Effect of Social Security on Saving: Review of
Studies Using U.S. Time-Series Data

The past scveral years have scen @ conbirutng
debate on whether the social sccurity system re-
duceg pruate gsarng end caprtal formatwon In an
earlier BULLETIN arlwcle, Seliy D) Lesnoy and
John ¢ Hambor discuss some of the conceplual
iasues involved in thisa debate® Reviewed here are
the four major empirical studies that have mmresh
gated the effect of social gccurity on aggregate pri-
vate gsaving, using U S time-geries data The major
conclusion of the review {is that the empurical
results of the four studies do not support the hypo-
thesiz that socral security decreases private saving
It 18 argued, moreover, that further analysis of
thie question with the use of US time-series data
18 uniihely to yield resulis that differ from ihose
digrusged here If this 8 wn fact true, then one is
faced with erther of twoe conclusions Analysis of
U8 time series datae cannot isolete the effect of
social security on saving or the socilal security
system does not have a significant effect on private
saving

EVER SINCE the publication of a 1974 study by
Martin Feldstein the effects of social security on
private saving have been the subject of continuing
debate Feldstein claimed that his empirical anal-
ysis of US time-series data for the period 1929-
71 suggests that the social security program re-
duced private saving by 38 percent mn 1971 This
rather startling conclusion stimulated much dis-
cusston and research—theoretical and empirical—
on the economic effects of the social security
system

Three other studies (by Munnell, Barro, and
Darby) have used time-series data to mmvestigate
how private saving mm this country has been
affected by the social security program, and this
article reviews the empirical content of the four

*Division of Economic and Long-Range Studies, Office
of Research and Statistics, Soeial Security Administra
tion The author (on leave from the University of Massa-
chusetts) wishes to acknowledge the helpful comments
of Selig Lesnoy, John Hambor, and Dorothy Projector
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studies 2 The empirical results and ‘the authors’
mterpretations of those results are presented i
chronological order for each study to demonstrate
the evolution of the debate The theoretical models
underlymg the estimated regression equations are
not discussed 1n detail This article does not deal
with the 1ssue of what type of theoretical model
15 “best” for such an investigation

FELDSTEIN STUDY

Martin Feldstein’s study uses aggregate U S
time series data for the period 1929-71 Iis esti-
mate of the consumer expenditure function 1s
based on an extended hfe-cycle saving model

fMartin Feldstein, “Soclal Security, Induced Retire
ment and Aggregate Capital Accumulation,” Journal of
Political Economy, September—October 1974, pages 05—
926, Alicia Munnell, “The Impact of Social Security on
Personal Saving,” Nattonel Tax Journal, December 1974,
pages L73-B67, Robert J Barro, Socwal Security and
Private Saving—Evidence From the US Time Series,
University of Rochester, April 1977, and Michael R
Darby, The Effects of Socwul Security on Income and the
Capitel Stoch, American Enterprise Institute, 1978
{fortheoming)

Other studies have investigated thls Issue, using (a)
housrhold surmey data Tarry Kotlikoff, Anthony Pel
lechio, and Christopher Chamley, Social Security and
Private Wealth Accumulation, Harvard University, 1976,
Alicia Munnell, “Private Pensions and Saving New
Bvidence,” Journal of Political Economy, October 1076,
pages 1013-1032, Martin Feldstein and Anthony Pel-
lechio Social Security and Household Weualth Accu-
mulation New Microeconometrie Evulence (Discussion
Paper No 530), Harvard Institute of Economie Research,
Janunary 1977, using (b) international data enry J
Aaron, “Social SBecurity International Comparison,” in
Studies in the Economics of Income Mawnlenance (Otto
Echstein, ed ), The Brookings Institution, 1967, pages
1348, Martin Feldstein, “Soclal Security and Private
Saving International Evidence in an Extended Life-
Cycle Model,” in The Economics of Public Services
(Martmm Feldstein and R Inman, eds ), International
Economie Association Conference Volume, 1977, and
Robert J Barro and Glenn M MacDonald, Soeiel Secu-
rity end Consumer Spending wn an International Cross
Section, University of Rochester, August 1977



Taere 1-—Feldstein’s regression results relating consurrer
expenditures to social secunity wealth and unemployment
rate !

