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Estimating the Wealth Elasticity of Bequests
From a Sample of Potential Decedents

by Laurence J. Kotlikoff*

The elasticity of lifetime bequests with respect to lifetime resources
{s an important determinant of the transmission of inequality across gener-
q}ions, the aggregate savings rate, the factor income distribution, and
the incidence of factor taxation. If this elasticity exceeds one, the rich
will leave proportionately more to their heirs than the poor, tending to
enhance the degree of lifetime resource inequality.1 An elasticity of
bequests in excess of unity means a growing economy will exhibit increasing
savings rates leading to higher capital labor ratios with concommittant
changes in factor returns and factor shares depending on the elasticity of
substitution. A higher than unity elasticity also implies that progressive
taxation of labor income reduces savings and hence shifts the long run
burden of the tax onto labor.

While these are obviously important economic issues the size of this key
elasticity has received only limited empirical attention. Estate tax data
exists detailing actual bequests and panel data provides earnings histories,
however, there exists no data set reporting both actual bequests and earnings
histories. This fact has precluded any direct estimation of actual bequests
with respect to lifetime resources.

This paper presents a direct estimation of the bequest elasticity by
exploiting information on potential decedents. The discussion in .much of the

empirical and theoretical literature has ignored the issue of uncertainty as

*1 wish to thank Martin Feldstein, Gary Chemberlain, Lawrence Summers
and members of the Money Workshop at UCLA for very helpful comments.

_ 1See Atkinson (1971) for a discussion of the bequest elasticity
and the dynamics of lifetime resource inequality.

2See Blinder (1976) for a survey of some indirect evidence.



to date of death and treated the demand for bequests as the demand for a

certain, although quite special, conmodity. This paper reempﬂasizes the
"fundamental uncertainty of the date of death; the uncertainty of death
:provides the opportunity to directly estimate the elasticity of bequests
with respect to lifetime resources. The idea is quite simple; since death
may occur at any time, people arrange their affairs to make a bequest con-
tingent upon dying at each point in time. This contingent bequest may differ
over time depending on the age of the potential decedent, the number, ages,
and incomes of other surviving family members, changes in estate tax laws,
etc. Life insurance and annuities are important mechanisms which permit

the contingent bequest to differ from accumulated savings and free up the
consumption decision from the contingent bequest decision. At any point in
time the contingent bequest equals the face value of life insurance plus the
potential decedent's current net worth.

The Retirement History Survey (benceforth RHS) of the Social Security
Administration is a reliable panel of data detailing the two components of
the contingent bequest, net worth and the face value of life insurance.

In addition, the RHS provides substantial information about earnings histories
permitting the calculation of lifetime earnings. This paper presents estimates
of the elasticity of contingent bequests with respect to lifetime earnings.
While stressing that contingent bequests are not actual bequests, rather they
are the potential bequest if the respondent died at the time the information
was gathered, the elasticity of contingent bequests with respect to lifetime
resources should equal the'elasticity of actual bequests with respect to

lifetime resources if data existed to estimate one.

30ne would have to control for age of the respondent in both estimations.



Civen the uncertainty of date of death and the fact that contingent
bequests may differ with the age of the respondent, the elasticity one would
really like to know is not the contingent or actual bequest elasticity at
; particular age, rather the elasticity of the present expected value of
bequests with respect to the present expected value of lifetime resources.
Given ample data one could calculate the contingent bequest elasticity at
each age and then compute the present expected value elasticity. Unfor-
tunately, to date, the RHS sample covers only household heads in the narrow
age range of 58-65; hence there is only limited scope to consider changes
in the elasticity with age.a However, as is demopstrated below for a widely
used family of utility functions, the elasticity of contingent bequests
is invariant with respect to age, hence our estimated elasticity may prove
jdentical to the preferred expected present value elasticity.

This paper proceeds in the following manner. 1In section 1 we review
the theory of bequests, life insurance and annuities within a simple 2
period life cycle model.5 We demonstrate Yaavi's separation theorem and
jndicate its testable propositions. Section 2 describes the data and the
calculation of lifetime earnings. Section 3 reports the results of our
contingent bequest regression, and section & discusses some implications

of the findings and concludes the paper.

4Tbe RHS is an ongoing 10 year longitudinal survey initiated in
1969 surveying household heads age 58-63. The 1969 data as well as the
1971 data are now available. '

5Yaari (1965) repfesents the pioneering work on bequests, life
insurance and annuities; our model simply elaborates his results.



Section 1: The Theory of Bequests, Life
Insurance and Annuities

Consider a two period model in which jndividuals die with probability p
at the end of period 1 and die witﬁ probability (1-P) at the end of period 2.
Individuals receive expected utility from consumption in periods 1 and 2 as
wéll as bequests potentially realized at the ends of periods 1 or 2.
Letting W stand for lifetime expected utility and assuming for simplicity
separability of the expected utility function with respect to bequests and

consumption in the different periods, we write W as:
(1) W= Ul(Cl) + le(Bl) + (1-p) UZ(CZ) + VZ(BZ))

Here 1 and 2 subscript time periods and C and B stand for consumption and
bequest. The first time period bequest function, Vl,may differ from V2 and

Ul may differ from UZ‘ Letting A stand for the expenditure on annuities at
the beginning of period 1 and Yl for first period earnings, B,may be expressed
as first period savings (Yl-Cl) less expenditures on annuities times 1

plus the ijnterest rater which is paid at the end of each period, ie.
(2) Bl= (Yl-Cl-A) (1+1)

For each dollar jnvested in annuities individuals receive 1+ra dollars in
return if they surine to period 2. A may be negative or positive; negative
A means the individual has pprchased jife insurance at a premiuml+ra'which is
paid in period 2 if the jndividual survives. Life insurance and annuities
are thus opposite transactions. Life insurance represents a promise to pay
money (premium) contingent upon survival in the future in exchange for

. 6 o . .
receipt of money today. Annuities represent a promise to receive money

6 ' .

The fact that one does not actually receive money when one purchases
life insurance is immaterial and does not represent a capital market imper-
fection.



contingent upon survival in the future in exchange for the payment of money
today. The purchase of 1ife insurance is thus equivalent to the sale of

an annuity and visa-versa.

