbach and Kotlikoff report essentially no private offset to 
government provision of survivor insurance. 

A subsequent study by Hurd and Wise (1987) considers the high inci- 
dence of poverty among widows and asks whether a widow’s poverty 
status arises as the direct result of the death of her husband. The authors 
show that this is definitely the case; they point out that while only 9% of 
their sample of couples (in which the husband subsequently dies) are 
poor, approximately 35% of subsequent widows in this sample are poor. 
One problem with the Hurd and Wise paper is that they compare poverty 
status based on income immediately before and immediately after the 
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husband’s death. As Burkhauser et al. (1986) point out, surveys often 
incorrectly measure income in the year a spouse dies by ignoring the 
income received by the decedent spouse prior to that spouse’s death. 
Indeed, according to Hurd and Wise the transition out of poverty of 
widows after their first year of reported poverty status is remarkably high. 
Hence, their analysis may overstate the number of widows who become 
impoverished through the death of a spouse. 

In addition to examining changes in the incomes of new widows, Hurd 
and Wise compare the wealth of the couples in their sample with the 
wealth of the surviving widows from these couples. They point out that a 
large portion of the representative couple’s wealth, including the present 
expected value of the husband’s income stream, is lost when the husband 
dies. While this is true, it is to be expected and does not necessarily reflect 
inadequate holdings of insurance; the reason is that when a family mem- 
ber dies the family’s total expenditures ought also to fall. To pin down the 
inadequacy of insurance one needs to consider whether the wealth that 
remains after the husband dies is sufficient to maintain the widow’s prior 
living standard-a calculation that Hurd and Wise fail to do. Notwith- 
standing this problem of interpretation, the Hurd and Wise data do con- 
vey a strong impression of inadequate life insurance holdings by many 
elderly couples. 

Two papers by Holden et al. (1986) and Myers et al. (1986) that focus 
on the choice of pension survivor benefits also support the view of inade- 
quate life insurance protection for actual and potential widows. The two 
papers report that requiring all men with private pensions to choose a 
survivor benefit option rather than a single life annuity would have signifi- 
cantly mitigated the decline in living standards experienced by surviving 
widows whose deceased husbands were covered by private pensions. 

Finally, Lewis (1989) considers the demand for life insurance, but only 
for 150 American households. His theoretical model collapses all future 
time periods into one period and fails to take into account the possibility 
that dependents, particular spouses, may die prior to the death of the 
household head. His empirical analysis depends on his particular assump- 
tions about preferences, while our findings and the findings mentioned 
above are nonparametric; i.e., they are independent of the particular 
structure of preferences. Lewis reports that his model fits his data well, 
but it is difficult to compare our results with his because of differences in 
methodologies. 

III. ASSESSING THE ADEQUACY OF LIFE INSURANCE 
WHEN ANNUITIES ARE AVAILABLE 

In this section we assume that households can purchase annuities at 
actuarially fair rates; the next section considers the case in which annui- 
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ties are not available. The assumption that annuities are available and 
actuarially fair may seem unrealistic given that very few American house- 
holds own private annuity policies. However, if one considers annuities 
that are provided in the form of private pensions, the fraction of American 
households with significant explicit private (non-social security) annuities 
rises to well over 50%. In addition, many, and perhaps, most American 
households may have implicit annuities provided in the form of insurance 
arrangements between themselves and their children. As Kotlikoff and 
Spivak (1981) point out, even a small number of children or other relatives 
can hedge almost all of the risk associated with outliving one’s resources. 
Given the risk-sharing capacity of families and the fact that disproving 
such risk sharing is quite difficult and has not occurred, the benchmark 
assumption of perfect annuity insurance seems well worth considering. 

To determine whether household insurance purchases are adequate one 
must measure the extent to which insurance reduces the impact of re- 
source changes associated with the death of a husband or wife. For exam- 
ple, consider a family in which only the husband works and assume the 
wife would not work if the husband dies. If the husband dies the consum- 
able resources of the family will be reduced due to the loss of his future 
labor and the possible loss of pension income. They may also be reduced 
due to changes in the social security benefits to which the family is enti- 
tled. At the same time, the needs of the family will be lower, since the 
widow will require lower absolute expenditures to achieve the same stan- 
dard of living previously enjoyed by the husband and wife. A simple test 
for the rationality of insurance coverage is to compare the increase in 
resources provided by insurance on the husband’s life (the difference 
between the face value and the cash value of all his life insurance) with the 
additional resources (beyond her earnings, pension benefits, social secu- 
rity benefits, and the couple’s assets) his wife would need to sustain her 
current standard of living in the event of his death. We would expect 
husbands whose future labor income represents a significant fraction of 
the present expected value of family resources to hold substantial 
amounts of insurance. Wives in such families are clearly at risk in the 
sense that inadequate life insurance purchases mean a considerable de- 
cline in their living standards in the event of the husband’s death. 

The definition of living standard is, of course, arbitrary. In this paper, 
as in our earlier work, we define living standard as the sustained level of 
consumption of goods and services that can be guaranteed given the 
household’s current assets and current and future labor income and net 
government transfers. Calculating this level both before and after the 
death of a spouse requires information on the couple’s net worth, future 
labor earnings, private pensions, and social security benefits when both 
spouses are alive as well as when one is dead. 
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The size of consumption streams that can be financed from a given 
amount of resources depends on actuarial factors such as the interest rate, 
the extent to which annuities are available, mortality probabilities, and 
household economies of scale in joint consumption. Since many house- 
hold goods and services are consumed jointly, “two can live cheaper than 
one.” The greater the fraction ofjoint consumption, the greater the insur- 
ance needed to maintain a given standard of living of a single surviving 
spouse. In the extreme case in which all consumption is joint, it is neces- 
sary to insure fully each spouse’s survival-contingent income stream in 
order to maintain the surviving spouse’s living standard. More generally, 
the necessary insurance level would equal the present expected value of 
this income stream less the reduction in necessary consumption spending 
occasioned by the individual’s death. 

Because we do not know how much consumption is joint, we assume 
no such economies of scale. This has the effect of understating the degree 
of underinsurance. 

