3

An Examination of Empirical Tests of
Social Security and Savings!

ALAN AUERBACH and LAURENCE J. KOTLIKOFF

The effect of social security and other forms of government debt on
national savings is perhaps the most widely debated policy question in eco-
nomics today. The issue has intrigued economists since David Ricardo, but
is receiving increasing attention as U.S. economists seek explanations for
low rates of'capital formation and productivity growth. The numbers at stake
in the social security debate are quite large. Martin Feldstein has pioneered
theoretical and empirical research on this subject over the last decade. His
estimates (Feldstein 1974) suggest that social security has reduced U.S.
savings by almost 40%. General equilibrium simulations of the long-run
effects of unfunded social security on capital formation (Kotlikoff 1979a)
confirm a potentially large effect. Over the years the issue has been joined at
both the theoretical and empirical levels (Barro 1974, 1978; Darby 1979;
Leimer and Lesnoy 1980).

This chapter examines recent cross-section and time-series empirical
tests of the social security savings question, and argues that given current
data, neither type of test has much potential for settling the controversy. It
focuses in particular detail on the specification of social security time series
regressions. There are a number of problems of specification that can easily
lead to highly unstable coefficients, and to rejection of the hypothesis that
social security reduces savings, when this is in fact true. These points are
demonstrated by running regressions on hypothetical data simulated from a
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perfect-foresight life-cycle growth model (Auerbach and W.oEwom, .Gmmv.
Although the data are obtained from a model in which social m.mocna\ re-
duces the nation’s capital stock by almost 20%, time-series social security
regression coefficients vary enormously depending on the specified level of
the program, the preferences of hypothetical households, the level and type
of concomitant government policies, and the time interval of the data. H.n-
deed, social security coefficients for certain regressions are negative, despite
the significant burden of the social security debt.

The first section discusses theoretical problems, with cross-section and
time series tests of the social security savings hypothesis. The second sec-
tion points out significant errors of specification in mEm-mm.ulam social security
regressions. The third section describes dynamic simulations of the effect of
unfunded social security in a perfect-foresight life-cycle growth model. The
fourth section uses data simulated from this model to examine the Eo&.o-
tions of the life-cycle model for the sign, magnitude, and stability .om social
security time series regression coefficients. The time series coefficients ob-
tained from this simplest of life-cycle models are sufficiently unstable to cast
major doubt on the value of the entire exercise.

Empirical Tests of Social Security and Savings—
Theoretical Difficulties

The life-cycle (Modigliani and Brumberg 1954) and infinite-horizon me.d.o
1974) models of intertemporal consumption choice provide the ﬁ.rwo_dcom_
underpinning of most tests of the effect of social security on savings. Both
models posit rational utility-maximizing behavior; the life-cycle model as-
sumes that economic agents are selfish and care only about their own current
and future consumption. The infinite-horizon model assumes that agents are
altruistic and care about their descendant’s consumption as well. In a life-
cycle model, since individuals care only about consumption over their re-
maining expected lifetimes, their marginal propensities to consume oﬁ of
full available resources will depend crucially on their age. Intergenerational
redistribution of resources in a life-cycle model will affect aggregate con-
sumption, and thus national savings. In a Barro-type infinitely lived family
model, consumption of family members of a particular age depends not on
their own resources, but rather on total family resources. In a Barro model,
cohort consumption and thus aggregate consumption is independent of the
cross-cohort distribution of resources.

The theory of unfunded social security is identical to the general theory of
deficit policy; holding the path of government expenditure oou.ﬂmnwuﬁ any
reduction in the net tax liabilities of one generation that are associated with a
deficit must be made up by a higher net tax liability on some other genera-
tion. Thus, social security, as well as any other government deficit, consti-
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tutes an intergenerational transfer. This transfer will have a real effect on
aggregate consumption and national savings if different cohorts have differ-
ent marginal propensities to consume out of transferred resources. Ideally,
one would think that the best way to test the Feldstein-Barro government-
deficit question is to regress a cohort’s consumption on that cohort’s own
resources as well as on the resources of other cohorts. If resources of other
cohorts significantly affect the consumption of a particular cohort, the Barro
view would seem to be supported. If the resources of other cohorts did not
affect a particular cohort’s consumption, Feldstein’s view would seem to be
supported. We use the word seem because a finding that resources of other
cohorts did not affect the consumption of a particular cohort could be consis-
tent with the Barro view according to the following scenario: Suppose that
the family head at each moment in time allocates total resources to the
various family members and tells them to consume just like life-cycle con-
sumers. The Barro family head could, then, always redistribute family assets
in such a way that each family member at each age appeared to be behaving
independently from the others. Such an exact year-by-year reshuffling of
family resources seems unlikely, but is nonetheless a theoretical possibility.