Taking Y, as second period earnings, the contingent second period

bequest is:
(3) B2 = Bl(1+r) + (Y2 + A (l+ra) = Cz) (3+1)

The individual surviving to period 2 enters the period with BZ’ receives
income, Y2, and annuity payments, A (1+ra), and consumes CZ' The difference
between these former quantities and C2 times l+r is the second period
contingent bequest.

Substituting expressions (2) and (3) into (1) and maximizing expected

utility over Cl, C2 and A yields the first order conditions:

@) Ul =pv] (1) + (-P) V o)’

1

€)) Ui = Vé (1+x)

_ a-p) VY,
P

(6) V' (ra-r)

1f annuities (life insurance) are actuarially fair, the present expected

value of the return on a dollar invested in annuities must equal a dollar,
ie.:

(1+ra)
1+1

(1 1= Q@1-p)

Using (7) expressions (4) to (6) may be reiritten as:

(8) Ui = Vi (1+1)



9 Ui - Ui(l*r)

(10) Vi = Vi(l*r)

Equations (8) to (10) represent three equations in the choice variables C,,

C. and A and may be solved for the expected utility maximizing values Ci

2

C; and A*, Starting at the optimum, consider now changes in the stream of

life time earnings that leave the present expected value of lifetime

resources unchanged. Present expected lifetime resources are

Yz(l-p)
(11) ER = Y1 + ——
l+r

and changes in Yl and Yz holding ER fixed satisfy:

(12) @y, = -d¥,(1-p) = -dY,

ler l+ra

Examining expressions (2) and (3), let Yl increase by dollar and Y2 fall by
Q+ra) to satisfy (12). If A also increases by one dollar, B2 and Bl as

well as Cl and C2 remain at their former optimum levels. Since the individual
expected utility maximizer chose Yl—A and Y2+A (+ra ) optimally before the
change in the Yl’ Y2 stream,changes in annuities simply offset changes in

the stream to maintain the optimum values of Yl—A and Y2+A(1+ra). This is
Yaari's separation theorem; when annuity markets are actuarially fair

bequests are constrained globally by the value of expected lifetime resources
but they are not affected by the pattern of lifetime resources. This implies,

of course, that the contingent bequest Bl for example, does not depend on

the level of savings, (Yl-Cl), given the value of ER. In addition,



differences in individuals' holdings of life insurance and annuities for
fixed ER can be explained by the pattern of the lifetime earnings stream.
beteris paribus people with more future relative to current and past
;arnings will hold more life insurance.7 Essentially, life insurance
allows people to borrow against their contingent future earnings.

Present expected lifetime bequests are:

P B B, (1-p)
T+t T (1+1) 2

(13) EB =

using (7), (13) may be rewritten at:

(¥,-C,) (1-p)

(14) EB = p (Y,-C;) +
171 Loz

From (14) it is clear that 1ife insurance and annuities affect expected
lifetime bequests only in so far as they permit C1 and C2 to differ from
the no life insurance - no annuity optimum solution. Expected bequests
equals the present expected value of networth holdings over the life cycle.
The use of networth at a given age as a proxy for either the contingent
bequest at that age or expected lifetime bequests may be seriously miss-

leading; as was demonstrated above, two individuals can have identical con-
tingent bequests at every age and thus the same expected bequest, but have

markedly different networth holdings if the timing of their expected resource

7The automatic conversion of some jife insurance polieies into
annuities at retirement is thus easily explicable by the theory.



streams differ.s‘ The contingent bequests, Bl and Bz, rather than networth,
are the focus of this study. While Bl and B, may differ in level, there
seems no compelling argument for differences in their elasticities with
respect to lifetime resources. Indeed, the oft used iso-elastic utility
function of the general form given in (15) exhibits identical elasticities
(over age) of contingent bequests with respect to expected lifetime resources.

)\clcl (1-p))c2C21-Y p)bgBll—g (1-1:))4:2321.9

+ + +
(1'Y) (1‘7)(1"‘0) (1‘9) (1"“) (1_9) (1+a)2

L15) W=

where @ is the rate of time preference and the N's are other constants.

From expression (10) we have:
1

_((14mAb2 }®
(16) B, (1——)———4(140)“’1 B,

For the family of utility functions represented in (15) Bz is proportional
to Bl' hence they have identical elasticities with respect to lifetime
resources; furthermore, since the elasticity of expected bequests with
respect to expected lifetime resources is just aweighted average of the two
contingent elasticities, the contingent bequest elasticity at a given age

equals the expected bequest elasticity.

8Adams (1977) was constrained by his data set, the Federal Reserve
Survey of Consumer Finances, to use current networth as a proxy for bequests
and current income as a proxy for lifetime resources. He reports an elas-
ticity in excess of 1; however, this elasticity may simply reflect his proxy
problem. Suppose all members of his sample had identical expected lifetime

d(YldCI) Y1 Y
resources, then the elasticity ay Y.-C would equal Y -C since
dac b 171 171
d would equal zero. Presumably Y,/Y,-C excreds unity, hence Adams'
Yl 11 11

greater than unity elasticity may have little to do with the true expuected
bequest elasticity.



So far the discussion has assumed the existence of perfect insurance
m;tkets. In the case that such markets do not exist, contingent bequests as
well as the path of consumption depend on the pattern of the earnings stream.
&he relevant first order conditions are now (4) and (5). Holding expected

resources, ER, constant it is easy to show:

dac
1 dB ?
2 < _<aP
an w7 <° o
2 2
dc, dB,
ay, JEY >0, and ay, JEY >0.

The reduction in current earnings Yl needed to maintain ER as Y2 rises
leads to a fall in Cl to offset the decline in Bl which now equals Yl—Cl;
second period consumption and bequests unambiguously increase. The impact
on present expected bequests is ambiguous.