Regression coefficients and
standard errors ?
Dependent variable a a1
ross socia
Unemploy
secz:srét‘{vaeltslth ment (RU)
Consumer expenditures in—
152040, 1947-T1 _ O, 0 021 -
{0 006) -
1920-40,1047-T1... _ . . e 0 010 1170
{0 011) 0 892)
1M7-71 ... - . . .- e - [ - .
(R0 -
1M7-71 .0 . .. . - - - 0 029 2 786
{0 035) (3 237)

t The regression coefficlents of YDy, RFy, and Wi have the expected
signs and are significant in both sample periods The regression coeflicient
onzthe lagged value of YD has the expeeted sign but Is only signifieant for
1929-71

# Standard errors of regression coefficients shown in parentheses

The basie equation 18

0(2 ﬂ+ b-l YDt + szD;I + baREt + b4T’Vt1
+ bR, + BsSSWe + ur

where (! 15 consumer expenditures, ¥’} 1s disposa-
ble personal income, KE 1s gross retained earn-
mgs, W 1s net worth of households, BU 1s the
unemployment rate, SST 1s social security wealth
(gross or net), and % 1s the error term All income
and wealth variables are per capita and m 1958
dollars

The effect of social security on consumer ex-
penditures (and therefore personal saving) 1s
captured by the social security wealth variable
(SSW) Feldstemn states that the effect of the
social security program on personal saving 1s
theoretically ambiguous Saving 1s reduced be-
cause social security benefits reduce the need to
accumulate assets for retirement This relation-
ship 18 referred to as the “benefit or asset substi-
tution effect ” On the other hand, saving 1s n-
creased because of the “mduced retirement effect”
of the system The social security benefit i con-
junction with the earnings test encourages earlier
retirement Farlier retirement means a shorter
working life and a longer retirement period
Thus for any given level of retirement income, a
greater saving rate during the working years 1s
required The sign of the social security wealth
variable therefore 1s ambiguous a priorn The
“asset substitution effect” should increase con-
sumption, and the “induced retirement effect”
should decrease consumption :
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Feldstem constructs two social security wealth
variables He defines gross social security wealth
(8SW¢) as the present discounted value of ex-
pected future social security benefits, taking nto
account the probability of receiving them Net
social security wealth (SSWX) 1s gross social
security wealth minus the present discounted
value of social security taxes to be paid by those
currently mn the work force

Feldstemn presents 10 estimated regression equa-
tions They differ according to the period of
estimation, the measure of social security wealth,
and the inclusion or exclusion of the unemploy-
ment rate variable His theoretical model does not
mclude or discuss the unemployment variable
The mitial discussion of the Feldstein empirical
results thus contains no mention of the unemploy-
ment rate

The basic equation 1s estimated for two differ-
ent time periods 1929-71 (excluding 1941-46)
and 1947-71 The equation 18 also estimated by
using gross soclal security and net social security
wealth alternately Each social security variable
18 specified in turn in different forms, depending
on the assumptions made about the growth rate
of real per capita mcome and the discount rate
Smee the empirical results are essentially the
same, 1rrespective of the particular social security
wealth variable employed, the empirical results
discussed here include only SSWGI—that 1s,
gross social security wealth caleulated by assum-
mg 2 percent as the real growth rate of per capita
mncome and 3 percent as the discount rate ®

Table 1 presents 1n lines 1 and 3 only the re-
gression coefficients and standard errors of the
social security wealth variable (SSWGE1) gener-
ated when Feldstein’s basic equation, excludmg
the unemployment rate variable, 15 estimated The
regression coeffictent on SSWGF! for the entire
period 1929-71 has a positive sign and 18 hghly
significant

The regression coefficient on SSWE1I for the
postwar period (1947-7T1) 1s not significant—
that 1s, the standard error 18 twice the size of the
estimated coefficient Feldstein attributes the lack
of sigmficance of S§WE1 1n the postwar period
to a lack of variability in SSWE&E1 for this period
He concludes, on the basis of the size and sign

® Feldstein also states that “the gross social security
wealth variable is probably the correct specification ” See
Martin Feldstein, op it , 1974, page 911
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of the regression coeficients of SSWG1, that
these results support the hypothesis that the social
security program causes a decrease 1n saving

He then reestimates his basic equation, melud-
ing the unemployment rate (RU) It 1s included
“mn the consumption function to adjust for the
cyclical varation in the relation of consumption
and mcome * The regression coefficients and stand-
ard errors for both the SSW&7 and RU variables
are shown 1n lines 2 and 4 when the basic equation
15 estimated to include the unemployment rate
For both time periods the SSW&1 and BU vari-
ables are msignificant For a variety of reasons,
mcluding the insignificance of the B/ variable,
Feldstem discounts this adverse result

The fact remains, however, that no theoretical
reason 1s apparent for excluding the nunemploy-
ment rate from the estimated equations Most
economusts agree that unemployment affects the
consumption-mcome relationship Its inclusion mn
8 consumer expenditure function 1s not disputed
The only area of disagreement 1s the precise
functional form 1n which the unemployment rate
enters the consumer expenditure equation

In addition, no justificatron exists on empirical
grounds for excluding the BT variable from the
estimated equation The msigmficance of the
S8WE1 vanable when the unemployment rate 1s
mtroduced 1nto the estimated equation suggests
a high degree of collinearity between these two
variables The introduction of BRI/ mnto the esti-
mated equation has almost no effect on the regres-
ston coefficient and standard errors of the other
variables 1n the equations

