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SOCIAL SECURLTY AND PRIVATE SAVING: NEW TIME
SERIES EVIDENCE WITH ALTERNATIVE SPECIFICATIONS

by
Selig D. Lesnoy and Dean R. Leimer *

1. Introduction

Does the social security system discourage privaté saving in the United
States? This question has been the focus of an ongoing debate since the publica-
tion in 1974 of a provocative article by Martin Feldstein in the Journal of

Political Economy. Based on a consumer expenditure function estimated with U.S.

time series da;;, Feldste;n estimated that the introduction of the social
security system had reduced personal saving by 50 percent, with serious conse-
quences for capital formation and output. The debate was joined by Alicia

“Munnell [1974], Robert Barro [1978], Michael Darby [1979] and others. These
authors used different specifications but the same social security variable
constructed by Feldstein. Their conclusioqs variously supported and contra-
dicted Feldstein's results.

In a paper givenfat:the AEA meetings last fall,.we presented neﬁ evidence
that cast consi&erable doubt on Feldstein's conclusion. First, we found that
the social security wealth variable used by Feldstein was seriously flawed as
a result of a computer programming error, and that simply correcting this error
substantially changed the estimated effect of social security on saving. Second,
his statistical evidence depends upon assumptions which are embedded in the
construction of the social security wealth variable. These assumptions relate,
first, to how individuals form their expectations about the social security
benefits they expect to receive and the social security taxes they expect to
pay, and second, to estimates of the number of workers, dependent wives, and

surviving widows who will receive benefits. Adopting reasonable alternative
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assumptions leads to generally weaker estimates of the relationship between
social security and saving. Finally, the estimated relationship between social
security and saving is acutely sensitive to the period of estimation examined.

In concluding our AEA paper, we emphasized that our empirical investigation
was limited to the specification of the consumer expenditure function estimated
by Feldstein and cautioned that results might differ if alternative specifications
were considered. The purpose of this papef is to consider several alternative
specifications of the consumer expenditure function. In particular, we will
examine the specifications suggested by Munnell, Barro, and Darby. In addition,
we will consider a modification of the Feldstein specification which includes
the unemployment rate.

1.1 A Review of the Theoretical Arguments

The argument that social security reduces saving is based on the life cycle
théory of saving. The simple life cycle model assumes that accumulated savings isA
the only source of spending for consumption during retirement, and thus providing for
retirement is the major motive for saving. Individuals smooth the pattern of
consumption over their lifetime by saving during their working years and dis-
saving during their retirement years. With no social security system, individuals
accumulate retirement savings in the form of real assets or financial assets such
as stocks and bonds, which are claims against real assets. With a social
security system, individuals accumulate retirement "savings" in the form of
"social security wealth"—rights to future retirement benefits. The social
security system is financed on a "pay-as-you-go" basis. That is, benefits each
year are paid from current contributions.l/ Because there is no accumulation
of real assets in the economy corre;ponding to the wealth held by individuals

in the form of accumulated benefits, real saving in the economy is reduced.
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Following Feldstein, we refer to this negative effect on saving as the "asset
substitution" effect.

If the behavior of most individuals is described by the simple life cycle
model, it is clear that social security would reduce national saving. But this
view of the world is overly simplified.

First, as Feldstein has pointed out, social security can affect the decision
to retire. Th; receipt of social security retirement benefits is conditional
on retirement:_/ Thus, for an individual who, in the absence of social security,
might plan to work beyond age 65, there is some inducement to retire earlier.
Earlier retirement impliés a shorter working life and longer period of retire-
ment. Thus there is an incentive for such individuals to increase their saving
during their working years. Because this "retirement effect” works in the
opposite direction of the asset spbstitution effect, the social security system
has an ambiguous effect on saving. A

Second, the life c&clé model assumes that the only source of financing
consumption duri;g retirement is accumulated saving. Barro [1974, 1978] points
out that before the introduction of social security; there was a system of
private intergenerational transfers. In many families, working children provided
support for their retired parents. Barro argues that the introduction of social
security largely institutionalized this voluntary system of intergenerational
transfers. That is, instead of making direct transfers to parents, transfers
are made indirectly by paying taxes to the government.éj To the extent that the
social security system substitutes for private intergenerational transfers,

4/

the reduction of saving implied by the life cycle model is lessened.
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Third, the simple life cycle model assumes that the only motive for saving
is to smooth consumption'over the life cycle. Darby ([1979] points out that
there are other motives for saving, in particular, to provide for contingencies
or to leave a bequest. ' Assets held can fulfill both motives. Savings accumula-
ted to meet contingencies become unplanned bequests at death.éj Darby estimates
that only 20-30 percent of saving can be explained by life cycle saving.
Kotlikoff and Summers [1980] reach a similar conclusion.

To the extent that life-cycle saving does not play the major role in
personal saving, the potential negative impact of social security on saving
is reduced. That is, assume social security doeé replace 50 percent of life
cycle saving. If life cycle saving represents 90 percent of total personal
saving, the potential reduction of saving is 45 percent. But if life cycle
saving represénts 30 percent of total saving, then the potential reduction of
saving is 15 percent. Thus, thg magnitude of life cycle saving in total saving R
is very important.

Two additional possible effects of social security on saving have been
raised by Darby. First; to the extent that the implicit rate of return on
coﬁtributions differs from the market rate of return, there is a wealth effect

associated with social security. If the implicit return exceeds the market
rate, as was true in the early years of the social security program, wealth is
increased, implying higher consumption. If the implicit return is less than
the market rate, wealth is reduced, implying lower consumption. In a pay-as-
you-go social security system, the high implicit rates of return possible in
the early years of the program necessarily fall over time. Therefore, any
negative wealth effect of social security on saving would show a downward trend

over time.
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Second, the fact that social security benefits are in the form of an
annuity has an ambiguous effect on saving for contingencies. On the one hagd,
there is no need for saving to protect against the risk of living too long._/
On the other hand, the social security asset is illiquid and non-transferable,
and cannot be used for purposes other than retirement consumption, necessitating
increased saving for contingencies. In addition, since the benefit cammot be
transferred at death, there may be some inducement to increase saving for bequests.

Finally, some economists are skeptical about the life cycle model as a des-
cription of behavior. Ackley [1971], for example? questions whether individuals
have a definite, comnscious vision of their economic future and make rational,
conscious, complex choices about lifetime consumption. Katona [1965] has
argued that by making retirement feasible, the effort to retire may be intensified
and the level of consumption desired may be altered. This hypothesis about human
behavior suggests that social s@curity may have increased saving.

Thus, alﬁhough the hypothesis that social security has reduced personal
saving is plausible, the issue is more complex than appears at first glance. We
now turn to the empirical evidence. We first summarize our reexamination of
Feldstein's evidence. We then reexamine the evidence of Munnell, Barro, and Darby.

‘1.2 A Review of Feldstein's Time Series Evidence

The principal evidence that the social security program has reduced personal

saving was presented in Feldstein's 1974 article, in which he estimated a

consumer expenditure function estimated using U.S. time series data. The specifi-
cation was

T = + + : (L
. Bo B,YD_+ BZYDt_l 8, RE_+BW + B SSW_

whars C? is consumer expenditures, YDt is disposable personal income, REt is
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retained earnings, wt is ordinary househnl@ wealth at the beginning of the

year, and SSWt is social security wealth. The expected signs of the coefficients
are Bl, 82, 83, Ba>0 and 5530.

The unique contribution of this model is the introduction and measurement
of the social security wealth variable. There are two social security wealth
concepts. Gross social security wealth is the actuarial value of perceived
future benefits expected by individuals. Net social security wealth is gross
social security wealth less the actuarial value of future payroll taxes that
individuals expect to pay. Details of the construction of these variables can
be found in Feldstein [1974], Munnell [1974], or Leimer and Lesnoy (1980].

Feldstein has focused on gross social security wea;th. Our position is
that net social security wealth is the preferred variabie, particularly if the
purpose is to compare social security wealth with other forms of accumulated
weal th.

For.an actuarially fair annuity, it can be.shown that

AVPC = PYFB - PVFC
wﬁere AVPC is the accumulated value of past contributions, PVFB is the present
value of future benefits, and PVFC is the present value of future cgntributions. :
It seems clear that if individuals saved privately, the relevant accumulated
wealth concept would be AVPC. The social security analogue of this concept is
net social security wealth.

The difference in magnitude of the net and gross concepts is substantial.
Net social security wealth is approximately two-thirds as large as gross social
security wealth.

In estimating the consumer expenditure function, however, the choice of
social security variable is less than clear. The individual's lifetime wealth

constraint can be written as
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LW = PVE - PVPIT - PVSCC +'PVSSB + OW
where LW is lifetime wealth, PVE is the present value of future labor income,
PVPIT is the present value of future personal income taxes, PVSEC is the
present value of social security contributions, PVSSB is the present value of
future social security benefits, and OW is ordinary wealth. (Clearly, PVSSB is
gross social‘security wealth and PVSSB - PVSSC is net social security wealth.)
This suggests that the specification should include gross social security
wealth in conjunction with labor income after both personal income and social
security taxes, or net social security wealth in conjunction with.labor income
after personal income taxes but before deducting social security contributioms.
The income variable used,7 however, is not a measure of labor income, but dis-
posable personal income:-/ In constructing current disposable income, current
social security contributions are deducted, which suggests the use of gross
social security wealth. But current social security benefits, which are approx-
imately equal to current contributioms, are added, which suggests the use of
net social security wealth. Our approach, like that of other researchers, is
-to present results using both gross and n;t social security wealth. Fortunately,
our conclusions do not generally depend upon the social security wealth concept
used.

Before turning to our reexamination of the Munnell, Barro and Darby spec-
ifications, we will review the evidence using the Feldstein specification. This
evidence, which we presented at the AEA meeting this past September, is summarized
in Tables 1, 2 and 3. Table 1 compares regressions using the original Feldstein
variable, a replica of the Feldstein variable, and an alternative variable using
the same benefit and tax perception, but a new construction algorithm which we
designed. All regressions presented in this paper have been reestimated using

vecantly ravised national accounts data.
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Equation 1.1 presents regression results for 1930-1974 (excluding 1941-46)
using the original Feldstein gross social security wealth variable. The
coefficient of SSW is .024 and significant. Because of a programming error,
the Feldstein series was incorrect, growing too rapidly after 1956. Equation
1.2 presents regression results using a correct replica of the Feldstein var-
iable. The coefficient of SSW falls in size and becomes insignificant. Because
we werernot satisfied with cegtain assumptions underlying Feldstein's algorithm,
we developed a new algorithm;—/ Equation 1.3 uses a social security variable
based on this new algorithm which uses the same benefit and tax assumptions as
the Feldstein variable. For simplicity, we refer to this variable as the
Leimer-Lesnoy replica. The coefficient of SSW now becomes negative and small.
The t-ratio is very small. A similar pattern emerges in equations (1.4) to
(1.6), which use net social security wealth.

