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ABSTRACT

This paper studies the asset holdings of white American men near re-
tirement age. Assets as conventional defined show no tendency to decline
with age, in apparent contradiction of the life-cycle theory of saving.
However, a broadened concept of assets which includes expected future pen-
sion benefits (both public and private) and expected future earnings
("human wealth'") does decline more or less as predicted by the theory.

No matter how they are defined, assets are a decreasing function of the
number of children--which casts doubt on the strength of the bequest motive.
Finally, financial assets and social security wealth fail to exhibit the
inverse relationship suggested by Feldstein's displacement hypothesis.

To investigate these issues econometrically, an equation for assets
is developed from the strict life-cycle theory. The specification is
generalized to allow for (a) a bequest motive, proxied by the number of
children; (b) displacement of private wealth by social security wealth
that is not exactly dollar-for-dollar; (c) a level of consumption late in
life that differs systematically from what the strict life-cycle theory
implies.

The equation is estimated by nonlinear least squares on a rich cross-
sectional data set containing over 4300 observations. The results show
that the life-cycle model has little ability to explain cross-sectional
variability in asset holdings. The model's key parameters are poorly iden-
tified, despite the large sample size and considerable cross-sectional varia-
tion in most variables. According to the estimates, consumption late in life
is on average only about half of what the strict life-cycle theory predicts;
each dollar of social security wealth displaces about 39¢ (with a large
standard error) of private wealth; and the bequest motive, while present, is
quite weak.
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SOCIAL SECURITY, BEQUESTS, AND THE LIFE CYCLE

THEORY OF SAVING: CROSS-SECTIONAL TESTS

1. Introduction

This paper started out as an effort to use an unusually good source of
cross-section data to address two current controversies about savings be-
havior:

(1) Does '"social security wealth," that is, the actuarial present
value of future social security benefits, displace ordinary assets in in-
dividual portfolios?

(2) Do people save mostly to finance retirement consumption (or, more
generally, to shift consumption over time) or mostly to make .intergenerational
transfers?

The first question, which was raised originally by Feldstein (1974)
and Munnell (1974), is of rather obvious importance for public policy toward
the social security system, tax incentives for saving, and related issues.
Most empirical wofk on the question to\date has been based on time series
data and, perhaps as an inevitable result, has been‘somewhat inconélusi&e;
This is unfortunate, because the issue basically is a time series question
rather than a cross-sectional one: once general-equilibrium adjustments have
taken place, is total national saving reduced by the social security system?
Cross-sectional evidence, however, is not irrelevant. If, as Feldstein (1974)
claims,-SOCiai security wealth does displace private fungible wealth in in-

. 1 '
dividual portfolios, this effect should show up at the micro level. One

A demonstration that social security wealth displaces private wealth at the
micro level, however, does not establish that a similar displacement takes
place at the macro level. Even if social security has no effect in the
aggregate, those who receive unusually high benefits may save less while those
who receive unusually low benefits may save more.



purpose of our research was to add to the rather limited supply of cross-
sectional evidence on the social security displacement issue.

An answer to the second question--that most saving is for intertemporal
reallocation of consumption over the life cycle, not for bequests--was assumed
in‘the original Modigliani - Brumberg (1954) paper, and has characterized most
work on the life-cycle model ever since. This answer, of course, is not in-
herent in the model, which is easily extended to include bequests. Tobin
(1967), we believe, was the first to ask whether the pure life~cycle theory
with ho bequests could account for aggregate savings in the U.S.. His answer
was in the affirmative; but more recently White (1978) reached the opposite
conclusion from a similar simulation model. Diamond's (1977) analysis of cross
tabulations between assets and income led him to question whether the observed
wealth holdings of older people would be sufficient for them to maintain their
normal level of consumption--suggesting negative bequests (children supporting
their elderly parents). But Mirer (1980) concluded that wealth holdings late
in life do not decline as fast as they should if no bequests are intended.

The most fhoroughvstudy of this issue was by Kotlikoff and Summers (1980).2
Using estimated life cycle patterns of consumption and earnings for individuals,
ythey conétructe& an estimate of the wealth that those currently alive could

have accumulated from their own savings and found that this amount was only

a small fraction of total national wealth. The remainder presumably had been
inherited--implying that an equivalent amount would have to be bequeathed in

equilibrium.

1 See Feldstein and Pellechio (1979), and Feldstein (1980).

2 See also related work by Darby (1979) and Atkinson (1971).



The importance of bequests is relevant to several issues. Bequest
behavior is one important determinant of intergenerational mobility in the
distributions of income and wealth,l and plays a critical role in the debate
over whether or not government bonds are net wealth.2 Both the distributive
and efficiency aspects of the choice between a consumption tax and an income
tax depend, in part, on the importance of bequests in life-cycle saving.
Since no concensus has emerged on the relative importance of bequests versus
intra-life-cycle saving, a second major purpose of this paper was to see what
could be learned from cross-sectional data.

Our original research strategy was to investigate these two questions
within the framework of the life-cycle theory of saving, which has established
itself as the preeminent theory of saving.3 However, as the work progressed,
our trust in the ability of the life cycle theory to organize the data
progressively diminished. In the end, we learmed less about the questions that
originally motivated the study than we did about the limitations of the life-
cycle theory itself. And it is the lagter message that we now think is the
paper's most important contribution.

The life-cycle theory is held up in macroeconomics as an exemplary
piece of economic analysis. A model with sound theoretical fouhdaﬁions
(thanks to Irving Fisher) was given. empirical life (through the ingenuity
of Ando, Brumberg, Friedman and Modigliani) and subsequently‘validated many

times in empirical tests. However, most of these tests have been conducted

Blinder (1976a), Shorrocks (1979), Menchik (1979).

Barro (1974, 1976), Feldstein (1976)

For our purposes, there is no important difference between the life-cycle
theory of lModigliani and Brumberg (1954) and the permanent income theory of
Friedman (1957).



on time series data which, as is well known, often have trouble in dis-
tinguishing among competing hypotheses.l To our knowledge, the precise im-
plications of the strict form of the life cycle theory (defined specifically
below) have never been tested. When we imposed the tight structure of the
life~cycle model on the data, we found out that:

(1) The model explains very little of the cross-sectional variation
in savings behavior. This, in itself, may not be a serious condemnation of the
theory since it might still correctly isolate one of many influences on savings.
However, we also found that:

(2) The critical parameters of the life-cycle model are very poorly
identified, even in a large cross-sectional sample (over 4000 observations)
with unusually good data on wealth.