Feldstemn recognizes the collinearity problem
but argues that, in essence, the exclusion of BU
1s Justified One might have some understanding
of this approach 1f Feldstein’s reestimation of hig
basic equation had excluded SSW&1, mcluded
RU, and found that R was insignificant or at
least substantially less sigmificant than SSWa7
e does not present such an equation In a re-
estimation of the Feldstein equation, excluding
SSWE1 and meluding RBU, the regression co-
efficient on AU becomes signficant at about the
same level as SSWE! with BT excluded * Clearly
as much justification exists empirically for ex-

*The Feldsteln equation was reestimated by Selig
Lesnoy of the Division of Eeonomic and Long-Range
Studies, Office of Research and Statisties, Soaial Seeurity
Administration
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cluding SSWE&I as for excluding BU TUnfor-
tunately the high degree of collinearity between
SSWE1 and RU, at least for the period 1929-71,
does not allow Feldstein to estimate the inde-
pendent effects of SSWEI and BU on consumer
expenditures

Feldstein’s emprrical results can be summarized
i the following way The empirical results for
the postwar period (1947-7T1) do not support the
hypothesis that the social security system causes
a decrease m private saving This finding holds
true even when the unemployment rate 13 ex-
cluded from the estimated equation The empirical
results for the period 1929-71 suggest that the
social security program decreases saving but only
when the unemployment rate 1s excluded from the
equation Since no justification exists, either theo-
retically or empirically for excluding the unem-
ployment variable, this result cannot be accepted
as supporting the hypothesis that the program
decreases saving On balance then, the emprrical
results of the Feldstemn study do not support that
hypothesis

MUNNELL 5TUDY

Alieta Munnell investigated the impact of the
soclal security system on personal saving, using
US time-sertes data for the period 1900-71°
She states that her estimated equations are based
on the life-cycle saving mode! Her basic equa-
tion is

St =a -'l— bl YDr_ + bz TVt»]_ + bsRUt + b;SSt
-I" bs YD'LF651; + U , i

where § 13 personal saving, ¥ 1s disposable per-
sonal mcome, W 1s net worth of households, BU
15 the unemployment rate, S8 1s a variable meas-
uring the effect of social secunity, Y D+LF65 135
the labor-participation rate of men aged 65 and

+ *For concurring views, see Charles Upton, “Review of
Alicila Munnell, The Effect of Social Security on Per-
sonal Baving,” Journal of Political Economy, October
1975, pages 1090-1002: Robert J Barro, op o, 1977,
and Michael R Darby, op cil, 1978

*The results of the time-geries analysis are summarized
in Alicia Munnell, op ¢if, 1974 The complete analysis
of the effects of social security on eaving 1s in Alicla
Munnell, The Effect of Social Security on Personal Sav-
g, Ballinger Publishing Co, 1974



over multiphed by ¥D, and u 1s the error term
All mcome and wealth variables are per capita
and are 1n 1958 dollars

Munnell states that the effects of social security
on personal saving are captured i two variables—
88 and ¥D-LF65 Two alternative measures are
used for 8§ The first 18 combined employer-
employee social security taxes (8§ Taxes), this
measure represents “the mimmum amount [of
benefits] that mdividuals can expect to receive
in retirement ” The second measure 1s social secu-
rity wealth (S8W), developed in Feldstein’s 1974
study Soecial security wealth 1s mtroduced nto
the estimated equations alternately as SSW&
(gross social security wealth) and SSWN (net
social security wealth) The social security var:-
ables (8§ Taxes, SSW¢&, and SSWN) capture
the “asset substrtution effect” of soctal security
and thus are expected to have a negative effect on
personal saving

The variable ¥D+LF65 1s supposed to capture
the *induced retirement effect” of social security
Social security reduces labor-force participation
of the aged and thus increases personal saving
That variable, as structured, should be negatively
related to personal saving

Munnell estimates her basic equation for var-
1ous time periods and with alternative defimitions
of saving and social security benefits Presented
first are her results using the social sccurity tax
variable and her two dufferent saving concepts—
personal saving and retirement saving’

Table 2 shows only the regression coeflicients
and ¢ statistics for the variables that represent
the influence of social security on saving, since
that 1s the focus of this discussion What 18
immediately worth noting 1s that the social secu-
rity variables (88 Taxes and Y D<LF65) are not
significant 1n any time period when the dependent
variable 1s personal saving For the equations 1n
which the dependent variable 1s retirement saving,
the regression coefficients for both the social secu-
rity tax variable and the labor-force participation
rate are sigmificant at the 05 level or better for
1900-71 and 1929-71 For the postwar period

"The saving data used by Munnell are from Raymond
Goldsmith, A Study of Saving in the United States, vols
1-3, Princeton University Press, 1856, and the Securities
and Exchange Commission, Flow of Funds, 1970 The
consumption data used by Feldstein, Barro, and Darby
are from the National Income and Product Accounts
of the United States Department of Commerce
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TaBLE 2 —Munnell’s regression results relating personal and
retirement saving to social secunty taxes and labor-force
particaipation for men aged 65 and over ?