The tables presented below that assume annuities are available com- 
pare pre- and postwidowhood standards of living, measured by the level 
of annuity that could be financed with available resources. More pre- 
cisely, we calculate the combined present expected value of resources of 
the couple before the hypothetical death of a spouse and compute the 
level annuity, A,,, , that could be purchased for each spouse based on these 
resources, assuming that annuities are’ actuarially fair and that each 
spouse receives an equal annuity. Next, we determine the annuity that 
could be afforded by the surviving spouse, A,, based on the surviving 
spouse’s present expected values of life insurance including the life insur- 
ance of the decedent spouse. The ratio of the second annuity to the first 
annuity, (As/A,), which we refer to as the consumption ratio, is the mea- 
sure used for the adequacy of insurance. We characterize insurance as 
inadequate only if this ratio is below 0.7. 

The annuities are calculated in the following manner. Let PVR, be the 
present expected value of resources a couple has when both members are 
alive. This variable equals 

PVR, = NW + PVEh + PVE, + PVB,, + PVB, + PVS,, + PVS,. (1) 

In Eq. (I), NW stands for net worth, PVE stands for the present expected 
value of earnings of husband (h) and wife (w), PVB stands for the present 
expected value of each individual’s social security and pension benefits, 
and PVS stands for the present expected value of each individual’s survi- 
vor benefits, the additional social security and pension benefits received if 
the other spouse dies. NW includes the cash value of life insurance. 

The effective term insurance amount, equal to the difference between 



222 AUERBACH AND KOTLIKOFF 

face and cash values of life insurance, does not appear in (1) because the 
expression incorporates the assumption that insurance is actuarially fair. 
In this case, the present expected values of insurance proceeds and pay- 
ments are equal and hence cancel in the expression.’ Even though the 
insurance coverage does not appear directly in Eq. (l), the ability of 
households to purchase insurance is implicit in the conversion of future 
survival contingent earnings and benefit streams into components of total 
household wealth. 

Each of the present expected values appearing in expression (1) is 
based on information regarding each household’s earnings and social se- 
curity benefits, the assumed interest rate, and age- and sex-specific mor- 
tality probabilities. The interest rates and mortality probabilities are also 
used to calculate the annuities that each household could purchase for its 
members with the present expected value of resources PVR,. If D,, and 
D, are discount factors for husband and wife based on these variables, the 
actuarially fair level annuity for each that could be funded by PVR, is 

A, = PVR,I(Dh + D,). (2) 

Equation (2) tells us how much each husband and wife could receive 
annually if they used all their wealth to purchase equal annuities. How- 
ever, families cannot convert future earnings streams of one member 
directly into annuitized consumption for the other. It is here that life 
insurance plays a role by permitting households to transfer resources 
from states in which a member is alive to states in which he or she is not. 
The extent to which this will be necessary may be seen by calculating 
comparable annuities for the cases when either the husband or the wife is 
assumed to die. Let 

PVR, = NW + PVE, + PVB, + PVS, + 1,. (3) 

In this expression, the first four variables on the right-hand side are as 
defined in Eq. (1). Here, however, they are calculated for spouse s assum- 
ing the spouse’s mate d has died. This has no effect on the value of net 
worth, but it does change the present expected value of the earnings and 
benefit streams. For example, the present expected value of s’s survivor 
benefits increases, since they are no longer contingent upon the other 
spouse’s death. The present expected value ofs’s earnings and own social 
security and pension benefits may change, too, if the labor supply behav- 

I This could easily be generalized to the case of a fixed loading based on the insurance 
amount, in which case this additional cost would be subtracted from the present expected 
value of resources. For the sake of simplicity we do not pursue this issue here. 
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ior of s depends on whether s is widowed. The final term in Eq. (3), Id, is 
the effective term value (face less cash value) of life insurance received 
upon the death of d. Note that NW should be understood to include the 
cash value of life insurance. 

As in Eq. (2), we may define the maximum level annuity that the surviv- 
ing spouse s can purchase with PVR, by 

A,Y = PVRJD,, (4) 

where D, is the same annuity discount factor that appears in Eq. (2) for 
the spouse S, equal to Dh or D,. Assume for the moment that Id equals 
zero. Then if A, exceeds A,, we may infer that d’s life must be insured in 
order to maintain a constant level of consumption for s (i.e., for A, = A,). 

IV. INSURANCE ADEQUACY WHEN ANNUITIES ARE 
NOT AVAILABLE 

The Case of Actuarially Fair Life Insurance 

In comparing the consumption annuities based on Eqs. (2) and (4), we 
implicitly assume that households can convert their present expected 
resources, PVR, and PVR, , into annuities on actuarially fair terms. While 
life insurance purchases are commonplace, the market for private annui- 
ties is less well developed.2 The lack of an annuity market or a close 
substitute would pose no problem with respect to our analysis if the 
husband and wife have all their resources tied up in equal and constant 
survival-contingent income streams. For such couples these income 
streams are equivalent to annuities, and our measured values of A,,, and A, 
would equal the true values, where “true” refers to what is feasible given 
the annuity market imperfection. On the other hand, if the couple or 
surviving spouse has resources not contingent on survival, such as shares 
and stocks, A, and A, will be overstated relative to their true values. A, 
will also be overstated, even in the case that all resources are tied up in 
survival contingent streams, if one of the spouse’s survival-contingent 

* As demonstrated by Yarri (1%5), the purchase of an annuity is formally equivalent to the 
same of life insurance and vice versa. The fact that there is a well developed insurance 
market in the United States means that the market for sales of annuities is well developed. In 
contrast, the market for purchases of annuities is quite thin. The two markets are, however, 
segmented. Those selling annuities (buying life insurance) tend to be young and middle age, 
while those interested in buying annuities (selling life insurance) are older individuals. One 
possible explanation for the poor functioning of the annuity purchase market compared to 
that of the life insurance purchase market is that adverse selection due to asymmetric 
information is a greater problem in the annuity purchase market. 
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income stream exceeds that of the other. In this case the couple effec- 
tively needs to transfer, through life insurance, a portion of one spouse’s 
survival-contingent stream (the one that is larger) into a nonsurvival- 
contingent resource in order to secure an equal consumption stream for 
the spouse with the smaller income stream. Since the true values of both 
A, and A, may be less than their measured values if annuity markets are 
imperfect, the measured ratio of A, to A,,, based on the assumption that 
fair annuities are available may under- or overstate the true ratio. 