(3) The data are consistent with the life-cycle theory only if it is
assumed that people's utility functions shift systematically by age in such
a way as to produce an optimal consumption stream with quite low consumption
levels late in life.

Each of these is explained more fully later in the paper. Together they suggest
to us that the empirical foundations of the life-cycle theory are far
shakierithan was previously thought. More specifically, while the data do not
deliver a strong rejection of the life-cycle theory, they provide very little

support for it.

The paper is organized as follows. The next section explains how we

In time series, the characteristic implication of the life-cvcle theorv is that
assets, in addition to income, influence consumption. For the permanent income
version., as usually implemented, it is that lagged as well as current in-

come influences consumption. It is not hard to thiuk up euntirely different
models of consumption that have the same implications. Hall (1972) offers

a more stringent test which, interestingly enough, supports the theory on

time series data but rejects it in cross-section (Hall and Mishkin (1980)).



parameterized the strict form of the life-cycle theory, and then modified

the specification to make it suitable for estimation. After Section 3 dis-
cusses the data source, Section 4 takes a naive impressionistic look at the

data without trying to impose any theoretical structure at all. As we will

see, this preliminary look at the data shows broad consistency with the life-
cycle theory, does not suggest that social security displaces private financial
assets, and does not suggest an important bequest motive for saving. This

of course, raises a question of whether serious empirical modelling would
reverse these rough impressions. The regression results reported in Section

5 turn out to be rather unfavorable to the life-cycle hypothesis. However,

the other two expectations--that the model would suggest neither a quantitatively
important bequest motive nor a strong displacement effect of social security

wealth-—-are confirmed. Section 6 is a brief summary of the major conclusions.

2. The Life-~Cycle Model: Theory and Empirical Implementation

2.1 The Pure Life-Cycle Theory

The standard life-cycle theory envisions an individual with a flow of
earnings through time, Et’ and an initial endowment of wealth, AO’ choosing

a consumption path, Ct’ to maximize lifetime utilicy:

(2.1) e(t)U(Ct) + B(AT)

T
£20

where U(Ct) is the one-period utility function, 8(t) is a weighting factor,
and B(AT) is the utility of terminal assets. (Throughout the paper t is the
individual's age and is assumed to run from 0 to T.) Normally 06(t) is specified
1
as: 2.2) 9(t) =
(2.2) (t) T+t ,

and U(Ct) and B(At) are assumed to be isoelastic:

2.3 ¢ -
(2.3) U(Ct) = l_% , B(AT) = b r



While these specific assumptions are not inherent in the principle that in-
dividuals formulate life-cycle plans, some such assumptions are necessary if
the theory is to be made operational. If 8(t) is allowed to follow any
arbitrary path, then no data can refute the theory. In this study we
make the standard assumptions (2.2) and (2.3).

In a certain world with a perfect capital market, the only constraint

on the maximization of lifetime utility is the lifetime budget constraint:

T

- C T E
2.4 T
(240 fy e + o = A+ I : A+ Y

(1+41) ¢ (141) T O (=0 (14n)°¢ o 0’

where r is the rate of interest (assumed constant over time) and YO is
lifetime discounted earnings, expressed in the dollars of t=0. Maximizing
(2.1) with respect to (2..4) under the specific assumptions (2.2) and (2.3)

leads as is well known to:

(2.5) ¢ c0(1+g)t

t

It
w
(@]

(2.6) A 0

where g is positive if the rate of interest exceeds the rate of time discounting
; . 1 o
and negative otherwise,” and where 8 is a taste parameter.

To adapt this to the case of a family consisting of Nt adult equivalents

when the head is of age t, it is convenient to assume that family utility is:
N
NCU(CC/ t)

where Ct now stands for family consumption. In words, family utility is the
utility of the family's consumption per adult equivalent multiplied by the

number of adult equivalents. In this case, it is readily shown that (2.5) and

1
1 1+r \ 3§
Specifically, l+g =| =—
P Ly g <l+p\
1 T
2 Specifically, 3 = (b)(S (1+1)°



(2.6) are replaced by:

=z

_ t t
(2.7) ct =1 c0(1+g)
0
C
- 0
(2.8) AT = B ﬁg

Almost no cross-sectional data set has good data on consumption by
age; ours 1s no exception. To move toward a testable equation, we must draw
out the implications of the model for current holdings of assets At' Let
Yt be the present discounted value (in time t dollars) of earnings from time

t forward, viz.:

T ES
Y = I ——=——==r
€ s=t (l+r)s €

where T, the length of life, is assumed for the present to be known. The
budget constraint from time t forward implies that the sum At + Yt must be
equal to the discounted present value of future consumption plus the planned
bequest. Thus:

T C A

A, + Y = f —-8 . ,
s=t (1+r)S"¢ (l+r)r't

Using (2.7) and (2.8) this can be written:

T ¢C ] o C
At * Yt = L (ﬁQ)Ns Ll+q)s-t * : T-E 59
s=t 0 (l+r) (l+r) Be]
or
C T
t o] - S -
A A A

1+g -
where 1 + y = l1+r and B = R(l+r) ~. By setting t = 0 in (2.9) we derive

the lifetime budget constraint:

CO T s
(2.10) Aot ¥y =g L2 (1+)7N, + 8],
U s$=0



which can be used to solve for CO/NO. Substituting the result back into

(2.9) gives the basic life-cycle equation that we would like to estimate:

& 3
~
—
+
) =
p g
Z

o]

s
>

(g + Y,)

I t1 3
o

(1+u)®N_+2]
S -

where AO + YO is initial (nonhuman plus human) wealth expressed in time

t dollars, that is, ;O + %0 = (A0 + YO)(l + r)t.

The ratio of the two sums in equation (2.11) has a straightforward
intuitive interpretation. The denominator is the number of adult equivalent
years of consumption (properly discounted, and embodying any desired trend
in consumption) in the family's entire life cycle, including an allowance for
planned bequests. The numerator is similarly interpreted as the number of
adult equivalent years of consumption still remaining when the head is age
t. The equation then states that the fraction of total lifetime resources

A + Y
t

. . t , = ; .
still available, =——=— , is equal to the fraction of adult equivalent years

A0 + YO

of life still remaining.

Notice two features of this specification. First, the units for 8
are years of adult equivalent consumption. Thus an estimated 8 of 5, say,
would imply that the average family leaves a bequest equivalent to five adult-
years of consumption. Second, (2.11) is very tightly parameterized
according to the life-cycle theory. Apart from whatever parameters constitute
8 (which we specify below), there is only one parameter to be estimated in
(2.11). In particular, the dependence of asset holdings on age follows the

very specific (and highly nonlinear) functional form dictated by the strict



form of the life-cycle theory. This is very different, e.g., from regressing
assets on age and age squared.