Figure 1 below summarizes these points about bequest and asset

choice with and without life insurance.
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In the absence of life insurance and annuities the two shaded regions of
figure 1 indicate the feasible choice set. The line rising from Yl with
slope 1+r depicts the first period consumption bequest trade off. The

choice of a pair such as Ci and Bi determines the second period budget

line Y, + BZ. The introduction of l1ife insurance and annuities broadens
the choice set to include the non shaded regions to the left of Yl(l*ra )

+ Yz. A point such as H indicates first period purchase of annuities, while
K corresponds to the purchase of 1ife insurance. Using (13) one can easily
obtain the second period budget line corresponding to first period choices
such as K or H. The algebra and diagram indicate that when annuities and
jife insurance are available and actuarially fiar, the relevant determinant
of the contingent bequest is the level of expected lifetime resources,
otherwise the timing of these resources is important as well. We consider
both the level and timing of expected resources in the empirical analysis.
There seems little question as to the availabliity of life insurance and
annuities. About 85 percent of married men and 67 percent of non-married
persons interviewed in the RHS had life insurance.9 Given the theory one
would expect the corresponding percentage holding annuities to be much
smaller. Only 3 percent of all respondents reported holding annuities.
However, if one takes into account the enormous annuity represented by future
gocial security and pension benefits, then almost all respondents hold annuities.
Indeed, life insurance may be purchased in part to of fset the government

forced purchase of the social security annuity.

9Sherman (1973)



Section 11: The RHS Data and the
Calculation of Lifetime Earnings

The Retirement History Survey of the Social Security Administration
?s an ongoing ten year longitudinal study of the retirement process. Data is
surrently available for the survey years 1969 and 1971. These surveys
consitute the data body for this paper. In the 1969 survey 11,153 married
and single males and single females between the ages 58 and 63 were inter-
viewed. 9924 of these respondents were reinterviewed in 1971, the remaindet
either refused the reinterview, had died in the interim, or could not be
located. The two surveys ask a wide range of questions covering current
assets, past, current, and expected future earnings, retirement plans,
current and expected pension and social security benefits as well as current
medical expenditures: Components of networth and life insurance information
is available for both 1969 and 1971.

The two questionaires are highly complementary in terms of detailing
lifetime earnings histories. The 1969 survey reports current earnings,
earnings in 1968, and age and earnings at last job. The 1971 survey
reports 1971 earnings, 1970 earnings, and the age and earnings at the
beginning of the respondent’' s first full time job. 1In addition, the 1971
questionaire asked the respondent the ages at which he or she earned 1/3
and 1/2 of current earnings or earnings at his or her last full time job
if the respondent was not currently working. All together, then, there are
8 potential age earnings observations reported per respondent. In the
case of married respondents jdentical information was gathered for the wife
as well. Years of schooling are also available for both respondent and spouse.
Finally, the surveys give extensive jnformation detailing the tespondents'

and spouses' occupational histories; they also detail the type of worker
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(self-employed, private, and government) he or she was at the various ages
for which the occupational information is available. From the surveys we
know age, occupation and type of worker jn 1969 and 1971, at the beginning of
the 1969 job, and at both the beginning and end of the last job; The age

at which the respondent (spouse) experienced a big change in his occupation
as well as the occupation and type of worker before and after the big change
is available. The initial and terminal ages of the respondents’ (spouses')
longest duration job, and the occupation and type of worker at that job is
stated. Finally, the surveys tell us whether the respondent has ever changed
jobs.

This information permitted the calculation of twelve potential age,
occupation, and type of worker observations per respondent. Some of fhese
ages corresponded to the ages for which earnings were reported, others did
not. The age earnings information and the age = occupation - type of worker
information was jointly sorted to yield 8 potential age earnings observations
per respondent (spouse) with codes jndicating either the exact occupation and
type of worker at that age if it was known or a new code indicating the
closest available age adjacent occupations and type of worker codes if the
exact informationbwas not known. Thus, if the respondent reported earnings
of $4000 at age 27 in 1936 and his occupation in 1936 is unknown but his
occupations in 1939 and 1928 are known and they are different, we specify
a code which denotes the two occupations the respondent is between. 1f
the two closest age adjacent occupations or type of worker codes are identical,

ve assume the respondent had that occupation or was that type of worker at

the interviewing age.
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The Calculation of Lifetime Earnings

The strategy followed in calculating lifetime earnings was to use
the above described data to estimate an age earnings regression; from this
yegression we predict the individual's earnings at every age between his
first and last or current job and accumulate these ﬁredicted earnings up
to either 1969 or 1971 at an interest rate. Following some recent findings
by Lillard (1977) the specification of the earnings equation includes an
individual constant term. Letting LEit stand for the logrithim of earnings
of individual i in year t, LAWAGEt for the logrithim of the national
average wage and salary earnings in yeart , and X for a matrix of other
exogeneous variables including schooling, experience, occupation and type

of worker dummies, the earnings regression is:
(18) LEithl +12]_AWAGEt+XB+ci+Eit

v's and B are coefficients; the error is decomposed into an individual
constant & and a transitory independently and jdentically distributed

error Eit' The ai's are assumed to be uncorrelated with the exogeneous
variables as well as uncorrelated across individuals. The coefficients

of (18) are estimated by first doing pooled ordinary least squares, ignoring
the error structure and then computing each indivi&uals' average residual to
obtain an unbiased estimate of o, - The assumption that the Li's

are independent of the exogeneous variables may be invalid, in which case
simple pooled OLS ignoring individual constants will produce biased coef-

ficients. However, since we use the pooled OLS coefficients for prediction
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and include a potentially biased individual constant, the resulting predicted
earnings are unbiased, which is all we require. Armed with the OLS coef-
ficients and the individual constants we predict earnings at each age including
each individuals' constant in the prediction.

Separate earnings regressions are run for males and females. The
LAWAGE variable is included to capture inflation and non-experience related
growth in earnings such as a rise in productivity from capital deapening.
The 15 original occupational categories were combined to obtain a more
managable set of b.ll In the tables to be presented occl, occz, 0ce3, and
0CC4 are dummies indicating the respondent's occupation was unambiguously
1,2,3, or 4 in the year of the observation. Dummies such as OCC103 mean the
individual was between occupations 1 and 3 at the age of the observation
but exactly which occupation, 1 or 3, he actually had is unknown. Dummies
such as 0CC200 mean the jndividual's earlier as well as current occupation is
unknown but that his next reported occupation is 2. Dummies such as 0cC200
vere used primarily for the age earning observation for the first full time
job for which we often know only the earliest future occupation but not the
current or past occupation. A similar notation for type of worker was used.
Here CW1 corresponds to private workers, CW2 are government workers and CW3
are self employed. To preclude singularity, dummies CW1 and OCC4 are

excluded from the regressions. In addition, some of the potential occupational

11The average wage serious comes from Historical Statistics, P. 169,
Occupation Category 1 includes: professional, technical and kindred co-workers,
farmers and farm managers, mWmanagers, officials and proprietors. Category 2
includes clerical and kindred workers and sales workers. The third category
is comprised of operatives and kindred workers and craftsmen, foremen and
kindred workers. The &4th group is private household workers, service workers,
farm laborers and foremen, and other laborers.
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and class of worker dummies had no variance (ie, were zero for all obser-
vations) and were ommitted.