Regression eoeflicfents and
' & statistics *

Dependent variable Labor-force

sec-u??t?a:uxes Pal'tirc;pation

(88 taxer) (YD };.?Fﬁ.’;)

Personal saving in—
1900~

7% . —O(gzﬁ) _0(8523
5

1929-7 .. - . .- - ees =0 390 =0 023
04) 0 2)

194671 cr e emee e e e = o -1 465 -0 063
ay 0 3)

Retirement saving in—

1900-71 .. . .. . - - - -~ 390 -0 057
27 19

1920-The w cace & e 4 0 4 weas - —0 531 ~ () 000
@4 3 8)

1046-71 .. ... - mem = = e aa -0 217 ~0 059
a6 @20

1 The tegresslon coofficlent of ¥, has the expected positive sign and i3
generally significant The regression coefficient of Wi, has the expected
negative sign, but its significance varies with the specification of the aqua~
tion and the time period ‘The sign and significance of the regression coe
Hiclent of RL ¢ varles with the specification of the equation and the time

period
1 The { statistics shown in parentheses

1

1946-71 the social security tax variable 1s nsig-
nificant and the labor-force participation rate
variable 18 significant at the 05 level

Thus, the empirical evidence 1n table 2 15 only
consistent with the hypothesis that the social
security system decreases private saving when the
dependent variable 1s retirement saving This con-
clusion must be modified, however, to note that
the evidence 1s not consistent with the hypothesis
when the postwar period 1s analyzed separately
The himited evidence supporting the depressing
effect of the social security program on personal
saving rests on the definition and measurement of
retirement saving This variable 1s discussed later

Munnell also introduces social security mto her
estimated equations as a wealth variable Table 3
presents the regression coeflicients on the social
securtity wealth variables and the labor-force
participation rate variable when these alternative
soctal security variables are used

When personal saving 15 the dependent vari-
able, only the net social security varable 1s sig-
nificant at the 05 level during the 1946-69 period
Gross social security wealth 1s never significant,
and net social security wealth 1s not significant
during the 1929-69 period The labor-force par-
ticipation rate variable 1s never significant

When retirement saving 1s the dependent vari-
able, the social security wealth variables are
significant at the 05 level for the period 1929-69
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They are not significant for the postwar period
1945-69 The labor-force participation rate vari-
able 15 always significant at the 05 level

In general, the empirical results presented in
table 3 are reasonably consistent with the results
mn table 2 For the postwar period, hittle 1f any
evidence supports the hypothesis that the social
security system decreases saving, whatever saving
measure 1s used For periods longer than the
postwar period, the evidence supporting a nega-
tive effect of the social security system on saving
18 limited to the empirical results that use retire-
ment saving as the measure of saving

The use of retirement saving 1s justified by
Munnell on the grounds that several motives un-
derlie saving and that particular assets are used
for each type of saving Individuals save for
reasons other than retirement They save to edu-
cate their children, to buy a house, or to meet
unforeseen contingencies Munnell argues that the
mtroduction of a social security program would
be expected to affect retirement saving It should
have little 1f any effect on other types of saving
Thus, to 1solate the effect of the social security
program, Munnell finds 1t useful to separate re-
trrement saving from aggregate personal saving

The retirement saving series 18 defined to in-
clude the net annual increase in assets of life
msurance compames (net of policy loans), pr-
vate pension plans, and government 1nsurance
and pension plans She acknowledges that retire-
ment saving may also take the form of invest-
ments 1n stocks, bonds, and real estate Her retire-
ment saving series, however, approxmmates “the
retirement saving of the lower part of the income
distribution—the group whose saving was most
hkely to be affected by the ntroduction of social
securlty ”

Unfortunately, the significant negative effect
of the social security program on retirement
saving does not necessarily umply a decrease m
total personal saving In fact, the significant
negative effect on retirement saving, coupled with
the nsignificant effect on total personal savine
snggests that the system affects the form of
financial mvestments but does not affect aggre-
gate personal saving ® Thus the empirical results,
based on the use of the retirement saving series,
cannot be used to suppert the hypothesis that the

* For a review of Munnell’s empirical work, see Charles
Upton, op cit, 1975, and Michael B Darby, op cif, 1978
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TabLe 3 —Munnell’s regressmon results relating personal and
retirement saving to soclal gecurity wealth and labor-force
partiaipation for men aged 65 and over