In the case that annuities are unavailable, the constant and equal (for 
both spouses) lifetime consumption stream, A,, that can be sustained for 
the couple must be calculated using dynamic programming. In contrast, 
the affordable consumption stream for the surviving spouse, A,, in the 
absence of annuities can be calculated using Eq. (4), but taking the numer- 
ator to be the present value (discounting only by the interest rate) of the 
surviving spouse’s resources and taking the denominator to be the present 
value (discounting only by the interest rate) discount factor.3 

Our calculation of A, when annuities are not available proceeds as 
follows. First we write, in Eq. (5), the budget constraining the size of the 
constant affordable consumption stream, denoted A,, of the couple if 
they both live to their maximum length of life: 

WoRn + [ehl + e,,l - 2A, - r,,,L,,, - 7c,, L,,]R”-’ + * . * 

+ [ehn-, + ewn-l - 2A, - r/,n-ILhn-I - ‘TT,,~-IL~,,-IIR 
+ [ehn + ewn - 2A,] = 0, (5) 

where (5) W. is the couple’s initial (referenced as time zero) wealth, n 
stands for the maximum number of years during which at least one of the 
spouses could be alive, R stands for one plus the interest rate, eh; and e,i 
stand, respectively, for the nonasset incomes of husbands and wives in 
period i, rhi and rwi are the respective period i life insurance premiums 
per dollar of face value of life insurance, and Lhi and L,; are the period i 
face values of term (one period) life insurance purchased on the husband’s 

3 In the case of a surviving spouse with no access to annuities and who does not wish to 
borrow against future earnings or other income, the spouse must arrange his or her con- 
sumption such that if the spouse lives until the last possible date of life the realized present 
value of the spouse’s consumption equals the realized present value of the spouse’s re- 
sources, where both of these present values are calculated as of the time the spouse becomes 
a widow or widower. Hence, even though the surviving spouse faces lifespan uncertainty 
the budget constraint is the same as that which arises if the spouse lived until the last 
possible date of life with certainty. The intuition here is that the spouse must consume taking 
into account the possibility of living to the last period in which case the present value budget 
constraint just described cannot be violated. 
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and wife’s lives, respectively. The ehi and e,i should be understood to 
include social security retirement and dependent benefits as well as labor 
earnings. 

To use (5) to help calculate L+-, , the husband’s purchase of life insur- 
ance at time n - 1, we note that the couple will only purchase life insur- 
ance on the husband’s life (make Lhn-, positive) if the wife is also alive at 
n - 1. If the wife is alive at n - 1, the couple will set Lhn- I (assuming it is 
positive) such that if the husband dies the wife can afford to consume A, 
in period n, thus, 

WoRn + [eh, + e,, - 2A, - ‘?Th,Lhl - T,IL~IIR~-’ + . . . 

+ [ehn-1 + ewn-1 - 2A, - nhn-,Lhn-, - ~wn-,Lv-,1R 
+ [ewn + Lhn-I + SW,, - A,] = 0. (6) 

In (6) S,, is the additional social security survivor benefit (above and 
beyond the wife’s social security retirement benefit or dependent benefit) 
available to the wife at time n if the husband dies prior to time n.4 Sub- 
tracting (6) from (5) yields 

I&, = ehn - A,,, - SM.,,. (7) 

The corresponding equation for L,,-, is 

L,,,-, = e,,.,, - A,,, - Shn. (8) 

Now consider the possibility that the husband dies at the end of period n 
- 2 and the wife is alive after n - 2. To insure that the surviving wife can 
continue to consume A,,, if this occurs the couple must choose Lhn-2 and 
L,n-z as well as their life insurance purchases prior to n - 2 to satisfy 

WoRn + [eh, + f?M,, - l&i, - %-h,L,,, - rrw, L,.,IRnp’ + . . . 

f [ehn-2 f ewn-2 - 2A, - ‘TThn-2&n-? - 77,,~,-2Ln-21R2 

+ [euLsn-l + Lhne2 + Sn.n-l - A,IR + [e,,, + S,., - &I = 0. (9) 

If we subtract (9) from (6) and subtract the analogous equations for the 
case where the wife dies prior to the husband, we find 

4 The social security survivor benefit depends, in general, on the age at which the dece- 
dent spouse died because the age of death affects the decedent spouse’s earnings record. 
Our calculations of survivor benefits take this feature of social security into account. How- 
ever, to ease notation we do not index & and S,,, by the age at which the spouse dies. 
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L,,,,-2 = (R-’ - rhn-,)Lhn-, - Twn-I&,-I + ehn-I - SW-I - A, 

Lwn-2 = (R-’ - rwn-l)Lhn-, - mhn-,Lhn-l + ewn-1 - Shn-, - A,. (10) 

Together with (7) and (8), Eqs. (10) suggest a dynamic programming algo- 
rithm for solving for A,,, when annuities are not available. The algorithm 
starts by guessing the value of A,,, . Given this guess and our estimated 
values of nonasset income and survivor benefit streams, we use Eqs. (7) 
and (8) to determine the period IZ - 1 purchase of life insurance assuming 
the derived values of Lhn-, and L,,-, are nonnegative. If either or both of 
the derived values are negative we have a situation in which the couple 
would like to purchase one or more annuities. In this case we set the 
values of L&r and\or L,,-l equal to zero; i.e., when a derived demand 
for life insurance is negative we constrain its purchase to be zero. 

Given the nonnegative values of Lhn- r and L,,- I , we calculate nonnega- 
tive values of Lhn-2 and L,,-2 using (10) and the rule that any negative 
derived demand for life insurance is set to zero. Since the first-order 
difference equations (10) relating life insurance in two adjacent periods 
hold for any two periods we can use (10) to calculate nonnegative values 
of life insurance for the husband and wife at each period between zero and 
II. However, these calculated values of the time paths of life insurance 
purchases depend on the guess of A,,, , and the initial guess of A, may not 
satisfy the budget constraint given in (5). Hence, we insert into (5) the 
calculated paths of life insurance purchases based on the initial guess of 
A,,, and use the resulting equation to solve for a new value of A,. We take 
as our second guess of A, a weighted average of the first guess and this 
value and proceed to calculate a second time path of life insurance pur- 
chases. We continue with this Guass-Seidel iteration until the guessed 
value of A, equals the calculated value of A,, i.e., until we reach a fixed 
point. In implementing this algorithm, we assume that life insurance can 
be purchased on an actuarially fair basis, hence, we set 7Th; and ‘ITwi equal 
to R-’ times the respective probabilities of the husband and wife dying in 
period i, conditional on surviving through period i - 1. 