It is also possible to provide theoretical arguments consistent with both
the Feldstein life-cycle view of savings and an empirical finding that the
consumption of one cohort depends on the resources of other cohorts. Imag-
ine a life-cycle world in which unexpected changes in government tax-trans-
fer policies, as well as periodic macroeconomic fluctuations can, ex ante, be
expected to significantly alter the cohort distribution of lifetime resources
and utility. In such a world, completely selfish but nonetheless risk-averse
life-cycle savers might seek to pool these risks with members of other co-
horts. In the limit, perfect insurance arrangements between different cohorts
alive concurrently will link the consumption of one cohort to the consump-
tion of other cohorts, and the resources of one cohort to the resources of
other cohorts. Consider the following simple example of intercohort risk
pooling: Suppose life-cycle agents live for two periods, and suppose the
government indicates at the beginning of one period that it will announce
with probability P a lump-sum transfer from the young to the old at the end
of the period, and with probability 1 — P a lump-sum transfer from the old to
the young at the end of the period. At the beginning of the period, risk-averse
old and young cohort members will seek to pool this risk among themselves.
Since, by assumption, there is no social risk to be absorbed collectively by
the young and the old, insurance arrangements permitting, these cohorts will
arrange to consume exactly the same amount independent of the eventual
government transfer. Each cohort’s consumption will depend on aggregate
resources rather than on the cohort distribution of resources after the gov-
ernment enacts its policy.

Although it is hard to point to explicit real-world insurance markets that
are in the business of pooling these types of risks across cohorts, implicit
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cohort risk-sharing arrangements may be operative within real world institu-
tions, such as firms and families. Robert Hall (1980) presents evidence that a
sizable fraction of American workers experience a more-or-less permanent
relationship with a single firm over their working lives. If one thinks of firms
as competing for new young workers by offering implicit lifetime contracts
that offer the highest level of expected utility, then firms will certainly have
an incentive to provide implicit contracts that pool cohort risks between the
firm’s current old workers and its new employees. Firms could, for example,
offset government tax-transfer policies that redistribute across selfish, but
risk-averse, cohorts by adjusting their age-compensation profile. Presum-
ably, selfish old and young family members can also devise acceptable co-
hort risk-sharing schemes, since such an implicit contract could improve the
situation of each member.

We do not mean to suggest here that perfect insurance arrangements
between living members of different cohorts would completely undo the
long-run effects of social security on savings. Such an argument for debt
neutrality would only be valid if all current and future cohorts could come
together ex ante and sign an insurance contract protecting ﬁrmEm.mT.\om
against redistributive government behavior. Our point here is that ouamﬁ.Em
cohorts can collectively hedge themselves against government redistribution
among themselves, and that this behavior could make them act as if only
total resources mattered. Introduction of social security in such a world
would raise the consumption of all currently living cohorts, since the pro-
gram would still constitute redistribution against cohorts not yet UO.B. .

Although this discussion suggests that both the life-cycle and infinite E.E-
zon models can rationalize a wide range of cohort-specific consumption
behavior, actual knowledge of such behavior would greatly narrow the range
of theories that are consistent with the facts. Unfortunately, time-series data
on cohort consumption and after-tax future resources are not available. In
their absence, Feldstein and others have used time-series data on aggregate
consumption. The next section examines a host of difficulties with conven-
tional time-series tests of social security and savings. .

If time-series data on cohort consumption are not available and aggregate
time series consumption data are insufficient, is there hope that cross-sec-
tional microevidence could resolve the controversy? A key problem with
using cross-section data is that they are based on households rather than
families, and again certain results that might at first glance be thought to
verify the life-cycle theory are also perfectly consistent with the Barro z.uo-
ory, and vise versa. In this case, problems arise because the cross-section
data do not distinguish transfers across generations from transfers across
families.?