Besides the occupation and class of worker dummies, there is & dumny ,
MAR, for respondents who never married, a dummy RACE for whites, and two
urban dummies UR1 and UR2. UR1 takes the value 1 when the age-earnings
observation occurs in 1969 and the respondent lives in an urbanized area.
UR2 is coded one for non 1969 observations when the respondent stated in
1969 that he did live in an urbanized area; UR2 is thus similar to the less
than full information occupation and class of worker variables. Finally,
since the age of retirement was reported, RET is coded one when the age of
the observation equals or exceeds the stated age of retirement. Since only
observations with positive earnings are included in this regression, RET
signals a decline in full time work. In the prediction of earnings the
appropriate occupation, class of worker, retirement and urban dummies are
turned on depending on the age in question. Thus, for ages for which
occupations or worker types are known exactly the dummies 0CC1-0CC3 or
Cw2-Cw3 are used, otherwise the between occupation and type of worker
dummies are used.

Turning to the continuous exogeneous variables, experience (EXP),
its square (EXP2) and its cube (EXP3) are included. Experience is measured
as the age of observation less the age at first job. Age at first job,
(AGEFJ), years of schooling (S), schooling squared (S2), schooling times
experience (EXPS), experience squared times schooling (EXP2S) and experience
times schooling squared (EXPS2) complete the list of exogeneous variables

in the earnings regression.
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Given the extensive computations required to predict lifetime
earnings, only the first 3500 of the 11,153 RHS observations were used. From
these 3500 records, 2013 males and 1310 females (including wives) with
sé&isfactory information were used in the separate age earnings regressions.
For each male there are, on the average, 6.07 age earning observations
leading to a sample size of 12,217 for the pooled male OLS regression. The
corresponding female figures are 4.95 and 6541.

Table 1 reports coefficients for the two pooled OLS regressions. The
R2 for the males regression is .593; for the females it is .496. The
residual variance can be decomposed into the part due to individual constants
and the part due to random error. Individual constants explain 36.7% of
residual male variance and 35.7% of residual female variance.12 Correspon-
dingly, 78.4% of the total male earnings variation and 74.9% of total female
earnings variation is explained by the exogeneous variables and the individual
constants.

The effects of experience and schooling on earnings is described
in Table 2 where we present the returns to an additional year of schooling
or an additional year of experience at given levels of schooling and experience.
Holding years of experience constant, Table 2 reveals increasing return to
additional years of schooling for both males and females. For males the

returns to schooling are greater the greater the years of experience. Female

12We use individual residual variation around the mean individual
residual to obtain an unbiased estimate of 0% , the variance of the Eits'
Subtracting this from the square of the standard error of estimate yields
an unbiased estimate of Oa » the variance of the individual constants.
Lillard (1977) finds a higher ratio of o g2/02 + of and probably
reflects the buncgingnf most of his data between 1955 and 1968. On the
other hand, our initial OLS R2s are higher and, hence, we explain a greater
fraction of total variation than Lillard.



Variable
RACE
MAR
LAWAGE

AGEFJ

s2

EXP
EXP2
B3
mes |
EXPS2
EXP2S
occl
occ2
occ3
0CC100
0CC102
0CC103
0CC104

0CC200

0CcCc201

Table 1 Pooled OLS Age Earning

Mean
.958
.048
8.290
18 339
.109
.690
.025
11.561
145.360
28.927
1117.600
45651.0
332.31
4150.0
12744.0
.206
.100
. 345
.033
.016
.009
.003
.020

.003

Regression Coefficients*

Coefficient

.118
(.032)
-.251
(.029)

.129
(.051)

.030
(.003)

.162
(.024)

.103
(.016)
-.532
(. 040)
-.161E-3
(.019)
.394E-3
(.772E-3)

.069
(.008)
-.158E-2
(.294E-3)

.206E-4
(.340E-5)

.142E-2
(.742E-3)

.567E-4
(.230E-4)
-.419E-4
(.100E-4)

.408
(.026)

.176
(.028)

.171
(.022)

.227
(.065)

L0449
(.054)

449
(.068)
..281
(.122)

.136
(.071)

.376
(.117)

Females

Mean
.935
.131
8.360
21.297
.116
.735

.033

11.542

143.38
25.618
945.45
37275.0
297.26
3705.3
10933.0
.131
.304
.219
.024

008

.003
054

.002

Coefficient

.042
(.038)
.154
(.028)
.505
(.045)
.013
(.002)
.293
(.036)
.150
(.026)
-.598
(.051)
-.032
(.020)
«347E-2
(.899E-3)
.064
(.010)
-.185E-2
(.349E-3)
.168E-4
(.407E-5)
-.127E-2
(.961E-3)
-.185E-5

(.288E-4)

.320E-4
(.153E-4)
.639
(.041)
.400
(.030)
. 440
(.031)
465
(.081)
.665
(.105)
1.047
(.302)
.455
(.164)
.382
(.065)
.399
(.210)
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Table 1 (continued)

Males Females
Variable Mean Coefficient Mean Coefficient
0cc203 .004 . 143 .002 .105
(.099) (.202)
0CC204 .002 -.050 ) .002 . 397
: (.127) (.195)
0CC300 .081 .071 .055 374
- (.059) (.065)
0CcC301 .003 .259 .001 .820
(.124) (.275)
0CC302 . 006 .200 .001 457
(.086) (.249)
0CC304 .017 .176 .002 -.110
(.051) (.202)
0CC400 .028 -.007 .031 .229
(.067) (.072)
0Ccc401 .001 -.161 .002 .610
(.175) (.046)
0CC402 .002 .221 .002 .610
(.159) (.257)
0cc403 .007 -.082 .003 .094
(.079) (.154)
cw2 .087 -.052 .020 .079
(.023) ' (.339)
Ccw100 144 .011 .168 -.095
(.055) (.054)
cwl02 . 009 .050 .017 .201
(.067) (.072)
cwlo3 .001 -.100 .306E-3 404
(.160) (.526)
Ccw200 .015 -.049 .021 -, 046
(.073) (.080)
cw201 .001 -.029 .001 .075
(.257) : (.234)
Cw203 .245E-3 -.200
: (.406)
Ccw300 .017 -.085 .008 . -.234
(.068) (.111)
Ccw301 .003 .159 .001 -, 247
(.118) (.261)
Ccw302 .327E-3 -.293
(.348)
Ccw3 .079 -.188 .020 -,176
(.025) (.324)
Constant 4.929 2.075
(.365) (.324)