The Case of Actuarially Unfair Life Insurance 

The algorithm just presented can be modified to consider how a loading 
factor on the purchase of life insurance would alter our estimates of 
insurance adequacy. We consider two different procedures. The first pro- 
cedure is simply to set rhi and rwi equal to their actuarially fair values 
multiplied by 1.3, which incorporates a 30% loading factor. 

This procedure assumes that despite the loading factor the husband and 
wife would choose to consume the same amount independent of whether 
or not the husband or wife died. But, if purchasing life insurance is actuar- 
ially unfair, couples might choose to save money on life insurance premia 
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and take the risk of consuming less in the event that one of them dies. Our 
second procedure incorporates this possibility. In addition to multiplying 
rhj and 7rTTwi by 1.3, we assume that the value of A, that we calculate for the 
wife (from the data based on simple discounting) is the amount that the 
couple has rationally planned that a surviving spouse would consume. We 
then modify the above equations to incorporate the fact that planned A, 
differs from planned A,. We do this by replacing A, in Eqs. (6) and (9) in 
those periods in which only the wife is alive by A,. We then use our 
algorithm to calculate the implied value of A,,, . By comparing A, with the 
resulting value of A, one can ask whether the difference between the two 
annuities appears reasonable given the loading factor. While we would 
expect with this procedure to compute values of A, that are larger than 
those of A,, very large values of A, relative to A, would appear hard to 
reconcile with a rational response to life insurance loading. 

V. DATA 

Sample Selection 

Our data come from three Surveys of Consumer Financial Decisions 
conducted by SRI International in 1980, 1982, and 1984. These data pro- 
vide detailed information on assets and insurance and the oversampling of 
wealthy households. While there is some overlap among households cov- 
ered by the three cross sections, there are few families for which usable 
records are available for more than one year. Therefore, our analysis 
simply pools the observations from the three surveys. All variables are 
measured in constant 1985 dollars. 

We consider only families in which both husband and wife are present 
in the household, the husband is working, and in which the husband is age 
35 to 55. G iven the method of reporting household income data, several 
records had to be eliminated due to our inability to distinguish between 
husband’s and wife’s labor income. The labor incomes of the husband and 
the wife are not separately reported in the surveys. Rather the surveys 
report total labor income and the share of total (labor plus nonlabor) 
income received by the husband, wife, and others. In selecting the sam- 
ple, we eliminate records in which the income shares to not add up to 
100%. We also delete observations in which the head’s labor income is 
$5000 or less. 

These sample selection criteria leave a total of 1243 observations: 447 
from 1980,439 from 1982, and 357 from 1984. Before turning to our results 
we briefly review the definition of variables needed to calculate the 
present expected values in Eqs. (1) and (3) and the consumption annuities 
in (2) and (4). 
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Net Worth 

The SRI data include a fairly complete list of assets and liabilities. The 
asset data include the market values of ownership of businesses, real 
estate (including one’s home), stocks, bonds, money market funds, 
checking and savings accounts, business enterprises, and annuities IRA/ 
Keogh accounts, the value of autos, RVs, boats, planes and tangible 
assets, and employer-provided pension plans (available only for 1980 and 
1982), and the cash value of life insurance. The liabilities include real 
estate mortgages, other home-related loans, loans for autos, RVs, boats, 
and planes, investment secured loans, all unsecured and other loans, 
borrowing on lines of credit, cash value loans, and credit card balances. 

Present Expected Value of Earnings 

Unfortunately the surveys report only current labor earnings. For our 
base case we assume that future earnings through age 65 (the assumed 
retirement age) equal current earnings adjusted for growth for both hus- 
bands and wives; hence, wives who are not working at the time of the 
survey are assigned human wealth of zero in the base case. The assumed 
rate of growth of real earnings is 0%. This assumption of a zero growth 
rate of real earnings biases our results toward a finding of greater insur- 
ance adequacy. To form the present expected value of human wealth for 
both the husband and the wife we discount future real earnings streams at 
a 5% real rate of interest and apply the sex-specific mortality probabilities 
reported in Faber and Wade (1983). 

The projection of future earnings based on current earnings may, of 
course, under- or overstate the individual’s true present expected value of 
earnings. The implication of this measurement problem for assessing in- 
surance adequacy is particularly acute for wives who report they are not 
working at the time of the interview. Such wives may normally be in the 
labor force or may actively be engaged in unmeasured but valuable home 
production at the time of the survey. Alternatively, such wives may in- 
tend to work in the future if their husbands died. In these cases, our 
estimate of the annuity ratio for hypothetical widows will overstate the 
problem of inadequate insurance. Hence, in addition to the base case, we 
consider two other assumptions about the future earnings of wives who 
report zero earnings. The first is that wives with zero reported earnings 
earn in each year in the future an amount equal to the earnings level 
predicted by a regression relating the earnings of working wives to their 
characteristics.5 The second is that wives with zero reported earnings 
earn zero while their husbands are alive, but go to work if their husbands 

5 These characteristics are a polynomial in age, education dummies, occupation dummies, 
and number of children. 
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die, earning the amount predicted by the working wives’ earnings regres- 
sion. 

A related reason for potential overstatement of inadequacy is the possi- 
bility of remarriage. If widows frequently marry soon after their hus- 
band’s deaths, their need for insurance would be mitigated. However, the 
probability of remarriage for widows (as opposed to women who are 
divorced) in the age range being considered appears sufficiently low to 
make this factor seem unimportant. In addition, those widows who do 
remarry may, in part, do so in part to maintain their living standards. 
Hence, our analysis of inadequate life insurance can be understood as 
studying the ability of new widows to both maintain their living standards 
and not remarry. 

Pensions 

Unfortunately, there is very limited information in the survey concern- 
ing private pensions and what information is available only for 1980 and 
1982. For these years the questionnaire asks the value of employer pen- 
sion plans, which we include in our measure of net worth for those years. 
These data appear to understate the amount of pension wealth. Since 
most pensions during this period did not offer automatic joint survivor 
benefits this understatement of pension wealth is likely to understate the 
need for life insurance by understating the resources lost upon a hus- 
band’s death. 