To give an example, suppose a cross-section regression showed that so-

2 Robert Barro suggested this point in a recent conversation with one of the authors.

8. An Examination of Empirical Tests of Social Security and Savings 165

cial security wealth had a positive and significant effect on household con-
sumption. Such a finding is predicted by the life-cycle theory, but it is also
consistent with Barro’s view for the following reason: Those households
with greater than average social security wealth are presumably members of
families that receive greater than average social security wealth; thus the
social security variable is contaminated with interfamily transfers, and these
interfamily transfers will increase the consumption of Barro-type family
members in those families receiving these greater than average transfers.

Although a social security wealth coefficient would not help resolve the
issue, other cross-section regression experiments might help. Under the life-
cycle theory, for example, the marginal propensity to consume this period
out of future resources increases with age. This prediction holds for conven-
tional specification of preferences independent of whether the date of death
is taken to be uncertain, and independent of whether annuity insurance is
available. In a Barro model, the marginal propensity to consume out of total
family resources could increase or decrease by age. Hence, given the prob-
lem that greater household resources may proxy for greater family re-
sources, the Barro model could not be refuted by a finding that the marginal
propensity to consume increased with age. But suppose one found that the
marginal propensity declined with age. Such a finding would, we believe, be
hard to reconcile with the Feldstein life-cycle view. This is an example of a
test that could possibly refute the life-cycle theory, but that could not sup-
port the strict life-cycle theory over the Barro view.

Unfortunately the paucity of U.S. consumption data is not confined to the
macro level; there exists no U.S. micro data set that simultaneously reports
household consumption and household resources in sufficient detail to con-
duct the experiment described here.

In the absence of micro consumption data, economists have naturally
turned to data on net worth and bequests. Net worth partly reflects con-
sumption, but in addition to accumulated past flows of consumption, current
net worth reflects accumulated flows of net intergenerational transfers as
well as patterns of earnings and rates of return that are not directly related to
consumption.

Insofar as net-worth data reflect past patterns of consumption, regression
coefficients of net worth on social security variables face the same problems
of interpretation as regression coefficients of consumption on social security
variables. Thus, a finding that social security wealth depresses private
bousehold net-worth accumulation is consistent with both the life-cycle and
the infinitely lived family theories of consumption. Again, cross-family
transfers could make families with greater than average social security
wealth accumulate less private assets than would otherwise be the case.

Cross-section bequest regressions may provide refutable tests of at least
the life-cycle theory, but caution is advised here as well. At first glance, the
Feldstein view would seem to be refutable by finding that the elasticity of
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bequests with respect to full future resources was significantly greater than
zero both in the statistical sense and in the sense of a large number, and that
this large elasticity held true at all levels of resources; that is, for the rich and
poor. If bequests represented the only form of intergenerational transfers
from the old to the young, and if there were no transfers from the young to
the old, the issue would be settled. One could simply take this elasticity, find
the percentage change in full resources of the aged represented by social
security intergenerational transfers, and compute how much they trans-
ferred back.

One might think that simply the real world observation that the elderly at
all lifetime income levels leave bequests by itself refutes the life-cycle the-
ory. This is not necessarily so. First of all, the theory is about net transfer
flows. Our data generally detail gross bequests, and these gross bequests
represent only one component of the gross flow of transfers from the old to
the young. Very little information is available concerning transfers from the
young to the old. These transfers need not, by the way, be pecuniary. Care
of elderly parents in terms of housing and assistance in chores and the like
constitutes a transfer of resources from the young to the old.