%Standard errors in parentheses



19

returns to schooling exceed male return at high initial levels of schooling
and early years of experiencel Rather than increasing returns we see
deélining returns to experience for both sexes at all levels of schooling.
Ag;in, the positive interaction between experience and schooling in earnings
leads to greater return to experience the greater the level of schooling.
While the female return.to schooling generally exceeds that of the
male, the opposite is true for the return to experience. The inference
that one can draw from this is that females should invest more than males
in human capital; ie., remain in school longer. For a male with 15 years
of schooling, an additional year of schooling will increase his wages by
an average of about &4 percent. In addition, Table 1 indicates that post-
poning work by 1 year raises earnings by 3 percent due to the vintage effect
of AGEFJ. Hence, 7 percent is the figure one should compare with the 9.6
percent opportunity cost of foregoing the first year of work. For females
with 15 years of schooling, an additional year adds an average of about 6.5
percent to future wages; the vintage effect is 1.3 percent for females, hence,
7.8 represents the gain to remaining in school while 7.9 is the opportunity
cost. The optional length of school thus appears longer for females than
males, although the simularity in the average male and female years of
schooling, 11.561 and 11.542 respectively, does not lend support to this.
One should alsobear in mind that the schooling and experience effects of
Table 2 are obtained holding occupation and type of worker constant. It
seems likely that schooling and experience jndirectly influence occupation;
Table 2 only reports the direct effects of schooling and experience and

ignores the indirect effects.



Table 2: Returns to Additional Years of Schooling and Experience at Initial
Levels of Schooling and Experience

Years of Schooling

Years of
experience 5 10 15 18 Return to: Sex

.006 .011 .015 .018 Schooling Male

1 .005 .040 .075 .095 Female
.072 .083 .096 .106 Experience Male
.065 .072 .079 .083 Female
.013 .020 .027 .031 Schooling Male

5 .000 .035 .070 .091 Female
.059 .069 .081 .089 Experience Male
.047 .049 .051 .051 Female
.020 .031 .040 .046 Schooling Male

10 -.003 .031 .066 .086 Female
.047 .054 .064 .070 Experience Male
.034 .038 .041 .042 Female
.028 044 .059 .069 Schooling Male i

20 -.007 .028 .062 .082 Female
.030 .033 .039 .043 Experience Male
.026 .023 .028 .033 Female
.028 .048 .069 .083 Schooling Male

30 -.004 .030 .065 .085 Female
.025 .024 .025 .028 Experience Male
.008 .018 .027 .033 Female
.019 .046 .072 .088 Schooling Male

40 .006 . 040 .074 .094 Female
.032 .027 .025 .024 Experience Male
.009 .021 .034 .041 ' Female

Table 1 indicates that self employed males and females earn substantially
less on average. Male government workers also make less than private workers,
vwhile the wages of female government workers exceed those of female private workers.
Retirement and the urban dummies are important explanatory variables as is the
dummy for never married, MAR. Interestingly, non-marriage appears to lower wages
of males and raise wages of females, the presumption being that married males work

harder as do unmarried females.



Section 3: Estimates of the Elasticity of
Bequests With Respect to Lifetime Earnings

In this section ve present regressions of 1969 and 1971 contingent
bequests on lifetime earnings and other exogeneous variebles. Lifetime earnings
are calculated at both a 3 and 6 percent rate of interest. Exactly what interest
rate to use is unclear. From 1926 to 1970 the rate of return on common stock
averaged 9.6 percent.l3 During this period the long return U.S. bond yield
averaged 2.9 percent and the long term corporate bond yield averaged 3.6 percent.
The yield on short term claims including cash, time deposits, and short term
bonds presumably was below the long term bond yield. However, only sbout
15 percent of the middle class portfolio is invested in corporate stock.lh
Another 20-30 percent is invested in short term claims and long term bonds.

A major chunk 40-50 percent is jnvested in home and other real estate and
business equity and ebout 12 percent is invested in consumer durables. The
historic return on homeownership is uncertain since reliable data is not
available on the capitel gains component of the yield on housing even ignoring
the problem in imputing rent. max contributions to social security yielded

far in excess of 6 percent. 15 Finally there is the issue of lending

versus borrowing rates. Heckman and Ben Porath report interest rates in the
neighborhood of 18 percent irplicit in humen capital accumulation. On the basis
of these figures we feel that & rate of interest close to 6 percent is most
reasonable but present results assuming a 3 percent rate of interest as well to

test for the sensitivity of the elasticity with respect to the interest rate.

13
1k

Tvbotsen (1976), pp. 20-3k.
See Lebergoot (1976), p. 2LL.
155ee Kotlikort (1971), p. 21-22.
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The data includes all major components of networth except the market
value of automobiles. Automobile debt is recorded, however, and is used in
constructing networth. 1In 1971 the value of the wife's stocks, bonds, and
savings and checking acocunts were reported separately from that of the
husband; for 1969 there is no breakdown of networth by ownership. The face
value of life insurance in 1969 and 1971 is reported separately for the
husband and wife. Bequests cannot be negative hence we define the contingent
bequest to be zero if the value of networth plus life insurance is less than
zero.

The regressions of contingent bequests of married males are presented
in Tables 3 and b;CB69, CB71, and RB71 are the three dependent variables.
CB69 and CB71 are the contingent bequests in 1969 and 1971 defined using the
combined husband and wif; nefworth plus the husband's life insurance. RB71
uses only the husband's networth when a breakdown is given. For 1969 the
sample size is 370, for 1971 it is 347. The small sample sizes at this stage
of the analysis reflect the non-reporting of the age at first job for many
wives. This question was only posed to the wife if she was home at the time
of the interview. In addition, about 25% of the records give incomplete
assetlinformation.