Regression coefficlents and ¢ statistics ¢
Dependent variable Bocial securfty wealth Labor force
partlcitpation
Gross Net rale
(B3W Q) (sswny | (YD LF65)
Personal saving in—
1929~ .. . . . . —0 930 [, -0 150
a8 - a1z
1929-60 . . .. .. - .- —{ 033 0 144
an an
1M8-69 . _ —0 028 - . . -0 129
as . 08
1M6-69 . - - - - ~0 117 -0 198
. - - 23 14
Retirement saving in —
192969 ... . ... -0 - =0 061
@2n (2 4)
19269 .. . .. .. . -0 012 -0 063
20 (2 5)
94669 L. . - -0 011 P, =0 0ol
asj. - . 2 5)
104689 _ R R - . —{ X8 ~{) 056
- - 0 6) 20

1 The ¢ statistics shown In parentheses

soclal security program decreases personal saving

On balance, the empirical results of the study
offer little or no evidence to support the hypothe-
s15 that the social security program results
decreased personal saving Three specific results
of Munnell’s empirical analysis support this con-
clusion First, the variables measuring social secu-
rity wealth or benefits are not sigmificant m
explamning aggregate personal saving, irrespective
of the time period ® Second, the variables meas-
uring social security wealth or benefits are never
stignificant 10 explaming saving n the postwar
pertod, regardless of the saving measure used
Third, the significant relationship between saving
and social security wealth or benefits obtained
when the retirement saving measure 18 used can-
not be used to support the hypothesis that the
soclal security program causes a decline 1n aggre-
gate personal saving ° In addition, Munnell does
not report the Durbin-Watsen statistics for her
estimated equations The existence of autocorre-
Iation would bias her ¢ statistics Lacking knowl-

°The one exception {s the regression coefiliclent of
SSWXN for 1946-69, which is 117 Since it implies a 1969
decrease In personal saving of about $00 billion in 1958
dollars—and total saving in 1969 was about $35 billion—
it is elearly implausible and is not noted by Munnell

* Bince Munnell's estimated equation contains only a
meagure of current dlsposable income rather than a
varlable (or variables) measuring permanent or *nor-
mal” income, the social security variable' may serve as a
proxy for permanent Ilncome in the estimated equations
See Charles Upton, op ett, page 1092
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edge of whether autocorrelation 1s present in her
estimated equations, one can place little value
on the significance tests

BARRO STUDY ¢

Robert J Barro investigates the effect of the
social security system on saving by using US
time-series data for the period 1929-74 Barro
analyzes the same basic data as Feldstein, with
the following differences (1) The time period
for the analysis 15 extended to 1974, (2) some
variables are added to the consumer expenditure
function, (3) the forms and definitions of some
vanables differ, and (4) Barro’s equations are
estimated both with and without a constant term
and some are estimated with all the variables
divided by disposable mcome

The basic equation estimated by Barro 1s

0t=a+ bl YD;—'—szDt-:[-'- baREt + b4 T:Vt
by (RUSYDY: + bS8, + b.SUR,
4 BDUR, -+ e

where (' 18 consumer expenditures, ¥ 15 dis-
posable personal income, % 1s net retamed earn-
ings, W 18 net worth of households, ZU 1s the
unemployment rate, 88 15 a variable measuring
the effect of social security, SUR 1s surplus of the
total government sector, U R 1s the net stocks of
househeld durables, exclustve of housing, and u
18 the error term All income and wealth variables
are per capita and n 1958 dollars

The basic equation 1s estimated with alternative
measures of the effect of social security One meas-
ure 1s Feldstemn's gross social security wealth
variable (SSW@&17) The other variable 1s the
product of current benefits per recipient multi-
plied by the ratio of currently covered workers to
the total Jabor force, but this vartable 1s never
significant 1n the estimated equations The discus-
sion here focuses therefore on the equations using
gross soclal security wealth (S8W¢7) ** The ba-
ste equation 1s estimated for two different tume
per10d<=—1929—74 (excluding 1941-46) and 1947-
4

 Barro also uses an alternative measure of net worth
-—the net stocks of fixed, nonresidential business eapital
and net stocks of nongovernmental residential housing—
that is significant only when the constant is excluded °
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TarLE 4 —Darro’s regression results relating consumer ex-
penditures to social security wealth and unemployment ratel

Regresston coefficients and

t B standard errors t

)
Dependent variable Unemploy
Gross social ment rate/
seourity disposable
1 , weoalth personal
(85WCI) income
(RU YD)

Constant Included

Consumst expenditures in—

192940, 147-71 . - 0 028 -
i 0 009) -
1929-4C, 194774 . - 0 014 0270
0 0 0 1
1047-74 . e . - 0017 -
o0 | .
1M7-T4 . - - 0 ¢ 0 “680
¢ {¢ 03G) (0 150)

Constant excluded

Consumer sxpenditures in—-

1929-40, 1947-74  _ - 0 005 ...

(0 008) | . oo

1029-40, 1047-T4.. _  _ . . _ 0 0 3%0

. 0 007} 0 080

04774 .. .. . . . wom2 | ... . L
ooy | . oo .

