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SOCIAL SECURITY AND PRIVATE SAVING: A REEXAMINATION OF THE TIME
SERIES EVIDENCE USING ALTERNATIVE SOCIAL SECURITY WEALTH VARIABLES

Dean R. Leimer and Selig D. Lesnoy*

1. Introduction

In an important article in the Journal of Political Economy

[1974], Martin Feldstein estimated that the introduction of the
social security system had reduced personal saving by 50 percent,
with serious consequences for capital formation and output. His
vconclusion was based on a consumer expenditure function estimated
with U.S. time series data and incorporating a social security
wealth variable of his construction.
Publication of this article spawned a continuing controversy

concerning the effect of social security on saving. Subsequent

studies by Munnell [1974], Barro [1978], and Darby [1979] which used

U.S. time series variously supported and contradicted Feldstein's

conclusions. Although these studies employed different specifica-

tions of the consumer expenditure (or saving) function, all used the

soqial security variable developed by Feldstein. In additionm, Feld-

stein's social security wealth variable has been used by Burkhauser

and Turner [1978] to estimate the effect of social security on hours

worked by younger men, and by Pogue and Sgontz [1977] to estimate
the effect of social security on investment in human capital.

The original intent of this paper was to examine the sensitiv-
ity of Feldstein's conclusions to certain assumptions underlying

his construction of the social security variable. In particular,
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we wanted to examine the implication of his assumptions concerning
how individuals perceive future benefits and taxes.

As we proceeded, we discovered that the social security wealth
series constructed by Feldstein contained an error. Correction of
this error dramatfcally changed the nature of the estimated relation-
ship. Subsequently, we decided to expand the scope of our analysis
to include an alternative construction of the social security wealth
variable.

The paper is organized as follows: Section 2 presents a brief
review of the Feldstein model along with a brief discussion of sev-
eral related studies. The construction of the Feldstein social
security wealth variable is discuésed in Section 3; the results of
our replication are presented in Section 4., In Section 5, we modify
our replica of the Feldstein construction by incorporating alterna-
tive bénefit and tax perceptions, and examine the effect on estimates
of the consumer expenditure function. Section 6 presents an alter-
native algorithm for estimating social security wealth which again
incorporates alternative benefit and tax perceptions. Consumer ex-
penditure functions using our alternative social security wealth
variable are estimated and their implications examined. Section 7

presents our conclusions.

2. Review of the Time Series Evidence

Feldstein [1976] refers to the theoretical basis of his analysis

as the "extended life-cycle model." Private, voluntary intergener-

ational transfers are excluded, as is saving for contingencies.



-3-

All saving during the working years is for the purpose of provid-

ing consumption during the period of retirement.

Given these assumptions, Feldstein [1974] argues that social

security affects an individual's saving through two opposing forces:

(1)

(2)

Saving is reduced because the availability of benefits
reduces the need to accumulate assets for the retire-
ment period. This is referred to as the "asset sub-
stitution effect."

Saving is increased because the social security benefit,
in conjunction with the earnings test, induces earlier
retirement. Earlier retirement means a shorter span
of years of earnings and a longer period of retire-
ment. This, in tumn, requires a higher saving rate
during the earnings years to realize any given level
of retirement income. This effect is referred to

as the "retirement effect."

The net effect on an individual's saving depends upon the

relativé strength of these offsetting forces. If the asset substi-

tution effect is stronger than the retirement effect, individual

saving will be reduced; if, on the other hand, the retirement

effect is stronger, saving will be increased. Feldstein turns to

an econometric analysis to resolve this a priori ambiguity con-

cerning the net effect on saving.

The heart of Feldstein's study is the specification and esti-

mation of an aggregate consumption function which includes a social
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security wealth (SSW) variable. The model is adapted from the
life-cycle consumption function developed by Ando and Modigliani
[1963]: |
(1) Ct = Bo + BlYPt + Bll-IWt

1/

where Ct is consumer expenditure, YPt is permanent income, and Hwt
is the stock of household wealth (real and financial assets less
liabilities) at the beginning of period t.

Feldstein introduces two new variables. The key variable is
an estimate of social security wealth, SSWt. Two definitions are
used: gross social security wealth is the present value of the re-
tirement benefits anticipated by individuals; net social security
wealth is gross social security wealth minus the present value of
the social security taxes anticipated by current workers. These
series are constructed by estimating future bemefits and taxes,
assuming alternative real interest rates and growth rates of real
per capita income.

The other novel variable used by Feldstein is corporate re-
tained earnings, REt' In essence, this is a proxy for the permanent
component of capital gains. The basic equation estimated is
therefore
(11) C, =By + BLP, + B,RE_ + y,HW _+ stswt .

It may be noted that the equation does not include a variable

that measures the retirement effect of social security. Feldstein

argues that the SSW variable indirectly incopporates this effect.
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The equation is estimated using aggregate U.S. data, deflated
to constant 1958 dollars, and divided by population. Equations are
estimated for two periods: 1929-71 excluding 1941-46; and 1947-71.
The method of estimation is ordinary least squares.

Although several alternative models are presented, Feldstein
prefers the following equation estimated for the period 1929-71

(excluding 1941-46):

(141)  C= 228 + .530YD + .120YD_, + .356RE + .OL4HW + .021SSWC
(7.3) (1.3 (G.4)  (4.8) (3.4 (3.4)
&2 = .99
DW = 1.82

where C is consumer expenditures, YD is disposable income, RE is
gross retained earnings, HW is household wealth, and SSWG is gross
social security wealth estimated at a real discount rate of 3 per-
cent. Permanent income is measured by current and lagged disposable
income.

In separate replies to Barro [1978] and to Esposito [1978],
Feldstein [1978, 1979] reestimated the equation for the period 1930-
74 (excluding the years 1941-46) using different (net) retained
eamings and household wealth variables. The resulting estimated
consumer expenditure function

(iv) C = 338 + .604YD + .111YD . + .194RE + ,.006HW + .024SSWG

1
(4.2) (9.9) (2.8) (2.6) (1.2) (2.7)

&% = .99

D-W. = 1.45
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is consistent with his earlier findings with respect to SSW.

The publication of Feldstein's article precipitated an ongoing
research.con&roversy. *Alicia Munnell [1974] adopted a similar
analytic framework, estimating a saving function whose specification
included Feldstein's SSW variable and a variable to explicitly measure
the retirement effect of social security:g/ Munnell's empirical re-
sults, although somewhat weaker than Feldstein's, are generally
consistent with his findings.

The strongest theoretical challenge has come from Robert Barro
[1974, 1978]. Barro argues that the introduction of social security
is likely to lead to offsetting changes in private intergenerational
transfers so that the effect of social securitj on private saving
is reduced or eliminated. His empirical evidence consists of a
consumer expenditure function similar to that of Feldstein but
with additional variables included in the specification (the govern-
ment surplus, the unemployment rate, and the stock of durable goods).
Barro finds that the coefficient of social security wealth is not
significantly different from zero.

In another major contribution, Michael Darby [1979] extends his
earlier research [1975, 1978] on the permanent income consumption
function by incorporating Feldstein's social security wealth var-
iable in the specification. Although his results vary depending

upon the specification used and the periods covered, he concludes

that the effect is probably smaller than that estimated by Feldstein.
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3. Construction of Feldstein's SSW Variable

The studies cited above use different specifications to estimate
the effect of social security on saving. However, all use the SSW
variable developed by Feldstein. It is therefore important to
understand the construction of this variablefél Gross social secur-
ity wealth, SSWGt, is constructed by estimating the present value
of retirement benefits anticipated by present and future OASI
beneficiaries. Feldstein computes gross SSW annually for the U.S.
by summing the wealth computed for six groups: working men, working
women, wives and widows of working men, retired men, retired women,
and wives and widows of retired men.

Net social security wealth, SSWNt, is computed by subtracting
from gross wealth the estimated present value of future social secur-
ity taxes (or social security tax liability) anticipated by workers,
SSTXt. That is,

SSWNt = SSWGt - SSTXt .
Feldstein computes the social security tax liability for any year by
summing the tax liability of current working men and working women.

The logic of the calculations can be illustrated by considering
Feldstein's computation of SSW for young (aged less than 65) workers.

Gross social security wealth for such workers is computed as

100

64
j-a
= +
sswcs’t E (Ws,a,t/ps’a) E (Bs,a’j Ss’a’j)/(l r)
a=14 j=65
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Similarly, social security tax liability is computed as

SSTX
s, t

where

SSWGs,t

SSTX
s

s,a,t

B
s,a,]

b o =

64 64
E W z (r s, /a3
s,a,t s,a,] §,a,] ’

a=14 j=a

gross social security wealth for young workers

in year t by sex s,

social security tax liability for young workers

in year t by sex s,

number of workers with covered earnings by sex s

and age a in year t,

labor force participation adjustment factor by sex s
and age a (constant over time),

benefit anticipated at age j for person of sex s

and current age a,

OASI tax payment (employee plus employer) anticipated
at age j by wqyker of sex s and current age a,
probability of person age a surviving to age j by
sex s, and

annual real interest rate (Constant over time).

Feldstein estimates the number of persons who will eventually

be entitled to

a social security benefit by the number of current

4/

workers adjusted for labor force participation;— Only current workers

are assumed to

participation.

pay future taxes, without adjustment for labor force
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The typical worker is assumed to project future benefits at
age j based on (i) the expected ratio of benefits per beneficiary

to per capita disposable income b _,3 and (ii) expected per

s, t+j-a
capita disposable income, yt+j—a’ where real disposable income

is assumed to grow at rate g per year. Thus,

B - I Sy
s’a’j bs, t+j"a yt+j—a where yt+j"a yt( g)

Future taxes at age j are projected similarly, based on the expected
ratio of social security taxes per covered worker to per capita

disposable income, @8 : . That is,
s, t+j=-a

T where, again, y

- 3-a
—a yt(l+g) .

= Q
S,3a,j s,t+j-a yt+j-a t+j

A critical assumption is how workers perceive b the

S ,t+j-a’

ratio of benefits to per capita disposable income, and es t+i-a’
?

the ratio of taxes to per capita disposable income. For benefits,
Feldstein assumes that the expected ratio is constant by sex, i.e.,

bS,t+j-a = bs. Based on the average relationship for 1940-71, bs

is set at .41 for men and .26 for women. Noting that the values

of © ¢ have been rising in an irregular pattern since 1937, Feld-

stein assumes that workers correctly foresaw the changes in es .
’

before 1971 and assumed that after 1971, GS . would remain at

2

1971 levels.

The calculation of social security wealth for retirees and
other workers is analogous. Gross wealth of wives and widows is
based on the gross wealth of men. Feldstein assumes that one-third
of the wives and widows of workers will receive benefits on own

5/
account which exceed the dependent wife or surviving widow benefit.
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Feldstein's social security wealth variable is an estimate
of potential wealth, conditional on retiring at age 65 (or for
workers older than 65, at next birthday). Thus, the coefficient
of social security wealth in the consumer expenditure function
is intended to measure both the "asset substitution effect" and

"retirement effect" of social security.

4. gpplicating,Feldstein's Social Security Wealth Series

The first step in our analysis was to replicate Feldstein's
social security wealth series. Based on published and unpublished
sources, we tried to reproduce Feldstein's algorithm as closely as
possible. The results of this replication using a real interest
rate of 3 percent are shown in Table 1. A complete description of
the replication algorithm is given in Appendix A.

For gross wealth, we track Feldstein's series fairly well
until 1956;§jbut beginning in 1957, the Feldstein series grows
much more rapidly, and by 1974 exceeds the replica series by $703
billion, or 37 percent. Our tax series is fairly close to Feldstein's
but declines relatively over the.period 1937 to 1974. As a result,
the replica net wealth series tracks Feldstein's series fairly
well until 1956, and beginning in 1957, the two series diverge
considerably.

We believe that there is a reasonable explanation for the
difference between the tax series. In constructing his tax series,

Feldstein projected that the ratio of taxes to disposable income

would level off after 1971. In extending the series we project
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that this tax ratio levels off after 1977. Since the tax ratio
for 1977 is below the ratio for 1971, this tends to depress the
replica tax series relative to the Feldstein tax series, with the
importance of the effect growing over the 1937-77 period.