In the 1969 regression the exogeneous variables include a dummy for
race, age of the husband (AGEM), age of the wife, (AGEF), schooling of the

husband (MYSCH), schooling of the wife (FYSCH), and a dummy for the respondent's

16T‘ne husbands life insurance may be owned by the wife in which case
the face value of the life insurance cannot be used to pay debts of the es-
tate. Defining the bequest as the face value of the husband's life insurance
plus networth, if networth was positive, or zero otherwise, led to virtually
jdentical results as those reported in the text.
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bealth reported to be worse than average (HEALTH69) . LIFEM693, LIFEM696, LIFEF693,
LEFEF696 are lifetime earnings of the husband and wife computed at 3 and 6 percent
interest rates.® CKIDSUP, PKIDSUP, and NKIDSUP ere the number of children completely,
pa_rtially, and not at all supported by the parents. PAR js a dummy for couples
who indicate they support their parents. For non-retired husband and wives who
give an expected retirement age, FUTERNM and FUTERNF are current earnings mltiplied
by the number of years the husband or wife expects to work in the future. NEURETM
and NEURCTF are dummy variables for husband and wives stating they will never
yretire multiplied by current earnings. Lastly, ORETM and ORETF equal current earn-
ings for husband and wives when the cther measures of future earnings are both
zero. The group with positive ORETM and ORETF are primarily retiries.

The mejor finding of Table 3 and this paper 4s that the contingent bequest
elasticity is less than unity. For the six percent accurulated lifetime earnings
varisble, the 1969 elasticity at mean values of LIFEM696 and B69 is .520. The
coefficient of LIFEM696 is .059 with a standard error of .027. Adding the stendard
error to the coefficient would raise the elasticity to .T760. .520 is significantly
gpaller than the .113 velue required to meke the elasticity unity. For the three
percent definition of lifetime earnings the 1969 elasticity is .815. Adding in
the standard error here would, however, raise this value to 1.08. While we shall
discuss the 1971 results in detail below, we mention here that they confirm the
finding of & smaller than unity elasticity of bequests.

This finding is strengthened by considering the coefficient on the
wife's lifetime earnings. Table 3 reports significantly negative coefficients.
Presumsbly, the husband's bequest is jntended in part to support the wife.

High levels of the wife's 1ifetime earnings reflect e high earnings capacity

*
To be more precise they are 11 fetime earnings up to 1969 or 1971.
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and hence diminish the need for a wife supporting bequest. To calculate an
elasticity of bequests with respect to the husband and'vivek‘joint lifetime
earnings a reasonable procedure seems to be to consider changes in bequests
fesulting from a dollar increase in the husband's lifetime earnings and a
fraction of a dollar increase in lifetime earnings‘of the wife where the
fraction is given by the ratio of the average wife's lifetime earnings to that
of the husband. Such a procedure yields an elasticity of .222 at mean value
of LIFEM696 plus LIFEF696 and B69. The corresponding 3 percent elasticity is
.576. |

It is important to know whether the estimate of the elasticity is
sensitive to the functional form imposed. Inclusion of the square of the
husband and wives lifetime earnings did not yield significant coefficients.
With the squared terms the LIFEM696 elasticity is .354 and the LIFEM693
elasticity is .567 at the means. Since the magnitude of the other exogeneous
coefficients may not be scale free we regressed B69 divided by LIFEM696 against
the exogeneous variables of Table 3. Again, the estimated elasticity is far
below unity, namely, .401. Finally, to check for a significantly higher
elasticity at higher lifetime earnings the sample was truncated to include
the mean. For this sample the estimated elagticity is .571 at 6 percent and
1.04 at three percent.

Returning to Table 3 we find that the wife's age and the husband's
schooling significantly influence bequests in the positive direction. There
is a significant difference, about $4000, in bequests to completely supported
children and bequests to non-supported children. More children per se appear
to reduce rather than increase bequests. This is not surprising since the

effective resources available to the husband and wife are diminished by the



Table 3: Contingent Bequest Regression (B69)

Coefficients (Standard Errors

Variable Mean Coefficient Coefficient
LIFEM693 161460 .169
. (.055)
LIFEM696 297070 .059
: (.027)
LIFEF693 80621 -.180
(.050)
LIFEF696 142410 -.088
(.026)
AGEM 60.235 440.80 634.55
(1317.7) (1371.3)
AGEF 55.841 853.66 973.25
(423.63) (442.72)
MYSCH 11.016 3454.0 4030.5
(854.64) (816.49)
FYSCH 11.473 427.04 214.63
(785.75) (786.64)
RACE .957 11500 12017
: (9824.6) (9896.3)
HEALTH69 o .159 -4207.9 -4221.8
; (5422.0 (5482.6)
CKIDSUP C o .346 1164.0 1136.6
; (2830.0) (2853.7)
PKIDSUP P.062 -338.34 ~441.68
i (5808.9 (5856.1)
NKIDSUP L 2.127 -2945.8 -2920.5
: (1209.6) (1219.7)
PAR . .022 -8375.2 -110.14
| (13392) (3113.6)
FUTERNM 18691 .012 .259E-3
| (.027) (.006)
FUTERNF | 4035.6 -.045 -.035
; (.140) (.033)
NEVRETM i 291.02 -.817 .814
; (1.446) (1.458)
NEVRETF L 132.28 -1.495 -1.707
(2.658) (2.679)
ORETM 2997.0 1.474 1.603
, (.457) (.458)
ORETF i 2374.5 1.393 1.324
(.664) (.663)
Constant -.108E6 -.123E6
9 (76235) (79129)
R 278 .265

Mean of B69 = 33594
STD deviation of B69 = 42025
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presence of children. If ve divide the 1ifetime earnings variables of Table 3 by
family size, the number of children plus 2 and reestimate, the coefficient on
pumber of children entered separately is insignificant and small, -T769. (t + -.k83).
The future earnings variables are all insignificant with the exception of ORETM
and ORETF.

In Teble L we report regression results for the 1971 contingent bequest.
Datas was not available to create the NEVRETF variable, so this group is combined
in ORETF. ACTROHT1 replaces the parental contributico dummy PAR. ACTROHT1 is
the dollaer amount of contributions made to relatives outside of the household in
1971. In 1971 the survey reports the networth of children under age 18. This
variable is KNWT1l in the regressioﬁ.