In general, resource transfers from the old to the young and from the
young to the old need not reflect altruism; these transfers can occur and still
be perfectly consistent with the selfishness assumed in the life-cycle model.
Kotlikoff and Spivak (1981) demonstrate that family risk-pooling be-
havior, where the risk is the uncertainty of the date of death, could give rise
to bequests as well as transfers from the young to the old. These transfers
can occur even though family members are completely selfish. Indeed, fam-
ily members could hate each other and still bequeath and transfer resources
to each other simply because of the desire to mitigate the risks associated
with the date of death. The way these implicit family annuity contracts work
is that old family members use their promise to bequeath in the event that
they die to extract consumption-support from their children as they continue
to live. If the government now comes to this selfish but risk-pooling family
and uses social security to transfer a dollar from the young members to the
old members, the family risk-sharing deal may be renegotiated with the old
extracting more support from the young in exchange for their now-larger
promised bequest.> The fact that social security comes in the form of an
annuity is not fundamental, since old family members can purchase life
insurance to, in effect, transfer those future streams into a current contin-
gent bequest. In such a Feldstein world, one could find a positive cross-
sectional coefficient of social security on bequests despite the fact that the
old people end up consuming more than they would otherwise have con-
sumed. The old may thus increase their gross transfers to the young in

3 This presumes that the family members did not ex ante insure among themselves against
_such government behavior.
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response to social security, while expected net transfers from the old to the
young decline.

To summarize these general comments, one must be cautious of any
macro or micro findings that purport to support one theory and refute the
other because both theories are quite flexible in terms of the savings and
transfer behavior they can explain and the regression coefficients they can
rationalize. In addition, in our preoccupation with social security coeffi-
oﬂocau we may be overlooking some more fundamental tests of the life-cycle
theory.

Specification Bias in Social Security Time-Series Regressions

The major difficulty in evaluating time-series results suggesting that social
security does or does not reduce private saving is that the regression specifi-
cations do not correspond very closely to the life-cycle model of consumer
choice. Though this criticism may also be applied to standard attempts at
estimating the basic life-cycle model using aggregate time-series data (Ando
and Modigliani 1963), it is a more serious problem in the ‘‘extended’’ life-
cycle model because the particular phenomenon of interest, social security,
introduces new difficulties to the interpretation of regression resuits.

To begin our discussion, we derive the expression for optimal consump-
tion behavior by life-cycle consumers who have no bequest motive or labor
supply decision. Lifetime utility is assumed to take the form:

T cl-

Mcfovleé_l y>0, v#1
=1 Y
U= 0))

T
XA +p)yViogC, y=1,
=1

where C, is the household’s consumption age ¢, T is the age at death, and p
and vy are taste parameters characterizing, respectively, the pure rate of time
preference, and the inverse of the partial elasticity of substitution between
any two years’ consumption.

For a household of age i, the appropriate objective function is

T NHIQ
M:erilglq\ y>0 y#1

v =y @
M. 1+ p) D log C, v =1

Under a regime with a proportional income tax and a social security
system supported by payroll taxes, the budget constraint facing a household
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of age i is: ,
W + HW; + SSW; = PV(C;, va

where W;, HW;, SSW;, and PVC; are, respectively, real assets, human
wealth, social security wealth, and the present value of current and future
consumption of the household. Real wealth is directly observable. E:Em:
wealth equals the present discounted value of labor income, net of income
and social security taxes. Social security wealth is the discounted value of
future benefits. .

Solving for the optimal consumption path yields the following expression
for current consumption for such a household:

C; = ay(W; + HW; + SSW)), 4)

where

= Wi a+ BAT:@ ﬁhw T +r(l — ﬁLAT:&va 5
=1 =

T
and r, and 7, are the gross interest rate and rate of income tax that prevail
when the household is age s.

From (4) and (5), it is apparent that unless y equals one, each household’s
behavior will depend on future interest and tax rates, given the ooq.ooﬁ
computation of HW; and SSW;. Thus, even at the individual level, Ew\ life-
cycle expression (4) will not, in general, exhibit stable coefficients, as inter-
est tax rates vary over time. This problem is particularly acute when one
considers as important a change in policy as the introduction of unfunded
social security. If the hypothesis that social security drastically reduces
savings is correct, it will obviously lead to changes in interest rates and
income tax rates along the transition path to the economy’s new steady-state
equilibrium. Moreover, the presence of active fiscal policy will m.ﬂmo make
interpretation of regression results difficult, because various deficit and tax
policies that need have nothing to do with social security will also ormbm.o tax
rates and rates of return, and hence the estimated time-series coefficients.
This is the Lucas (1976) critique.