Regression resu}ts for the post-war period, 1947-74, are surprising. In
equation (1.7); which ﬁses the original Feldstein Qariable, the coefficient of
SSW is negative and insignificant. When the correct Feldstein replica is used
(equation (1.8)), the SSW coefficient becomes negative, large, and significant.
In equation (1.9), the Leimer-Lesnoy replica is used. Again, the SSW coefficient
is negative, large and significant. Similar results are obtained if net social
security wealth is used. (See equations (1.10) to (1.12).) The absolute values
of the negative SSW coefficients are suspect. Clearly, however, the results do
not.support the hypothesis that social security reduces saving.

1.3 Which Time Period?

Comparison of the equations for 1930-74 and 1947-74 suggests that there

are differences between the pre-war and post-war periods. Regressions for the
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period 1930-40 which use the Feldstein replica and Leimer-Lesnoy replica
are shown in Table 2. To facilitate comparison, we also include regressions
for 1947-74. For the pre-war period, the coefficients of SSW are positive
and approach éignificance; for the post-war period, the coefficients are
negative and significant. The coefficients of household wealth also change
signs between the pre-war and post-war periods, always being opposite in sign
to the céefficients of SSW. A formal test for stability of coefficients
overiithe 1930-40 and 1947-74 periods leads to rejectiog of the hypothesis
that the coefficients are equal in the two subperiods. Y Lo
Feldstein has argued that the full period results should be used._—/ From
an econometric standpoint, however, the post-war period provides more consistent
estimates. That is, the post-war estimates are much less sensitive to the
specific years included than are the full period estimates. It is uwnlikely
that people had enough information about the social security system in' the pre-
war period to develop agcurate impressions of the value of social securlty wealth.
It is not even glear whether the social security wealth series should begin in
1935, when the law was passed, or in 1957, when participation began. The
difficulty of using pre-war data is illustrated by equations (2.9 to (2.12),
which use the Feldstein replica and Leimer-Lesnoy replica but begin in 1932.
In all equations, the coefficients of SSW become negative, and for the Leimer-
Lesnoy replica, are significant. The coefficients resemble those obtained for
the 1947-74 period, and a test for stability of coefficients over the 1932-40
and 1947-74 periods leads to acci?tance of the hypothesis that coefficients
are equal in the two subperiods.—jy
We will continue to present results for both the full period, 1930-74, and
the post-war period, 1947-74. But given the sensitivity of results to the

particular pre-war years included, we are inclined to give more weight to the

results for the post-war period.



1.4 Benefit and Tax Perceptions

A major aspect of our AEA paper was an examination of how individuals
formed their expectations of future benefits and taxes. Feldstein had assumed
a constant benefit ratio, basig on the historical average benefit ratio, and a
perfectly forecast tax ratio.——j These assumptions appeared unrealistic and
unnecessarily limiting. The benefit perception assumption, in particular, ig-
nored substantial historical variation in the benefit ratio associated with
changirig economic conditions and amendments to the social security laws, in-
cluding major amendments in 1939, 1950 and 1972..

Our approéch was to consider a number of reasonable and consistent alter-
native assumptions about how individuals form their estimates of the future
benefit.and tax rgtios. The expected future rates were alternatively assumed
to equal the current ratio, an adaptive expectations ratio, perfectly forecast
ratio;, and the current ratio modified according to actuarial projections (or,
in the case of taxes, currently legislated changes in future tax rates).Eé/
Regressions using these alternative perceptions are presented in Table 3 for
the full period, and in Table 4 for the post-war period. Social security wealth
is estimated using the Leimer-Lesnoy algorithm. Regressions estimated using
social security wealth constructed using the Feldstein. algorithm appear in
the Appendix, Tables :B.l and B.2. All regressions have been updated to 1976.

For the full peri&d, 1930-76, if gross wealth is used, the coefficient of
SSW ranges from -.006 to approximately zero. None of the coefficients is
significant. If net wealth is used, the results are similar. The coefficient
of SSW ranges from -.010 to -.0001. The largest t-ratio (in absolute value)

is -1.24.
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For the post-war period, 1947-76, the coefficient of both gross and net
SSW is negative for all‘perceptions. For both the constant and perfect fore-
cast perceptions, the coeffiéient of SSW ratios is significant sut of implaus-
ible magnitude. |
If anything, the evidence suggests that social security may have increased
saving. Although we are skeptical about this result, it is clear that the

evidence does not support the hypothesis that social security has reduced saving.

2. New Evidence by Feldstein
| Feldstein [1980] has recently presented ﬁew evidence, based on a revision
of his cofrected variable, which suppofts his ofiginal conclusion. He argues
that the 1972 social security amendments, which raised benefits levels by 20
percent and indexed benefits to rise automatically with the price level, implied
increases in social security wealth not reflected in his "corrected" wealth
variable; Consequently, he computes a "revised" social security wealth series
using the following benefit perception assumption: from 1937 through 1971,
indiyiduals assumed thé benefit ratio would be constant and equal to the actual
average benefit ratio over that peridd; for 1972 and later years, individuals .
assumed the benéfit ratio would be constant and equal to the 1937-71 average,
increased by 20 percent. That is, Feldstein's revised gross series is simply
equal to his corrected series ﬁfr 1937-71 and equal to 120 percent of his
corrected series from 1972 on.L_/ |

Using his revised series, and extending the period of analysis to 1930-76,
Feldstein estimaﬁfg the coefficient of social security wealth to be .018, with
a t-ratio of 2.0:__/ Since our data differ somewhat for the other wvariables,
we have reestimated this equation using his revised series for SSW and our data
for the other variables. Our results, which are shown as equation (5.1) in
Table 5, are similar to Feldstein's results, but weaker: the coefficient of

$8W 1is .0l4, and the t-ratio is 1.61l. This weaker result arises from our use
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of fhe recently revised NIPA data. Using data published before the revision,
we had estimated the SSW coefficient to be .019, with a t-ratio of 2.17.

This sensitivity of parameter estimates to the NIPA data revisions is quite
disturbing.

Feldstein's.new results show that one can conceive of a beﬁefit perception
assumption that generates large positive empirical estimates of social security's
effect on consumer expenditures. (Although not significant at the 5 percent
leéel, the coefficient of Feldstein's revised SSW variable is almost significant
at the 10 percent level.) But we have examined a number of reasomable and
internally consistent alternative Senefit perceptions (in the context of both
the Feldstein and Leimer-Lesnoy algorithms for constructing social security
wealth) which suggest no significant positive effect on'consumptiou. (See
Tables 3 and 4 and Appendix, Tables B.l and B.2.) Indeed, we obtain negative
eétimated effects on consumption for the post-war period. Except for those
perceptions which repliéaﬁe Feldstein's original constant benefit ratio assump-
tion, all of the alternatives which we exanﬁned assume that individuals adjust
not only to the 1972 amendments, but to all other social security amendments
as well. Moreover, unlike Feldstein's ad hoc procedure, a variety of consistent
adjustment mechanisms were explored, including extreme myopia, adaptive expec-
tations, incorporation of benefit projections, and perfect foresight. Thus,
even if we accept Feldstein's revised perception assumption as reasonable, and
even if his revised SSW coefficient was significant, the time series evidence
as ‘a whole would have to be viewed as inconclusive since we do not know which
assumption best describes how people perceive social security wealth. Feldstein

has not addressed this broader range of results.
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We now tum to the -details of Feldstein's revision. (See Table 5.)

First, we question the rationale of Fe}dstein's benefit perception. Why would
individuals' perceptions be affected immediately by the 1972 amendments (which
were effective September 1972), but not by other major ch;nges in social secur-
ity legislation, such as those passed in 1939 and 1950f}é/ For example, suppose
we assume that individuals predicted the benefit ratio for 1937-49, modified
this ratio following the 1950 amendments, and then modified the ratio again
following the 1972 amendments. Equation (5.2) presents the results for 1930-74
using this modified revised series: the coefficient of SSW falls to .0005, and
the t-ratio to .06. Thus, Feldstein's results are extremely sensitive to the
perception he has adopted.

Second, turning to the post-war period, 1947-74, equation (4.3) shows our
estimate for that period using Feldstein's revised series and our data for the
other variables. The results are weaker th;n those reported by Feldstein; the.
coefficient of SSW is .00l with a t-ratio of .1l. If we substitute the modified
revised series described above for Feldstein's revised series; as shown in
equation (5.4), the coefficient of SSW becomes -.012, and the t-ratio becomes
-1.28. Thus, the post-war evidence is clearly inconsistent with the hypothesis
that social security reduces saving.

Feldstein focuses on the results for the full period as most relevant.

We have argued above that there are many reasons for maintaining a degree of
skepticism about results based on data including the pre-war period. Perhaps
the most important is the sensitivity of the results to the specific years in-
cluded. For example, if we use Feldstein's own revised series but use 1932 as
the initial year, we obtain equation (5.5). The coefficient of SSW falls to
.007 and, with a t-statistic of .70, is not significantly different from zero

17/
at conveniional significance levels.
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Finally, Feldstein'? conclusion dependé not only upon a weak benefit per-
ception rationale, but also upon the assumptions incorporated into his algorithm
for constructing social security wealth. If we use the Leimer-Lesnoy algorithm
to comstruct a social security wealth variable parallel to Feldstein's revised
variable, we obtain results quite different from his. That is, following Feld-

18,
stein's procedure, we modify the Leimer-Lesnoy constant ratio series as follows:

for 1937-71, the "revised" series is identical to the constant ratio series,
beginning in 1972, we increase the average ratio series by 20 percent to obtain

the "revised" series. Equations (5.6) and (5.7) present the results using the
Leimer-Lesnoy version of the "revised" SSW series. For 1930-76 (equation (5.6)),
"the coefficient of SSW is only .001 with'a t-rati& of .14; for 1947-76 (equation
(4.7)), the coefficient of SSW is -.010 with a t-ratio of -1.07. Thus, Feldstein's
revised result depends not only upon a peculiar benefit perception assumption

but also ﬁpon his pafticular construction of the social security wealth variable.

In this section, we have focussed on the results with the period of analysis
extended to 1976. If we end the period in 1974, the results are similar.