Taxes 

In calculating the present expected values of the husband’s and wife’s 
future labor earnings, we reduced the projected stream of annual labor 
earnings by 20%. While this is a crude calculation it appears to be in the 
right order of magnitude for at least middle income households. The 20% 
figure, by the way, is meant to include both average federal income taxes, 
average employee social security taxes, and average state and local taxes. 
The 20% figure may be a bit high for low income (relative to our data) 
households, but if so, this will, by reducing the size of human wealth, lead 
to an overstatement of insurance adequacy for such households. For 
higher income households the simple 20% average tax rate adjustment 
may lead to a small overstatement of insurance inadequacy. Given that 
the problem of inadequate life insurance is most severe for poorer house- 
holds, this assumption appears to bias the findings toward greater insur- 
ance adequacy. 

Present Expected Value of Social Security Benefits 

The construction of social security wealth is based on projected past 
and future earnings streams of the husband and wife. Given these earn- 
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ings streams, we followed social security law as amended in 1983 in 
determining the amount of retirement, dependent, and survivor benefits 
available to each spouse under each mortality contingency of the husband 
and wife. Each individual’s future social security benefit is determined 
based on the individual’s projected future and past earnings. The pro- 
jected past earnings are determined by taking current earnings and reduc- 
ing them in real terms according to the historical rate of growth of real 
compensation per hour in the business sector reported in The Economic 
Report of the President 1987. 

Our procedure for computing social security wealth takes into account 
that each spouse’s completed earnings history will depend on that 
spouse’s date of death. This is important for computing the present ex- 
pected value of survivor benefits when both members of the couple are 
still alive; for example, the survivor benefit available to a surviving wife at 
say age 66 will be based on a short earnings history if the husband died at a 
young age and a long earnings history if the husband died in his 60s. Our 
method of calculating survivor benefits properly adjusts for the probabil- 
ity that a spouse will die at an early age and, as a result, have a short 
earnings history. 

Znsurance 

All three of the SRI surveys ask about the husband’s and wife’s individ- 
ual insurance and the husband’s group insurance. However, only the 1982 
and 1984 surveys report the wife’s group insurance. 

VI. FINDINGS 

Characteristics of the Data 

We begin with a table that provides an overall picture of the composi- 
tion of household resources in the sample. Each column in Table I pro- 
vides a percentage breakdown of the resource variable PVR, for families 
in a particular wealth range, starting in the first column with those families 
having between 100 thousand and 250 thousand dollars of total wealth6 
(4% of the sample) through those having between 250 and 500 thousand 
dollars of wealth (29% of the sample), between 500 thousand and 750 
thousand (36% of the sample), between 750 thousand and 1 m illion dollars 
(18% of the sample), and more than 1 m illion dollars (13% of the sample). 
The table also displays for each wealth class the average face values of 
insurance for husbands. The face value of insurance coverage is not a 
component of a couple’s overall wealth, PVR,. We provide the insur- 

6 In our sample there are no households with total resources below 100 thousand dollars. 
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TABLE I 
THE SIZE AND COMPOSITION OF RESOVRCES AND INSURANCE BY PVR CLASSY 

PVR, class 

Variable lOOK-250K 250K-5OOK 5OOK-750K 750K-1 million 1 million + 

PVR, 
Average 205K 393K 614K 852K 1522K 
%  of PVR, 100 100 100 100 100 

HWH 
Average 112K 211K 330K 446K 754K 
%  of PVR, 55 54 54 52 50 

H W W  
Average 14K 43K 96K 147K 154K 
%  of PVR, 7 11 15 17 10 

SSWH 
Average 31K 43K 49K 52K 53K 
%  of PVR, 15 11 8 6 4 

ssww 
Average 27K 40K 50K 55K 56K 
%  of PVR, 8 7 5 4 2 

NW 
Average 21K 56K 91K 152K 505K 
%  of PVR, 10 14 15 18 33 

IH 
Average 17K 32K 57K 88K 212K 
%  of PVR, 8 8 9 10 14 

u Percentages may not sum to 100% due to rounding. K stands for thousands of dollars. 
PVR, stands for the present expected value of the couple’s resources. HWH stands for the 
human wealth (present expected earnings) of the husband. H W W  stands for the human 
wealth (present expected earnings) of the wife. SSWH stands for the social security wealth 
of the husband when both spouses are alive. SSWW stands for the social security wealth of 
the wife when both spouses are alive. NW stands for the couple’s net worth. IH stands for 
the face value of life insurance on the husband’s life. 

ante numbers to offer some initial insight into the patterns of insurance 
coverage and adequacy. 

The table indicates several patterns regarding the composition of re- 
sources. First, the fraction of resources accounted for by net worth in- 
creases with total resources, rising from 10% for those with total re- 
sources of 100-250 thousand to 33% for those with resources above 1 
m illion. Second, the fraction of total PVR, accounted for by wives’ hu- 
man wealth also increases through the first four categories. The sum of 
these two components increases throughout, from 17% for the lowest 
resource group to 43% for the highest. Since these are the two major 
components of resources that do not decline when a husband dies, there is 
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clearly a greater need for insurance to protect wives’ consumption at 
lower wealth levels. An examination of insurance coverage, however, 
does not reflect this greater need. While husbands’ human wealth ac- 
counts for 55% of family resources for the lowest resource group, declin- 
ing to 50% for the highest resource group, the ratio of husbands’ insur- 
ance to overall resources is 8% for the first group and 14% for the latter. 
Note that for the lowest resource group only 15% of the husband’s human 
wealth is insured on average. The corresponding figure for the highest 
resource group is 28%. 

Table II presents the distribution of observations by age and PVR, 
category. Among young households, whose heads are age 35 to 39, insur- 
ance on the husband as a percentage of PVR, is similar to that for the 
entire sample except for the lowest PVR, class. For the five different 
PVR, classes starting with the lowest, husbands’ life insurance is 10,9,9, 
1 I, and 17% of PVR, . The corresponding percentages for the subsample 
ages 50 to 55 are 5, 8, 9, 11, and 15%. 