We can make the specification a little more flexible, and at the same
time provide a test of the rational planning calculation inherent in the life-
cycle model, by adding a parameter y in front of the sum in the numerator

of (2.11). That is:

Y (1+u)sNs + B

T
z
S=t
T s

T (1+m) Ng +§
s=0

If people arrive at age t (which in our sample ranges from 60 to 65) with the

(2.12) At + Yt =

(AO + YO)

level of assets implied by the life-cycle theory, then y should be equal to
unity, as in (2.11). If, however, people systematically underprovide for
their consumption at older ages, then y will be less than unity. _Thus testing

1
whether ydiffers from unity is a way of testing the life-cycle model.

2.2 Empirical Implementation

Several additional assumptions were required before (2.12) could be

confronted with data.

Uncertainty and Family Composition

The theoretical model just sketched assumes that the length of life, T,
and the size of the family at each t, Nt’ are known with certainty from the
beginning. To point out that such knowledge is not available is trite.
Knowing what to do about this uncertainty is less obvious, since a full

blown theoretical development of the model under uncertainty is very difficult.

1 An alternative interpretation of y < 1, which we do not find very satisfying

is that et shifts systematically with age in such a way that average consumption
at ages beyond 60~-65 is lower than C (l+g)>. As stated earlier, if arbitrary
changes in 9, over time are permitted, any data are consistent with the
life~cycle theory.
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We have therefore adopted several simplifying assumptions.

First, we assume that individuals have access to a competitive annuities
market-—-either directly or through pension plans (including, importantly,
public pensions through social security). As Yaari (1965) has shown, the
optimal life-cycle plan in such circumstances is basically the same as in a
world of certain lifetimes: the individual just needs to provide for his expected
lifetime consumption by purchasing the requisite annuitjes.l

Second, we assume that future wage income and the dates of marriage and
having children are known with certainty at the outset. Uncertainty over
future income and family size would probably raise, rather than lower, saving.
So if we find (as we do) that savings are lower than called for by the life-
cycle theory with certainty, then they must be lower than what an
uncertainty model would predict.

Under these assumptions, it makes sense to adopt the following empirical
proxies for the variables Ns in the theoretical model. Let A denote the
husband's age minus the wife's age, and define:

Pm(s,t) = probability that a male of age t survives to age s.

Pf(s,t) = probability that a female of age t survives to age s.

Then our empirical proxy for Ns in the denominator of (2.12) was:

2 with probability Pm(s,l7)Pf(s—A,l7) (both partners living)

1 with probability [l-Pm(s,l7)]Pf(s-A,l7) + Pm(s,l7)(l-Pf(s-A,l7)]

(one partner living)

0 with probability [l—Pm(s,l7)] [l-Pf(s—A,l7)] (neither partner living)

Unfortunately, the requisite annuities are indexed annuities, which normally are
not available apart from social security.
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r ..
where survival probabilities are drawn from standard life tables. Similarly,

we replaced Ns in the numerator by:
2 with probability Pm(s,t)Pf(s-A,t—A)
N =8 1 with probability [l—Pm(s,t)]Pf(s—A,t-A) + Pm(s,t)[l-Pf(s—A,t—A)]

0 with probability [l—Pm(s,t)] [l-Pf(s-A,t—A)].

Note the updating of the survival probabilities to ages t and t-A.
Children had to be treated differently since, except for those still
supported by their parents (a rarity in a sample where fathers ranged in age from
60 to 65 years), we did not know how many years of support each child had
claimed. We decided arbitrarily that each child had been supported for 18 years, and
that this support cost the family 18a adult equivalent years of consumption,
where a is a parameter to be estimated. Thus, if we define:
NKIDS = number of children ever born
NSUP = sum of (18-age), summed over any children still supported,
our approach was to add alNSUP to the numerator of (2.12) and 18 NKIDS to

2

the denominator. We allowed @y to differ from @, on the grounds that, if

intergenerational transfers are made inter vivos, adult sons and daughters
might have received some of their inheritances but minor children would not

have. This suggests that o, might exceed «

2 1’

Taste for Bequests

An obvious determinant of the taste for bequests, and the only one we

considered, is the number of children ever born. We therefore specified that

1 Age 17 is ascur:ed to be the age of cconomic adulthood. We assumed marriages
took place when the younger partner was 17; for years in which only one partner
was over 17, Hs was therefore set equal to 1, not 2.
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8 in (2.12) was given by:
8 b.{b, + b,NKIDS + b (NKIDS)Z]
0[ 1 2 3 :

Thus, we look for a bequest motive by looking for an association between
asset holdings late in life and number of children.
The seemingly redundant parameter b0 was included originally to allow
for possible nonlinearities in bequest behavior (i.e., a wealth elasticity of
bequests different from unity). To this end, we specified that:
by = 1+ b, (A + Yy,

so that a negative b4 would signify a wealth elasticity of bequests below one
and a positive b4 would signify a wealth elasticity above one.l In the
strict life-cycle model, b4 is zero (i.e., indifference curves are homothetic).

Finally, lacking any information on inheritances received (AQ in equation
(2.12)) we simply assumed A0 = 0 for everyone in the sample. If A0 were typically
positive, our equation should systematically understate asset holdings. In fact,
it overstates them.

After all these modifications, (2.12) became:

(2.13) At + Yt = LP_C + “115‘”’ + g ] YO
Py, + 18a,NKIDS + 8
where
110+a S
Po 2 £ (l+u)7(2p kL
(2.14) £ st ( U») [ m(s,t)Pf(S a,t A)

* fl'Pm(S;t))Pf(s'A,t'A) + Pm(s,t)[l-Pf(s-a’t-A)}

: > . . 2
(2.15) B o= (1 +b,¥)lby + by NKIDS + by (NKID3 )™ ]
Notice that apart from the parameters y and b4, this equation adheres scrupu-
lously to the strict parameterization implied by the life-cycle theory. It
has a very specific (and highly nonlinear) structure, and includes only eight

parameters.