To summarize, Feldstein's revised results lend little support to the
hypothesis that social security has reduced personal saving. The revised
perception assumption he presents is open to question. His revised empirical
results are quite sensitive to minor modifications in that assumption, to changes
in the analysis period, and to assumptions embedded in his algorithm for con-
structing social security wealth.

We next turn to an examination of alternative specifications.

3. The Unemployment Rate

In his 1974 JPE article and in an antecedent article in the Journal of

Public Economics [1973], Feldstein considered a specification which included
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the unemployment rate. As discussed below, Munnell and Barro have also in-
cluded the unemployment rate in their specifications. Subsequently, Feldstein
[1974, 1978] has deemphasized the role of the unemployment rate arguing that
its collinearity with the social security wealth variable distorts the results.
In this section we will examine the rationale for including the unemployment
rate and the empirical effect of including this variable.

Inclusion of the unemployment rate in the consumer expenditure function
was suggested by Ando and Modigliani {1963]. They argued that the future level
ofvexpgcted permanent income would be pésitively correlated with the unemploy-
ment rate.

In Table 6 we examine the effect of including the unemployment rate in
the consumer expenditure function. Tﬁe specification is
+ B,RE_+BW 4+ BSSW, + B RU YD, | (2)

C, =8, +B8,ID +8,YD ,

whefé Ct, ID REt’ Wg and SSWt are as previously defined, and RUt is the un-

e
employment rate..l—g-/ The. hypothesis is that 8 6>0.

Consumer expenditure functions were estimated using the original (incorrect)
Feldstein SSW variable, our Feldstein replica SSW variable; and the Leimer-Lesnoy
replica SSW variable. If we compare these results with those in Table 1, the
most striking result is that the estimated coefficients of social security wealth
are largely unaffected by the introduction of the unemployment rate variable.

The wnemployment rate coefficients are not significant, although for the full
period, the t-ratios for both the Feldiﬁfin replica and Leimer-Lesnoy replica
equations, approach the critical valuef__/ The most important effect of intro-

ducing the unemployment rate is that the estimated coefficients and t-ratios

for retained earnings increase, and those for household wealth decrease.
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Tables 7 and 8 examine the effect of usiﬁg alternative perceptions of
social security wealth. Regressions for the full period, 1930-76, appear in
Table 7; those for 1947-76 appear in Table 8. (Note that the period of esti-
mation has been extended to 1976.) Comparing Table 7 to Table 3, the most
important result is that for the full period, the estimated coefficients og

social security wealth remain small, negat::al.ve, and insignificant. The unemploy-

X/

ment rate is significant in ali equations. Again, what changes are the
c§efficients for retained earnings and household wealth. The estimated co=
efficients of retained earnings increase in value and become significant; both
the coefficient values and t-ratios become smaller for household wealth.
Comparing Tables 4 and 8, which consider the post-war pegiod, 1947-76,
inclusion of.the unemployment rate does affect the SSW coefficient. The
absolute values of both the estimated coefficients and the t-ratiés increase.
For eight.of the eleven percepﬁions‘considered, the SéW coefficient is signif-
icant. Thus, using this specification, the post-war eviden;s suggests that,
if anything, social security has increased peréonal saving.—ll
For the wnemployment term itself, five of the estimated coefficients in
Table 8 are significant at the usual level of significance of 5 perc;gt. The
remaining coefficients are significant only at the 10 percent level._—/ On
statistical grounds, therefore, the inclusion of the unemployment rate is some-
what uncertain. The retained earnings variable remains insignificant. Unlike
the results for the full period, the coefficient values and t-ratios for house-

hold wealth increase, but only one coefficient that had been insignificant

becomes significant.
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4., The Retirement Effect: Munnell

As noted earlier, Feldstein hypothesizes that social security has a dual
effect on consumption. On the one hand, the asset substitution effect tends
to increase consumption. On the other hand, the retirement effect tends to
decrease consumption. Thgt is, to the extent that social security induces
earlier retirement, workers decrease consumption (increase saving) over their
shorterzzvork. span in order to maintain consumption in the longer retirement
period.——

Although Feldstein's theoretical development of the extended life cycle
model introduced the retireﬁent effect of social security on saving, his
econometric épecification did not explicitly include a variable to measure
this effect. He argued [Feldstein, 1974, p. 913] that by measuring the SSW
variable conditional on individuals retiring at age 65, the SSW variable rep-
resents both the asset substitution and retirement effect of social security.

A major contribution of Alicia Munnell [1974] was to explicitly incorporate
the retirement effect in the econometric specificatibn. In addition, Munnell
used a saving variable derived from SEC-Goldsmith-Flow of Funds data and also
constructed a retirement saving series. We will not reestimate the specific
equation used by Munnell. Rather, we will use a specification which is in
the spirit of Munnell's work, but which continues to focus on consumer expen-
ditures as the dependent variable.

We develop the specification non-rigorously. The Ando-Modigliani aggregate
consumption function assumes that consumption is a functionm, Qt, of total
resources: These resources consist of human wealth, represented as a function
of earnings, f(Et)’ and household wealth, Wt.' Thus

ct = Qt[f(Et) + wt]
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Qt deéends on the age distribution, tﬁe distribution of income and wealth,
the rate of return, and individual preferences. In particular, Qc depends
upon the ratio of working years to total life-span, Nt/Lt' As a proxy for
this ratio we use the labor force participation of the aged, LF65. If the
age of retirement is at least 65 for some workers, Nt/Lt will be related to
LF65. Thus we assume that

Qt = Ql + QZLFGS
or

Ct = Qlf(Et) + Qlwt + sz(Et)‘LF65 + ﬂzwt'LFSS

Assuming that interactions with variables other than income are of second-order

importance, we modify the specification of the previous section as follows:

RE +B,W +'8SSW <+ RU -Y +
t 84 t 85 t B6 Ut Dt g

1.1-'65‘:-3mt (3)

3

=8 + +
?t BO BlYDt BZYDt—l + 8 7

25
We refer to this equation as the '"Munnell"” specification;—-/ Following Munnell,

we also include an unemployment variable. The expected sign of the-added var-

iable, LF65t‘YDt, is 8 50; that of SSWt is now BS>O.

7
Table 9 compares consumer expenditure functions estimated using the Feld-

stein original, Feldstein replica, and Leimer-Lesnoy replica SSW variables.

For the full period, when we use the incorrect Feldstein original SSW variable,

the resuits are consistent with the extended life cycle theory. The coefficient

of SSW increases in value and is significant: the coefficient of LF65-YD is

significant when gross SSW is used, and approaches the critical value when
26/ :

net SSW is used. But when the Feldstein replica is used, the estimated coeffic—
ients of both SSW and LF65°YD decrease and are no longer significant. Using
the Leimer-Lesnoy replica, the coefficient and t-ratio of SSW becomes negligible,

and the coefficient and t-ratio of LF65°YD become smaller.
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For the post-war peFiod, aithough the SSW coefficients are insignificant,
the extended life cycle theory again appears supported if we use the Feldstein
original variables. And again, this conclusion is radically changed if we
use the Feldstein replica or Leimer-Lesnoy replica variables. Although SSW
is not significant, it 1s negative and large. These results hold whether we
use gross or net SSW.

Tables 10 and 11 examine the effect of using alternative perceptions of
social security wealth. Regressions for the full period, 1930-76, appear in
Table 10; regressions for the post-war period, 1947-76, appear in Table 11.

Comparing Table 10 with Table 7, we again find little change in the
estimated value of the SSW coefficients. Consistent with the extended life
cycle theory, there is an (algebraic) increase in coefficient values, but the
change is miniscule and the coefficients remain negative, small, and insignifi-
cant. The coefficients of LF65°YD, although positive, are not close to being
significant, with t-ratios less than one. The t-ratios of the RU-YD variable
fall somewhat, so RU-YD is no longer significant at the 5 percent significance
level (except in equation (10-10)).£/ As in Table 7, coefficients for retained
earnings are significant and those for household wealth are not sigrnificant.
Again, the gross and net SSW variables yield similar conclusions.

Comparing Tables 8 and 11, which examine the post-war period, the estimated
effect of SSW is affected by the inclusion of the LF65:YD variable. The absolute
values of all coefficients fall (algebraic values increase); t-ratios fall so
that no SSW coefficients are significant at the conventional 5 percent signifi-
cance level. These post-war results suggest that there is no statistically

significant evidence of an asset substitution effect.
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The coefficients of LF65-YD in Table 11, although positive, are not
significant. The coefficients of RU'YD, depending upon the perception con-
sidered, are sometimes significant, sometimes insignificant. Unlike the
results for the full period, the RE coefficients are all insignificant. On
the other hand, for household wealth, four of the coefficients are now signifi-

28/
cant.

In sum, the "Munnell” specification lends no support to the hypothesis
that social security has reduced saving. There is little evidence for either

' 29/
the asset substitution or retirement effects of social security.

5. Measuring Permanent Income: Barro

As ‘discussed above, Barro argues that the effect of the introduction of
the social security system may have been to induce offsetting éhanges in
intergenerational transfers rather than reducing saving. Barro does not test

_this hypothesis directly. Instead, he too estimat;s a consumer expenditufe
function which includes a social securit& wealth variable, but he modifies the
Feldstein specification in several ways.

First, in addition to current and lagged disposable income, retained earn-
ings, and household wealth, Barro includes the surplus of the total government
sector, SUR, as a variable that proxies for permanent income. He argues that
the government surplus has direct and indirect implications for permanent
income. The direct effect is that the current and future price levéls are
inversely related to the government surplus. The indirect effect is that future
taxes associated with financing the public debt are also inversely related to
the current government surplus. Barro further rationalizes the inclusion of the
government surplus by noting that YD+RE+SURENNP-G, where NNP is net national

product and G is government expenditures omn goods and services. NNP-G measures
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the output available to the private sector for consumer expenditure and
saving. TFeldstein [1979] argues that the government surplus is endogenous
and does not belong in a properly specified consumer expenditure function.
Second, Barro includes the unemployment rate as a predictor of future
income:égl Third, the stock of household durables, DUR, is included as an
explanatory variable. The rationale for including this variable is Aiscussed
in the following section, which presents the Darby specification.
The specification of the consumer-expenditure function adopted by Barro
1s therefore

Ct = BO + BlYDt + BZYDt-

1 + BBREt + B4wt

+ BSSURt + BsR.Ut'YDt + B7DURt 4

+ BgSSW, . 31/

8
. The expected signs of thé coefficients are Bl, 82, 83, 84, BS’ B6>0, B7<O, and 88=0;
Table 12 compares Bafro—speéified'consumer expenditure functions estimated

using the Feldstein original SSW variable, thé Feldstein replica SSW variable,
and the Leimer-Lesnoy replica SSW variable. For 1930-74, when the Feldstein
original SSW variable is used, the coefficient of gross SSW is .015 with a
t-ratio of 1.64. The coefficients of SUR and RU'YD are positive and significant.
This result is quite similar to that obtained by Barro. When the Feldstein
replica variable is used, the coefficient of SSW falls to .007 with a t-ratio

of .73. Using the Leimer-Lesnoy replica wvariable, the cqgfficient of SSW falls
further to .003 with a t-ratio of .56. The coefficients of SUR and RU-YD remain

significant in the latter regressions. A similar pattern is observed for net

3sw.
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For 1947-74, when the Feldstein origihal SSW variable is used, the
coefficient of gross SSW is -.020 with a t-ratio of -.54. The coefficients
of SUR and RU'?D are again positive and significant. Barro had obtained a
positive, insignificant coefficient for SSW. Using the Feldstein replica
variable, the coefficient of SSW falls to -.039 with a t-ratio of -1.20., When
the Leimer~-Lesnoy replica variable is used, the coefficient of SSW becomes
-.003 with a t-ratio of omnly -.26. For the latter regressions, SUR is signifi-
cant, but RU:YD is not significantly different from zero. A similar pattern

32/
of results obtains when net SSW is used.