We could not initially identify the reason for the divergence
between the two gross wealth series. Several months ago, we sent
Professor Feldstein a detailed preliminary version of the algorithm
and data described in Appendix A, with.a request that he comment on
the difference between the series. We were informed only recently
that the difference was due to a programming error. Correction of
this error results in a series which is quite close to our replica
series. Appendix E, Table E.2, compares Feldstein's own corrected
gross wealth series with our replica seriesz/

Regression results comparing the Feldstein specification using
our replica series wigh those using the original Feldstein series
are shown in Table 2._/ The specification is the same as Feldstein
[{1978]). The dependent variable is consumer expenditure, C. Explan~
atory variables are current disposable income, YD, lagged disposable

income, YD_,, retained earnings (including capital consumption and

1
inventory valuation adjustments), RE, household wealth, HW, and
social security wealth, SSW. Appendix E, Table E.1l, provides a
description of variables other than SSW and a listing of their
values.

The differences between regressions using the original and

replica Feldstein series are dramatic. For the full period, 1930
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to 1974 (excluding the war years), the coefficient for gross social
security wealth falls from .026 to .0ll and is insignificant. For
net wealth, the coefficient drops from .037 to .009 and the t-ratio
is only .5.

Even if we accept these statistically insignificant parameter
estimates for the full period, the implied effect on personal saving
would be considerably smaller than the effect alleged by Feldstein.
Using Feldstein's original gross series, in 1974 personal saving
would be reduced by $68.0 billion, or 52.6 percent of potential
saving of $129.3 billion (actual saving of $61.3 billion plus $68.0
billion of foregone saving). Using our gross replica series, per-
sonal saving would be reduced by $21.0 billion, or 25.5 percent of
potential saving of $82.3 billion. Using our net replica series,
personal saving would be reduced by $8.5 billion or 12.2 percent of
potential saving of $69.8 billion.

For the post-war period, 1947 to 1974, the results are more
striking. Using the replica variable, the coefficients on both gross
and net social security wealth are negative and significant.gj A
negative coefficient is conmsistent with the extended life cycle
hypothesis. That is, for this specification, the coefficient of
SSW is intended to measure both the asset substitution and retirement
effects of social security. If the retirement effect is larger than
the asset substitution effect, then the SSW coefficient will be
negative.

The absolute size of the estimated coefficient is, however,

implausible. The coefficient of gross SSW implies that, in the
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absence of social security, real personal saving in 1974 would be
$114.8 billion lower; the net wealth coefficient implies that
saving would be reduced by $89.9 billion. This implies the absurd
result that saving would be negative in the absence of social secur-
ity. More likely, the SSW variable is measuring the effect of some
omitted variable or a structural change in the post-war period.
But clearly, the results using the Feldstein replica variables do
not provide statistically significant support for the hypothesis

that social security decreased personal saving.

S. Social Security Wealth Using Alternative Perceptions:
Feldstein Replication Algorithm

We now turn to the original purpose of our paper--to see how
the estimated effect of social security wealth on consumer expen-
ditures is affected by substituting alternative benefit and tax
perception assumptions in the Feldstein algorithm.

Feldstein [1974, p. 911] explains his benefit perception assump-
tion as follows:

", ..In estimating the average value of future benefits
for a single surviving annuitant, it would be wrong to
assume that the schedule of benefits provided by law in
year t would remain in effect. The history of social
security shows continually rising benefit levels, a
fact that individuals no doubt perceive when they
contemplate the order of magnitude of their own bene-
fits at retirement age. The ratio of annual benefits
for retired workers (excluding dependents' benefits)
to per capita disposable income has varied without any
trend around a mean level of 0.41..."

Figure 1 plots the ratio of benefits per beneficiary to dis-

posable income per capita for men and for women for the period 1940~
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1977. Panel 1.1 shows benefits in current payment status; panel
1.2 shows new benefit awards. Whether or not one perceives a
trend in the data, it is clear that the ratio shows considerable
variation. Whether individuals adapted their bemnefit expectations
to this variation, ignored it, or formed their expectations in
entirely different ways is clearly open to speculation. Thus,

it is important to examine the sensitivity of estimated social
security wealth effects to the underlying perception assumptions.

Feldstein [1974, pp. 912-913] uses a different assumption
for taxes:

"...A worker who contemplates his future social security

taxes recognizes that they will rise because of increases

in both the tax rate and the level of taxable earnings.

For simplicity, we combine these and assume that the

individual forecasts the ratio of social security taxes

per covered worker to per capita disposable income, Of

.+.. The value of 9. has been rising in an irregular

pattern since the introduction of social security and in

1971 reached approximately 0.15 for males and 0.07 for

females. The current calculations assume that the indi-

viduals correctly foresaw the changes in O, before 1971

and assumed that after 1971 the ©.'s would remain at the

1971 levels."

These assumptions are extremely questionable. Unlike benefits,
workers have some current knowledge of the amount of social secur-
ity taxes they are paying. How they project future taxes is diffi-
cult to guess. Do they assume that covered earnings and the tax
rate will remain constant as they did from 1937 to 1951? Or do
they forecast that there will be periodic increases in covered

earnings and the tax rate? Are scheduled changes in contribution

rates taken into consideration? It is evident that there are many
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reasonable assumptions that could be made. The sensitivity of
coefficient estimates to alternative perception assumptions is
an interesting and important queétion.

We now present a brief description of the benefit and tax
perceptions that we examine:lg/ First, in computing gross social
security wealth, we consider 10 benefit perceptions. Each describes
a different method of determining the expected benefit ratio (bene-
fit per beneficiary/disposable income per capita) . Real disposable
income per capita is assumed to grow at constant rate g in all cases,
following the Feldstein assumption. For current non-beneficiaries
aged a in year t, then, the expected benefit at entitlement age 3
is computed as the product of the expected benefit ratio and expected
disposable income per capita, yt(1+g)j-a. The expected pattern of
benefits after entitlement is discussed separately for each of the
alternative perceptions.

Perception 1 is the Feldstein perception and assumes that indi-
viduals base the anticipated benefit ratio on some average over the
period of analysis. Following Feldstein, we set the average benefit
ratio, b, equal to .41 for men and .256 for women. After entitle-
ment, real benefits are assumed to grow at rate g. This series is
the replica gross wealth series discussed in the previous section.

Perception 2 assumes that individuals expect the future benefit
ratio to equal the current benmefit ratio. Real benefits are assumed
to grow at rate g after entitlement.

Perceptions 3, 4, and 5 assume that individuals consider both

the past history and the current value of the benefit ratio, and
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that the formation of these perceptions is described by an adaptive
expectations process. That is, the expected benefit ratio 3£ is
given by

"“"bt‘:“sﬁ;‘_‘i + @b .
We arbitrarily assume that for perception 3, § = ,25; for perception
4, § = ,5; and for perception 5, § = .75. After entitlement, real
benefits are assumed to grow at rate g.

Perception 6 is a benefit perception analogous to Feldstein's
tax perception. Workers are assumed to correctly anticipate changes
in benefit ratios at retirement up to 1977 (the last year for which
data are available) and, after 1977, anticipate that benefit ratios
remain at 1977 levels. After retirement, individuals are assumed
to correctly anticipate legislated and automatic increases in bene-
fit levels up to 1980 (the last available year for data) and, after
1980, anticipate constant real benefit levels.

Perception 7 uses projections of benefits in current payment
status made by the SSA Office of the Actuary to predict future bene-
fit ratios. Periodically, generally following major changes in the
Social Security Act, the Actuary publishes long-range cost estimates
analyzing the effect of such changes. Since these estimates reflect
a given law and are based on a level wage assumption, changes in
benefits over time primarily reflect the interaction of the benefit
formula with rising average lifetime earnings resulting from the
increase in the maximum taxable wage.il/ Perception 7 uses the last

available projection by the Actuary to adjust current benefit ratios;
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i.e., current ratios for both workers and retirees are assumed to
follow the same future pattern as the benefit ratios projected by
the Actuary.

Perceptions 8, 9, and 10 are equivalent to perceptions 1, 2,
and 4, respectively, except that workers and current beneficiaries
are assumed to anticipate that post-entitlement benefits will
simply be maintained in real terms and will not grow as productivity
increases. Over much of the history of social security, post-
entitlement benefit levels grew only a bit more than the price
level. Perceptions 8-10, then, reflect cases where individuals
expect currently anticipated benefit ratios at entitlement and
real post-entitlement benefit levels to remain constant.

Pefception 8 corresponds to perception 1, so that the benefit
ratio at entitlement is expected to be .41 for men and .256 for
women in all periods. Perception 9 corresponds to perception 2, so
that the current benefit ratio is assumed to apply at all future
dates of entitlement. Perception 10 corresponds to the adaptive
expectations perception 4, so that the currently expected benefit
ratio;”st = 'Sst;l + .Sbt, is assumed to apply at all future dates
of entitlement. (Corresponding adapative expectations cases with
§ = .25 and § = .75 were not calculated.) In the discussion below,
benefit perceptions 8, 9, and 10 are referred to as "decoupled"
variants of perceptions 1, 2, and 4, respectively.

We consider seven tax perceptions. Each describes a different

method of determining the expected tax ratio (tax on median earnings
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by sex/disposable income per capita). As before, real disposable
income per capita is assumed to grow at rate g. For a worker
currently aged a in year t, then, expected tax payments at age j
are computed as the product of the expected tax ratio and expected
disposable income per capita, yt(l+g)j-a. The seven tax perceptions
are analogous to benefit perceptions 1 to 7.

Under perception 1, workers project the tax ratio to be comstant
over time and equal to the average ratio over the period 1937-77.

This corresponds to Feldstein's assumption for benefits. Under
perception 2, the current tax ratio is assumed to apply to all future
periods. This is consistent with workers assuming that taxable earn-
ings per worker grow at the same rate as disposable income per capita,
and that statutory tax rates will remain constant.

Perceptions 3 to 5 assume that workers form their expectations
aboug‘future tax ratios adaptively. The expected tax ratio is given
by @t = Gét—l
tions 3, 4, and 5 respectively.

+ (1-8) Gt. As before, § = .25, .50, .75 for percep-

Perception 6 corresponds to Feldstein's tax perception--workers
correctly foresee changes in the tax ratio up to 1977, and after 1977
expect the tax ratio to remain constant at the 1977 level. This is
the replica tax liability series discussed in the previous section.

Perception 7 uses an approach similar to the actuarial benefit
perception 7. Instead of using ratios projected by the Actuary to
adjust current tax ratios, however, tax perception 7 uses the currently

legislated schedule of OASI statutory tax rate changes; i.e., current



~19-
tax ratios are assumed to follow the same future pattern as
currently legislated changes in statutory tax rates.

In constfucting net wealth, we assume, with one important excep-
tion, that individuals use corresponding perceptioms. For example,
if they base their perception of future benefit ratios on current
values, they similirly base their perception of future tax ratios
on current values._g/ The important exception is net wealth per-
ception 11, which bases gross wealth on an average benefit ratio
(perception 1) and the tax liability on perfectly forecast tax
ratios (perception 6). This, of course, corresponds to Feldstein's
construction of net social security wealth and is our réplica net
wealth series.

The perception of benefits and taxes is the only assumption
from the Feldstein algorithm modified in estimating social security
wealth. Otherwise, all assumptions correspond to our replicated
version of Feldstein's social security wealth.

Gross social security wealth, tax liability, and net social
security wealth constructed using these alternative perceptions are
shown in Appendix A, Tables A.1-A.3. Selected series are plotted
in Figure 2. Consumer expenditure functions estimated using these
alternative variables appear in Tables 3.1, 3.2, 3.3, and 3.4. In
this paper we limit our examination to the Feldstein specification
for the periods 1930-74 (excluding 1941-46) and 1947-74.