So far, however, we have said nothing about one of the critical variables

For reasons why this is an important parameter, see Blinder (1976b), or
Menchik and David (1979).
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of our study: social security wealth (henceforth, SSW). As written in
(2.13), the model assumes the validity of Feldstein's hypothesis that SSW dis-
places private fungible wealth on a dollar-for-dollar baéis, that is, if
total lifetime resources are held constant, (2.13) implies that:

aA'

sesa. - b

t

where Aé is financial assets. But there are a number of reasons why this
might not be true: social security provides an annuity that cannot be be-
queathed, SSW is an illiquid asset that is not fungible, SSW cannot be
used as collateral on loans, social security benefits are indexed, and so on.
For similar reasons and some additional ones (e.g., lack of vesting, worries about
_the financial reliability of the employer), private pension wealth may also be a
less-than-perfect substitute for other wealth (and also for SSW). Similarly, there are
many reasons why the net asset value of one's house may not be a perfect substi-

tute for financial assets. To allow for these phenomena, we added the following

three parameters to the model:

t ]
3A A -3
A= b . z- ot - A
1 3sswt R 2 - 5PPwt : 3~ aREt'

where SSWt is the actuarial discounted value (in time t dollars) of the future
. . . . s 1so s X . 1 .

social security benefits to which the individual is entitled; PPWt is

private pension wealth, the analogous concept for private pension benefits;

and REt is the net value of real estate owned. This led us to amend (2.13)

as follows:
YPt + a,NSUPt + R

Py, + 18a;NKIDS + B

+
(YO A1SSW,

]
(2.16)At + A 2

+ - =
lSSWt A PPWt + A3REC+ Yt

+ A PPW_ +
2PPW_ + A3RE )

Notice that the concept of lifetime resources on the righthand side of (2.16)

1 Our SSW measure is gross social security wealth since payroll taxes are de-
ducted before computing earnings.
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is augmented in the same way as the assets variable on the lefthand side—-—
each different type of asset gets its own A. Equation (2.16), along with
the definitions in (2.14) and (2.15), constitutes the model we originally set
out to estimate.l Unfortunately, this task turned out to be surprisingly

difficult.

3. Data and Construction of Variables

3.1 Data Source and Sample Selection

The basic sampling frame was white men other than the self-employed
in the 1971 wave of the Longitudinal Retirement History Survey (LRHS). This
survey began with 11,153 individuals (both sexes, all races) between the ages
of 58 and 63 in 1969, and reinterviewed those who survived and could be located
at two-year intervals through 1977.2 Detailed information on asset holdings,
earnings histories, pensions, and various socio-economic traits was collected
from each individual. Though our assets data came from the 1971 wave, information
from the 1569, 1973, and 1975 interviews and from the related social security
earnings histories was used in constructing several of the variables.

The potential sample of over 6,700 white men still living in 1971 was
pared to only 4,130 observations for a variety of reasons:
(1) When the asset data was incomplete, the observation was dropped.

(2) All individuals who reported having an investment in a business were dropped.

Due to some unfortunate wording in the questionnaire, the reported value
of this investment was unreliable.
(3) Lifetime earnings were constructed for each individual and his spouse

by a procedure sketched below and described in detail in the appendix.

L This is not quite true. When we started the work we had more confidence in the
life-cycle theory, and hence constrained y=1l. We also constrained al=a2 at first.

Survival is assumed random, so that no selectivity problems arise.



When respondents did not supply enough information to construct it, they
were dropped from the sample.l

(4) When the husband was reported to be 20 or more years older than the wife,
or more than 15 years younger, we dropped the observation. Most of these
cases seem to be clear errors in the data.

(5) For a few cases, the reported value of the house net of the mortgage
was negative. Skeptical about such a possibility, we dropped these

cases.

3.2 Lifetime Earnings Data

The variable §O in equation (2.16) is the actuarial discounted present
value from age seventeen forward (converted to 1971 dollars) of the earnings
of both the husband and the wife. The variable Yt is the same variable,
but including only earnings from age t forward. To construct these variables,
it was necessary to generate for each husband and wife a lifetime profile of
both wages and hours. Since this is a complex calculation, we sketch it
here and relegate the details to an appendix.

Wage Rates of the Husband

Our procedure for generating a wage profile for men began by gathering -
all possible observations on past wages available in the LRHS surveys. This
provides us with at most four wage observations: the wage reported for the

first job, the wage reported for the 'last job" as of the 1969 interview, and

1
We also dropped a few observations where the various reported wage rates
were dramatically at odds with one anether suggesting an error on the original
data tape.

2

Our model of asset holdings depends heavil& on the ages of the couple, so
would be very sensitive to reporting errors in these ages.



the wages reported for the "current jobs" in the 1969 and 1971 interviews.
The gaps between observed wage rates were “filled in" by using estimates
derived from a wage equation discussed in Gordon and Blinder (1980), as

explained in the appendix.

Hours of Work for the Husband

There is a fairly obvicus endogeneity problem between assets and hours
of work late in life. Differences in assets can cause differences in labor
supply and/or retirement age. To purge the data of this potential endogeneity,
we used an estimated labor supply profile, rather than the actual profile
observed in the data. From an econometric point of view, this can be thought
of as using an instrument for %0.

Specifically, we assumed that typical hours are always 2,000 per year
until retirement and zero thereafter,2 which reduces the problem of con-
structing a typical hours profile to one of estimating the probability of being
retired at each age. For this purpose, we used the retirement probabilities
dérived and presented in Gordon and Blinder (1980) to generate for each in-
dividual a predicted probability of being retired at each age between 58 and
85 based on his wage rate and personal characteristics. Retirement before

.ége 58 was assumed never to occur, and every individual was assumed retired
-after age 85 even if our equations gave them some small probability of still
being at work. Hours for individual i in year t were set equal to 2,000(l—pit),
where pit is the estimated probability that individual i is retired in year t.

Having thus estimated both wages and hours in each year of life,

1 We had in addition wage information on the current jobs reported in 1973 and
1975, but did not use these data because of potential endogeneity between
current assets in 1971 and future labor supply decisions.

This may seem an extreme assumption, and perhaps it is. However, evidence

16

presented in Gordon and Blinder (1980) suggests that it is a tolerably accurate

description of the labor-supply behavior of men in this sample.
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the implied earnings for each year were discounted ‘or-.accumulated to 1971
using a 2% real interest rate to arrive at %0 for the husband. Predicted
wages and hours from 1971 forward were used to construct Yt in precisely the
same way. Table 1 reports the means and standard deviations of both of these
constructed variables. In terms of expected discounted present value,

these men have on average less than 6% of their lifetime earnings still ahead
of them. Notice also that while Yt is very small relative to YO’ it is much
more widely dispersed. (The coefficient of variation of YO is 0.9, while the

coefficient of variation of Yt is 1.8.) This is as expected because of

individual differences in retirement decisions.