Tables 13 and 14 examine the effect of using alternative perceptions of
social security wealth in conjunction with the Barro specification. Table 13
presents results for the full period, 1930-76. Whether we consider gross
wealth or net wealth, the coefficients of SSW are quite small, sometimes
© positive and soﬁetimes negative; with very small t-ratios. The RE variable
is at the margin of significance—-barely abové in four regressions, and below
in the remainderféé/ The coefficient of DUR is negative in all regressioms,
as predicted, but is never significant. Household wealth has a miniscule
coefficient and t-ratio in all regressions.

Results for the post-war period, 1947-76, appear in Table 14{ For all
regressions except those using the gross and net SSW variables based on the
actuarial projection perception, the coefficient of SSW is negative. None of
the coefficients is significant. The SUR variable is again significant in
all regressions, but RU:YD is (marginally) insignificant for three regressions.
The RE variable 1is again at the margin ofasignificance. For five equations,
the t-ratio -is above the critical valuefg_/ DUR is negative but never signifi-
cant. The estimated coefficients for W are positive but insignificant.

It is clear that the Barro specification lends no support to the hypothesis

that social security reduces saving.
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6. Measuring Permanent Income: Darby

The last specification to be examined is that of Michael Darby. As
noted earlier, Darby points out that saving may be for the purposes of pro-
tecting against contingencies or providing a bequest, as well as for providing
for retirement. To the extent that social security primarily replaces life-
cycle saving, the potential effect on total saving is reduced.

Darby's empirical work is based on an extension of the permanent income
model of consumer expenditures which is presented in Darby {1978]. Pure
consumption, the consumption of‘services, is assumed to depend on permanent
income. Expenditures on consumer durables depend on the discrepancy between
the stock of durables desired and held, unexpected windfalls (tranmsitory incbme),
and the difference between money balances desired and held. The desired stock
of durable goods is assumed to be a function of permanent income, the long
term interest rate, and the relative price of durable goods. ' The desired stock
of money balances i1s assumed to be a function of permanent income, transitory
income, and the long term interest rate. Ignoring social security, the spec-
ification impliedby the theoretical development i;

D
+ B TP+ B,YT + B, M + BADURt + 85( )t + BGRt (5)

C =
PND

t 80
where Ct is consumer expenditures, YPt is permanent income, YT: is transitory
income, Mt is money balances, DURt is the stock of durables at the beginning of
the period, (PD/PND)t is the relative price of durable goods, and Rt is the
long term interest rate. The expected signs of the coefficients are
8,>0, 8,>0, 8,0, 8,<0, B.<0, 36§o.

Permanent income is constructed using an adaptive expectations model,

vhere YPt = SYt + (1—6)(1+g)YPt_ , where § is selected to be .l, and g measures

1
the rate of growth of income over the estimation period. The income measure,

¥, is private income (essentially the sum of disposable income and retained

earnings) plus the imputed yield on durables.
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To examine the effect of social security on consumer expenditures, Darby
adds a term 67SSWt to equation (5). The social security wealth variable may
be interpreted as measuring the perceived increase in permanent income repre-
sented by social security. Following Darby, the equation is estimated using
aggregate dataiéé/ The first set of regressionms, Tables 15-17, uses ML (currency
plﬁs demand deposits) as the measure of money balances.

Table 15 compares Darby-specified consumer expenditure functions estimated
using the Feldstein original SSW'variable, the Feldstein replica SSW variable,.
and the Leimer-Lesnoy replica variable.  For the full period, 1930-74, if
Feldstein's original SSW variable is used, the coefficient of gross SSW is .027
and is significant. This result is similar ‘to that originally obtained by
Darby. If we substitute the correct Feldstein replica variable, the coefficient
of SSW becomés negative and insignificant. With the Leimer-Lesnoy variable,
the SSW coefficient is again significant, but negative, with a vélue of -.024.
A similar pattern is noted if we‘use net social security wealth, except that
the coefficient of SSW is significantly negative if we use either the Feldstein
replica or the Leimer-Lesnoy replica variable.

For the post-war period, 1947-74, if we use the Feldstein original SSW
variable, the coefficient of SSW is -.016 with a t-ratio of -1.13, which is
again similar to the result obtained by Darby. If we substitute the Feldstein
replica variable, the absolute size of the SSW coefficient increases, but it
is again not significant. With the Leimer-Lesnoy replica variable, the coeffi-
cient of SSW becomes positive but only .002, and the t-ratio is miniscule.

If we use net social security wealth, a similar pattern is observed. It is
clear that when we use a correct version of the Feldstein SSW variable, whether
in the context of the Feldstein algorithm or Leimer-Lesnoy algorithm, there is
no significant evidence of a reduction in saving associated with the social

security program.
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Tables 16 and 17 examine the effect of using alternmative social security
wealth perceptions estimated using the Darby specification. Table 16 presents
the results for the full period, 1930-76. With the exception of the gross
and net SSW variables based on actuarial projections, the coefficients of SSW

are neéative and fairly large. Using gfoss wealth, the coefficients are not

significant at the conventional 5 percent level. Using net wealth, the SSW
coefficients are significant or nearly significant, except in equation (16.10),
which uses the SSW variable based on actuarial/legislatedlprojections. For
this perception, the SSW coefficients and t-ratios, although negative, are
very small.

The coefficients of permanent and transitory income appear to be of

reasonable magnitude and are highly significdnt. The coefficients for money
balances are significant only in equation (16.7).§§/ The coefficients for the
stock of durable goods and for relative prices are not significant; The
coefficients for the interest raté are positive, and except in those equations
using SSW variableé based on current and adaptively formed benefit and tax
ratios, are significant.

Table 17 presents results for the post-war period, 1947-76. All of the
SSW coefficients are small, falling in the range -.004 to .004. The t-ratios
are also quite small; the largest value is .72. The coefficients of permanent
income and transitory income are significant and seem reasonable in size.
Compared to the full period, the coefficients of money are much larger and highly
significant. This increase in the size of the money coefficients is accompanied
by declines in the coefficients of tramsitory income, the interest rate, and

the constant term. These results are similar to those obtained by Darby.
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The coefficients of durable goods stocks have the correct sign, but are
insignificant. The fel;tive price‘variable is now positive and significant.
Finally, the éoefficients of the interest rate are all insignificant. The
most important result is that there is no support for the hypothesis that
social security reduces saving.

Because all other regressions were specified in per capita rather than
aggregate terms, we reestimated all equations using per capita values of
variables to make certain that the results did not depend upon the scale of
variables. We constructed a per capita permanent income series using an
adaptive expectations model estimated with per capita incomé, i.e.,

yp(t) = By(t) + (l—B)(l+g)yp(t-l) ,
where yp is permanent income per capita, y is current income per capita, g is
the growth rate of per capita iﬁcoﬁe, and B is the adjustment weight.
Regressions using the per capita specification are presented in Appendix
Tables C.1 and C.2. The results are similar to those using the aggregate
variables. For the full period, the éstimaCed SSW coefficients suggest that,
if anything, social security has increased saving. For the post-war period,
the resulfs suggest that social security has had little or no effect on saving.
There is no support in either period for the hypothesis that social security
has decreased saving.

The results discussed thus far under the Darby specification have used ML
as the measure of money balances. Darby [1979] presents results using both
ML and M. (M2 equals Ml plus time deposits at commercial banks exclusive
of large negotiable certificates of deposit.) He states that ML has performed
better than M2 in post-war estimates of the consumer expenditure function.
Because the classification of demand deposits was largely arbitrary before

the prohibition of interest payments on such deposits in the pre-war period,
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however, he also examines results using M2 as an imperfect but consistent
proxy for money balances over the full period.

We also examined the ugse of M2 as a measure of money baiances. In
particular, we wanted to make certain that our conclusions for the full
period were not altered by the substitution of M2 for ML. Quite surprisingly,
we found that the resuits differed substantially for both the full and the
post-war periods depending on which measure of Mwas used. Tables 18 and 19
examine the effect of using M2 under the Darby specification with alternative
social security wealth perceptions.

Table 18 presents regressions for the full period, 1930-76. With the
exception of equation (18.5), the coefficients of SSW are all insignificant.
The SSW coefficients are all algeyraically larger, however, than in the
corresponding equations using ML (see Table 16). Equation (18.5), which
uses a gross SSW variable based on the actuarial projection perception, has
a significant SSW coefficient which implies a reduction in saving of $35.3
billion (in 1972 dollars) for 1976. As noted above, actual real saving in
1976 was $62.6 billion. For the other variables, the most important differences
noted (compared to Table 16) are that the coefficients of YP fall from a range
of .79 to .88 for the ML regressions to a relatively low range of .66 to .75
for the M2 regressions, while the coefficients of M increase from a range
of .09 to .13 to a range of .18 to .23.

Table 19 presents regressions for the post-war period, 1947-76. A

comparison with the corresponding regressions using ML (Table 17) yields some

striking differences. The coefficients of gross and net SSW which use current

rvatio and adaptive expectations perceptions are again insignificant; but
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the coefficients based on constant ratio, éerfect foresight, and actuarial/
legislated perceptions are now large, positive, and significant. The
significant coefficients imply reductions in 1976 saving ranging from $38.4
billion (in 1972 dollars) using the actuarial projection perception for
gross SSW to $80.8 billion using the perfect foresight perception for gross
SSW. For the other variables, the most important differences (compared to
Table 17) are that the coefficients of YP fall from a range of .86 to .88
for the ML regressions to a relatively low range of .55 to .76 for the M2
regressions, while the coefficients of M also féll from a range of .73 to .78
to a range of .21 to .39.