Regressions using gross wealth for the period 1930-74 are found
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in Table 3.1. The most important inference is that regardless of
which benefit perception is used, the coefficient of social secur-
ity wealth is insignificant. For the Feldstein replica (perception
1), perfect foresight (perception 6), and decoupled Feldstein replica
(perception 8) series, the coefficients are about .0l with t-ratios
slightly larger than 1. The remaining perceptions yield coefficients
close to zero with miniscule t-ratios. For all but one regressiom,
the coefficient of household wealth is .0lL, and the t-ratios are in
the range 1.2 to 1.8, which is not significant. The coefficients
of current and lagged disposable income are significant, with the
sum ranging from .78 to .83, which appears reasonable. Retained
earnings, which is supposed to measure the permanent component of
capital gains has a coefficient of less than .1 and is never signif-
icant.

Ignoring the fact that all the social éecurity wealth coefficients
are statistically insignificant, these coefficients imply reductions
in saving in 1974 ranging from $0.5 to $28.0 billion. The results,
however, are clustered. For perceptions 2-5, 7, 9 and 10, the re-
ductions range from $0.5 to $8.3 billion; for perceptions 1, 6 and 8,
the reductions range from $21.0 to $28.0 billion. Actual real saving
in 1974 was $61.3 billion.

Results for gross social security wealth are changed if we shift
to the period 1947-74 (Table 3.2). The coefficient of social secur-
ity wealth is always negative, and for the Feldstein replica (percep-

tion 1), perfect foresight (perception 6), and decoupled Feldstein
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replica (perception 8) series, is large and significant. The co-
efficient for household wealth increases, ranging from .0l4 to
.025, and is generally significant. Again, retained earnings has
a small and insignificant coefficient in all regressions. Coeffi-
cients for current and lagged disposable income are significant,
with their sum typically about .84. But for those regressions
where social security wealth is negative, large, and significant,
the sum of the coefficients of current and lagged disposable income
is .96-.97, which is quite large. It appears that for these re-
gressions, there is an inverse relationship between the coeffi-
cients of disposable income and social security wealth. The ab-
solute value of these coefficients appears unreasonable.

The negative values for the coefficients of social security
wealth in the remaining equations for the 1947-74 period are more
difficult to interpret. If we ignore the fact that the coefficients
are not significantly different from zero, are negative coefficients
of the magnitude -.004 to -.012 meaningful? As noted above, the
social security wealth variable was constructed conditional on
workers retiring at age 65. The estimated coefficient is intended
to measure both the asset substitution and retirement effect. Thus,
if the retirement effect exceeds the asset substitution effect, the
coefficient of social security wealth will be negative. If one
accepts this interpretation, this range of coeffieients implies

an increase in personal saving in 1974 ranging from $12.2 billion
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for perception 7 to $33.0 billion for perception 5. Again, actual
saving in 1974 was $61.3 billion in 1972 dollars.

Turning to Table 3.3, for the full period, 1930-74, the co-
efficient of net SSW is sometimes positive, sometimes negative, of
small absolute magnitude with very small t-ratios. Ignoring the
insignificance of the coefficients, the estimated impéct on saving
in 1974 ranges from a decrease of $19.0 billion for perception 6 to
an increase of $4.0 billion for perception 2.

For the post-war period, 1947-74 (Table 3.4), the coefficient
of net SSW is always negative. Absolute values of t-ratios are
generally somewhat larger than in equations using gross SSW. Again,
for perceptions using the average ratio (perceptions 1 and 8), per-
fect foresight (perception 6), and the Feldstein replica (perception
11), the coefficient of social security wealth is negative and sig-
nificant. It is interesting to note that the coefficients for net
wealth are generally (algebraically) smaller than those for gross
wealth, contrary to Feldstein's original findings. (The Feldstein
net wealth replica appears as equations 3.3.1l and 3.4.11.)

The estimated effect on saving in 1974 ranges from a modest
increase of $8.0 billion for perception 7 to an unbelievable increase
of $89.9 billion for perception 1ll1. If we drop from consideration
perceptions 1, 6, 8 and 11, which imply totally implausible increases
in saving, the estimated increases range from $8.0 to $22.8 billionm.

To summarize our results using the Feldstein construction: what-

ever perception we consider, for the total period, social security
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wealth has generally small but imsignificant coefficients. For
the post-war period, social security wealth generally has small,
negative, and insignificant coefficients. (We reject’ the several
large negative, significant coefficients found in the post-war as
aberrations.) These findings hold whether we use gross social
security wealth or net social security wealth. Clearly, based on
wealth series using the Feldstein algorithm, the statistical evi-
dence does not support the hypothesis that social security has

reduced saving.

6. An Alternative SSW Algorithm

In trying to replicate the Feldstein social security wealth
variable, we became aware of several shortcomings of the construc-
tion. We therefore decided to construct an improved algorithm.

We were particularly concerned about resolving the following problemsi

(1) Feldstein ﬁases his estimate of the number of persons who
will become insured for retired worker benefits on the number of
covered workers, adjusted for labor force participation. Although
sex- and age-specific, Feldstein's participation adjustment is
assumed constant over time. This creates a problem, since the re-
lationship between the probability of being in covered employment
and the probability of being or becoming insured has changed
significantly over time. This reflects changes in labor force
participation patterns as well as program changes in coverage
and requirements for insured status. Although important for males,

the changes have been particularly dramatic for females over the
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period of analysis. To take these factors into account, we
estimate the number of persons who will be insured for retired
worker benefits by multiplying the sex~ and age-specific popula-
tion in a given year by the proportion of such persons projected
to be insured at age 65. We base these projections on studies by
the Office of the Actuary;lél For workers beyond age 65 (age 62
beginning in 1956 for females and 1961 for males), we estimate
the number of workers not yet retired as the number of fully in-
sured persons who are not in current payment status. Feldstein
bases his estimate on the number of workers of that age with tax-
able earnings. Since many of these workers are already retired,

this results in a substantial overestimate of the amount of social

security wealth held by such workers. In addition, the population
subgroups used in our construction are adjusted to be consistent
with the population used in the National Income andProduct Accounts.

(2) Feldstein assumes that.60 percent of men are married with-
dependent wives, including wives who are eligible for a retired wor-
ker benefit but whose dependent wife benefit is larger than her
retired worker benefit.lﬂ/ Since 90 percent of men are married, this
implies that 30 percent of men are married to wives who receive only
retired worker benefits on their own account.

Somewhat surprisingly, there is no published information about
the marital status of retired workers. But some data suggest that
the proportion of women eligible for retired worker benefits has

15/
increased substantially over time. A corollary proposition is
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that the proportion of women receiving only a dependent wife bene-
fit has decreased. Our algorithm takes account of these changes.

(3) The Feldstein algorithm bases dependent wife and surviving
widow benefits on the man's retirement benefit. As a result, cer-
tain inconsistencies arise. For example, beginning in 1957, women
were permitted to retire at age 62. Data are available for wives
and widows in current payment status, but to avoid double-counting,
Feldstein continues to base the number of wives and widows on the
number of retired male workers. This procedure misses some women
beneficiaries. For similar reasons, Feldstein calculates no
wealth for current widows who are not yet beneficiaries. We explicitly
base dependent wife and surviving widow benefits on the number of
women eligible (or projected to be eligible) for such benefits.

(4) Feldstein implicitly assumes that only persons currently
working in covered employment expect to pay future taxes, and that
such workers expect to pay taxes continuously until retirement. Our
algorithm bases the estimate of future tax liability on the probability
of having taxable earnings at each future age. These projected prob-
abilities are based on current cross-section coverage rates disaggre-
gated by sex and age.

(5) TFeldstein uses a single life-table for 1959-61. We use life
tables for 1929-31, 1939-41, 1949-51, 1959-61, and 1969-71, inter-
polating for intermediate years.

(6) Feldstein relates benefit and tax perceptions to disposable

income; we relate perceptions to average covered earnings per worker.,
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The latter assumption appears more realistic to us.
To clarify the logic of the calculations using our algorithm,
we again consider the computation of social security wealth for

young workers. Gross social security wealth for workers aged 15-61

is calculated as

61 100
SSWGs,t - Z Ns,a,t j's,t:-l-65--a,t Z (Bs,a,j ss,a,j)/(l-i-x:)j-'a
‘a=15 j=65
where
Ns,a,t = population of sex s and age a in jear t,
is,t+65--a,t = probability of persons of sex s and age a
in year t being insured at age 65 (in year
t+65-a),
s,a,] = benefit anticipated at age j by a person of
sex s and current age a,
Ss,a,j = probability of a person of sex s and age a
surviving to age j, and
r = annual real interest rate (assumed constant).

The benefit ratios underlying anticipated benefits are estimated
using the same 10 perceptions discussed for the Feldstein replica
algorithm, except that these perceptions are related to covered
earnings per worker instead of disposable income per capita.

The tax liability for workers aged 15-64 is computed as

64 64

j-a

= E E T S

ss*rxs’t Ns,a’t (cs’j’t s,a,] s’a’j)/(l+r) s
a=15 j=a
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where

cs,j,t = probability of a person of age j and sex s

in year t being in covered employment,
s,a,] = tax payment anticipated at age j by a person
of sex s and current age a,

and the remaining variables are as defined above.

Again, the tax ratios underlying anticipated tax payments are esti-
mated using the same 7 perceptions discussed for the Feldstein
replica algorithm, except that they are related to covered earn-
ings per worker rather than disposable income per capita.

A complete description of our algorithm is given in Appendix B;
tables B.1-B.3 in Appendix B present the gross wealth, tax liability
and net wealth series. Table 4 compares these series for perception
2 (current ratios) using the Feldstein (F) construction and the
Leimer~Lesnoy (LL) comstruction.

For perception 2, gross wealth using the LL construction is
about 75 percent of gross wealth using the F construction for the
first decade, increases to about 95 percent by 1960, and then fluc~
tuates about this level. Although it is difficult to disentangle
all interactions, some contributing explanations may be noted.
First, except for the early years, projected insured rates for the
LL algorithm are greater than insured (coverage) rates for the F
algorithm. Second, survival probabilities for the LL algorithm

increase over time, while those for the F algorithm are constant.

Other things equal, this results in an upward trend for the LL
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series relative to the F series. Third, for the F construction,
dependent wife and surviving widow benefits are approximately a
constant percentage of retired male worker benefits. For the LL
construction, they decline relatively. This follows from the
fact that, over time, an increasing proportion of women earn retire-
ment benefits on their own account under the LL algorithm. Fourth,
retirement benefits for active aged workers are much smaller for
the LL construction than for the F construction. The LL algorithm
uses insured workers not in current payment status; the F algorithm
uses covered workers. The latter involves double-counting since
many covered workers are receiving retired worker bemefits.

The future tax liability in 1937 estimated using the-LL algor-
ithm is about 80 percent of the liability estimated using the F
algorithm, increases to about 95 percent in the early 1960's and
then declines to about 90 percent. Again, part of the explanation
lies in the use of different survival probabilities. The remaining
differences are undoubtedly explained by different assumptions con-
cerning life-cycle coverage rates. As indicated above, the F
algorithm implicitly assumes that the coverage rate for a future
age is equal to the coverage rate for the current age. The LL
algorithm assumes that the coverage rate for a future age is equai
to the coverage rate for current workers of that future age. Much
to our surprisé, we found in cross-section that, for men, the cover-
age rate is generally at a maximum between ages 20-29 and then de-

clines; for women, the maximum coverage rate occurs at ages 25-29.
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As a result of these relationships between the F and LL gross
wealth and future tax liability series for perception 2, the net
social security wealth using the LL construction is about 70 per-
cent of the F construction from 1937 to the mid-40's, rises to
about 95 percent by 1960, and then approaches 100 percent for the
remaining years. The patterns for other perceptions are similar;ll/

Consumer expenditure functions estimated using the LL social
security wealth variables appear in Tables 5.1, 5.2, 5.3, and 5.4.
Regressions using gross wealth estimated for the period 1930-74
'are found in Table 5.1. For this period, the coefficients of gross
social security wealth for all perceptions are approximately zero--
and so are all t-ratios. The coefficient of household wealth is
about .01 and t-ratios are typically about 1.6, not significant.
The coefficient of retained earnings is about .09 to .10 and, with
t-ratios of 1.1 to 1.2, is not significant. Coefficients of current
and lagged disposable income are significant, with the reasonable
sum of about .83. The coefficients of SSW imply essentially no
effect on saving at all.