Earnings of the Wife

Most of the men in the sample were married. The presence of a wife is
relevant both as an additional claim on the resources of the family (as
explained earlier) and as an additional contributor to the family's resources
through her own earnings. Lifetime earnings measures for wives were con-
structed in much the same way as for husbands. Howevef, a few extra problems
arose, and are explained in the appendix.

Table 1 shows that the computed lifetime earnings figures for women are on
average about 107 of the corresponding figures for men, and are also much
more variable. Both of these are as expected, given the spotty work histories
of women of this age cohort. It is also not surprising that the wives have
a much larger percentage of their total lifetime earnings still ahead of them~-
over 137 versus less than 67 for husbands.

The variable %0 used in the regression consisted of the sum of the estimated
lifetime earnings of the husband and wife. Its mean is about $482,000.

It is worth comparing the numbers in Table 1 with the corresponding figures

from a recent paper by Feldstein (1980), which uses the 1969 wave of the LRHS,



Table 1

Selected Data on Lifetime Earnings
(in 1971 dollars)

Husbands tlean Std. Deviaticn
%o 5 445,514 5493,057
Y, $ 24,207 $ 48,183
vives
Y, L3, 666 6b, 569
Y 5,772 13, 521

18
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since a sharp difference emerges. The mean of lifetime earnings in Feldstein's
sample is only $244,566, barely more than half of ours, That Feldstein uses
1969 dollars while we use 1971 dollars requires some small adjustment to put

his numbers on an equal footing with ours, and his numbers should also differ

on account of excluding single men (which should make his mean higher) and
government employees. But we imagine that the largest source of difference

is that Feldstein's estimates of lifetime earnings were derived from social
security records. The earnings figures he uses therefore will be systematically
toc low because:

(1) Earnings priof to 1936 are excluded, and people in this sample were
already 25-30 years old by 1936.

(2) Social security records include only covered earnings, and coverage of
the system was far from complete in its early years. For example, in 1939 and
1955 only 55% and 767 respectively of all civilian employees were in covered
employment.l

(3) Only the simple sum of earnings between 1936 and 1950 appears in
the social security records. By necessity, the accummulated (at compound interest)

earnings over this l5-year period must exceed this simple sum.

3.3 Assets Data

The LRHS offers unusually detailed information on asset holdings by type
of asset. The variable Aé in equation (2.16) was constructed as the sum of
the following components of net worth (each expressed in 1971 dollars):

1. Net financial assets: the sum of all bank account balances, plus

the market value of any stocks, bonds, or life imsurance,’ minus any outstanding

1 See Social Security Bulletin, Statistical Supplement, 1975, Table 7, page &44.

2 . .
Throughout the study, whenever it was necessary to discount or accumulate sums
at compound interest we used a 6% nominal or a 2% real rate of interest.



The market value of life insurance was estimated as the reported face

lgO Pm(s , t)

loans.

value of the policy multiplied by
s-t
s=t (1l+r)

2. MNet valuc of rcal cstate: the market vzalue cf an owner-occupied housc

or any other real estate owned, minus the outstanding mortgage balance.
The other two assets considered in the study were:

3. Social Security Wealth: the actuarial discounted present value of

future social security benefits. This is an important asset for older people,

and earlier studies have been plagued by the absence of a reliable estimate of

its value.l To estimate an individual's social security benefits at retirement,
we applied the social security benefit formula to the earnings history that we
estimated for him using the procedure described in the appendix. Estimated rather
than actual earnings were used to avoid any endogeneity problems between hours

of work and assets. However, in any year for which an individual's covered
earnings were much smaller than our estimated earnings, we assumed his main

job was not covered by social security, and set his covered earnings to zero.

The individual's yearly benefits, assumed to be indexed to prices and to grow in
real terms by 2% per annum, were thenm actuarially discounted back to the present
to arrive at our meaéure of social security wealth. The effect of using estimated
rather than actual, social security benefits was to change the mean of SSW

very little, but to reduce its standard deviation by about 25%.

4. Private Pension Wealth: a similarly constructed measure of the ac-

tuarial present value of expected future benefits from private and/or government
pensions. For individuals reporting their expected pension benefits, we
treated the reported flow as a fixed nominal amount (unlike social security benefits,

which are indexed), and discounted by the nominal interest rate. For people

1 See, for example, Munnell (1976), Feldstein and Pellechio (1979)."



21

reporting a pension but not knowing the amount of their future benefits, we
made an imputation based on regressing pension benefits on wages for_those
who reported their future benefits.

Even before any statistical analysis is performed, it is interesting
to look at the amount of assets of various types held by people in our sample.
Table 2 shows the means and standard deviations for each category of net worth.
A few striking facts emerge immediately. First, social security wealth is by
far the most important source of wealth for the average person in the sample.
Second, however, in accounting for the variance of wealth across people, SSW is pro-
bably of minor importance because it is so equally distributed as compared with any
of the other sources of wealth. Third, mean holdings of financial wealth--
which here include the market value of life insurance--look so small compared
to lifetime resources (whose mean is over $500,000) as to suggest irrationally
low savings. However, total nonhuman wealth is about four times as large as
financial wealth--about $70,000 for the average family, or one-seventh of total
lifetime resources. In addition, most of these families still,have somé
unused "human wealth" (discounted present value of expected future earnings)
as well-~amounting on average to about 6% of lifetime resources according to
Table 1. It is far from obvious that reserving one-fifth of lifetime resources
for use after age 60-65 (including any planned bequests) constitutes 'too
little" saving. |

Once again, comparisons with Feldstein's (1980) tabulations with the

same data source are instructive. The per capita (or per couple) wealth totals

are very similar (his is roughly $69,000) but the distribution across components

1 Our data set does not report information on the value of consumer durables,
hence this asset is ommitted.



Table 2

velected Data on .ealth Holdings, 13571

Asset Tyne riean Std. Devistiop
Financial | Al7, 159 $356, 116
Real Estate 15, 888 26, 662
Socisl Security 34, 527 8, 270

Pensions 6, 383 12. 970

’
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is quite different. His estimated social security wealth per couple--about
$45,000--is far higher than ours, mainly because Feldstein excluded government
employees, whose SSW is zero. Offsetting differences appear in nonbension
wealth, where Feldstein's mean is $23,682 and our sum of mean financial wealth
plus mean real estate is $33,062, even though we eliminated from the sample
all business assets. Finally, Fel&stein does not attempt to estimate private

pension wealth for the individuals in his sample.

4., Determinants of Asset Accumulation: A Preliminary Look

Before proceeding to explain the difficulties that arose in attempting to
estimate (2.16).and to present the estimates, it is worth pausing to comsider
what we are looking for in the data. Such an initial look will teach us
much that maximizing a likelihood function with 8 parameters and 4130 observa-
tions conceals.