If we use the per capita specification, the results are somewhat different.
For the full period (see Appendix, Table C.3), the coefficients of SSW range
from -.011 for net wealth using the constant iatio/perfect foresight percep-
tion to .005 for gross wealth using the actuarial projection perception.
For the post—war-period (see Appendix, Table C.4), the coefficients of SSW
range from -.003 for gross and net SSW using the current ratio perception to
.020 for net SSW using the perfect foresight/perfect foresight or constant
ratio/perfect foresight pexrceptions. Although none of the coefficients is
significant at the conventional 5 percent level, several postive coefficients
approach the critical value. The per capita regressioms, then, provide less
support for the hypothesis that social security reduces saving than do the
aggregate regressions. Nevertheless, the results using the Darby specification
with M2 as an estimate of money balances suggest a much different picture
than the results using any of the other specifications considered or the

results using the Darby specification with Ml as the measure of money balances.
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v+ There 1s some disagreement about whether or not a money balances variable
belongs in a correctly specified consumer expenditure function. Table 20
presents regressions for the Darby specification with the money variable
omitted, estimated for the total period, 1930-76, and Table 21 present results
for the post-war period, 1947-76. It is striking that, unlike the other
specifications we have examined in this paper, the estimated coefficients

for all variables are quite similar in both periods for corresponding per-
ceptions.

The coefficients of YP range from .84 to .92 in the full period, and
between .83 and .91 in the post-war period and are highly significant.

The coefficients of YT range from .55 to .60 in the full period, and between
.51 an@ .62 in the post-war period, and are also highly significant. The
coefficients of DUR, PCD/PCN, and k, although insignificant, are consistent
“in sign and'mggnitude between periods.

For both periods,fthé coefficients of gross SSW, with the exception ofi
the actuarial perceptién, are negative, large, and have t-ratios well over
one. The coefficients of net SSW, again with the exception of the actuarial/
legislated perception, are negative, large and are significant or approach
significance. The increases in saving implied by the negative coefficients
range from $31.9 billion (in 1972 dollars) for the gross constant ratio per-
ception in the full peried to $57.8 billion for the gross adaptive expectations
perception in the post-war period. We are skeptical that the social security
program had so large an effect on saving; however,if the money balances
variable is excluded from the Darby specification, the resuits suggest, if

anyihing, that social security has increased saving.
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Theasensitivity of results under the Darby specification raises a
number oé important questions. First, does a money balances variable belong
in the consumer expenditure function? Darby's position is that the individual's
portfolio consists of money, securities, and real assets, and that the adjust-
ment to the diisequilibrium resulting from a change in money balances will be
partially reflected in expenditures on consumer durables. The Keynesian
position generally is that portfolio adjustments will take place only in
financial instruments. Feldstein [1979] argues that it is inappropriate to
include a measure of real money balances as an exogenous variable beéause
the desired level of such balances is chosen by households and the money
balances of firms are irrelevant in the determination of consumption expen-
ditures.

Second, if a money balances variable is included in the specification,
which measure is most appropriate? Neither .Ml nor M2 is considered "cérrect."
Indeed, dissatisfaction with these meésures has led to a recent redefinition
of the moﬁetary aggregates by the Fed. As noted above, Ml includes currency
and demand déposits.‘ Besides the earlier noted difficulty of classifying
demand deposits in the early pre-war period, it has been argued that some
portion of savings deposits functions as money balances for households and
should be included in the money balances measure. At the same time, it is
clear that M2 is too broadly defined for this purpose in the sense that it

includes all savings and time deposits at commercial banks (excluding only
negotiable certificates of deposit over §100,000) but toc narrowly defined
in the sense ;hat it excludes all accounts at savings and loan institutions
and mutual savings baﬁks. The argument for lumping together passbook and
time accounts in M2 because their liquidity is approximately the same has
been considerably weakened over the past decade with the introduction of

various long-term time deposits subject to early withdrawal penalties.
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From a purely statistical standpoint, the sums of squared residuals
are somewhat smaller in the post-war period if Ml is used, but with Rz's of
about .9995, it is difficult to attached much significance to this measure.ﬂl

Third, the conclusions suggested by the regressions using the M2 variable
differ depending upon the period examined. For the full period, except for
the actuarial/legislated perception, the results suggest little or no effect
on saving. For the post-war period, a majority of perceptions imply a large,
significant reduction in saving.

Our earlier anaiysis suggests that the post-war evidence is more reliable.
However, Feldstein [1974, 1979] has argued that, because of the shorter period,
less variation in all variables, and inability to ;ccurately measure the per-
ceived changes in the public's expectations about future social security
benefits, data for the post—&ar period alone are inadequate for providing
useful information about the effect of the social security system on saviné.

Fourth, even the qonélusiogs based on £he post-war -period differ depending
upon the assumed perception of social security wealth. A priori, we believe
that tﬁe adaptive expectations perception--which implies no significant effect
on saving--or the actuarial/legislated perception--which implies a significant
reduction in.saving using M2-—-are most reasonable. The former parallels
the construction of permanent income and takes into account both current and
past informagion; the latter uses periodic projections made by social security
actuaries to adjust curreant benefit ratios and currently legislated changes in
tax rates to adjust current tax ratiosféé/ But it must be emphasized that we

simply do not know how--or whether--individuals develop their perceptions of

social security benefits, taxes, and wealth.
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In summary, the Darby specification cén be used to support any reasonable
hypothesis conceming the effect of social security on personal saving as well
as some which we consider implausible in either direction. Our personal
priors are that net social security wealth is the more appropriate concept,
that the post-war period is more reliable (although statistically less fertile)
than the full period, and that, in the context of the Darby specification,
ML is preferable to M2 as a measure of money balances in the post-war period.
The results consistent with these priors (equations (17.6) to (17.11)) suggest
that social security has had no effect on personal saving. In contrast, if
we choose to focus on the full period instead (equations (16.6)~(16.11)), we
might well conclude that social security has had a strong, positive influence
on saving. Altematively, if we stick to the post-war period but favor M2 over
ML (equations (19.6) to (19.11)), we would be forced to cons%der the opposite
-conclusion that social security has had a strong, negativg effect on saving.
To further cloud the issue, if we exclude the money balances variable from
the Darb§ specification, the evidence for both periods suggests that, if
anything, social secﬁrity has increased personal saving. i
Again, we are particularly skeptical about the absolute magnitude of the
effect on saving, whether positive or negative, implied by the significant
coefficients of social security wealth. Whatever one's prior beliefs, however,
the sensitivity of results under the Darby specification to the variables in-

cluded, the definition of variables, and period of analysis is disturbing.
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7. Summary and Conclusions

7.1. Summary

An examination of alternative specifications of the consumer expenditure
function estimated using time series data does not in general support the
hypothesis that the introduction of social security substantially reduced
personal saving in the United States, but there are exceptions to this finding.
A reexamination of the Feldstein specification with data updated to 1976
confirms our earlier results. For all periods, for all perceptions, the
coefficient of sogial security wealth is generally negative and insignificant.
The only significant coefficients are negative but of implausible magnitude.
Although Feldstein has, using a revised SSW variable, presented new results that
support his original conclusions; we find that the rationale underlying his
revised perception assumpt%on is open to qugstion and tha; his new results are
highly sénsitive to minor.chaﬁges in that assumption, to the constrﬁction of the
revised varigble, to tge period of estimation, and even to revisions of NIPA

data.

If we add a variable incorporating the unemployment rate to the Feldstein
specification, the evidence against the hypothesis that social security has,
reduced personal saving becomes somewhat stronger. For the full period, the
coefficient of social security wealth is negative and insignificant for all
perceptions. For the postwar period, the coefficient of SSW is negative for all
perceptions and significant for most. The unemployment variable is always
significant for the full period, and significant for half the perceptions in the

postwar period.ég/

1f we estimate a consumer expenditure function which is the analogue of

Munnell’s specification, we find that for both the full and postwar periods, for
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all perceptions, the coefficient of SSW is negative and insignificant. The
coefficient of labor force participation of the aged, although positive,
approaches the critical level of significance only for the actuarial/legislated
perceptions in the postwar period. This specification provides no support for

either the asset substitution or retirement effects of social security.

Using the Barro specification, we again find that the coefficient of SSW is
never significant. For the full period, the coefficient is small, positive for
some . perceptions and negative for others. For the postwar period, the SSW
coefficient is generally negative, and approaches significance for some of the
negative values. The coefficient of RU*YD is positive and generally significant
for both periods of estimation. The coefficient of SUR is positive and
significant.for all perceptions for both periods. The coefficient of DUR is
insignificant, and for the postwar period, has the wrong sign. Clearly, the
‘Barro specification prsyides no support for the hypothesis that social security‘

has reduced saving.

The final specification considered is ﬁhat of Darby. The results differ
depending upon the measure of money balances used. Using the M1 measﬁre, the
results provide no evidence that social security has reduced saving. Using
aggregate data, in the full period, the coefficient of SSW is negative for all
perceptions and significant for some. In the postwar period, depending upon the
perception used, the SSW coefficient is sometimes positive, sometimes negative,
but always small and insignificant. The per capita specification yields results

that are consistent with those of the aggregate specification.,

The results using the M2 measure of money balances present a different
picture. Using aggregate data, in the full period, the coefficient of gross SSW

for the actuarial perception is positive, large, and significant. The remaining
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SSW coefficients are insignificant. 1In the postwar period, the coefficient of
SSW is positive and significant for three of the perceptions but small and
insignificant for the remaining two perceptions, The per capita results are
weaker in the sense that none of the estimated coefficients of SSW are

significant.

Conclusions under the Darby specification are further confused by the
results with the money balances variable excluded. These results are remarkably
consistent between the full and postwar periods and suggest that, if anything,

social security has increased personal saving.

Results using the Darby specification are therefore sensitive to whether or
not a money balances variable is included and, if included, what measure is
used. In addition, the results using the M2 measure are sensitive to the period
of-analysis and the pe?ception.examined. Qur own view is that tﬂé M1l measure i;
coﬁceptually superior to ﬁhe M2 Qeasure in the context of the Darby
specification and is the preferred variable, particularly in thé postwar period.
This view, coupled with the preponderance of evidence under all of the other
specifications examined, lead us to discount the results using the 2 measure.
It seems likely that if social security had a sizeable negative effect on
personal saving that such an effect would have been evidenced more consistently

in our results. Other analysts, of course, are free to form their own

conclusions.