When we consider the post-war period (Table 5.2), the coeffi~
cient of gross social security wealth becomes negative, as it did
for the F equations. For perceptions 2-5, 7, and 9-10, the results
are the same as for the corresponding F equations. The coefficient
of gross SSW is negative, small and insignificant. For perception
1 (average ratio), perception 6 (perfect foresight), and perception

8 (average ratio, decoupled), the estimated coefficients are again
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negative and significant. But now, using the LL algorithm, ab-—
solute coefficient values are considerably smaller than those
estimated using the F algorithm. Considering all perceptionms,
the coefficients imply a reduction of consumption (increase of
saving) of $14.6 to $39.8 billion in 1974. These values compare
with actual real saving in 1974 of $61.3 billion. While perhaps
implausible, the increase in saving implied by the statistically
significant coefficients of social security wealth can no longer
be rejected as impossible.

Other coefficients in the 1947-74 gross wealth equations are
reasonable. The coefficients for current and lagged disposable
income are significant and sum to .83 to .84. The coefficient for
household wealth ranges from .015 to .026 and is generally signifi-
cant. Retained eamings has a small and insignificant coefficient.
It is interesting to note that the constant term is not significantly
different from zero, which is consistent with the preferred specifi-

18/
cation according to Barro.

Regressions using net social security wealth appear in Table
5.3 for the period 1930-74, and in Table 5.4 for the period 1947-74.
Estimates are quite similar to those obtained using gross social
security wealth. For the full period, the coefficient of net SSW
is small, negative, and insignificant. Household wealth has a
coefficient of about .0l; t-ratios are generally slightly higher

than in the gross wealth equations, so that HW is significant using
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a one-tailed test in half the regressions. Current and lagged dis-
posable income are significant; retained earnings is again small
and insignificant.

For the post-war period, the coefficient of net social security
wealth ranges from -.005 to -.029. As for gross SSW, the smaller
negative coefficients are insignificant; the larger coefficients
are significant. These coefficients imply that social security in-
creased real personal saving in 1974 by between $9.9 and $36.5 bil-
lion, slightly less than the increases implied by the gross wealth
equations for the post-war period. The coefficients of the remain-
ing explanatory variables are about the same in the net SSW equations
as in the gross SSW equations.

To summarize: Using the LL construction, whether we use net
SSW or'gross SSW, whatever perception we adopt, whether we use as
tﬁe period of estimation the full period, 1930-1974, or the post-war
period, the coefficient of social security wealth is never positive
and significant. Indeed, for the post-war period, it is negative
and sometimes significant. We are skeptical that social security
has increased saving; however, using the Feldstein specification
and SSW series based on the Leimer-Lesnoy algorithm, we can find
no statistically significant evidence to support the view that

social security has reduced saving.

7. Conclusions
The time series evidence does not support the hypothesis that

the introduction of social security has substantially reduced personal
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saving in the United States. Feldstein's original construction of
social security wealth was flawed by a programming error. If we
use a correct replica of his variable, we find that the coefficient
of social security wealth is positive but insignificant for the
full period, 1930-74, and negative and significant (but implausibly
large) for the post-war period, 1947-74.

Our conclusions are unchanged if we modify the Feldstein algor-
item to incorporate alternative benefit and tax perceptions. Whether
we consider net or gross social security wealth, whether we use as the
period of estimation 1930-74 or 1947-74, whatever perception we choose,
thg coefficient of social security wealth is generally insignificant,
and for the post-war period, is negative. The only coefficients that
are significant are negative, but of implausible magnitude. |

When we use a set of alternative social security wealth variables
based upon an improved algorithm of our own construction, the results
are similar(lg/ For both net social security wealth and gross social
security wealth, for both the full period, 1930-74, and the post-war
period, 1947-74, for whatever benefit and tax perception we examine,
the story is the same. The coefficient of social security wealth
is generally insignificant, and in the post-war period, is negative.
For certain perceptions, the coefficient of social security wealth
estimated for the post-war period is significant, but negative.

Although the extended life cycle model does imply a negative

coefficient for social security wealth if the retirement effect is
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larger than the asset substitution effect, we‘aré persoﬁally skep-
tical that the introduction of social security increased saving.
Most of our results provide no statistically significant support
for the hypothesis that social security has had an effect on per-
sonal saving, either positive or negative. This interpretation is
consistent with Feldstein's extended life cycle theory if the re-
tirement effect is about equal to the asset substitution effect.
It is also consistent with the Barro hypothesis that private,
voluntary intergenerational transfers offéet any potential effect
of social security on saving. It is also consistent with the view
that the life cfcle model provides an inadequaté explanation of
individual saving behavior. |

We again emphasize that our empirical investigaﬁion has been
limited in this paper to the Feldstein specification of the consumer
expenditure functiod.- It is possible that with different specifica-

tions, different variable constructions, or different time periods,

the results will differ. It is unlikely, however, that additional
time series estimates will provide a definitive answer--in part be-
cause we simply do not know how individuals perceive their social

security wealth and in part because of the inherent difficulties of

using time series data.
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Figure 1

Ratic of Benefits per Beneficiary to Disposable Income per Capita
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Figure 2

Social Security Wealth for Selected Alternative Perceptions:
Feldstein Replica Algorithm
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Figure 2

Social Security Wealth for Selected Alternative Perceptions:
Feldstein Replica Algorithm -

2.2 NET SOCIAL SECURITY WEALTH
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FOOTNOTES

This paper was presented at the Ninety-third Annual Meeting
of the American Economic Association held in Denver, Colorado,
September 6, 1980. The authors thank Suzanne Worth and Anne
Richard for their careful and able assistance. The Office of
the Actuary was very helpful in providing unpublished data.

The views expressed are the authors' and do not necessarily
reflect the position of the Office of Research and Statistics
or the Social Security Administration.

Ando-Modigliani used permanent labor income, which is the cor-
rect theoretical comstruct. Because of the difficulty of esti-
mating disposable labor income (including the labor share of
self-employment income), later studies have used disposable
personal income.

Munnell's study differs from the other studies noted in using
as the dependent variable a saving variable based on SEC-Gold-
smith data. All of the other studies cited use consumer ex-
penditures as the dependent variable and are based on NIPA data.

Our dicussion of Feldstein's construction of the social security
wealth variable is based on M. Feldstein [1974], pp. 911-913

and A. Munnell [1974], pp. 122-125. Anthony Pellechio was help-
ful in providing information about several assumptions and

about data sources. Certain aspects of the construction re-
quired educated guesses, since we did not have access to Feld-
stein's algorithm. Appendices A and D provide a more detailed

description of the algorithm and the data sources we used to
replicate Feldstein's SSW variable.

For example, if 60 percent of the youngest male age group and
90 percent of prime age males are in the labor force, the Ps,a
adjustment factor for the youngest male age group would be

set equal to two-thirds (.6/.9); the py , adjustment factor for
the prime age group is set equal to one:.

Feldstein assumes that 60 percent of the men are married to women
who will receive benefits as dependent wives and/or surviving
widows. With approximately 10 percent of men unmarried, 30
percent of men are married to women who receive retirement bene-
fits solely on own account.

We suspect that the large difference in the 1939 values is due
to an incorrect interpretation of the effective date (January
1940) of the 1939 Amendments to the Social Security Act.

Feldstein's own corrected gross wealth series, as shown in
Table E.2, uses somewhat different data than his previous
series. In particular, different female labor force partici-
pation adjustment factors are used, and a female bemefit ratio
of (.32) is used in place of the previous value of (.256).
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If Feldstein's own corrected series are used, the results are
essentially the same as using our replica series. Equation
(2.1) differs slightly from the equation reported by Feldstein
{1978]. We use more recent data.

It may be noted that for the post-war period, the coefficient
of gross SSW using Feldstein's own series is only .004 and
insignificant. This contrasts with Feldstein's first pub-
lished result [1974], where the coefficient of SSW, although
insignificant, was only slightly smaller, .0l4, than the
coefficient for the full period, .021. Retained earnings is
also no longer significant for either period.

Appendix C discusses the benefit and tax perceptions in greater
detail. Except for benefit perception 1, expected benefit
ratios were determined separately for young workers, aged
workers, and current beneficiaries. To conform with Feldstein's
approach, perception 1 uses the same benefit ratio (.41 or .256)
6t all ehree groups.

Prior to the 1977 amendments, the brackets in the benefit form-
ula defining the marginal benefit rates applied to average earn-
ings were fixed. Because the rate structure is characterized
by declining marginal rates, this implies that the average
ratio of benefits to average earnings declines as wage levels
rise over time. The Actuary recognized the likelihood that

the Congress would amend the law in the future to prevent such
a decline from continuing indefinitely. To avoid predicting
such legislative changes, the Actuary adopted the procedure

of assuming level wages for long-run cost estimates. With res-
pect to the benefit ratio at entitlement, this procedure is
essentially equivalent to assuming growing wages using a bene-
fit structure with brackets that are adjusted by the percent
change in average wages. The 1977 amendments legislated such
bracket changes.

Thus, net wealth perception series 1 to 7 are formed as the
difference between the gross wealth perception series 1 to 7
and the future tax liability perception series 1 to 7, respec-
tively. Similarly, net wealth perception series 8, 9, and 10
are formed as the gross wealth perception series 8, 9, and 10
less the corresponding future tax liability perception series
1, 2, and 4, respectively.

For example, see Bayo and Ritchie [1974], page 21. These pro-
jections have their own potential shortcomings. First, we rely
on the expert judgment of the Actuary staff concerning such
matters as currently anticipated changes in future labor force
participation patterns. Second, and most important, there 1is

a paucity of detail available for the early years of the social
security program. We have adopted an interpolation procedure
which appears to yield consistent results.
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The amount which a wife receives is the maximum of her retired
worker benefit or her dependent wife benefit. Technically, if
eligible for both, she is a "dual beneficiary" and receives
her retired worker benefit plus the difference between the
larger wife benefit and the retirement benefit. The treatment
of a woman eligibte for both a retired worker benefit and sur-
viving widow benefit is analogous.

For example, we estimate that the probability of a married (or
widowed) woman being insured for retirement benefits increased
from .04 in 1950 to .55 in 1976. (Dual beneficiaries are
counted as retired workers.)

In addition, Feldstein assumes that wives are two years younger
than their husbands; based on data from the March Current Popu-
lation Survey, we assume instead that wives are three years
younger on average.

The exceptions are perceptions l, 6, and 8. For perception 1

and 8 (the average ratio and decoupled average ratio series),

the LL series are generally above the corresponding F series.

This is because the actual average benefit ratios used for the
LL construction are larger (relative to disposable income per

capita) than the .41 and .256 figures used in the F construc-

tion. For perception 6, the LL series are also above the cor-
responding F series for about half of the years, although the

series converge by 1977.

See Barro [1978]. 1If underlying household utility functions
are homothetic, a one percent change in all income and wealth
variables should lead to a one percent change in consumption.

A complete documentation of both the Feldstein and Leimer-
Lesnoy algorithms is in preparation. This documentation in-
cludes assumptions, equations, data sources, input data and
tables of output for each perception. We also hope to make
available gross wealth and tax liability series disaggregated
by sex and age group for selected perceptions.
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Appendix A. Feldstein replica algorithm

I. Introduction

This appendix presents the algorithm underlying our comnstruction of
the Feldstein replica gross social security wealth, future tax liability,
and net social security wealth series. The formulas used in this
construction are generalized to permit the incorporation of the alternative
benefit and tax perception assumptions which are detailed in Appendix C.
Variable definitions and data sources are given in Appendix D. Tables A.l
to A.3 at the end of this appendix display the resulting gross wealth, tax

liability, and net wealth series.