Table II also indicates the fraction of households in each cell who are at 
risk, where at risk means that over half of the household’s PVR, consists 
of income flows that are contingent on the husband’s survival. Finally, it 
reports the fraction of households with positive life insurance on the 
husband’s life. The table indicates that most (74% for the entire sample) 

TABLE II 
PERCENTAGE AT RISK AND PERCENTAGE WITH LIFE INSURANCE BY PVR, AND AGE” 

PVR, class 

Age group IOOK-25OK 250K-5OOK 5OOK-750K 750K-1 million 1 million + Total 

35-39 
No. of obs. 17 92 126 82 48 365 
% at risk 94 86 91 68 65 81 
% with IH 76 83 85 87 98 86 

40-44 
No. of obs. 13 64 120 63 42 302 
% at risk 69 83 81 71 64 76 
% with IH 69 75 86 90 98 85 

45-49 
No. of obs. 8 91 98 46 34 277 
% at risk loo 89 68 63 53 13 
% with IH 50 84 91 78 88 85 

50-55 
No. of obs. II 114 98 40 36 299 
% at risk 81 84 57 52 50 62 
% with IH 81 86 83 100 94 89 

Total 
No. of obs. 
% at risk 

49 361 442 231 160 1243 
86 81 76 65 59 74 

% with IH 71 83 86 88 95 86 

u PRV, stands for the present expected value of the couple’s resources. IH stands for the face value of 
life insurance on the husband’s life. 
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TABLE III 
CONSUMPTION RATIOS FOR WIVES USING CURRENT EARNINGSO 
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PVR, class 

.WAn IOOK-250K 250K-5OOK 5OOK-750K 750K-1 million 1 million + Total 

co.10 
No. of obs. 0 I 0 0 0 1 
Cal. % 0 0.3 0 0 0 0 

0.10 to 0.20 
No. of obs. 2 3 3 I 2 11 
Cal. % 4 I 1 0 1 1 

0.20 to 0.30 
No. of obs. 1 9 5 3 1 19 
Cal. % 2 2 1 1 1 2 

0.30 to 0.40 
No. of obs. 4 22 24 IO 3 63 
Cal. % 8 6 5 4 2 5 

0.40 to 0.50 
No. of obs. 8 28 34 13 4 87 
Cal. % 16 8 8 6 3 I 

0.50 to 0.60 
No. of obs. 7 24 34 8 4 77 
Cal. % 14 7 8 3 3 6 

0.60 to 0.70 
No. of obs. 6 43 38 19 13 119 
Cal. % 12 12 9 8 8 10 

0.70 to 1.00 
No. of obs. 8 126 139 62 32 367 
Cal. % 16 35 31 27 20 30 

1.00 to 1.25 
No. of obs. 8 68 113 70 41 300 
Cal. % 16 19 26 30 26 24 

1.25+ 
No. of obs. 5 37 52 45 60 199 
Cal. % 10 10 12 19 38 16 

Total 49 361 442 231 160 1243 

” Percentages may not sum to 100% due to rounding. PVR, stands for the present expected value of the 
couple’s resources. 

households are at risk, and most (86% for the entire sample) households 
are at risk, and most (86% for the entire sample) have insurance on the 
husband’s life. Among households falling in the lowest three PVR, ranges 
the cell fraction at risk often exceeds the cell fraction with insurance on 
the husband. 

Analysis of Insurance Adequacy 

Hypothetical Widows Assuming Annuities Are Available. In Table III 
we assume the availability of actuarially fair annuities and present con- 
sumption ratios for hypothetical widows under the base case assumption 
that future earnings equal current earnings adjusted for growth. A total of 
15% of the potential widows have an annuity ratio (AS/A,) of less than 
0.5; 30% have a ratio below 0.7. Inadequate insurance holdings are more 
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prevalent among the lower PVR, groups. Of the 410 hypothetical widows 
from households with PVR, less than $500,000, 19% have consumption 
ratios below 0.5, and 38% have ratios below 0.7. In contrast only 6% of 
the potential widows in the highest PVR, have a ratio less than 0.5, and 
only 17% have ratios below 0.7. 

The degree of measured insurance inadequacy depends on our estimate 
of the future earnings of nonworking wives. Table IV shows the implica- 
tions for the distribution of consumption ratios of assuming that wives 
with no reported earnings earn an amount predicted by an earnings re- 
gression both (1) when the husband is alive and when he is dead and (2) 
only after he is dead. Under the first alternative assumption (all wives 
always work) the percentage of widows with ratios below 0.7 drops from 
30% in the base case to 19%. Under the second assumption (all widows 
work) the percentage below 0.7 totals 16%. While substantially smaller 
than the base case numbers, these figures still suggest an important minor- 
ity of hypothetical widows are underinsured. 

Table V repeats Table III for 888 of the 1243 women who are at risk. 
Under the base case earnings assumption 20% of women at risk have 
consumption ratios below 0.5; 41% have ratios below 0.7. These figures 
can be compared with 15 and 30%, the corresponding percentages for the 
entire sample in the base case. If one assumes instead that nonworking 
wives always work upon the deaths of their husbands (not shown sepa- 
rately), the fraction of wives with ratios below 0.5 drops from 20 to 6%, 
and the fraction below 0.7 drops from 41 to 23%. 

In contrast to the earlier tables, Table V seems more relevant to the 
issue of adequacy because it focuses on those couples who have the 
potential to make the mistake of underinsuring. But some of those couples 
at risk may not be making a voluntary decision about purchasing life 
insurance because their employers are providing them with life insurance. 
The subsample who permit the clearest test of insurance choice is, there- 
fore, households in which wives are at risk, but which have no employer- 
provided group life insurance. Repeating Table V for this subsample of 
382 observations, the base case fraction of wives with consumption ratios 
below 0.5 is 26%; the fraction with ratios below 0.7 is 51%. In other 
words, slightly more than half of households who need insurance and are 
not forced to hold insurance by their employers are inadequately insured. 
The fraction of this sample that is inadequately insured remains quite 
large even under the assumption that widows return to work; in this case 
31% of the 382 wives have consumption ratios below 0.7. 