To summarize, most of our results provide no statistically significant
evidenice that social security has had an effect-—either positive or negative-—on
personal saving. A conclusion of no effect is consistent with Feldstein’s
extended life cycle theory if the retirement effect has been about equal to the

asset substitution effect, but the regression results using the "unnell"
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specification do not support this interpretation. A conclusion of no effect is
also consistent with the Barro hypothesis that private, volgntary
intergenerational transfers offset any potential effect of social security on
saving. It is also consistent with the view that, quantitatively, retirement
saving is a relatively unimportant motive for saving. The specifications
examined do not explicitly model the Barro-effect or other saving motives, hence

cast no light on competing hypotheses.

The potential usefulness of further time series investigations is
questionable, Even if further examination of pefception assumptions,
specifications, variable definitions, or time periods produced significant,
positive coefficients of social security wealth, the total body of time series
evidence would be inconclusive. This is partly due to our lack of knoyledge
about how (or even whether) individuals develop their perceptions of socigl
security wealth. 1In .addition, the éggregafion of microeconoaic relations is
fraught with difficult?. The collinearity of variables and the resultant
difficulty of estimating the contribution of a particulaf variable with
precision are well known. We have seen the sensitivity of results to changes in
the period of estimation, definitions of variables, and revisions of data. And
finalli, there is the question of interpreting hypothesis tests based on

non-experimental data. Since history cannot be replicated, the choice among

competing hypotheses is often a matter of judgement.

7.2. Other Research

If we acknowledge that further investigations using time series data may be
unproductive, where do we turn? One body of data that has been used consists of

aggregate data for a cross-section of countries. Studies using such
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cross—country‘data have ‘been completed by Feldstein (1977, 1980], Barro and

MacDonald [1979], and Kopits and Gotur [1980].

The results of such international comparisons are contradictory. Feldstein
finds that social security has a significant negative effect on the saving
ratio. Barro and !lacDonald find that the effect of social security depends on
the specification used. Using a simple cross—section specification, social
security increases saving; using a time series~cross-section specification,
social security has a negative effect on saving. Kopits and Gotur find that
saving is positively related to retirement soci;l'security, but negatively

related to other social security programs.

There appears to be little point in further investigating this body of
evidence. The sample of industrialized cquntries is quite small, and lacks
homogeneity with respect.to economic structure and institutions, as well as
social security systemsf(ﬁarticularly programs other fhan retirement). The best
data have subsfantial weaknesses and lack comparability. There are questions of
causality and éimultaneity that simply cannot be addressed with the limited data

available.

The other major body of evidence that has been examined consists of
cross-sections of individual households. Feldstein [1980), Blinder, Gordon and
Wise [1981], and Friedman [1980] have specified asset accumulation models which
were estimated using data from the Retirement History Study. Feldstein finds
that the value and significance of the coefficient measuring the substitution of
social security wealth for private asset accumulation depends upon the
specification and method of estimation, but concludes that the results provide
strong support for the hypothesis that social security reduces saving. Blinder,

Cordon and Wise develop a very sophisticated theoretical model and, using a
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nonlinear estimation technique, estimate that each dollar of social security
wealth replaces 50 cents of privately accumulated assets. The standard error,
however, is larger than the estimated coefficient. Further doubt about this
result is raised by the fact that the (insignificant) coefficient on pension
wealth is positiQe, implying that pension saving and private saving are
complementary. Friedman, using Zellner’s seemingly unrelated regression
technique, obtains positive coefficients for social security wealth, suggesting
that social security has iﬁcreased asset accumulation. None of the
coefficients, however, are significantly different from zero. Thus, although
these studies use the same body of data, the results differ depending upon the

specification and method of estimation.ﬁg/

Feldstein and Pellechio [1979] estimated an asset accumulation nodel gsing
data from the Survey of Financial Characteristics. They find that social
security wealth substipufe; for privately accumulated wealth, with the
coefficient not significantly different from one. Again, the estimated effect

is sensitive to the specification.

Kotlikoff {1979] has estimated an asset accumulation model using the
National Longitudinal Surveys (commonly referred to as the Parnes data). He
finds that private accumulation is significantly reduced by the accumulated
value of contributions, but is unaffected by wealth in the form of

intergenerational transfers.

Thus, the microeconomic evidence is quite mixed, depending on the data
source used, the specification of the models, and the choice of econometric
methods. All of the data sets have weaknesses stemming, in part, from the fact
that the surveys were not designed to address the issue of asset accumulation

determinants, particularly the effect of social security. Good data on wealth
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holdings, social security wealth, ﬁension wealth, and intergenerational
transfers are generally lacking. Since studies using microdata are undoubtedly
the wave of the future, it is important that new surveys be designed to address
competing theories of asset accumulation, and that particular attention be paid
to collecting better data on ordinary wealth, social security wealth, pension

. : 41
wealth, and intergenerational transfers.—

It is also important‘that a largely overlooked issue raised by Robert Barro
be addressed. Barro [1978] argues that micro cross—-section estimates of the
effect of social security wealth on saving have nb implications for the impact
of the social security program omn aggregate saving. UHe argues that tests of
aggregate saving effects require data reflecting variation in the scale of the
social security program énd that such variation is absent if we examine a
cross-section of individuals. The validity of Barro’s assertion depends on how
(and whether) individuals,perceive the tax liability accruing to future
generations as a result 6f the existence of the social security program. This
issue is developed more fully in Appendix D. The interpretation of

microeconomic cross—section estimates requires resolution of this issue.

7.3. Policy Implications

Those who argue that social security retards saving have proposed two
solutrions. One solution is to directly increase public saving by building up a
large trusi fund so that the social security trust funds are "actuarially
sound”. Aa alternative solution is to gradually reduce the scale of the social
security system, which it is argued will induce greater private saving. An
extreme vecsion of the latter proposal is that of Peter Ferarra [1980] to phase

out the social security system, replacing it with private saving-retirement



mechanisms. It is clear that to the extent that these proposals are based on
the belief that social security reduces private saving, the available evidence

is totally inadequate to support such policy measures.

Even if subsequent studies demonstrate that social security does reduce
private saving; it is by no means self-evident that the social security system
should be the instrument for increasing saving.ﬁg/ For example, accumulating a
large trust fund wil not increase national saving unless there is a
corresponding increase in public saving-—-that is, there must be a surplus (or a
smaller deficit) in the unified budget. By purchésing outstanding debt, funds
would be made available to private capital markets. If the funding of the
social security system is simply offset by a corresponding deficit in the
general budget, we would in effect be substituting payroll tax financing for
general revenue financing of~the general budget now, and substituting general
revenué.financing for Qay;oll tax financing of the social security trust funds
in the future. BReal capital accumulation and growth requires public saving.

But public saving does not require funding the social security system.

Funding the social security system raises questions of equity. We do not
now have a large trust fund in part because taxes collected early in the social
security program’s history were used to pay full benefits to the initial
generations of beneficiaries. These early beneficiaries received benefits far
in excess of the actuarial value of their contributions. The current younger
generations will receive benefits which approximate the actuarial value of their
contribution;ﬁé/ Middle—aged workers will receive benefit; somewhat above the
actuarial value of their contributions. Accepting for the moment tﬁe argument
that pay-as—you-go financing has reduced saving and led to a reduction in the
capital stock,éﬁ/ funding the system now would impose a dual burden on the

current generation of workers. They have a smaller capital stock because their
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contributions were used ‘to finance the consumption of the initial generation of
retirees. In addition, they are asked to sacrifice current consumption to
accumulate a fund and make up the capital deficiency so that future generations

will be better off.

Similar comments apply to reductions in the scale of the social security
program, again assuming that social security reduces saving. The economic and
equity implications of such reductions depend critically on the timing of the
reductions and the extent to which workers forésee and adjust to them.ﬁz/ Even
if we find that social security does reduce saQing so that future workers would
be better off under a funded system or privately providing for their own
retirement, the transition to such alternatives raises complex equity issues
which must be addressed. Social security has sizeable obligations to workers
who contributed and made saving decision§ in aﬁticipation of future benefits,
and the analysis of changgs in ﬁolicy'must account for the effects on current as

well as future workers;fgy

To summarize, the empirical evidence does not support'intervention in the
social security program for the purpose of increasing national saving.
Furthermore, it does not follow, even if the evidence did support the hypothesis
that social security has reduced private saving, that this would imply that the
social security program should be the instrument of policy to increase saving.
If the current rate of capital formation is inadequate, there are other policy

approaches to influence the rate of saving and investment.
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Footnotes

* This paper was presented at the 56th Annual Conference of the Westemrn
Economic Association held in San Francisco, California, July 2-6, 1981
at the session "Should We Phase Out Social Security? A Symposium on
Peter J. Ferrara's 'Social Security: The Inherent Contradication'."

The authors thank Suzanne Worth for her assistance.

1/ This is an oversimplification. There is a social security trust fund.
In recent years, the trust fund has been maintained as a contingency fund
at a level less than one year's benefits. But in the early years of the
social security system, the fund was several times as large as benefits.

2/ The test for retirement which determines eligibility to receive a retire-
ment benefit is based on earnings and is complex. Between the ages of 65
and 72, an individual may have limited earnings and still receive a full
benefit. Above this limit, the benefit is reduced by 50 cents for each
dollar earned. Between the ages of 62 and 65, the earnings limit is
smaller. At ages 72 and older, individuals may receive full benefits
regardless of earnings. There have been many changes in this test since
the beginning of the social security system.

3/ There is an element of insurance in this institutionalization. The risk
of having too few children to provide support in old age is insured against.
This may give rise to an element of moral hazard. Individuals may have
fewer children, increasing the cost to future generations of supporting
the retired elderly.

4/ TFor some families,. parents provide gifts and bequests to children. Barro
~argues that in such cases, the introduction of social security simply leads

to increased bequests by parents to offset the liability imposed on their
children. Since such bequests may be in-kind, such as providing education
for children, they may be difficult to measure. -

3/ Other motives for saving, such as the utility derived from asset accumula-
tion per se, may also lead to unplanned bequests.

6/ Recent legislation to index post-retirement benefits for price changes
protects against the risk of inflation, and may also reduce saving for
contingencies.

7/ In their seminal study, Ando and Modigliani [1963}1 did use estimated labor
income. This required partitioning self-employment income into labor and
property components, a conceptually difficult task. Subsequent studies
have used disposable persomal income.

8/ See Leimer and Lesnoy [1980], pp. 23-29.

9/ The computed F statistic is 3.24 for equatioms (2.1)-(2.2), 2.91 for
equations (2.3)-(2.4), 3.45 for equations (2.5)-(2.6) and 3.0l for
equations (2.7)-(2.8). The critical value of F at the .05 significance
level is 2.46.