Under benefit perception 1 and tax perception 6, the formulas
presented below are consistent (to the extent we could determine) with the
algorithm employed by Feldstein (1974).1/ our gross wealth replica series
tracks Fel&stein's own series relatively well after the latter is corrected
for a programming error affecting years after 1956. Our tax liability
replica series grows less rapidly than Feldstein's own tax series because
of our use of a more recent final year (1977).2/ Abstracting from that
difference, however, our tax liability replica series appears to track
Feldstein's own series relatively well. As indicated in the text, our

replica series and Feldstein's own (corrected) series behave similarly in

the consumption expenditure regression equations.

II. Some assumptions

1. Only wealth deriving from expected OASI benefits or future tax

liability deriving from expected OASI taxes is estimated.

2. Wives are assumed to be two years younger than their husbands.

3. Couples do not expect divorce after the date that they are

?
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identified by the algorithm as married.

4, Only persons currently paying OASI taxes expect to pay future
taxes; such individuals expect to pay taxes continuously until they retire.

5. Individuals expect to remain entitled to social security benefits
after first entitlement.

6. The number of persons expecting future retirement benefits is
estimated by the number of current covered workers adjusted for sex—- and
age=specific labor force participation patterns; these patterns are assumed
constant over time. No adjustment is made for workers who are also current
beneficiaries.

7. Except for current widows, the number of women expecting auxiliary
benefits is based on the number of current male covered workers and
retirees. Sixty percent of insured males are assumed to have wives
entitled to a dependent wife or widow benefit. No adjustment is made for
future widow beneficiaries whose husbands have already died but achieved
insured status prior to dying.

8. The number of current retirees and widow beneficiaries is based on
program statistics. The number of current dependent wife (and potential
future widow) beneficiaries is based on the number of retired males aged
67+. (This assumption ignores the existence of dependent wife
beneficiaries aged less than 65.)

9. In general, current non—beneficiaries expect entitlement to social
security benefits at the first subsequent age at which such benefits can be
received without actuarial reduction. One exception is that over the
entire period 1957-77, potential future widows of workers aged less than 65
expect entitlement (if eligible) to a widow benefit at own age 62, (After
1972, the age of eligibility for a full widow's benefit reverted to age 65.

This change is not reflected in the Feldstein replica algorithm.)
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III. Gross wealth formulas

Gross social security wealth is calculated annually for the 13 categories

presented below.é/

l. young male workers (aged less than 65):

64 100

y j=a
Z (Wl,a,c/Pl’a) E (Bl,a,65,j,t Sl,a,j)/(1+r)
a=14 J'65

2. young female workers (aged less than 65):

64 100
y j=a
E (WZ,a,t/Pz,a) E (BZ,a,és,j,: Sz’a,j)/(l+r)
a=l4 j=65

3. aged male workers (aged 65+):

99 ' 100
A W 0 j=a
¢ '(wl,a,t/pl,a) (Bl,a,a+l,j,t Sl,a,j)/(l+r)
a=65 jm=a+l

4. aged female workers (aged 65+):

99 100
o] j-a
E (Wz,a,t/Pz’a) Z (Bz,a’aﬂ’__"t SZ,a,j>/(1+r)
3‘65 j.a+1

5. future dependent wives of young male workers (aged less than 65):

64 | 102
y j=a
E : 6 Wy a,e/P1a) Z :(dc $1,2,65,1,t 52,a-2, j=2 51,a, )/ (1¥0)

a=14 j=67
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6. future dependent wives of aged male workers (aged 65+):

99 102

o j—a
Z : .6 (wl’a’t/pl’a) 2 ;(dt By a,a+l, 4.t sZ,a-Z,j-Z Sl’a’j)/<1+r)
a=65 j=e

where e = max(67,a+l) = later of husband's age at wife age 65 or next age

7. future widows of young male workers (aged less than 65):

a. years 1937-56:

64
z : 6 (W) o ofP1 o) 51 4,65 @ F (178, 45) Q)
a=14
102
- y - j-a
where Q, E ;("’c B),a,65,j,t 52,a-2,3-2 (1751,65,57) / (¥
=67
| 102
- y j-a
Q z :("’t B],a,67, j,t 52,22, =27/ (1*T)
j=67

b. years 1957-77:

64
E :'6 (wl,a,t/pl,a) (Sl,a,64 Ql + (1-51,3,64) QZ)
a=l4
102
where Q, = w, B s (1-s ) / ()i
1 t "1,a,65,3,t “2,a~2,j=2 1,64,j
j=65
102

= y jma
% z :(": B1,a,64, 3t 52,a-2, 3-2)/ (1)
j=64
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8. future widows of aged male workers (aged 65+):

99 102

:E:: :E:: o - j=a
-6 (wlga,t/plga) (wt Blaa’e’j’t SZ,a—Z,j-Z (! Sl:aaj)) /()
a=65 j=e

where e = max(67,a+l) = later of husband's age at wife age 65 or next age

9. retired males:

100 100
c j-a
ZRlaaat Z(Blia’th slyasj)/(1+r)
a=62 j=a
10. retired females:
100 100
:EE:: :E:: c J—a
R B S 14+r
2,a,t (Z,a,j,t Z’a:j)/( )
a=62 j=a
11. dependent wives of retired males:
100 102
c j=a
E .6 Rl’a’t Z :(dt Bl’a’j’t SZ,a-Z,j-Z Sl’a’j)/(1+r)
a=b62 j=e

where e = max(67,a) = later of husband's age at wife age 65 or current age

12. future widows of retired males:

99 102

c - j=a
E .6 Rl,a,t E (wt Bl,a,j,t SZ,a-Z,j-Z (1 Sl,a,j)) / (1l+r)
a=62 j=e

where e = max(67,a+l) = later of husband's age at wife age 65 or next age
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13. current widows:

100 100
:E : :E : c j—a
R49aat (wt Bl,aaj:t Szaa9j)/(l+r)
a=60 j=a

1V, Future tax liability formulas:

The present value of future tax liabilities is calculated annually for

the four categories shown below.

l. young male workers (aged less than 65):

64 64

z:w E;T s 14r)372
l,a,t ( l,a,j,t 13393)/( )

a=l4 j=a

2. young female workers (aged less than 65):

64 04
j=a
2 :wz.a,t E :(TZ.a,j.t SZ.a,J')/(Hr)
a=14 j=a

3. aged male workers (aged 65+):

100

2 :wl,a,t Tl,a,a,t

a=65

4. aged female workers (aged 65+):

100

E :w2,a,t T2,a,a,t

a=65
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V. Net wealth construction

Net wealth under perceptions 1-7 is constructed as the difference between
gross wealth under perceptions l-7 and future tax liability under perceptions
1-7, respectively. Net wealth under perceptions 8, 9, and 10 is constructed
as the difference between gross wealth under perceptions 8, 9, and 10 and
future tax liability under perceptions 1, 2, and 4, respectively. The
"decoupled” assumption applies only to the benefit structure and does not

affect anticipated taxes.

For comparison with Feldstein's own net wealth computation, an additional
net wealth series, referred to as perception ll, is constructed as the differ-
ence between gross wealth under perception 1 and future tax liability under
perception 6. (The alternative benefit and tax perceptions are described

in Appendix C.)
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FOOTNOTES TO APPENDIX A

1/ several differences appear to arise in implementation between our replica series

and Feldstein's own (corrected) series. Most of these are differences in data
sources which we were unable to resolve due to incomplete information. It also
appears that Feldstein's own series errs in its interpretation of the provisions and

timing of social security legislation in the early years of the program.

2/ see the explanation of tax perception 6 in Appendix C.

3/ Consistent with the provisions of then current social security legislation, we

assumed that during the period 1937-39 no one expected to retire prior to 1942, no
one aged 60+ expected any benefits at all, and no auxiliary benefits were expected.
These constraints were implemented by only computing gross wealth for ages 15-59

under categories 1 and 2 during the years 1937-39.
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Appendix B. Leimer-Lesnoy algorithm

I. Introduction

This appendix presents the algorithm underlying the construction of
the lLeimer-Lesnoy gross social security wealth, future tax liability, and
net social security wealth series. The computation of anticipated benefits
and taxes under the alternative perception assumptions is described in
Appendix C. Variable definitions and data sources are given in Appendix D.
Tables B.l to B.3 at the end of this appendix display the resulting gross

wealth, tax liability, and net wealth series.

1I. Some assumptions

l. Only wealth deriving from expected OASI benefits or future tax
liability deriving from expected OASI taxes is estimated.

2. Wives are assumed to be three years younger than their husbands.
This assumption is based on data drawn from the 1976 Current Population
Survey.

3. Couples do not expect divorce after the date that they are
identified by the algorithm as married.

4, Individuals base their expected future OASI tax payments (until
their projected retirement dates) on the probability of having taxable
earnings at each future age. These projected probabilities are based on
current cross-section coverage rates disaggregated by sex and age.

5. Individuals expect to remain entitled to social security benefits
after first entitlement.

6. The number of current non-beneficiaries expecting future retirement
benefits is estimated for a given sex and age group by applying insured

rates projected for that group as of their expected date of entitlement.
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These projected insured rates are based on estimates made by the SSA
Actuary which take into account current and expected changes in labor force
participation patterns. The highest (or "ultimate”) insured rate for each
sex and cohort group 1s assumed to be achieved by age 65 and to remain
constant after that age.

7. The number of women expecting only auxiliary benefits is based on
the projected probabilities that they fail to attain insured status on own
account while their husbands attain insured status. Auxiliary benefits to
dually-entitled women are subsumed under benefit payments to women entitled
on own account. (This classification is consistent with the reporting of
program statistics. Reported benefit payments to women on own account
include auxiliary benefits to dually—entitled women whose benefit on own
account is less than their auxiliary bemefit. Similarly, reported
auxiliary benefit payments to women consist entirely of payments to women
receiving only auxiliary benefits.) |

\8. The number of current beneficiaries of all types is based on
program statistics.

9, Without exception, current non-beneficiaries expect entitlement to.
social security benefits at the first subsequent age at which such benefits
can be received without actuarial reduction (assuming they are eligible and
survive).

10. Eligible wives (wives of insured males) not entitled on own
account, not in current payment status, and whose husbands are currently
alive are assumed to not be in current pa&ment status because their insured
husband has not yet retired. (This is consistent with the stronger but
likely proposition that eligible wives not entitled on own account apply

for a dependent wife benefit when their husbands retire.)
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III. Gross wealth formulas

Gross social security wealth is calculated annually for the various
categories described below.l/

l. young male workers

a. young workers aged 15-61:

61 100
E y j-a
Z Nl’a’t 11’65’t+65-a’t (Blsa’65sj,t Sl,aaj,t) / (1+1.’)
a=15 j'65

be insured non-beneficiaries aged 62-64:

64 100
- EE : y j=a
Z (Ilta’t Rl,a,t) (Bl’a’ﬁs’j,t Sl,a,j,t) / (l4r)
a=62 j’65

2. young female workers2/

a. young workers aged 15-61:

61 100
Yy j=a
Z Nzta!t 12’65’t+65'3,t Z(Bz,a’GS,j,t S?-,a,j,t) / (l+r)
a=15 §=65

b. insured non—beneficiaries aged 62-64:

64 100

- y j_a
Z (I a,t " R2,a,¢) Z(Bz,a,65,j,t Sp.a,5,0) / (14D
a=62 §=65

3. aged male workers (insured non-beneficiaries aged 65+):

99 100
- o j=a
Z (Il,a,t Rl,a,t) E (Bl,a,a+l,j,t Sl,a,j,t) / (l+r)
a=65

j=at+l
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4, aged female workers (insured non-beneficiaries aged 65+);£/

99 100
- o j=a
Z (Iz,a,t RZ,a,t) E (BZ,a,a+1,j,t sZ,a,j,t) / (l+4r)
a=65 j=a+l

5. young future dependent wives, not entitled on own account

a. women currently aged 15-61:

61
:E:: Nya,e 1,62 (3713 65, c+65-a,6) 11,65,c+62-a,¢
a=l5
100
y j—a
:E::(d: B],a,62,5,t 52,a, 3,6 51,65, 43,80 / (1P
j=65

b. eligible wives (wives of insured males), not in current payment status,
aged 62-64:

64
:E:: Ny a,e ™12 (1713 65, c465-a,t) 11,65,c+62-a,¢ ~ %3,a,¢’
a=62

100

B o j-a
Z(dt Bl.a,a*‘l.j.t SZ,a,j,t Sl,a+3,j+3,t) / (141)
j=65
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6. aged future dependent (eligible) wives, not entitled on own account,
not in current payment status, aged 65+:

99
E : Wy oop 1,0 (733,65, c+65-a,¢) 11,65,t+62-a,t ~ F3,a,t)
a=65

100
Z (d, B?,a,a+l,j,t S2,a,3,t S1,a+3, 43,80 / (1#r)3™
j=at+l
7. young future widows, not entitled on own account
a. women currently aged 15-39
l. husband attains age 65:
59

Z Nya,e 1,62 (1713 65, e465-a,¢) 11,65,t+62-a,t
a=l5

100

y - j=a
2 :(“t Bl,2,62,3,t 52,3, 3, (151,65, 143,070 / (14D
j=e

where e = R: = first age of unreduced widow benefits
2. husband dies before age 65:3/
59
Z Ny a,e 2,62 1713 65,c465-a,¢) 11,h,t+h-a-3,t
a=15
100
z : y j=a
(v, Blia,e, it SZ.a.J’,t) [ (d4r)
j=e |

where e = R: = first age of unreduced widow benefits
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b. women currently aged 60-64, eligible (husbands attained insured status),
not in current payment status

1. husband currently alive:

Z (N, o B1,a 713 65 c465-a,0) 11,65, c+62-a,¢ ~ $3,a,t’

* 5] 43, W)

($1,a43,e,6 U

.z; o - j-a
where Ql (wt B1,a,e-3,j,t SZ,a,j,t (1 Sl,e,j+3,t)) / (41)

= o j=a
Q2 Z(Wt Blna’ksjat Szya’J’ ) £ (14

e = max(65,a+4) = expected husband retirement age

f = max(R:,e-Z) = later of first age of unreduced widow
benefits or woman's age in first year after
husband's retirement

k = max(R ,a+l) = later of first age of unreduced widow -
benefits or woman's age next year

2. husband no longer aliw :3/

64
z : ®,a,e "2,a (1713,65,e+65-a,¢) 11,h,t4hma=3,c " Ra,a,c)
a=60
100
2 : y jma
(wt Bl,a’e’j:t SZ,a,j,t) / (14)
j=e

where e = max(R:,a+l) = later of first age of unreduced widow
benefits or woman's age next year
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8. aged future (eligible) widows, not entitled on own account, not in
current payment status, aged 65+

a. husband currently alive:

97
E : Oy a,e 1,2 4713 65 c+65-a,6” 11,65,t+62-a,t
a=b65

- R3,a,t)
100
o - j-a
2 : W, 3] aa41, 1t 52,8, 5,0 51,043, 13,000 /()
j=a+l

b. husband no longer aliw 3/

99

E : Wy e T2, (713 65 c465-a,e) L1,h,e+hea-3,0 ~ Réya,e)
a=b65

100
y ' j-a
Z (wt Bl,a,a+l,j,t Sz,a,j,:) / (1#r)

j=a+l
9. retired males:
100 100
c j—a
R B S (1
Z l,a,t Z( l,a,],t l)a’J’t) / (14r)
a=62 j=a .

10. retired femaleszzf

100 100
Y nC Jj—a
D e D 05k S0,5,8) | (0
j=a

a=62
11. dependent wives of retired males:

100 100

c j_a
ZRB’a’tZ(B3’asjat Szya’j’t Sl,a+3,j+3,t) / (l+r)
a=62 j.a
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12. future widows (now dependent wives) of retired males:

100 100
c _ j=a
ZR3,a,t Z ((w /d.) B3 a, it SZ,a,j,t (1 Sl,a+3,j+3,t)) / (l+r)

13. current widows:

100 100
:E : :E ; c j=a
R“:a:t (Ba,a’j’t sz,a’j’t) [ (14r)
a=60 j=a

IV. Future tax liability formulas
The present value of future tax liabilities is calculated annually for the
four categories shown below.

1. young males (aged 15-64):

64 64
N T S, . . 14r)3™2
Z l,a,t Z(Clsj)t l,a, j,t lxanat) / )
a=15 j=a

2. young females (aged 15-64):

64 64

N T, .S, . 1+r)d2
Z 2,a,t Z(czajat 2,a, j,t Z'a’J:t) [ (14)
a=15 jma

3. aged males (aged 65+):
100
Zwl,a,t Tl,a,a,t
a=65
4, aged females (aged 65+):
100

Z W2,a,t: TZ,a,a,t

a=65
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V. Net wealth construction

Net wealth under perceptions 1-7 is constructed as the difference between
gross wealth under perceptions 1-7 and future tax liability under perceptions
1-7, respectively. Net wealth under perceptioms 8, 9, and 10 is constructed
as the difference between gross wealth under perceptiomns 8, 9, and 10 and
future tax liability under perceptions 1, 2, and 4, respectively. The
"decoupled” assumption applies only to the benefit structure and does not

affect anticipated taxes.

For comparison with Feldstein's own net wealth computation, an additional
net wealth series, referred to as perception 11, is constructed as the differ—
ence between gross wealth under perception 1 and future tax liability under
perception 6. (The alternative benefit and tax perceptions are described

in Appendix C.)
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FOOTNOTES TO APPENDIX B

1/ consistent with social security provisions in the early years of the

program, gross wealth was calculated only for ages 15-59 in categories l.a and
2.a over the period 1937-39. Also, wherever the number of wealth holders in
categories 1 through 8 was computed net of current beneficiaries, the net
result was set equal to zero if the computed result was negative. Finally,

in wealth categories 5.b, 6, 7.b.l, and 8.a, the "ultimate” or age=-65 insured
rate for males attaining age 65 in 1940 was used to estimate the "ultimate”

{nsured rate for husbands who attained age 65 prior to 1940.

.3/ The benefits for female retirees are assumed to reflect the female worker's

own retirement benefits plus any auxiliary benefits accruing by virtue of
dual-entitlement. (The same is true for males, but is of little empirical

significance. )

3/ 1n implementing those widow categories for which the husband is no
longer alive or dies prior to attaining age 65, the husband is assumed to

die between the ages of h=50 to 54; this is the expected age of death of a
male (based on the U.S. decennial life tables spanning the period of analysis,
1937-77) given that he dies between the ages of 20 and 65. The term
il,h,t+h-a-3,t is then an approximation to the probability that the husband

attained insured status prior to his death.
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Appendix C. Alternative benefit and tax perceptions
I. Introduction

The formulas in Appendices A and B refer to three basic benefit types,
denoted as Bf.., BY.., and B?... These types correspond respectively to
benefit payments anticipated by persomns in current payment status (in CPS),
benefit awards anticipated by young workers (aged less than 65) not yet
retired, and benefit awards anticipated by aged workers (aged 65+) not yet
retired. This appendix describes the determination of these benefits as

well as the determination of anticipated tax payments under the alternative

perception assumptions considered.
1I. Benefit determination

The formulas in Appendices A and B are designed to estimate
"potential” social security wealth relative to a "benchmark” retirement
age. This benchmark retirement age 1s defined as the first subsequent age
at which an eligible individual can apply for social security benefits
without actuarial reduction. This corresponds to age 65 for most
individuals aged less than 65,}/ and to current age + 1 for individuals

aged 65+,

Under this benchmark concept, an estimate of the benefit award
anticipated by young workers should reflect the average benefit award over
all members of a given cohort if they were to retire at age 65; i.e., a
benefit based only on age 14-64 earnings without actuarial reduction or
increase. The best available program statistic to use as an estimate
appears to be the average unreduced benefit award over all workers retiring

in a given year. This program statistic is used as the numerator of the
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ratios shown in table C.l below. Similarly, the program statistic
used to estimate the benchmark award anticipated by aged workers is the
average unreduced benefit award over all workers aged 65+ retiring in a
given year. This statistic is used as the numerator of the b?.. ratios
shown in table C.l. Finally, the average benefit in current payment status
for each beneficiary type (retired males, retired females, dependent wives,

and surviving widows) is used as the numerator in the corresponding b®

ratios represented in table C.l.

The formulas used to determine anticipated benefits under the ten
alternative perception assumptions are given in table C.l. The table is
divided into three parts; the first contains variable.definitions; the
second contains the formulas used to determine anticipated benefits for
current beneficiaries; and the third contains the formulas used to
determine anticipated benefits for persons not yet in current payment

status (including both young (By ) and aged (8° ) persons).

The first benefit perception assumes that individuals anticipate the
benefit ratio b; (ratio of the benefit in question to either covered
earnings per worker under the Leimer-Lesnoy construction or disposable
income per capita under the Feldstein replica construction) to be comstant
over time and based on some average over the period of analysis.Z/ Under
the assumption that current covered earnings per worker (or disposable
income per capita), Yeo is expected to grow annually at rate g, the
anticipated benefit at age j for an individual currently aged a in year t

is given by bz Ve (1+g)j-a.

Under the second benefit perception, individuals assume that the

relevant current benefit ratio will remain constant over future time.
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Thus, the benefit at any future age j is the product of the current benefit
ratio (b: t) and expected earnings per worker (or disposable income per
?

capita) at that age.

Under perceptions 3-5, individuals' expectatioms about the future
benefit ratio are formed adaptively, with varying weights given to the
current benefit ratio and last period's expectation (which is, in turm, a
weighted average of prior actual ratios and the initial expectation)méf
The initial expectation in 1936 is arbitrarily assumed equal to the actual
benefit ratio for 1940; this assumption, coupled with the use of the 1940
ratio for the years 1937-39, implies that the initial expectation remains

unaltered until 1941.4/ ,

Perception 6 assumes individuals have perfect foresight (up to the
latest year for which published data is available) concerning future
benefit ratios at entitlement and the path of benefit adjustments after
entitlement. Individuals not yet in CPS, currently age a in year t,
correctly perceive their benefit ratio at entitlement age e to be bz,t+e-a;
this ratio is multiplied by expected covered earnings per worker (or
disposable income per capita), e (1+g)e-a, to determine the anticipated
benefit at that age. After entitlement, individuals correctly perceive
real benefit adjustments to follow the path of the post—entitlement benefit
index. For years in which actual data is not yet availablev(1978+ for the
benefit ratios and 1981+ for the post—entitlement benefit index), this
perception is roughly consistent with the intended operation of the
presently legislated benefit structure; i.e., this perception assumes that
benefit ratios (or replacement rates) will remain constant at 1977 values

for workers retiring in the future, while benefits will stay constant in
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real terms after entitlement.

Under perception 7, individuals assume that the relevant current
benefit ratios will change over time at the same rate that the benefit
ratio projected by the SSA Actuary changes over the corresponding period,
as of the last available projection. This anticipated benefit ratio is
then multiplied by expected covered earnings per worker (or disposable
income per capita) in the future period to compute the anticipated benefit.
Because of the different nature of the projected benefit structure in the
first years of the program, a separate procedure is used for the years
1937-39 under perception 7; i.e., the benefit ratio projected by the SSA
Actuary is directly multiplied by expected earnings per worker (or

disposable income per capita) to calculate the anticipated benefit.

Perceptions 8, 9, and 10 are exactly equivalent to perceptions 1, 2,
and 4, respectively, except that workers and current beneficiaries are
assumed to anticipate that post—entitlement benefits will be maintained in
real terms and will not grow as productivity increases. In this aspect,

these perceptions correspond to the presently legislated benefit structure

and are referred to as "decoupled” perceptions.
I1I. Tax payment determination

The determination of anticipated tax payments under perceptions 1-7 is
analogous to, but less complicated than, the determination of anticipated
benefits. It is less complicated because there is only one type of tax
payment differentiated by the sex of the worker. Since no program
statistics are available on average tax payments by sex, the numerators of

the tax ratios 6,,, in table C.2 reflect the OASI tax payment (both the
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employer's and employee's share)i/ on median taxable earnings by sex.

Under each of the tax perceptions, the procedure for determining the
anticipated tax payment consists of two steps. First, the tax ratio
aéplicable to the projected year (at age j) is determined. Second, this
tax ratio is multiplied by expected covered earnings per worker (or
disposable income per capita) in the projected year, which is given by

Ve (l‘*'g)j-a under all of the tax perceptions.