At 3 percent the elasticity of CBT1, totel networth plus the respondent's
1ife insurance is .677; st 6 percent the elasticity is .367. For the RBT1 bequest
definition, the husband's networth plus his 1ife insurance, the 3 percent elasticity
is .693 and the 6 percent elasticity is .357. Again the six percent elasticities
are significantly different from umit§ while the 3 percent elasticities are not.

As with the 1969 regression, entering squared values of the lifetime earnings variable
reduces the estimated elasticities. In addition, the elasticities for the T1
bequests when bequests are deflat;d by.earnings are also smaller than the elasticities
when the absolute value of beouests is the dependent variable. For 1971 truncating
the sample to include only observations with greater than the average lifetime
earnings leads to a 1.387 elasticity at 3 percent and & .818 elasticity at 6 percent.
The corresponding RBT1 elasticities are 1.528 and .909. In the Tl regressions the
age of the husband enters negatively and is significant in the CB71 three percent

equation. To test whether the elasticity depended upon the age of the respondent, we



Table 4: 1971 Contingent Bequest Regression

Coefficients (Standard Errors)

Variable Mean CB71 - CB71 RB71
LIFEM713 175990 112
(.ok)
LIFEM716 334750 .032 .026
(.020) (.019)
LIFEF713 88035 -.017
(.042)
LIFEF716 159610 .001 -.005
(.022) (.021)
AGEM 62.266 -2282.8 -1968.9 -1685.0
(1146.4) (1190.6) (1136.3)
AGEF 57.934 1033.1 981.19 965.68
(371.24 (389.40) (371.62)
MYSCH 11.012 2132.3 2591.1 2147.9
(676.97) (638.17) (609.01)
FYSCH 11.546 429.97 362.85 522.58
(636.47) (630.88) (602.06)
RACE .965 11805 12709 10257
(8718.3) (8769.1) (8368.6)
HEALTH71 .165 -5026.0 ~5481.9 -3369.0
(4341.8) (4365.6) (4166.2)
CKIDSUP .260 1040.2 1133.0 1207.0
(2639.2) (2655.6) (2534.3)
PKIDSUP .121 -2061.1 -2389.1 -1418.8
(3586.4) (3605.3) (3440.6)
NKIDSUP 2.136 -653.62 -643.39 -801.93
(970.18) (982.07) (937.22)
ACTROH71 36.827 17.787 17.247 17.764
(7.050) (7.090) (6.766)
KNW71 62.384 - 3.854 - 3.965 - 3.218
(3.379) (3.398) (3.243)
FUTERNM 12434 - .102 - .081 - .045
- (.061) (.061) (.058)
FUTERNF 8939.4 .144 .136 .028
(.080) (.080) (.076)
NEVRETM 1445.9 - .518 - .368 - .398
(.497) (.495) (.472)
ORETM 1000.7 .030 067 .057
(.414) (.416) (.397)
ORETF 1172.5 .005 .001 .014
_ (.491) (.491) (.469)
Constant 55706 41019 28654
(70199) (72611) (69295)
R .197 .188 .158
Mean of
dependent 29006 24803

variable
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introduced an interaction between the husband's age and his lifetime earnings.
The interaction term proved significantly negative indicating 8 .798 elas-
ticity at mean value of AGEM, CB71, and LIFEM713 and .436 at mean values of
AGEM, CB71 and LIFEM716. Hence, to the extent that the elasticity of con-

tingent bequests depends on age it appears that the elasticity declines with

. age.

There are other differences between the 69 and 71 results besides the
AGEM coefficient. The wife's lifetime earnings coefficient is insignificant
and small and none of the future earnings variables is significant. The
difference between the children's coefficients is not significant. On the
other hand, as with 1969, the schooling of the husband as well as the age of
the wife contributes significantly to the contingent bequest. The amount
contributed to relatives outside the household enters with the expected positive
sign and is significant. The coefficient of KNW71, although of the expected
sign, is insignificant.

The theory suggests that future earnings should be a key determinant
of the fraction of the bequest which consists of life insurance. Unfortunately,
regressions of the fraction of the bequests composed of life insurance yielded
very low R's (.02-.07); meither the absolute levels of future earnings nor
the ratio of future earnings to the past earnings gignificantly influences
this dependent variable. One obvious explanation for this poor performance
is that much of the life insurance (about 2/3 held by regpondents is whole life rather
.than term. The decision to purchase whole life life insurance was presumably
made when the respondents were substantially younger based on what they per-
ceived then to be future earnings. Hence, oOur own future earnings variable

may have little to do with the relevant future earnings at the time the life

insurance was actually purchased. '
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Joint Bequests of Husbands and Wives

In addition to investigating the bequest contingent upon the husband's
dying, we can inquire as to the joint bequest contingent upon both spouses
d§ing at the same time. This involves simply adding in the face value of the
wife's life insurance to the previous bequest definition CB71. The
elasticities for the joint contingent bequests proved almost identical to
those excluding the wive's life insurance. The other coefficients of the

equations changed little from their Table 3 and Table 4 values.

Elasticities for Never Married Respondents

The less than unity finding holds for the contingent bequests of both
male and female respondents who report they never married. In 1969 at 3
percent the male elasticity with respect to LIFEM693 is .866 and the female
elasticity is .220. 1In 1969 at 6 percent the elasticities are quite similar,
857 for the males and .219 for females. Turning to 1971 we find an elasticity
for males of .922 at 3 percent and .726 at 6 percent and for females .100 at
3 percent and .075 at 6 percent. The sample size in 1969 for never married
respondents is 205; in 1971 it is 165. In both years the male's lifetime
earnings enter significantly and the female's insignificantly. In these
regressions, the education of both males and females are significant positive
influences on contingent bequests; in addition, for older maies bequests are
significantly smaller. Interestingly, even for this group of single indi-
viduals, the proportion holding life insurance is quite high, 80.0 percent in

1969 and 75.1 percent in 1971. The mean value of life insurance is, however,

about 50 percent smaller for single respondents.