10/ For example, see Feldstein [1979, pp. 37 and 39].
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The computed F statistic is 1.49 for equation (2.9), .79 for equation
(2.10), 1.36 for equation (2.11) and .79 for equation (2.12). The
critical value of F is 2.49 at the .05 significance level.

The benefit (tax) ratio is the ratio of the benefit per recipient (tax
per worker) to disposable persomal income per capita. The expected
benefit (tax) is computed as the product of the benefit (tax) ratio and
expected future disposable income per capita. Expected future disposable
income iis equal to current disposable income per capita projected to

the future period at a constant growth rate, assumed to be 2 percent per
year.

We also considered benefit perceptions which assumed that post-retirement
benefits were maintained in real terms instead of growing at the same rate
ag per capita income. The main effect of this perception was to reduce
the size of social security wealth. Parameter estimates were essentially
unchanged. See Leimer and Lesnoy {1980].

This description is based on information made available by'Martin Feldstein.

Feldstein refers to this equation as reflecting the period 1929-74 since
1929 data is used for lagged disposable income in the 1930 observation.
We refer to .this period as 1930-74.

The 1950 amendments increased benefit levels by more than 50 percent,
compared to the 20 percent increase of the 1972 amendments.

The sensitivity of Feldstein's results to small changes in the peried

of analysis is also evident in the post-war period. For example, if

we use Feldstein's own revised series but restrict the amalysis to 1947-71,
the coefficient of SSW falls to -.053 with a significant t-ratio of -3.1.

The Leimer-Lesnoy average ratio SSW- series is based on average benefit
ratios for 1940-77; the Feldstein SSW series is based on average benefit
ratios for 1940-71. For comparability, we adjusted the Leimer-Lesnoy
series to correspond to 1940-71 average ratios. The adjustment factor
used was .926, which was derived as a weighted average of the adjustment
factors for 13 beneficiary subcategories.

Regressions were also estimated with the unemployment rate entered linearly
instead of interactively with disposable income. The results were generally
similar and are not reported in this paper.

If a one-tailed tést is used, all coefficients are significant for the
full period.

This result is associated with extending the period of estimation from
1974 to 1976. Compare, for example, equation (7.1) with equation (6.3).

These post-war coefficients imply increases in saving in 1976 of from
$15.8 billion to $52.2 billion (in 1972 dollars). Actual real personal
saving in 1976 was $62.6 billion.
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b=

This corresponds to a S5 percent significance level using a one-tailed
test.

A general mathematical analysis of the effect of social security in
the extended life cycle model is provided in Feldstein [1977].

Munnell's basic specification is
St = BO + BlYD: + azwt + BBSSHé + B4RUt + BsuF65t°YDt
where S, is personal saving based on SEC-Goldsmith-Flow of Funds data.

Munnell did not include either lagged disposable income or retained
earnings, and entered the unemployment rate linearly.

The estimated coefficient of LF65-YD in equation (9.4) is significant
using a one~tailed test.

If a one~tailed test is used, six of the estimated coefficients of RU-YD
remain significant. : 4

Using a one-tailed test, two of the RE coefficients and all of the W
coefficients estimated for the post-war period are significant.

The net effect of social security on consumption cannot be determined
from an equation such as (3) since the labor force participation variable
is endogenous. That is, labor participation of aged workers also depends
on social security wealth.
To clarify, assume that we have the following simple model: Consumption
is a function 'of social security wealth, labor force participation of the
aged, and a set of exogenous variables, XC. Labor force participation
of the aged depends on social security wealth and a different set of exogenous
variables, X. That is

. C = C (SSW, LF65, XC)
(1)
LF65 =L (SSW, X)
Holding the exogenous variables comstant but allowing the other variables
to change, we have

ac aC
4 = = 4SS + 25 avres
(0 dLF6S = —=— dsSW
3sSW
and solving we obtain
. ac aC aL
(114) dc (assw T 3LFes - assw) dssw

Thus, to find the net effect of social security we must know how social
security affects labor participation of the aged. This requires specifi-
cation and estimation of a labor supply model.

Barro follows Michael Darby [1976] by adjusting unemployment data for
1931-42 to treat government "emergency workers' (those on relief projects
such as the W.P.A.,) as employed.
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We have followed Barro in using Darby's adjusted unemployment rate.
Regressions using the unadjusted unemployment rate were generally similar
and are not reported in this paper. Barro also considers a specification
with the constant term constrained to zero. Equations estimated with
this specification have the same implications as those estimated with an
unrestricted constant term, and are not reported in this paper.

The coefficients of RU'YD estimated for the post-war period are significant
in the regressions using the Leimer-Lesnoy replica of we use a one-tailed
test.

Using a one-tailed test, the RE variable is significant in all of the
regressions of Table 13.

Using a one-tailed test, the RU-YD coefficients are significant in all
but one regression, and the RE coefficients in all but two regressions
of Table 14.

Several variables differ from those used by Darby. We have reconstructed
the permanent and transitory income series using the recently revised
national income accounts data. We have also used the BEA's consumer dur-
ables stock series, rather than the series constructed by Darby.

Using a one-tailed test, all but one of the M coefficients are significant.

It should be noted that the correct variable should reflect household money
balances, not total money balances. Data on household momey balances is
available only for the post-war period. Regressions using these data yield
results that are qualitatively similar to those presented and are not
reported. '

The conceptual appeal of this perception assumption is diminished by the
fact that projections were not available for all years in which legislation
changed. This problem was especially acute for years preceding the early
1960s. In addition, the projections did not distinguish between projected
changes in benefit awards (at retirement) and projected changes in benefits
in current payment status (during retirement).

If a one-tailed test is used, the coefficient is significant for all per-
ceptions. A one~tailed test is consistent with the hypothesis that the-
coefficient is positive.

Each researcher screened the full sample differently. Thus, the data used
were not identical. .

The survey conducted for the President's Commission on Pension Policy
attempted to address these problems.

The following discussion draws on Kurz and Avrin [1980], Lesnoy and Hambor
[1975], and Leimer and Petri [1981].
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Applebaum [1979] estimates that at a real interest rate of 2.5 percent,
the normal cost contribution rate for the 19 to 23 year old cohort would
be 13.7 percent. (This rate covers old-age, survivors and disabilicy
insurance.) Although the contribution rate is now only 10.7 percent, it is
scheduled to rise to 12.4 percent in 1990, and will necessarily rise some-
what after 2000. Leimer and Petri [1981] find that the real internal rate
of return (assuming no change in benefit structure) for the cohort born
in 1960 is about 2.7 percent.

From a historical standpoint, it is not at all clear that the alternative
to the present social security program was a private, voluntary system
involving no impact on saving. There were strong advocates for a larger
income-conditioned program or for a program of unconditional flat payments
to the elderly, widowed, and disabled.

For example, such lack of foresight may be a concern under the proposal
to use a price index (instead of the present wage index) to adjust the
brackets of the benefit formula. This change would result in a gradually
declining replacement rate, which may not be recognized by the average
worker. See Leimer [1979]. For this reason, it is important that policy
proposals which have the effect of altering future benefits (or taxes)

be announced and explained well in advance.

See Leimer and Petri {1981] for an analysis of these transitional effects
under various policy options including funding and reductions in the
scale of the program.
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Appendix'A
Data
This appendix presents definitions, sources, and data series for variables
used ia this paper. National income and product accounts (NIPA) data are from
the Datﬁ Resources, Inc. (DRI) data bank. Data have been revised as of

December 22, 1980.

c Personal consumption expenditures in 1972 dollars.
YD Disposable personal income in 1972 dollars.
RE Undistributed corporate profits including inventory valuation

adjustment and capital consumption adjustment.

w Ordinary household wealth (real assets plus financial assets
less liabilities) at beginning of year in 1972 dollars. For
1929-52, data are the Ando-Modigliani series published in
M.K. Evans, Macroeconomic Activity, Harper & Row, 1969, p. 37.
For 1953 ff., data are from the data bank for the Federal
Reserve Quarterly Econometric Model, as of January 1980.

SSW ‘ Social security wealth in 1972 dollars. . These data are des-
cribed in Leimer and Lesmoy [1980].

YPRILV Private sector income in 1972 dollars. Private sector income
equals disposable personal income + undistributed corporate profits
+ inventory valuation adjustment + capital consumption adjustment
+ wage accruals less disbursements - other persomal outlays.

b4 Measured income in 1972 dollars defined as real private sector
income adjusted for the imputed yield on the stock of consumers'
durable goods, i.e.,

Yt = YPB:'[Vt + .lDURt,

where DURt is the real stock of durable goods at the beginning of
year t.

YP Permanent income in billions of 1972 dollars, computed by the
exponentially declining weight methods as

P =81+ Q1 B)(l+G)YPt-l ,
where B is 0.1, G is.037 per amum, the trend growth rate of
aggregate measured income over the period 1929 to 1976, and YP 929~
Y1979- Real income data for 1941-46 were replaced by a log-linear
interpolation for purposes of computing permanent income. This
neichod follows Darby [1978, 1979].
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Transitory income in billions of 1972 dollars, YTt = Yt-YPt .
Permanent income per capita in 1972 dollars, computed as

yp, = By, + (1-8) (1+8)yp, _,

where 8 is 0.1, g is .0237 per annum, the trend growth rate of
per capita measured income, y = Y/N, over the period, and
YPyg * Yoq- Real income data for 1941-46 were replaced by a

log-linear interpolation for purposes of computing permanent
incomes.

Transitory income per capita in 1972 dollars, yt, = Yo = VP,
Money supply ML in billioms of 1972 dollars. For 1929-46, data
are from U.S. Department of Commerce, Bureau of Economic Analysis,
Long-Term Economic Growth, 1860-1970 (Washington, D.C.: Govern-
ment Printing Office, 1973) Series 3109, pp. 230-231. For
1946-76, data are average of monthly data in the DRI dara bank.

Money supply M2 in billions of 1972 dollars. Sources are same
as for ML. For 1929-46, data are Series B111l, pp. 230-31.

Surplus of the total government sector, calculated on a national
income accounts basis, in 1972 dollars.

Stock of consumers' durable goods at beginning of year in 1972
dollars. Data ‘are from J.C. Musgrave, "Durable Goods Owned by
Consumers in the United States, 1925-77," Survey of Current
Business, 59:3, March 1979, pp. 17-25, Table 4.

Unemployment rate, defined as the percent of number of unemployed

to total labor force (civilian labor force plus armed forces).