Under perception 1, individuals perceive the tax ratio to be constant
over time and equal to the average ratio over the period 1937-77. Under
perception 2, the current tax ratio is assﬁmed to apply to all future
years. Perceptions 3-5 are adaptive, with the tax ratio anticipated for
future years given by a weighted average of the current ratio and last
period's expectation. Perception 6 assumes perfect knowledge of the actual
tax ratios during the period 1937-77 and uses the 1977 value for later
years.é/ Perception 7 assumes that the effective tax ratio es,t will
follow the same pattern over time as the current legislated schedule of

OASI tax rate changes.
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Table C.l. Anticipated benefit determination
I. Variable definitions

let x = type of individual anticipating future benefits:
¢ = current beneficiary
o = aged worker
y = young worker

k = type of benmefit or beneficiary:
1 = retired male
2 = retired female
3 = dependent wife
4 = gurviving widow

c X

B r .
k,a, j,v ° Bksa’e’ 3,V

= benefit of type k anticipated at age j by
individual of type ¢ or x of age a in
current year v, assuming entitlement
at benchmark age e (the latter for

individuals of type y or o only)

y_ = (LL) real covered earnings per worker in year v (under the
v
Leimer-Lesnoy construction)
or (F) real disposable personal income per capita in year Vv
(under the Feldstein replica construction)

b; v - ratio of (actual average benefit of type k in year v
: associated with individuals of type x) to (y_)
(1940 value used for years v < 1940; v
1977 value used for years v > 1977)

bi = (LL) average benefit ratio over the period 1940-77 by benefit
type k and individual type x (under the Leimer-Lesnoy
construction)

or (F) .41 for male retirees and .256 for female retirees
regardless of individual type (under the Feldstein
replica construction)

biE = post—entitlement benefit index for year v; the ratio of this
index between any two years reflects the change in real
benefits between those years for any benefit which has been
in current payment status during that period
(1980 value used for years v > 1980)
bﬁcv = gex-specific (k=1,2) benefit ratio (ratio of average
' retirement benefit to yv) projected for year v by the

SSA Actuary as of the most recent projection available
in current year t

g = assumed (constant) annual rate of growth in y_ (.02)
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Table C.l. (continued)

II. Anticipated benefits for persons in CPS (k=1 to 4) (8¢

k9aaj)t)

Perception Anticipated benefit
j~a
1 k Ve (1+g)
2 bk e Ye (l+g)j
- Ac j=a ¢ s 2C - c
3=5 B¢ Ve (1*8) where b = &b ) + (1=8) b .
and § = .25,.50,.75 respectively
for perceptions 3=5
c PE
6 bk,t Ve (bt+3-a/bt ) _
AC ja
7 By etjma, e Ye (1¥8) for t < 1940
c AC AC j=a S
bk,t Ve (hk,t+j-a,t/bk,t,t) (1+g) for t = 1940
8 by Y,
9 bk t Tt
10 Be

I1I. Anticipated benefits for persoms not in CPS (k=l or 2) (X

C
O,c Yy vhere bk,t =3 bk,t-l 3 b,

k’a’e:j’t)

Perception Anticipated benefit
X j=a
1 bk Ve (l+g)
X j—a
- AX j—a b S - X
3-5 bk,t Ve (l+g) where bk,t é bk =1 + (1-3) bk,t
and § = .25,.50,.75 respectively
for perceptions 3-5
X e-a PE PE
6 P, tte-a Tt (1+g) (bt+j-a/bt+e-a)
AC j=a
7 bk’t,..j-a ¢ Ve (1¥8) for t < 1940
X A j=a D
bk . (bk t+3-a t/ K.t o) (1+g) for t = 1940
8 k Ye (1+g)°¢
b3
9 bk,t Y, (l+g)
10 =.5b" +.5b"

ax e-a A
+
K, t Ve (1+g) where b
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Table C.2. Anticipated tax payment determination
I. Variable definitiomns

let s = sex of worker:
1l = male
2 = female

8,2, 1,V = tax payment anticipated at age j by an individual of
e sex s and age a in current year Vv
v, " (LL) real covered earnings per worker in year v (under the
Leimer—-Lesnoy construction)
or (F) real disposable personal income per capita in year v
(under the Feldstein replica construction)

Gs = ratio of (actual OASI tax payment on median earnings for
’ workers of sex s in year v) to (y )

(1977 value used for years v > 1977)

8 = average tax ratio over the period 1937-77 by sex

[l ]

0 e = legislated OASI tax rate scheduled for year v as of current
3
year t

<

g = assumed (constant) annual growth rate in Y, (.02)

1I. Anticipated tax payments (T .
pate pay ( S’a’J:t)
Perception Anticipated tax payment
1 8y (l+g)i®
s °t
j—a
2 - es’t Ye (l+g)
3-5 8 (1+g)™2  where 8 56 +(1-3) ©
s,t Ye g ere s,t s,t-1 8 s,t
and § = .25,.50,.75
respectively for
perceptions 3-5
j=—a
6 es,t+j-a Tt (1+g)
L L j—a
7. ®,t Pt+jma,t/%,e) Yy (178D
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FOOTNOTES TO APPENDIX C

l/ The one exception is that widows could apply for actuarially unreduced

benefits at age 62 during the period 1957-72,

2/ Under the Leimer-Lesnoy construction, a separate average benefit ratio

is computed over the period 1940-77 for each of the four benefit types and
three types of individuals anticipating benefits. The resulting averages
are then used for the corresponding constant benefit ratios under
perception 1. However, to preserve consistency with Feldstein's owm
series, the values used in the Feldstein replica construction for
perception 1 are the same two values used in his series. The first, .41,
is used as the constant benefit ratio for all male benefits; this value
corresponds to the average benefit in current payment status for males over
the period 1940-71. The second value, .256, is used as the benefit ratio
for all female benefits; we were unable to determine the derivation of this

value.

.2/ Perceptions 1 and 2 can also be viewed as extreme forms of an adaptive
expectations model. Perception 2 corresponds to the case §=0; i.e., no
weight is given to prior values or expectations while total weight is given
to the current value. Similarly, perception 1l corresponds to the case o=1
with an initial expectation equal to b;; in this case, no weight is given

to current values and total weight is given to the initial expectation.

4/ The current and adaptive expectations perceptions (2-5 and 9-10) share
the problem that the appropriate benefit expectations prior to 1940 (before
benefits were paid) are not clear. We have used the 1940 benefit ratio for

those years.
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5/ Under the Leimer-Lesnoy construction, an adjustment is made in years
after 1950 to account for the lower tax rate on self-employment income.-

This ad justment is not made in the Feldstein replica constructione.

6/ This corresponds to the tax perception employed in Feldstein's own tax

series (except that subsequent data availability permits us to use a more

recent final year).
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Appendix D. Variable definitions and data soufces

This appendix provides variable definitions and data sources for the
variables introduced in Appendices A to C. Both the Leimer-Lesnoy (LL)
and Feldstein replica (F) constructions are covered. Besides the LL and F
construction designations, abbreviations used in the definitions below

include ASS (for Annual Statistical Supplement to the Social Security

Bulletin-—1977 data preliminary), BLS (for BLS Handbook of Labor

Statistics), CPR (for Current Population Reports, Series P-25), NIPA (for

National Income and Product Accounts data), and SSYB (for Social Security

Yearbook). The variables are listed in alphabetical order, beginning on

the following page.
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a = gubscript denoting age group

bs = constant benefit ratio by sex, used for F benefit perception 1
(.41 for males; .256 for females)

b; = average benefit ratio over the period 1940-77 by benefit

type k and individual type x, used for LL benefit
perception 1 (calculated as the average of the

corresponding b: ¢ values)
’

(B; t/yz) = calculated benefit ratio for type k beneficilary in
’ year t associated with individuals of type X
(1940 value used for t < 1940;
1977 value used for t > 1977)

A

»t

where yz = covered earnings per worker in current dollars
for LL (table 33, 1977 ASS)

disposable personal income per capita in current
dollars for F (NIPA data)

average benefit in current payment status at year
end by beneficiary type k for x=c (tables 79
and 100, 1977 ASS)

[+
o]
fa.
png?
-
[ d
[]

average benefit award during the year to age 65+
retirees by sex k for x=o (calculated from
various tables in annual ASSs and SSYBs,
1940-77)

= average unreduced benefit award during the year
over all workers retiring each year by sex k
for x=y (calculated from various tables in
annual ASSs and SSYBs, 1940-77)
bicv t = ratio of average benefit by sex s to covered earnings per
27 worker (for LL) or to disposable income per capita (for F)
as projected for year v by the SSA Actuary as of the most
recent projection available in current year t (calculated
using data drawn from official cost—pro jection studies
published by the SSA Actuary between 1937-78, interpolated
between projected years)
bPE = post-entitlement benefit index by year; the ratio of this
index between any two years reflects the change in real
benefits between those years for any benefit which has
been in current payment status during that period
(1980 value used for t > 1980) (calculated from informa-
tion on statutory and automatic benefit increases;
deflated to real terms using the CPI)

= type k benefit anticipated at age j by beneficiary of current

k,a,3,t age a in year t (computation described in Appendix C)



o
s,a,e, j,t

y
B
S,a,e,j,t

S,e,V,t

i3,e,v,t
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sex-specific retirement benefit anticipated at age j by aged
individual of current age a in year t assuming entitlement
at age e (for auxiliary beneficiaries, the a, e, and j
subscripts refer to the auxiliary rather than the primary
beneficiary-—computation described in Appendix C)

sex-specific retirement benefit anticipated at age j by young
individual of current age a in year t assuming entitlement
at age e (for auxiliary beneficiaries, the a, e, and j
subscripts refer to the auxiliary rather than the primary
beneficiary-—-computation described in Appendix c)

proportion of the population in covered employment by sex s
and age a in year t (calculated as the ratio W /N

s,a,t’ s,a,t’
adjusting for differences between social security and NiPA
populations)

dependent wife benefit factor as a proportion of husband's
benefit in year t (based on program provisions:
dt-O for 1937-39; dt=.5 for 1940-77)

annual rate of growth in real covered earnings per worker
(for LL) or in real disposable personal income per capita
(for F), assumed constant over time (g=.02 used in all
calculations, following Feldstein's own assumption)

insured rate at age e in year v for person currently aged
t+e-v in year t, by sex s (for vet: calculated as actual
insured rates Is e v/N - adjusting for differences
between social sécﬁrity’aﬁd NIPA populations;
for v>t: constructed from published and unpublished insured

rate projections made periodically by the SSA Actuary)

insured rate at age e in year v for married or widowed woman
currently aged tte-v in year t (estimated from is e.v.t
L IR 4

under the assumption that the insured rates for s{ngle
women and males are identical and that 90 percent of women
are married or widowed (see m definition); i.e.,
?

i3,e,v,t = (/.9 (iZ,e,v,t =l il,e,v,t) )

number of persons insured for social security benefits by
sex s and age a in year t, for ages 62+
(for ages 65+: table 50, 1977 ASS and table 51, 1973 ASS,
converted to end of year data with 1950 data adjusted to
account for change in insured requirements;
for ages 62-64: calculated as N_ is,65,t+65-a,t due to

* lack of published insured data for this age group covering
the entire period 1940-77)
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subscript denoting benefit or bemeficlary type:
= retired male

retired female

dependent wife

surviving widow

S W -
W ouu

probability of a woman being married (n=1) or widowed (n=2) at
age a @ 60, if she survives (assumed constant over time)
(calculations based on 1959-61 U.S. life table under the
assumption that 90 percent of women aged 60+ are either
married or widowed; the latter assumption is based on
relatively stable averages across age groups and over time
for the period 1952-78)

population by sex and age in year t (based on CPR population
estimates for July 1 of each year by single year of age,
ad justed to NIPA population totals)

labor force participation adjustment factor by sex s and age a
used in F algorithm (for males: data reportedly used by
Feldstein; for females: data used by Feldstein not
available, so based on BLS female labor force participation
rates by age group, averaged over the period 1947-71)

real discount rate, assumed constant over time (calculations
made using r=.03, following Feldstein's own assumption)

beneficiary population in current payment status by type of
beneficiary k and age a in year t (based on end of year
data drawn from various tables in annual ASSs and SSYBs,
1940-77) :

earliest age at which a widow can apply for widow benefits
without actuarial reduction (based on program provisions:

R‘t’-es for 1940-56 and 1973-77; R:=62 for 1957-72)

subscript denoting sex: 1 = male
2 = female

probability of person of sex s surviving from agé a to age j,
used in F construction (calculated from mortality rates in
the 1959-61 U.S. decennial life tables)

probability of person of sex s surviving from age a to age j
based on mortality rates for year t, used in LL
construction (calculated from mortality rates published in
the U.S. decennial life tables from 1929-31 through
1969~71 and interpolated between decennial years; for
t > 1970, extrapolated 1960-70 trend)

subscript denoting current year
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Ts a,i,t = tax payment anticipated at age j by a person of sex s and
1T age a in current year t (computation described in
Appendix C)

Gs = constant tax ratio by sex, used for tax perception 1
(calculated as average of corresponding Bs v values over
the period 1937-77) ’

9s ¢ - (Ts t/y:) = calculated tax ratio in year t by sex s

’ ! (1977 value used for t > 1977)
where yz = covered earnings per worker in current dollars
for LL (table 33, 1977 ASS)
= digposable personal income per capita in current
dollars for F (NIPA data)
and Ts c OASI tax payment (employee + employer) in year t
’ on median earnings for workers with taxable
earnings, by sex (OASI tax rates: 1976 ASS,
page 29; median earnings: table 36, 1977 ASS
and table 38, 1967 ASS; adjusted in LL con-—
struction for lower tax rate on self-
employment income in years after 1950 by
applying a constant factor of .98)
93 N = legislated OASI tax rate scheduled for year v as of current
’ year t (1976 ASS, pages 27-28)

w, = gurviving widow benefit factor as a proportion of husband's
benefit in year t (based on program provisions with
exception under F construction for years 1973-77:
wt-O for 1937-39; wt=.75 for 1940-61; wt-.825 for 1962-72;
and for 1973-77, wt-l.O under the LL comstruction and -
wt-.825 under the F construction)

Ws a.t = number of workers with taxable earnings of sex s and age a

2T in year t (table 38, 1977 ASS; table 39, 1972 ASS;
table 38, 1968 ASS; and table 37, 1967 ASS)

X = superscript denoting type of individual anticipating future
benefits: ¢ = current beneficiary

o = aged worker (265)
y = young worker (<65)
Y. = real covered earnings per worker in year t under LL

construction (calculated as current values from table 33,
1977 ASS, deflated by NIPA personal consumption
expenditures price deflator)

= real disposable personal income per capita in year t under F
construction (NIPA data)
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Appendix E

Table E.1

1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
lyaz
1943
1944
iyay
1946
1947
1948
1949
1950
1951
1952
1953
ICLEY!
1955
1956
1957
1958
1959
1960
196l
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979

Variables Other Than SSW Used in Regressions

C

1,770.2
1,621.4
1,547.2
1,394.4
1,359.9
1,399.6
1,473.8
1,612.0
1,660.6
1,609.7
1,681.6
1,744.5
1,829.1
L,789.4
1,818.0
1,847.4
1,9a4l.2
2,132.3
2,125.4
2,132.0
2,143.7
2,228.1
Z2,218.3
2,234.5
2,281.0
2,283.5
2,390.7
2,414.2
2,421.9
2,405.5
2,492.9
Z2,508.1
2,515.4
2,587.3
2,649.7

2,756.3

2,871.4
<,981.9
3,035.3
3,156.3
3,231.9
3,265.2
3,340.6
3,509.9
3,648.6
3,591.3
3,626.3
3,813.6
3,973.0
4,119.0
4,193.0

YD

1,885.2
1,/09.0
1,625.4
1,395.5
1,349.9

1,420.2

1,543.4
L,721.7
L,766.1
1,636.9
1,756.2
1,849.%
2,084.5
44352.1
2,430.1
4,484 .5
Z2,420.4
4,352.3
2,412.7
‘,‘56 .8
4,251.9
2,385,3
2,407.8
2,433.0
Z,489.7
2,4/5.5
4,57/6.8
Z2,643.3
4,650.8
2,635.5
42,696.3
2,697.0
2,725.0
Z2,796.1
2,849.1
3,008.6
3,151.8
3,274.5

- 3,370.7

3,463.8
3,514.7
3,619.5
3,713.8
3,836.8
¢,062.1
4,974.9
4,024.8
4,144.8
4,286.0
4,448.0
4,511.0

RE

46 .4
~8.5
-82.77
-133.7
~-125.9
-63.4
-31.1
-27.8
-14 ol
-10.1
2.9

46 .3
40,/
73.1
91.3
LU3.5
U .Y
29 .1
oU.7
L1/ .9

114.5

50.5
75.2
171
v3.5
76.0
11l5.4
859.4
78 .8
60.0
vy ./
4.9
80.9
120.0
126.4
149.2
180.9
188.9
165.1
143.9
107.1
95.6
2.5
124.2
'101.7
0.9
2.6
9.3
116.0
110.0
91.0

Hw

10,696.6
10,303.8
v,815.4
v,165.8
¥,053.8
¥,840.1
8,903.8
v,435.8
9,394.6
8,979.4
v,240.7
v,757.5
vy,04/.7
' NA
NA

NA

NA .
10,325.8
10,U85.6
10,309.1
10,645.3
10,831.5
10,987.4

©11,211.0

10,530.8
10,653.5
11,274.5
11,799.3
11,849.9

. L1,820.7

12,715.4
13,099.3
13,152.5
13,794.0
13,517.6
14,298.5
14,918.5
15,284.3

- 14,594.0

15,336.5
16,182.3
15,698.7
15,688.5
16,209.6
17,344.1
16,654.9
15,867.6
17,253.1
18,061.1
17,774.0
18,265.8

NNIA

1z21.9
123.2
124.1
124.9
125.7
126.5
127 .4
128.2
1z29.0
130.0
131.0
13z2.1
133.4
L34.9
L3v./
L38.4
139.Y
14l1.4
144.,1
146 .6
149 .2
151.7
154.3
157.0
159.6
162.4
165.3
168.2
171.3
L74.1
177.1
L80.7
183.7

- 186.5

189.2
191.9
194.3
196.6
198.7
<00.7
«02.7
<04 .9
<07/.1
208.8
210.4
211.9
213.6
215.2
216.9
218.6
220.5

PC

35.8
35.0
31.5
27 .9
46.8
29.0
29.7
30.0
31.1
30.6
30.4
30.8
33.1
36,/
4y ,U
4463
44 ,U
at./
D2.8
25.9
55.7
56.8
0.5
0l.9
od.l
3.6
04.2
5.5
07 .6
9.1
/0.4
1./
12.5
73.6
74,77
1H 7
/7.1
/9.3
sl.3
84.6
¥8.5
YZ.5
v6.6
100.0
£05.5
116.9.
126 .4
132.8
140 .4
150.0
163.3
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E-2
Notes
National income and product accounts (NIPA) data are from the Data

Resources, Inc. (DRI) data bank. Data may be found in The National Income

and Product Accounts of the United States, 1929-74. Revised estimates of

the national income and product accounts are found in the July issues

of the Survey of Current Business. A description of the revised accounts

is found in "The National Income and Product Accounts of the United States,

Revised Estimates, 1929-74," Survey of Current Business, January 1976,

36:1, Part I.

Monetary values are 1972 dollars per capita. Aggregate values in 1972
dollars may be obtained by multiplying per capita values by population,
NNIA. Aggregate values in current dollars may be obtained by multiplying
aggregate values in 1972 dollars by PC, the implicit deflator for consumer
expenditures.

C is per capita consumer expenditures in 1972 dollars.

YD is per capita disposable income in 1972 dollars.

RE is per capita net retained earnings in 1972 dollars. Data on
nominal retained earnings are the revised estimates that include both the
capital consumption adjustment and inventory valuation adjustment. The
capital consumption adjustment is an adjustment to tax depreciation, which
corrects for changes in the prices of capital goods, and is based on more
realistic estimates of service lives of assets. The adjusted measure of
capital consumption allowances conforms more closely to the economic
definition of depreciation.

HW is ordinary household wealth (real plus financial assets less

liabilities) at beginning of year. For 1929-1952, data are the Ando-
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Modigliani series published in M. K. Evans, Macroeconomic Activity,

Harper & Row, 1969, page 37. For 1953 ff., data are from the data bank
for the Federal Reserve Quarterly Econometric Model, as of January 1980.
We thank Jared Enzler for making these data available.

NNIA is the U.S. population including Armed Forces abroad, in millions
of persons. NNIA is the population used in the NIPA to obtain per capita
series. The NNIA series differs from that published by the Bureau of the

Census. (See U.S. Bureau of the Census, Historical Statistics of the United

States, Colonial Times to 1970, Washington, D.C.: Government Printing

Office, 1975.) The Cenaus series excludes Armed Forces overseas before
1940 and includes Alaska and Hawaii from 1950-1959.
PC is the NIPA implicit price deflator for personal consumption expen-

ditures ,expressed as a percent.



1937
1938
1939
1940
1941
1942

1943

1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954

1955

1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
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Table E.Z

Comparison of Corrected and Replica
Feldstein Social Security Wealth Series

Gross Wealth Net Wealth
Feldstein Feldstein Feldstein Feldstein
Corrected Replica Percent Corrected Replica Percent
170.1 151.5 89.1 88.1 68.6 77.9
152.3 135.8 89.2 78.3 61.0 77.9
246.3 152.0 61.7 159.3 64.4 40.4
274.0 255.8 93.4 175.0 156.0 89.1
358.5 334.4 93.3 222.5- 197.6 88.8
452.2 426.1 94.2 279.2 251.0 89.9
485.4 446.8 92.0 308.4 267.8 86.8
484.4 444.1 91.7 3106.4 269.3 86.7
476.7 438.0 91.9 299.7 260.0  86.8
489.8 452.5 92.4 288.8 251.4 87.0
465.9 431.0 92.5 267.9 233.3 87.1
487.2 450.7 92.5 274.2 239.0 87.2
464.0 429.1 92.5 260.0 226.6 87.2
513.8 474 .6 92.4 282.8 245.4 86.8
632.2 583.1 92.2 359.% 312.3 86.9
662.5 608.2 91.8 374.5 324.1 86.5
698.0 642.4 92.0 392.0 346.3 86.8
691.1 635.5 92.0 389.1 338.0 86.9
797 .6 733.8 92.0 450.6 393.2 87.3
857.7 788.8 92.0 483.7 422.6 87.4
927.1 849.3 91.6 518.1 448,7 86.6
925.7 - 847.0 91.5 516.7 448.5 86.8
977.8 893.3 91.4 537.8 465.1 86.5
996.1 908.0 91.z2 544.1 469.1 86.2
1,024.9 933.8 . 91.1 561.9 485.6 86.4
1,106.7 1,004.0 90.7 615.7 529.8 86.1
1,151.3 1,043.8 90.7 635.3 548.0 86.3
1,252.5 1,129.6 90.2Z 689.5 596.6 85.7
1,357.3 1,229.6 90.6 736.3 636.6 86.5
1,470.6 1,331.3 90.5 786.6 680.,9 86.6
1,553.7 1,406.1 - 90.5 825.7 716.8 86.8
1,634.8 1,479.5 90.5 860.8 749.8 87.1
1,703.6 1,539.5 90.4 884.6 770.0 87.1
1,778.5 1,606.4 90,3 918.5 807.1 87.9
1,837.5 1,659.4 90.3 950.5 833.2 87.7
1,953.8 1,762.3 90.2 .999.8 878.8 87.9
2,145.9 1,929.4 89.9 1,088.9 953.8 . 87.6
2,140.6 1,912.5 89.3 1,081.6 945.9 87.5

Note: Monetary aggregates are in billions of 1972 dollars.