194774 . . . . . —- - —0 00 ¢ 370

' (0 010 (0 150)

VYD, YDy, SUR,, and (RU Y1)+ have the expected positive slign and
are slgniﬁcam regardless of the ppeclfication of the estimated equation
The signs and /or significance of all the other variables are highly sensitive
to the specification of the estimated eguation, especiully to the inclusion or
exclusion of the ¢onatant term

2 Standard ecrors of regression coefhclents shown In parentheses

¥

Table 4 presents Barro’s major empirical re-
sults Lines 1 and 3 show the regression coeflictents
and standard errors for the social security wealth
variable (SSWE1) generated when the basic
equation 1s estimated with the unemployment
variable excluded but the constant term 1neluded
The regression coeflicient on SSTW &I for the pe-
riod 1920-74 has a positive sign and 1s lnghly
significant, 1t 13 1n31gn1ﬁcantl for the postwar
period These results are identical with Feld-
stemn’s This similarity 18 not surprisig since the
basie data and the basic estimated equatton are
similar for both studies ,
~ Barro then esttmates (lines 2 and 4 of table 4)
his basie equation with the unemployment var-
able meluded Again the results are hike those of
Feldstein for the regression coeflicient on SSWG1,
which 15 maignificant 1n both time periods The
unemployment rate, however, unhke the rate in
the Feldstein study, 1s ﬂgnlﬁ(:‘mt———tlmt 15, the
regression coefficient on RI+¥'D is about twe and
one-half times larger than its standard error

This difference in results with respect to the
sigmficance of the unemployment variable, as
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Barro pomnts out, may reflect the difference be-
tween the two studies mn the form and measure-
ment of this variable ** The first difference 1s that
Feldsten uses as his measure of unemployment
(RU) the unemployment rate for the entire labor
force Barro’s measure 1s the unemployment rate
for the entire labor force adjusted to reflect Dar-
by’s counting of government emergency workers
during the depression as employed persons®® A
second difference 15 that Barro’s unemployment
rate enters the equation as a composite variable
(RU+¥ D) and Feldsten’s rate enters simply as
RU Barro argues that the RU*¥Y D specification
15 more reasonable than the simple linear specifi-
cation of T This 1s based on his view that “the
unemployment rate (relative to the natural rate)
would seem to be a proportional measure of the
deviation of income from its ‘normal’ position ”

According to Barro, when the unemployment
rate 15 excluded from the equation, “social secu-
rity wealth serves as a positive proxy” for this
variable during the 1929-74 period He adds that,
with the sigmficance of the unemployment varia-
ble 1n both time periods, no justification exists
for excluding this variable from the consumer
expenditure equation'* Barro thus finds no evi-
dence to support the hypothesis that the social
security system has a sigmificant effect on con-
sumer expenditures

Barro also estimates his basic equation with the
constant excluded Tines 5-8 in table 4 present the
regression coeffictents and standard errors of the
S8WE1 and YD+RU varables when the basie
equation 1s estimated with the constant excluded
The regression coefficient of the SSW&1 variable
18 not significant, even when the unemployment
rate variable 1s excluded from the equation The
unemployment rate variable 18 sigmificant 1 both
time periods

1B According to Barro, the difference may be in the
wealth variable, since the net worth serles he uses Is
not the same as that used by Feldstein

1 Michael R Darby, “Three-and a Half Million US
Employees Have Been Mislaid Or An Explanation of
Unemployment, 193441," Journal of Politicel Eeconomy,
February 1976, pages 1-16

¥ When SUER is excluded the unemployment rate
variable is insignificant Thus it is not the definition or
specification of Barro's unemployment rate variable that
accounta for its significance but rather the inclusion of
SUR The Rarro equation was reestimated by Seliz
Lesnoy of the Division of Economic and Long-Range
Studies, Office of Research and Statisties, Social Security
Administration
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The justification for foreing the constant term
to zero 1s that the underlying utility functions for
households may be homothetic If this relation-
ship exists, then one would expect consumer ex-
penditures to double when mmcome and wealth are
doubled The homotheticity property requires the
constant to be zero Since this property 1s plaus-
1ble, Barro estimated his equation with the con-
stant excluded as well as included

In summary, the empirical results of Barro’s
study offer no support for the hypothesis that the
social security program depresses saving Inter-
preted 1n a narrow sense, the study reaffirms the
conclusions reached after a careful interpretation
of Feldstein’s empirical results—that 13, an anal-
ys18 and interpretation of the evidence based on
US time-series data offers no support for the
hypothesis that the social security program de-
creases private saving

DARBY STUDY

Michael Darby’s 1978 study 1s the latest mvesti-
gation mnto the effect of the social security system
on saving ** Darby estimates a consumer expendi-
ture equation using US time-series data for
1929-74 He analyzes the same basic data as do
Feldstein and Barro, with some differences The
basic form of his consumer expenditure function
differs significantly, however, from previous
studies Darby estimates a permanent-income con-
sumption function In the other three studies
discussed here the basie regression equations were
based on life-cycle saving (or consumption) mod-
els Darby’s basic equation 1s derived from a
permanent-mcome consumption function He
points out that the basic difference between per-
manent meome and hfe-cyele models 1s primarily
differences 1 techniques of esiimating wealth