Our version of the life-cycle tﬁeory makes asset accumulation depend
essentially on the ages of the husband and the wife and on the number of children
(which we use as a proxy for the bequest motive). The theory implies a very
particular rate of decline with age of a comprehensive concept of wealth, At
+ Yt' Specifically, denote the ratio of At + Yt to AO + §O by the symbol Rt'

Then, in the case y = 1, the theory implies:

Bee1  Pesr * B
R, P+ 8

when there are no dependent children in the household! If the parameter u is

close to zero (as it should be), and both husband and wife are alive both in

1 C e
The definition of Pt is provided in equation (2.14).
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p-2, so the rate of decline of Rt is:

period t+l and period t, thenp ., = &

R - R
(4.1) t+; t = "2

Pt + B

t

In our sample, a value of EE near 30 is about average, so (4.1) implies that Rt

should fall about 6.7% per year if B = 0 or about 5% per year if 8 = 10.

Do the data display this predicted behavior? On the surface, they seem not. to,
as Figure 1 indicates. The bottom line in Figure 1 plots the age profile
of financial assets, Aé, relative to lifetime income. There is not a hint that
this ratio declines with age. However, it is worth stressing that the theory
predicts a declining age profile only of a much more comprehensive measure of
wealth: Aé + REt + SSWt + PPWt + Yt' Since the last three items on this list
must decline with age, we might see a decline in a broader wealth concept that
does not appear in Aé. The remaining lines in Figure 1 investigate successively
more comprehensive definitions of wealth by adding additional assets to Aé, more
or less in order of liquidity. Thus, the second line adds the value of real
estate to financial assets; still there is no trace of a negative slope. When
pension assets (both SSW and PPW)--which, by their method of construction are
virtually guaranteed to decline withagejhare added to wealth, a slight tendency
toward a declining wealth profile does emerge. (The ratio of all nonhuman
assets to lifetime income drops only 8% between ages 60 and 65, and is almost
the same at age 64 as it is at age 61.) However, when the present value of
future earnings is added to nonhuman assets, a very pronounced declining
age profile appears. On average, the ratio of (human plus nonhuman) assets
to lifetime income falls by 6.37% per year between ages 60 and 65 for the people
in our sample. As noted, this is broadly consistent with the prediction em-

bodied in (4.1).

In calculating SEVW and PPV, we assumed individuals initially claimed benefits
at age 65, so that no cne in our sample would yet have drawn on their benefits.
We thus underestimate any decline in the value of this compounent of wealth with age
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In sum, if a broadly-defined concept of wealth that includes expected
future earnings is used to measure current assets, the data do show the sort
of pattern prescribed by life-cycle thecory. In terms of the specific model
in ecauation (2.16), then, there ig ncthing in this crude lool: 2t the data to
warn us that the estimated y will stray far from 1ts theoretical value of unity.

The second thing we are looking for in these data is a systematic dependence
of assets on the number of children, either increasing with children due to
bequest, or decreasing due to the expenses of child rearing and/or intergenera-—
tional transfers given inter vivos rather than at death. Figure 2 plots the
same four concepts of wealth (all normalized by lifetime income) against the
number of children.2 A clear relationship does emerge: with few exceptions,
assets (no matter how defined) are decreasing in the number of children. Now
this, of course, does not disprove the existence of a bequest motive. But it
does indicate that the factors leading assets to decline with the number of
children dominate any bequest motive that may exist. OQur statistical speci-
fication in (2.16) is designed precisely to separate out the effects of the
bequest motive (which is captured by the b's) from the effects of child-rearing
expenses (which are captured by the a's). But even before estimation, Figure 2
should give pause to believers in a strong bequest motive. Of the assets
considered here, financial assets and real estate seem most suited for bequests,
yet the pattern of decline of Aé + REt with the number of children is marked.

Let us next turn the glare of crude empiricism on the hypothesis suggested
by Feldstein: that families with a high ratio of SSW to lifetime income should

have a correspondingly low ratio of Aé to lifetime income. Figure 3 plots

R - R

When the parameter v is introduced, (4.1) becomes: Bl S = -
R, vp.t 8

so an estimated vy well below unity would imply that assets
were not falling "fast enough."

2
The graph is truncated at 12 children even though a few families in our sample

had more because the tiny sample sizes lead to erratic behavior in the upper tail.
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these two ratios against each otherl on a graph that should produce a slope

of -1 if the Feldstein hypothesis is correct. This pattern most certainly

does not appear in the data. If anything, both Aé and Aé + REt relétive to
lifetime income look to be increasing with SSWt relative to lifetime income

over most of the range. The dotted lines in Figure 3 indicate where most of the
people are located, with social security wealth between 3% and 11% of lifetime

income. In this range, Aé looks relatively independent of SSWt, while REt

apparently is strongly increasing.
Once again, we must emphasize that these plots are only indicative of

simple correlations. It could be that once we control for other pertinent in-

fluences (such as age and number of children) evidence that SSW displaces A’
will emerge. This is why we need to estimate a statistical model. Nonetheless,
in view of Figure 3 it would be quite surprising if the data provided strong
support for Feldstein's displacement hypothesis.

To sum up, this preliminary look at the data makes it seem reasonable to
try to use the life-cycle model of consumption to organize the data, but does
not give any reason to expect the estimated model to turn up a strong bequest

motive or a strong displacement effect of social security wealth.

5. Estimation Problems and Empirical Reéults

As everyone knows the distribution of wealth is incredibly skewed. This.
makes it important to estimate (2.16) by weighted least squares, for otherwise
a handful of very rich families may dominate the results.2 We assumed that the

error variance was proportional to the square of (YO + SSW + PPW) and hence

Specifically, the ratios of SSW to lifetime income for each person are grouped
as follows: numbers between 0 and .009 are considered as zero in the figure;
numbers between .0l and .019 are considered as .0L, and so on. For each such
class, the mean of assets divided by lifetime income is calculated and plotted
in Figure 3.

2 .
We have in our sample, for example, one observation for which assets are 252

times as large as lifetime earnings.
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divided both sides of (2.16) by this quantity to arrive at the estimating

equation:
' ) + + . :
s l)At + AlSSWt + )\ZPPWt )\3REt Yt _ yPt alNSUPt + B
Y. + SSW._ + PPW P17 + lSazNKIDS + B
0 t t
+ +
Y0 )\]_SSWt + )\zppwt A3RE:
x - ' + €
+ +
Y0 SSWt PPWt

i
»

Estimation was by nonlinear least squares, using the Davidon-Fletcher Powell
algorithm as programmed in the GQOPT package. However, we quickly learned that
the model as originally posited was statistically unidentified, even with

over 4,000 observations.