Consumption Ratios of Hypothetical Widows When Annuities Are Un- 
available. Table VI analyzes insurance adequacy when annuities are 
unavailable. The calculations are based on the dynamic programming 
algorithm of Section IV. Table VIII should be compared with Table III; 
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TABLE IV 
CONSUMPTION RATIOS FOR WIVES UNDER ALTERNATIVE EARNINGS ASSUMPTIONS 

Earnings definition 

AJAn Base case All wives always work All widows work 

%<OSO 15 5 4 
%0.50-0.70 16 14 12 
%0.70-1.00 30 36 33 
%l.oo-1.25 24 26 29 
%1.25+ 16 17 22 

TABLE V 
CONSUMPTION RATIOS FOR WIVES AT RISK USING CURRENT EARNINGSO 

PVR, class 

AJAm IOOK-2SOK 250K-SOOK 500K-750K 750K-1 million I million + Total 

<O.lO 
No. of obs. 0 1 0 0 0 I 
Cal. % 0 0 0 0 0 0 

0.10 to 0.20 
No. of obs. 2 3 3 I 2 I1 
Cal. % 6 1 1 1 2 I 

0.20 to 0.30 
No. of obs. 1 9 5 3 I 19 
Cal. % 3 3 2 2 1 2 

0.30 to 0.40 
No. of obs. 3 22 24 10 3 62 
Cal. % 9 8 I 7 3 7 

0.40 to 0.50 
No. of obs. 8 28 34 13 4 87 
Cal. % 25 10 10 9 4 10 

0.50 to 0.60 
No. of obs. 5 24 34 8 4 7s 
Cal. % 16 8 10 5 4 8 

0.60 to 0.70 
No. of obs. 2 41 38 19 13 113 
Cal. % 6 14 12 13 14 13 

0.70 to 1.00 
No. of obs. 5 117 132 59 30 343 
Cal. % 16 41 40 39 33 39 

1.00 to 1.25 
No. of obs. 2 31 48 28 19 128 
Cal. % 6 11 15 19 21 14 

1.25+ 
No. of obs. 4 Y3 11 10 15 49 
Cal. % 13 3 7 16 6 

Total 32 285 329 151 91 888 

” Percentages may not sum to 100% due to rounding. 
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TABLE VI 
CONSUMPTION RATIOS FOR WIVES ASSUMING ANNUITIES ARE UNAVAILABLE AND BASE 

CASE EARNINGSO 

PVR, class 

AsI& lOOK-250K 250K-500K 500K-750K 750K-1 million 1 million + Total 

‘Co.10 
No. of obs. 
Cal. % 

0.10 to 0.20 
No. of obs. 
Cal. % 

0.20 to 0.30 
No. of obs. 
Cal. % 

0.30 to 0.40 
No. of obs. 
Cal. % 

0.40 to 0.50 
No. of obs. 
Cal. % 

0.50 to 0.60 

0 
0 

0 
0 

0 
0 

0 
0 

1 
0.1 

6 

0.3 

5 0 
0 

0 
0 

11 
I 

10 
6 
2 

0 
0 

13 
1 

8 
16 

24 

2 
0.5 

15 

0.4 

2 50 
4 

25 
7 

0 
0 

72 
6 

44 
12 

33 
I 

30 93 
I 

30 
8 

32 

10 
4 

10 
4 

76 
6 

14 
81 122 58 10 278 
22 28 25 6 22 

A 
67 70 54 
19 16 23 

22 215 
14 17 

6 78 135 89 125 433 
12 22 31 39 78 35 
49 361 442 231 160 1243 

No. of obs. 
Cal. % 

0.60 to 0.70 
No. of obs. 
Cal. % 

0.70 to 1.00 
No. of obs. 
Cal. % 

1.00 to 1.25 
No. of obs. 
Cal. % 

1.25+ 
No. of obs. 
Cal. % 

Total 

0 Percentages may not sum to 100% due to rounding. PVR, stands for the present expected value of the 
couple’s resources. 

while Table III, which assumes annuities are available, reports that 15% 
of wives have consumption ratios under 0.5 and 30% have consumption 
ratios under 0.7, the respective figures in Table VI are 12 and 25%. Table 
VII also assumes annuities are unavailable, but considers wives who are 
at risk. This table should be compared with Table V where 20% of wives 
have consumption ratios below 0.5, and 41% have ratios below 0.7. The 
corresponding figures in Table VII are 16 and 33%. Hence, the assump- 
tion that annuities are unavailable mitigates somewhat the picture of in- 
surance inadequacy, but even if one assumes that annuities, both explicit 
and implicit, are completely unavailable almost a third of the wives who 
need insurance are inadequately insured. The picture of inadequate pro- 
tection is particularly clear for poorer wives. According to either Table V 
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TABLE VII 
CONSUMPTION RATIOS FOR WIVES AT RISK ASSUMING ANNUITIES ARE UNAVAILABLE 

AND BASE CASE EARNINGS” 

PVR, class 

AJAm lOOK-250K 250K-5OOK 5OOK-750K 750K-1 million 1 million + Total 

co. 10 
No. of obs. 
Cal. %  

0.10 to 0.20 
No. of obs. 
Cal. %  

0.20 to 0.30 
No. of obs. 
Cal. %  

0.30 to 0.40 
No. of obs. 
Cal. %  

0.40 to 0.50 
No. of obs. 
Cal. %  

0.50 to 0.60 
No. of obs. 
Cal. %  

0.60 to 0.70 
No. of obs. 
Cal. %  

0.70 to 1.00 
No. of obs. 
Cal. %  

1.00 to 1.25 
No. of obs. 
Cal. %  

1.25+ 
No. of obs. 
Cal. o/o 

Total 

5 6 
16 2 

6 24 
19 8 

5 24 
16 8 

4 
13 

41 
14 

2 24 
6 8 

2 70 107 44 10 233 
6 25 33 29 11 26 

3 
48 50 35 16 150 
17 15 23 18 17 

4 42 58 42 62 208 
13 I5 18 27 68 23 
32 285 329 151 91 888 

1 
0 

5 
2 

0 
0 

3 
I 

2 
I 

15 
5 

33 
10 

30 
9 

31 
9 

2 

0 69 
0 8 

I 

1 

1 
0 

11 
1 

14 
2 

48 
5 

86 
10 

68 
8 

” Percentages may not sum to 100% due to rounding. 

or VII almost half of wives at risk who fall in the lowest two resource 
categories have consumption ratios below 0.7. 