Darby’s basiec equation 1s

0=a+ 61YP; + szTt + bth "I" b.Dg-z
+ By(PD/PND), - baty + b:iSSe -+ u,

where (' 1s consumer expenditules, /2 1s permanent

¥ Michael R Darby, op cif, 1978

1 Zee Michael R Darby, “Postwar US Consumption,
Consumer Expenditures and Saving,” American FEco-
nomic Review, Papers and Proceedings, May 1975, page
218
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mncome, Y7 18 transitory mcome, J 18 real money
balances, D 1s the stock of consumers’ durable
goods, PD 18 the price of consumers’ durable
goods, PND 1s the price of consumers’ nondurable
goods, ¢ 15 the market rate of interest, 8§ 15 the
social security variable, and 4 13 the error term
All variables except PD/PND and ¢ are in 1958
dollars The variables, unlike those in the previous
studies discussed here, are not per capita YP,
permanent mcome, 18 computed by the exponen-
tially dechining weight method as

YP.=BY¢+ (1—B) (1+ ¢}YP.,

where B 18 01, ¢ 15 the period trend growth rate
of 00386 per year, Y Pis: = ¥ 1520, and ¥ 1s real
private-sector 1income adjusted for the imputed
yield on the stock of consumers’ durable goods
YT, transitory income, 1s simply ¥ minus ¥ P

Darby estimates his basic equation for two dif-
ferent time per1ods—1929-74 (excluding 1941-46)
and 1947-74 These time periods are identical to
those used by Barro Darby employs four meas-
ures for the effects of social security (1) net
social security wealth (SSWN1), (2) gross social
security wealth (SSWE1), (8) social security
taxes (S8 Tax), and (4) a benefit-coverage vari-
able

Darby’s results for the first three variables are
presented here The statistical performance of the
benefit-coverage variable 13 clearly inferior, and
those results are not presented here

Darby employs two measures of real money
balances—a3/7 (currency plus demand deposits)
and 472 (37 plus bank time deposits) /7 has
performed better than M2 in postwar consumer
expenditure functiens, according to Darby Clas-
sification of demand deposits before the Banking
Acts of 1933 and 1935 (which prohibited interest
payments on demand deposits) was highly arbi-
trary Thus, Darby uses 4/2 as an imperfect proxy
for the medium of exchange for the period 1929-
74 His equations for both time periods, however,
are alternately estimated, first with 277 used as
the measure of real money balances and then with
M2 used as the measure of money balances

As noted, M2 does not do nearly as well as M1
1n the postwar regressions For the entire period,
M2 does better than A/1 because, Darby says, “of
the 1nconsistency 1n economic meanmg [of /1]
i the early part of the period” Thus Darby’s
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TaeLe § —Darby’s regression results relating consumer ex-

penditures to social security wealth, taxes, and real money
balances 1

Regression coefficienta and ¢ statistics 2
Boclal security Real money
Dependent variable wealth Bocial balances
security
G Net iy '
TOs8 [
(SSWOL| (SSWND| taxes) | M1 M2
Consumer expendl
tures In— .
1929-40, 1947-74 0 02 -l - - 0 039
q . - - (0 078)
192940, 1M7-T4____ 0017 N 042
a 31) [ - - ¢ UBh}
1929-40, 1947-T4 _ 0 862 - 0 063
. - {142) (1 55)
1929-40, 194774 ¢ 033 - 0 164 .-
- {2 20) . - 0 27) .- .
192940, 147-74 . 0 024 . 0 0o - -
21| .. . {0 09) e e em
192940, 1947-74 - - 1407 0 022 .-
.. (1 98) © 87)
1M47-74 - - 0 003 . - ¢ 010
{0 09 - - - {115}
1947-74 - - oW - - - 074
0 50) . B - (0 89)
147-714 - . . |- . 0 152 . 0 101
. {0 19) {1 72)
IM7-74 . . .. . -0 017 . - 0728 [, .
079 .. 48| ... ..
W .. - L | —0o1l - - - 0 R
08| ... .. - @08 ... .
1947-74 PO - . 0 0596 0 4l -
.- - - - 0 17) 4 49) .