Some of the reasons are easy to explain by referring to (5.1). Consider
first the parameter b4 in 8 (see equation (2.15) for definition of all the
b's), which was designed to estimate the wealth elasticity of bequests. Ob-
viously it is very hard to distinguish b4 from the other parameters pertaining
to bequests (bl, b2, and b3).l Similarxly, the functional form shows that
the growth rate parameter, u in equation (2.14), will probably be a good
substitute for the multiplicative parameter, y, at least in a sample with
limited variation in ages such as ours; that is, raising one while lowering the
other will have very little effect on the sum of squared residuals (or on
the predictions of the model). Thus it became quite clear very early in the
research that neither y nor b4 could be estimated with any precision. For-

tunately, the initial point estimates of both b4 and 1 were extremely close

to zero, so little was lost by constraining them both to be zero. Setting

1 Identification of b4 hinges precariously on the presence of the constant

1.0 in equation (2.15).
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b4 = 0 imposes the usual linearity assumption of the life-cycle model, and
setting u = 0 imposes g = r. These constraints raised the sum of squared
residuals hardly at all, and improved the precision of the other estimates
somewhat (though they were still not estimated very precisely).

What was more surprising, and more distressing, was that the o parameters
in (5.1) were so hard (really impossible) to pin down empirically. Recall that
these parameters are designed to distinguish between child rearing expenses
(plus gifts inter vivos) and bequests at death as conflicting influences on
asset accumulation of people with different amounts of children. The reason
for the lack of identification of the @y in the numerator is clear enough:
very few people in this age range still have dependent children. However, the
a, in the denominator also proved impossible to estimate, despite very con-
siderable cross-sectional variation in NKIDS. The reason in this case is that
a, whose presumptive sign is positive, cannot be distinguished from b2’ the
linear term in the bequest function (whose presumptive sign is also positive).
Included in the denominator of (5.1) is a term that is essentially (b2 + 18a2)NKIDS;
and the presence of szKIDS by itself in the numerator is apparently not enough
to identify e, and b2 separately. Some experimentation showed that the sum of
squared residuals (henceforth) SSR function was essentially flat over a wide
values, so we arbitrarily set a, = 1.

2 2

Even after making all these additional restrictions, the estimates we ob-

range of a

tained were disappointing. The point estimates of (5.1) along with their
asymptotic standard errors are presented in Table 3, and it can be seen that
they are regrettably imprecise.

Let us start with y, the parameter designed to test whether people were
following the age-assets pattern dictated by the life-cycle theory. The
estimate of y (.45) is significantly below its theoretical value of unity, which

means that assets do not decline fast enough with age. This is not what Figure
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Table 3

Parameter Estimates: Constrained Model

Coefficient Estimate Standard Error
Y .45 .19
A .39 .45
A2 -.30 .54
A3 ~-.34 .10
u 0 constrained
a1 .10 1.45
az 1.0 constrained
bl -2.67 4.19
b2 1.98 2.56
b3 -.10 .47
b4 0 constrained

Standard error of the regression = .101




33

1l suggested to us earlier. Apparently, contrbliing for other variables
(such as wife's age) changes things dramatically.

Turning next to the bequest parameters (the b's), we find very little
ability to pin down any systematic effect of the number of children on asset
accumulation, even after constraining a, = 1. The standard errors of bl’ b2,
and b3 are all very large relative to their point estimates. Taken at face
value, the point estimates do‘suggest a bequest motive, but a rather weak one.
Table 4 uses the point estimates to tabulate the total, marginal, and average
bequest as a function of the number of children. The point estimates imply
that the marginal effect of an additional child on the planned bequest is
positive up to 10 children, and that the bequest per child is constant at just
under 1 year's worth of adult consumption over much of the relevant range.
Thus, despite the fact that Figure 2 showed assets decreasing as the number of
children increased, there is some weak evidence here of ‘a bequast motive.

But it is weak indeed, and gives no reason to think that the desire to leave
a bequest is a major motive for saving.‘ (The estimated mean bequest in the
sample is only 1.25 years of consumption.)

The other question of interest was the displacement effect 6f social
security wealth. Our point estimate states that each $1 of social security
wealth leads people to decrease their financial wealth by 39¢. This does
not seem an unreasonable number, and is in fact better than we might have
expected after looking at Figure 3. However, the standard errér of this es-
timate is so large (.45) that we can reject neither k1=0 nor Xl=l. One
other remark should be made about kl. In experimenting wiﬁh minor changes in
the specification (principally constraining different subsets of (y, %y XZ’ X3)
to be unity), we found that the estimate of Xl was highly unstable--as is only

to be expected from the large standard errors.

1 The estimates of the b's were also highly unstable. However, we never obtained
a set of point estimates of bl’ b,, and by that suggested an important bequest
motive.
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Table 4

Estimated Planned Bequests (in years of consumption)

1l
Number of Children Fraction of Sample Total Bequest Marginal Bequest2 Average Bequest3

0 .16 2.7 --- —-
1 .18 -0.8 1.9 -0.8
2 .24 0.9 1.7 0.4
3 17 2.3 1.5 0.8
4 .10 3.6 1.3 0.9
5 .06 ‘ 4.6 1.0 0.9
6 .03 5.4 0.8 0.9
7 02 6.1 0.6 | 0.9
K .01 6.5 0.4 0.8
9 .01 6.7 0.2 0.7
10 o .005 6.7 0 0.6

l/Computed as -2.67 + 1.98 (NKIDS) - .lO(NKIDS)2
2/ - 2 2
Computed as 1.98 - .10[(NKIDS) - (NKIDS - 1)7]

3/Computed as -2.67 + 1.98 - ,10NKIDS
NKIDS



The other A's are much worse. .The weight‘for private pension wealth
(AZ) has the wrong sign, though it is not significantly different from zero.
The weight on real estate wealth (A3) is also incorrectly signed, and is highly
significant as well. These estimates suggest that PPW and RE may be capturing

~

some aspects of lifetime income that we missed in our constructed proxy YO .

6. Summary and Conclusions

The pattern of asset holdings by age that is found in our sample of data
is not on its face inconsistent with the strict form of the life-cycle
theory of saving. However, when the parameters of the life-cycle model are
estimated we are forced to conclude either that the taste for consumption is
systematically weaker in old age than in earlier years, or that people are
underproviding for their retirement consumption. 1In addition, the parameters
of the model appear to be very poorly identified, even with an extensive
cross-sectional data set. Some parameters could not be estimated at all
while others could be estimated only with very large standard errors.