Section 4: Caveats,Implications of the Findings, and Conclusion

Throughout this paper we have discussed bequests, financial transfers
made at death, as if they comprised the only form of lifetime transfers.
This is obviously untrue. Transfers may be made to children in the form
of expenditures on education as well as direct gifts while the transferor is
still alive. The true elasticity of ljifetime transfers with respect to
lifetime resources is a weighted average of the elasticities of the components.
Hence, even if the contingent financial bequest elasticity is less than unity,
the lifetime transfers elasticity may exceed unity if the other components
are elastic. Ishikawa has put forward one theoretical argument which
suggests that the financial bequest elasticity should exceed the elasticity
of transfer in the form of schooling for children. Effectively, Ishikawa's
argument is that additional dollars transferred in terms of schooling
expenditures will eventually be subject to diminishing returns in terms of
producing more earnings for the child. On the other hand, eaca dollar given
in the form of gifts and bequests will yield a dollar to the child. Hence,
parets whose children are in the diminishing return to schooling expenditure
range will tend to leave greater and greater fractions of their incremental
transfers in financial form. Hopefully, future empirical work will enlighten
us on the elasticity of this very important transfer component.
The elasticity of gifts with respect to lifetime resources is also
quite unknown. Certainly the presence of the estate tax would argue for a
elasticity in excess of unity. However, at least for the sample of married
households considered in this study the amount of gift'giving is likely to
be small. Our sample covers essentially the middle class. We have no
observations on millionsires and fewer than two percent of the observations

have networth in excess of $100,000. Few if any of the respondents in our

sample would be subject to the estate tax and, hence, would have little
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incentive for 1ifetime gift giving. In any case, determining the size of the

total transfer elasticity will require learning more sbout the other components

as well.

»' The financial contingent bequest elasticity for the very wealthy
may differ from that of the middle class. The estate tax is one reason;
differences in tastes is another. Hence, vwe caution against facile imputation
to the rich of our general findings of inelastic bequests. Indeed, our
truncation of the sample by lifetime earnings indicates higher elasticities for
those with higher 1ifetime resources.

The taxation of lifetime earnings is an important factor not considered
in our empirical work. Assuming that respondents reported gross rather than net
earnings our beqguest elasticities are biased downward by a turn involving the
elasticity of the tax rate with respect to 1ifetime earnings. The taxes
involved here are the payroll taxes and the income tax. We obtained one estimate
of the tax-lifetime earnings elasticity by first calculating the level of
pominel earnings which if earned each working year would generate each respondent's
1ifetime earnings. We then regressed this earnings figure on the computed tax
rate for that earnings figure using the 1958 tax tables. The derived correction
factor to be aspplied to our reported elasticities is 1.56. This procedure should
however be viewed with extreme caution since it ignores differences across
respondents in growth rates of earnings and earnings fluctuations. In addition
the celculation does nmot allovw for differences across ipndividuals in tax
deductions and exemptions nor does it consider tax rate changes over time.

Unfortunately the data do not really permit more sophisticated investigation of

this source of bias.
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An additional caveat is that the computed lifetime earnings may
measure true lifetime earnings with error. Since we have no information on
out of labor force and unemployment spells it was assumed that both men and
w;men worked each year from the age of their first job to the age of their
last job. This is probably more problematic for the lifetime earnings of
the wives than the husbands. Indeed, we experimented with an interaction of
the wife's calculated lifetime earnings and the number of children expecting
to find a negative coefficient. The coefficient was positive, but insig-
nificant. In males the error involved in ignoring spells of unemployment
is probably greater for the lower earners. This suggests running the
regression only on the high lifetime earners; &S described, this regression
yielded higher elasticities, although they are still below unity at 6 percent.

Another issue not yet addressed is the extent to which bequests are in
some sense involuntary. Lack of information and poor terms due to adverse
selection may partly explain the 1imited éxperience of the middle class with
annuities. Certainly, priVate pensions and social security are other important
reasons. Whatever the reason, individuals who desire not to leave bequests
but who fail to purchase annuities may leave a begquest involuntarily. The
largefractionoftespondentswithlifeinsurance(86.7percentofhusbandsand74.6
péféenf of wives in 1971 and 92.2 percent of husbands and 80 percent of wives in 1969)
argues against the notion of involuntary bequests.l7 Surely those people
purchasing life insurance were concerned about their bequest at least at

some point in their 1ife. Restricting our sample to those holding positive

17 \1though some of this life insurance may be "forced” upon the
respondents by their empolyers at work.
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1ife insurance leads to even less elastic bequests. Furthermore, even
assuming all bequests were uninte;ded and involuntary the elasticity of
unintended bequests would stillbe of interest as an important determinant of
lifetime resource inequality over time.

Our analysis has omitted one important component of contingent
financial bequests, namely the life insurance component of the future stream
of social security benefits. When the husband is alive and the wife is older
than age 62, the wife may collect dependent social security benefits which
total 50 percent of the husband's benefit. Upon the death of the husband,
the widow may collect surviving wife benefits which amounted to 81.25 percent
of the husbands benefits (the current figure‘is 100 percent, but it was 81.25
percent in 1969 and 1971). Hence, the present expected value of 31.25 percént
of the husbands benefit where the expectation is taken over the probability
that the wife survives and the husband dies represents the life insurance
component of social security. If, however, the wifg could collect more than
81.25 percent of her husband's benefit by receiving benefits based on her own

work record, then the life insurance component of social security would be zero.

The inclusion of social security life insurance would surely reduce the estimated
elasticities since the husbend's benefit is a concave function of his lifetime
earnings.

Finally, we must admit that from the evidence presented, one can only
weakly infer who the actual receipients of these contingent bequests will be.
For the issue of intergenerational resource inequality the elasticity of

lifetime transfers to children is crucial.
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While the inequality transmission process is only partially clarified
here because our sample lacks the super rich, the lifetime consumption
pehavior of the numerous middle class is crucial to an understanding of the
aggregate savings rate and tax incidence. Our findings suggest that progressive
labor income taxation will increase rather than diminish aggregate savings.
In addition, real growth in the economy may occur at slower and slower rates
in the future; the inelastic bequests mean greater and greater shares of
consumption out of the economy's real output as the economy grows.

In conclusion, we feel the evidence presented here strongly supports
the notion that the elasticity of contingent bequests with respect to life-
time resource is less than unity for the bro;d middle class. Since the
contingent bequest elasticity appears, if anything, to decline with age, the
expected financial bequest elasticity with respect to expected resources is

surely less than unity as well.

e e o r———— T me—— i . -
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