1 The ragression coefficients of ¥ Py, YTy, and Puy have the expected signs
and sre significant The regression coofficlents on (PD/PND), and i Bre
generally insignificant

* The ¢ statistics shown in parentheses

discussion emphasizes the regression results using
M2 for the 1929-74 period and X1 for the 1947-
74 period

Table 5 presents the regression coeflicients and
the ¢ statistics for the social security variables
generated when Darby’s basic equation 1s esti-
mated Lines 1-3 present the results when 1/2 1s
used n the estimated equations for the entire
period 1920-74 The regression coefficients of the
social security variables are all mutually consist-
ent with respect to themr size, and they imply
about a 20-percent reduction m the 1971 saving-
meome ratio The ¢ statisties for the three regres-
sion coeflicients of the social security varwable
range from 131 to 142 With the appropriate
two-tall test applied, the regression coefficients are
not stgnificantly different from zero at the 05
level They are only significantly different from
zero at the 20 level Since the usual significance
level used 1n econometric analysis 1s the 05 level
or better, the hypotheses that the regression co-
eficients of the social security variables are sig-
nificantly different from zero must be rejected

In lines 4-6, Darby’s empirical results are
shown for 1929-74, using the M1 concept of real
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money balances The regression coeflicients on all
three social security variables are significant at
the 05 level, using a two-tail ¢ test Unfortunately,
little or no mmportance can be attached to these
results since the equation 1s estimated by using a
real money balance variable (/1) whose eco-
nomic meaning, as Darby states, 1s inconsistent
during the early part of the period 1929-74
Darby himself appears to attach little importance
to these results since he relegates the diseussion of
them to a footnote

The empirical results for the postwar period
are presented in lhines 7-12, the bottom half of
table 5 The regression coefficients of all three
social security variables are not sigmificant, re
gardless of the measure of real money balances
used As Darby correctly points out, no evidence
exists that the social security program has af-
fected personal saving during the postwar period
In summary, 1t 1s clear that Darby’s empirical
results do not support the hypothesis that the
social security program results in decreased sav-

ng

SUMMARY AND CONCLUSIONS

The empirical results of the four major studies
that investigate the effect of the social security
program on personal saving by using U S, time-
series data have been reviewed here Table 6 sum-
marizes these results It presents the regression
coeflicient and ¢ statisties for the social security
wealth variable using a representative equation
from each of the studies ** In lines 14 the results
for the post-1929 period are presented None of
the regression coefficients are statistically signifi-

"cant at the 05 level with a two-tail # test applied
In fact, none of them are sagnificant at the 10
Tevel Tanes 5-8 present the results for the post-
war period 1946-74 Again none of the regression
coeflicents are statistically signtficant with a two-

“tail ¢ test applied at the 10 level The conclusion
that seems incontestable 1s that the empirical re-
sults do not support the hypothesis that the
social security program decreases private saving

Although the empirical analysis of the U S
time-series data has not produced any evidence

7 «Representative” here means an estimated equation
that in this author's judgment has the strongest justifica-
tion on both empirical and theoretical grounds
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TABLE 6 —Representative emtf)mcal results from the four

studies using U S time series data
Regression
s
and # statistics
Dependent variable Investigator of social
security
wealth 1
. - {(B5WQ)
Personnl saving in 1926-60 _ .. .... ... | Munne!l -0 030
Consumer expendititres in— a0
1920-40, 1947-71 _ v+ = = e « | Feldstein 0 00
192940, 1947-74 .. . . e am Barro éﬂﬂ?}.)
1 40
192040, 1047-74 __ . . . ... . Darby O(Dl‘i')
1 31
Fersonal saving In 194669 ._ . . __. .. | Munnell -(g 058)
Consumer expenditures in— 440
147-T1 ool ool cen eae = wen —ae- o | Feldsteln 0 029
0 B3
IM7-M e e o e oo o . ..- | Barra é 014)
{0 39
147-74 . .. . .. ... ... ....| Darby 0 011)
¢ 59)

1 The ¢ statistics shown In parentheses Foldstein and Barro used the
standard errors rather than the ¢ statistics For esse In comparison, the
stanldtard errors were replaced with the appropriate ¢ statistics for thelr
results

that the social security system has a significant
effect on saving, 1t does not necessarily mean that
such an effect does not exist If such an effect does
exist, then, for whatever reasons (hmitation of
the basic data, madequacies 1n the construction of
particular variables, or problems with the esti-
mation techniques), the empirical analysis of
US time-series data has not been able to 1solate
or capture this effect :

1t should be noted, however, that the studies
reviewed here have used different time periods
and various functional forms of the consumer ex-
penditure and saving functions These functional
forms have included a rather wide range of ex-
planatory variables Among these variables are
Income, permanent 1ncome, transitory income, re-
tained earnings, household wealth, the unemploy-
ment rate, the labor-force participation rate of
the aged, the stock of household durables, the
ratio of the price of consumer durables to the
price of consumer nondurables, real money bal-
ances, the market rate of interest, and four differ-
ent soclal security variables

Gaven these efforts, one 18 not encouraged that
further analysis of US time-series data will yield
results that differ from those discussed If this
fact 15 true, one 13 faced with either of two con-
clusions (1) The analysisof US time-series data
cannot 1solate the effect of the social security pro-
gram on private saving or (2) the program does
not have a sigmficant effect on private saving
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