Consumption Ratios of Widows When Annuities Are Unavailable and 
Life Insurance Pricing Incorporates 30% Loading. Recall that our first 
procedure for dealing with life insurance loading is simply to raise life 
insurance premia by 30% and use the no annuities algorithm to recompute 
the annuity ratios. The resulting annuity ratio distribution is essentially 
identical to that reported in Table VIII. The sole difference is that there 
are now 214 rather than 215 wives with ratios between 100 and 125% and 
434 rather than 433 wives with ratios equal to 125% or greater. The same 
very modest changes in the annuity ratio distribution occur for the sub- 
sample of households whose wives are at risk. Intuitively, the impact of 
higher insurance premia leads households in the algorithm optimally to 
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TABLE VIII 
CONSUMPTION RATIOS FOR HUSBANDS USING CURRENT EARNINGSO 

PVR, class 

AsIAn lOOK-250K 250K-500K 500K-750K 750K-1 million 1 million + Total 

<OS 
No. of obs. 
Cal. % 

0.50 to 0.60 
No. of obs. 
Cal. % 

0.60 to 0.70 
No. of obs. 
Cal. % 

0.70 to 1.00 
No. of obs. 
Cal. % 

1.00 to 1.25 
No. of obs. 
Cal. % 

1.25+ 
No. of obs. 
Cal. % 

Total 

0 
0 

0 
0 

0 
0 

0 
0 

4 
10 

30 
90 
34 

0 
0 

0 
0 

0 
0 

1 
0 

5 
I 

3 
1 

19 26 17 
7 7 8 

207 247 125 
92 91 91 

231 278 144 

0 0 
0 0 

0 1 
0 0 

0 1 
0 0 

2 12 
2 2 

5 71 
4 9 

102 711 
94 89 
109 796 

a Percentages may not sum to 100% due to rounding. 

purchase somewhat less life insurance, with the result that there is only a 
very modest effect on the level of A,,, that the couple can afford to con- 
sume. Since the calculated values of A, are not affected by the loading 
factor, the distribution of the ratio of A, to A, is basically unchanged. 
While we have not performed calculations for the case of unfair insurance 
and fully available annuities, one may infer then, in this case as well, the 
results would be quite similar to those for the case of fair insurance given 
in Table III. 

Our second procedure assumes that the couple has planned to consume 
only A, (calculated for the surviving wife) if one of the spouses dies and 
that the couple determines its value of A, taking this value of A, into 
account. The resulting distributions of ASIA, for the entire sample and for 
the subsample of wives at risk are much more skewed toward lower 
values of the ratio. For the entire sample 10% of households now have a 
ratio equal to or less than 0.3, 20% of the sample have a ratio equal to or 
less than 0.5, and 33% of the sample have a ratio equal to or less than 0.7. 
The corresponding no loading percentages in Table VI are 2, 12 and 25%. 
For the wives at risk subsample, the percentages of households with 
ratios less than or equal to 0.3, 0.5, and 0.7 are, respectively, 7, 20, and 
38%. The corresponding Table VII figures are 3, 16, and 33%. 

To argue that a fifth of the sample is responding to the loading factor on 
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life insurance by planning to have the surviving wife suffer a 50% or 
greater reduction in her standard of living seems extreme. Moreover, 
since these calculations are based on the assumption of no annuities, in 
which they probably understate the implied gap between intended con- 
sumption before and after the husband’s death. Therefore, we view the 
result of this second procedure for considering loading as quite supportive 
of the general finding of inadequate insurance purchase. 

Hypothetical Widowers. Calculations for widowers are interesting in 
themselves, and also in relation to those already presented for widows. 
Because measurement error alone can cause our estimates of the ratio of 
A, to A, to vary randomly around their true values for each households, 
we may have overstated the number of widows actually suffering a signifi- 
cant loss in consumption capacity: some of these widows may appear to 
experience such a loss simply because they are in the lower tail of the 
distribution of errors caused by measurement problems. Such measure- 
ment error should also apply to the calculations for widowers, while 
underlying differences between widows and widowers would lead one to 
expect considerably less of a problem of underinsurance among wid- 
owers. Hence, a comparison of the importance of underinsurance among 
widows and widowers also provides some sense of the underinsurance 
problem among widows. 

In Table VIII we again assume that actuarially fair annuities are avail- 
able and present the base case consumption ratios for the complete sam- 
ple of hypothetical widowers based on the 1982 and 1984 surveys. Recall 
that the 1980 survey fails to ask about the wife’s group insurance. Hence, 
there are only 796 observations. The results in Table VIII are also quite 
striking. Almost 90% of hypothetical widowers have consumption ratios 
above 1.25. Clearly, there is no evidence of inadequate insurance for this 
sample of husbands. Quite the contrary; the evidence indicates that de- 
spite the advances of females in the labor market, husbands remain the 
principal earners. While these numbers are sensitive to the assumption of 
whether or not currently nonworking wives work in the future, even if one 
imputes earnings for wives who report no earnings and assumes wives 
always work, the fraction of husbands with consumption ratios below 0.7 
is less than 1%. This assumption does, however, significantly reduce the 
fraction of husbands whose ratio exceeds 1.25. 

Adjustment of Individual Life Insurance Policies. In total only 40% of 
the sample reported altering their individual life insurance policies within 
the last 5 years. For middle age men between 45 and 54 the fraction is 
even smaller-less than 30%. The data suggest that people purchase their 
insurance in their 30s and then fail to adjust their holdings for quite a 
while. G iven that the data cover a period during and immediately follow- 
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ing a rapid inflation, these figures are even more surprising. While some 
policies may have included provisions indexing coverage to the price 
level, this is not yet standard practice and certainly was not during the 
period when the surveys were conducted. 

Those with group insurance may not need to adjust their insurance as 
often as those without group insurance. However, the extent of adjust- 
ment for the subsample of men who do not report group insurance is only 
marginally larger. Of the 542 men who do not have group insurance only 
46% report changing their coverage within the last 5 years.’ 

VII. CONCLUSION 

The findings in this paper suggest that somewhere between 30 and 40% 
of middle age American wives in need of life insurance protection are 
poorly insured. While this estimate may be biased upward because of 
errors in forecasting the earnings and remarriage potential of wives, it is 
biased downward because of the lack of adjustment for the economies of 
scale in shared living associated with marriage. Two additional reasons 
that the estimate may be biased downward are that we have made no 
adjustment for the consumption requirements of young children, and that 
we have excluded, because of the lack of data, most pension benefits. On 
balance, we believe our estimate of insurance inadequacy understates the 
problem of inadequate life insurance holdings of American households. In 
addition, our estimate is an average across wealthy households and those 
of more modest means. For lower income households our estimate is that 
almost half of those wives in need of life insurance protection are inade- 
quately insured. 

The results of this paper together with those of our previous study and 
the related literature strongly suggest that increased levels of social secu- 
rity survivor insurance as well as increases in employer-provided group 
life insurance could alleviate poverty among widows, especially elderly 
widows. 
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