Though some weak evidence (not statistically significant) was turned up
for the existence of a bequest motive, there is nothing in these data to
suggest that the desire to leave a bequest is an important motive for saving.

A few remarks are needed to put this finding into proper perspective. First,
there is an untested hypothesis that underlies this research: that if there is
a strong bequest motive, it ought to show up in asset holdings late in life
being higher for people with more children. This seems a reasonable hypothesis
to us, though it remains untested. What we actually find in the data is that
once we control for other pertinent influences, families with more children

have only slightly higher assets.

1 It is apparently important to control statistically for "other things."

35

Without such controls, Figure 2 showed clearly that families with more children

have lower assets.
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Second, this finding does not say that intergenerational transfers are
trivial because transfers inter vivos might be important. Third, in the real
world, unlike in our model, the actuarially fair indexed annuities of the Yaari
(1965) model are not available (except for those households whose social security
wealth is large enough to meet their entire demand for annuities). As a result,
actual bequests will be more variable than planned bequests, with those who
die earlier than expected leaving larger bequests than they had planned.

Finally, even though the data show that people with higher social security
wealth (relative to lifetime income) have higher financial assets (relative
to lifetime income), our model does suggest that there may be some 'dis-
placement" of private savings by social security once other things are held
equal. Unfortunately, the point estimate--that each $1 of social security
wealth displaces 39¢ of private financial wealth-- is too imprecise (and

too unstable) to draw any conclusions.



APPENDIX

THE ESTIMATION OF LIFETIME EARNINGS

As explained in the text, lifetime earnings were generated by modelling
separately the time profiles of hours and wages. The former was explained
in the text. The latter required a good deal of interpolation and extrapolation
using an estimated wage equation reported in Gordon and Blinder (1980).
Figure Al illustrates the construction of YO in the case of an individual whose
record supplied the maximum number of wage observations--four. The observa-
tions are plotted as points A, D, F, and G. The wage observation from 1928
(point A) is the wage the individual reported receiving on his first full-
time job. The wage observation for 1952 (point D) is the wage the individual
reported earning when he left his last job (at the time of the 1969 interview).
The 1969 observation (point F) is the current wage as of the time of the 1969
interview and the 1971 observation (point G) is the current wage as of the 1971
interview. We now turn to our method of filling in the gaps between these
wage observations.

The first gap we need to fill is the one between 1928 and 1942, which
is the year that the '"last job" began. This time period may cover more than
one job. We know (except when data are missing) the starting and ending dates
of the first job, the starting date of the last job (1942), and whether the
individual's "longest job" intervened between these two. Figure Al illustrates
a case in which the period was entirely spent on the first job. To fill the
gap between 1928 and 1942 we adjust the constant term generated by our wage
equation for each individual so that we estimate the 1928 wage rate exactly,
and then forecast the remainder of the period (through 1942) on the basis of

the estimated wage equation. The path from A to B shows the predicted wage

profile resulting from this step of the process.
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The second gap to be estimated is the one from 1942 to 1952--the period
of work on the last job reported on the 1969 survey. In this case, we do not
know the starting wage, but rather the wage the head received when he left
the job (point D). So, instead of having to forecast this gap, we backcast
it from point D by a procedure conceptually identical to that used to fore-
cast the first wage gap. The path from D back to C illustrates the result
of this projection. (In this example we have predicted that the individual
took a reduction in the wage rate when he changed jobs in 1942.)

The final gap, between 1952 and 1969, is handled in the same fashion.
We adjust the constant term to make the profile pass through point F exactly
énd backcast the market wage equation over the period to point E. The wage
in 1970 is assumed to be the average of the 1969 and 1971 wages. This gives
us an estimate of each individual's lifetime earnings profile from the be-
ginning of his first full time job through 1971. Future earnings are estimated
by adjusting the constant of the wage equation to make it pass through point
G (the observed 1971 wage), and forecasting wages forward through age 85, the
oldest age at which it was assumed anyone could work. All wages are expressed
net of payroll tax. Figure Al illustrates a completed wage profile constructed
by this method.

So far, we have assumed that the individual reported-the maximum number
of wage observations. This, of course, was not always the case. For those
individgals who held only one job during their lifetime, and there were a
number of them, we backcast their 1969 wage rate to the beginning of their
work history. If we also had the wage when they started their first job,
which in this case was the same as their current job, we had two wage ob-
servations for the same job. This enabled us either to take the 1969 ob-
servation and backcast wages to the beginning of the job or to take the starting

wage and forecast wages to 1969. We chose to do both and to take a weighted
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average of the two sets of estimates, using weights that vary linearly with
age to force the profile through the two observed wages. Figure A2 shows an
example of an individual for whom this procedure was used.

In other cases, we knew that the individual had a job, but he did not
report the wage rate he earned. In this case we constructed an estimate of
the wage rate from our wage equation without any adjustment of the constant
term.

Since both the data and the work histories were scantier for wives than
for husbands, the construction of lifetimes earnings for wives was more prob-
lematic. We began by taking whatever wage observations we could from the LRHS
surveys, forecasting and backcasting earnings by use of the wage equation es-
timated for husbands. In doing this, we implicitly assumed that women's
earnings profiles are generated by the same mechanism that generates the
earnings profile for men. The reader who is increculous about this as-
sumption should recall that we always adjusted the levels of the wage profiles
up or down to conform with the observed wage rates at various points in time.
Qur assumption therefore introduces error only insofar as women's earnings
profiles differ in shape from men's. a

An additional difficulty arose in attempting to generate earnings profiles
for women: wage rates were frequently unavailable. For example, we might
have a wife whom we knew held a job between 1930 and 1935, after which she
left the labor force for a protracted period (probably to raise a family)
‘before-reentering the labor force in, say, 1955. At the time of the 1969
interview, the woman may not remember the wage she earned during the
earlier job. Estimating that wage rate with our wage equation would
clearly be incorrect, however, since our equation was estimated for men only.
How then do we estimate wage rates for such women? There were too many cases

of missing data on women's wage rates to discard these observations from the
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sample. So instead we imputed a woman's wage as 70% of the average wage in
the industry in which she worked.

Hours of work were treated in the same way as for men; in particular,
the probability that a wife would be retired in any given year was assumed
equal to the probability that her husband would be retired. This seems a
reasonable assumption when husband and wife are close in age (the vast
majority of cases), but is probably totally unreasonable in (the small minority
of) cases in which the two ages differed dramatically. This was another

reason why we eliminated such couples from the sample.



-
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