For 1929-46, data are from U.S. Bureau of the Census, Historical
Statistics of the United States, Colonial Times to 1970 (Washington,
D.C.: Government Printing Office, 1975), Table D1-10, page 126.

For 1947 ff., data are from Economic Report of the President, 1980
(Washington, D.C.: Government Printing Office, 1980), Table B-27,
page 234. ’

Unemployment rate, defined as the percent of number of unemployed to
total labor force, including Darby adjustment. Data for 1931-42
were adjusted to reclassify government 'emergency workers" as
employed. (See Michael R. Darby, "Three-and-a-Half Millions U.S.
Employees Have Been Mislaid: Or, an Explanation of Unemployment,
1934-41, Journal of Political Economy, 84, February 1976, pp. 1-16
tables 1-3.)
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‘Labor force participation rate of men aged 65 or older. For

1929-40, data are from Long Term Economic Growth, 1860-1970,
Series B21, pp. 214-15. Data are interpolated. For 1947 ff.,
data are from U.S. Department of Labor, Employment and Train-
ing Report of the President, 1979, Table A-4.

Ratio of implicit price deflator for consumer durables to
weighted average of implicit price deflators for consumer
nondurables and consumer services.

Yield on U.S. government bonds. For 1929-46, data are from
Long Term Economic Growth, 1860-1970, Series B72, pp. 224-225.

For 1947 ff., data are from the DRI data bank.

U.S. population including Armed Forces abroad, in millioms of
persons, NIPA concept. Data are from the DRI data bank.

NIPA implicit price deflator for personal consumption expen-
ditures.
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Appendix B

Table B.l.--Consumer Expenditure Functions Estimated Using Feldstein
Replica SSW Variables with Alternative Perceptions: Feldstein
Specification. (1930-1976 excluding 1941-1946)

Table B.2.--Consumer Expenditure Functions Estimated Using Feldstein

Replica SSW Variables with Alternative Perceptions: Feldstein
Specification. (1947-1976)
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Appendix C

Table C.l.~~Consumer Expenditure Functions Estimated Using Leimer-Lesnoy
SSW Variables with Alternative Perceptions: Darby Specification
(per capita). (1930-76 excluding 1941-46)

Table C.2.--Consumer Expenditure Functions Estimated Using Leimer-Lesnoy
SSW Variables with Alternative Perceptions: Darby Specification
(per capita). (1947-1976)

Table C.3.-~Consumer Expenditure Functions Estimated Using Leimer-Lesnoy
SSW Variables with Alternative Perceptions: Darby Specification
(per capita). (1930-76 excluding 1941-46)

Table C.4.-~Consumer Expenditure Functions Estimated Using Leimer-Lesnoy
$SW Variables with Alternative Perceptions: Darby Specification
(per capita) (1947-76)
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APPENDIX D

The Use of Micro-Data to Infer Macfo Effects of Social Security

In the final footnote to his monograph challenging Feldstein's time series
analysis, Robert Barro [1978] argues that aggregate effects of social security
wealth camnot be inferred from cross-section studies of households.

"The problem of drawing inferences about aggregate saving effects of
social security from a household cross section from a single country

at a single point in time may be a fundamental one. Suppose that within
a given group, individuals differ cross-sectionally in the anticipated
value of the direct social security benefits less taxes, SSWi, they
expected to receive (this. assumption is necessary if social security
effects are to be isolated from cross-section data); but suppose that
these same individuals are otherwise identical--including the antici-
pated manner in which their children (and, to keep things simple, also
their parents) are treated by social security. Where all individuals

are connacted to subsequent and previous generations by operative inter-
generational transfers (either child-to-parent transfers or bequests),
the consumprion of the itR individual in the group, Cj, would depend on
SSWy - §SW, where SSW represents the average individual value of social
security wealth. Essentially, SSW reflects the ith individual's (equal)
indirect share--which works through the connection to children and parents—
of the liability for financing the social security system. If all indi-
viduals had the same value of social security wealth, then SSWy = S8W and
all consumption choices would be invariant with social security. (I am
neglecting any induced retirement effects here.) If individuals are
treated differeatly with respect to social security benefits, the program
has aspects of an income redistribution scheme--notably, individuals with
higher values of SSWy would, other things equal, choose higher values of
Ci. Correspondingly, they would accumulate less savings over their work-
ing years (before any social security benefits were received). However,
a positive cross~-sectional relation between C4 and SSW; or a negative
crass-sectional relation between accumulated pre-retirement savings and
SSWy provides no evidence on the aggregate consumption or saving effects
of social security. This cross-sectional relation was claimed to have
been found in empirical studies by Alicia H. Munnell, "Private Pensions
and Saving: New Evidence," Journal of Political Econmomy, vol. 84 (October
1976), pp. 1013-32, and Martin Feldstein and Anthony Pellechio, "Social
Security and Household Wealth Accumulation: New Microeconomic Evidence,"
National Bureau of Economic Research Working Paper No. 206, 1977. This
aggregate effect involves simultaneous increases in SSW and each of the
S3Wy, which would leave all the C; unchanged in the context where SswWy -
SSW is the relevant spending determinant. A test for aggregate consumption
effects of social security requires sample variation in SSW, but this
variation is absent in a cross section of households in a single country
at a single point in time..."
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This appendix examines some of the arguments surrounding the question of
whether the aggregate'effects of social security wealth can be inferred from
cross section studies. We draw on an earlier theoretical article by Barro [1974]
and on an article by Martin Feldstein and Anthony Pellechio [1977].

Assume for simplicity that each individual's consumption may be represented

by the same Ando-Modigliani function.

= +

€ie ™ % c‘lY:i.t i) wit ? (®L)

where, for the ith individual in period ¢, Cit is consumption, Yit is expected
’ 1/

lifetime labor income, and Wit reflects the individual's current wealth.  Suppose
further that wealth can be defined as

W= A =B, +ASSH, o, ) (D2)

where A, is fungible net assets, B

ltz/ it is the present value of planned (net)

bequests, and stit is net social security wealth. The coefficient X measures
tﬁe substitutability of:social security wealth for fungible wealth. If they

are perfect substitutes, them A=l if social security wealth is a poor substitute
for fungible wealth, then A<l; and if social security wealth has advantages; A<l.
Assume for simplicity that X is constant across individuals and time.

‘ We can further generalize the specification to allow for Barro's érgument
that the existence of met social security wealth iﬁplies a future liabilirty

which individuals may adjust for in planning their bequests. Specifically, assume
that there is an operative bequest motive--that is, individuals plaﬁ to leave

positive bequests to their heirs--and that

%*
B =3B + oSSL D3
Rt T R T (03)

* "
where Bit is the present value of the (net) bequests planned by the individual

in the absence of social security, SSLit is the share of social security
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1iability which the individual perceives will be bornme by his heirs, and
o is the fraction (05=1) of that liability which the individual plans to
offset in his bequest. Again, we assume ¢ is constant across individuals and
time. Under the strict Barro argument, o=1l.

Using the assumptions embedded in equations (D2) and (D3), we can rewrite
the generalized micro consumption function as

*
= + + - +
c a a, Y az(Ait Bit) a

it 0 1%4e )‘SSWit - a,0SSL . - (D4)

2 2 it
Since all the parameters are assumed to be constant across individuals and time,
the macro relationship corresponding to (D4) is easily obtained by aggregating

across all individuals:

*
z Cit = a, rl+ oy ; Yit + e, T (Ait_Bit) + azx z SSWit - a,0 § SSLit , (DS)
i i i i i i
or-
S
- -+ - - .
Ct AO alYt + az(At Bt) + aZXSSWt aZGSSL: R (D6)

where the time-subscripted variables in equation (D6) represent aggregates. This
equation can be further.simplified since SSL;SSWt in the aggregate, i.e.,

*
Ct = AO + alYt + az(At-Bt) + aZ(A—c)SSWt . . (o7

If we abstract from the specification bias introduced by the absence of
3/ :

data on planned bequests (B*), the estimated coefficient of SSW in an aggregate
equation such as (D7) is therefore an estimate of az(x—o). This reflects the
net effect of social security wealth, including both the "asset substitution"
effect and the offsetting "liability" effect. Whether or not the corresponding
parameters can be estimated from cross-section data using a micro relatiomship
such as (D4) depends on the assumptions made concerning individual perceptions

of the social security liability faced by their heirs.
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Barro assumes that although individuals have varying amounts of social
security wealth, they are jdentical in the way they anticipate that their
children (and parents) will be treated by social security. That is, each
individual assumes that his heirs' share of the aggregate social security
liability is independent of his own social security wealth. Specifically,

sSL,, = éEit = ?s'v’vt ; (D8)

each individual assumes that his heirs' social security liability is equal to
the average social security liability and, therefore, equal to average social
security wealth. Under this assumption, the micro consumption function can
be written as

*
- + . .
Yit + az(Ait Bit) az)\SSWit (D9)

cC, = [ao -a 1

. ogSSW_] '+ a
it t

2
Thus, the estimated coefficient of SSW in a cross-section regression would
reflect only the "asset substitution" effect of social security wealth, and the
v"liébility" effect would be reflected in the estimated comnstant. Without further
information, then, the heﬁ (or aggregate) effect of social security wealth cannot
be determined from cross-section estimates.

I1f Barro's assumption were the onlyvvalid one, then his conclusion——
that the aggregate effect of social security on saving cannot be inferred from
cross—-section data——would be correct. There is, however, an alternative
assumption which both appears reasonable and also leads to a different con-
clusion.

Feldstein-Pellechio hypothesize that each individual assumes that the
social security liability borme by his heirs is equal to his own social security
wealth; i.e.,

SsLir = SSW . (D10)
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The micro consumption function can therefore be rewritten as

*
C, =a.+ a ¥ . + aZ(Ait-Bit) + aZ(A-c)SSW . (Dl1)

it 0 171 it
Under this assumption, then, the coefficient of SSW in a cross-section regression
is alsc an estimate of the aggregate coefficient and reflects the net effect of
social security on saving.

Our conclusion is that whether or not aggregate effects of social security
-~ wealth can be inferred from cross-section data depends upon which assumption is
a better approximation to real behavior: Barro's, which assumes social security
liability is independent of the individual's social security wealth, or Feldstein-

Pellechio's, which assumes social security liability is related to the social

security wealth of the individual.
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Footnotes

Ando~-Modigliani assume that the coefficients vary with such factors as
age and family size. We abstract from such differences (and the assoc-
iated aggregation problems).

For expository purposes, we assume that bequests are exogenous. In a
more rigorous model, bequests would be endogenous.

Throughout this paper, we ignore the effect of excluding the planned
bequest variable.