Even assuming that y = 1, in which case «;is a constant that depends only
on p and i, aggregation of (4) into an estimable equation is not mqmmmr.ﬁ)oﬂ-
ward. Aggregation of these consumption relations over all households yields
the expression:

C =aW + aHW + aSSW, ©)

where @, &, and & are the average values of « in the sample weighted by each
cohort’s real wealth, human wealth, and social security wealth, respec-
tively, and C, W, HW, and SSW are aggregate measures. At any point in
time, the three coefficients will differ because the three forms of wealth are
distributed differently across age cohorts in the population. Among young
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individuals, for example, real wealth will be small (perhaps negative) relative
to human wealth. The opposite is true for retirees. Thus, the aggregate
coefficient on real wealth should be higher than that on human wealth, since
«a; increases with 7.

This relationship would not pose a problem in itself if it were fairly stable
over time, that is, if there were no important demographic shifts or other
changes in the age distribution of these variables. However, such can hardly
be claimed for a period during which social security is introduced; the age
distribution of human and nonhuman wealth will change, and the aggregate
coefficients & and &, and, as a result, the social security wealth coefficient &
should be unstable.

Further difficulties arise in actual estimation attempts because the values
of HW and SSW are represented by inexact proxies. Human wealth is typi-
cally replaced by some measure of disposable income. This involves several
problems. First, the appropriate income measure would not include capital
income, for this constitutes double counting. Second, the relationship be-
tween net labor income and human wealth changes by age, with the ratio of
the latter to the former decreasing over time. Again, these ratios will depend
on the interest and tax rates expected to prevail in the future, and these
surely cannot be assumed constant.

Finally, social security wealth as it appears in (4) and (6) should be calcu-
lated using the actual path of future net interest rates; standard empirical
analyses assume some constant discount rates to estimate social security
wealth. Since rates of return will change during the economy’s transition
response to social security, this procedure obviously introduces an errors-in-
variables bias.

In summary there appear to be severe difficulties in estimating a stable
relationship between aggregate consumption and the various forms of aggre-
gate wealth when variations in the data reflect changes in tax rates or savings
incentives that disturb net rates of return and the age distribution of different
forms of wealth. The theory of unfunded social security in a life-cycle model
unequivocably predicts significant changes in the time path of interest rates
and the distribution of resources by age.

Simulation of a Life-Cycle Economy with Social Security

The previous section detailed several problems of specification that make
the interpretation of social security time-series regression results difficult, if
not impossible. Since the specification errors interact in a complex way, it is
hard to know a priori what social security regression coefficient one should
expect to find under the hypothesis that the data were actually obtained from
a life-cycle world. To investigate how serious this problem is in practice
requires data for which the social security life-cycle savings hypothesis is
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actually true. The purpose of this section is to describe simulation experi-
ments that were run, in effect, to manufacture hypothetical life-cycle social
security data. These data are used in the next section in time-series regres-
sions to investigate the actual predictions of the life-cycle model for standard
time-series regression coefficients.

The simulation model is based on the assumption of perfect foresight or,
equivalently, since there is no uncertainty in the model, rational expecta-
tions. The interrelated supplies of capital of all cohorts living during the
transition from the economy’s initial steady state to the new steady state are
solved simultaneously with firms’ demands for capital along the transition
path to compute the economy’s equilibrium growth path. We next present
additional equations of the model, and then describe the algorithm used to
solve for the economy’s equilibrium growth path. v

To the household behavior already described, we add a single production
sector characterized by the Cobb—Douglas production function:

Y, = AK?[(1 + gYLJ'"™", 7

where Y,, K,, and L, are output, capital, and labor at time ¢, A is a scaling
constant, g is an exogenous productivity growth rate that is set equal to .02,
and ¢ is the capital share of output that is assumed to equal .25. L, is simply
equal to the sum of labor endowments of all individuals in the work force. In
our analysis we assume that each individual’s endowment of human capital
grows at an annual rate of .007, and that general population growth is 1% per
year. K, is generated by a recursive equation that dictates that the change in
the capital stock equals private plus public savings. Competitive behavior on
the part of producers ensures that the gross factor returns, r, and w;, are
equated to the marginal products of capital and labor at time #:

r. = sA[KJ/(1 + gYLJ1 ™09, (8a)
we = (1 — &)A(l + gl [KJ(1 + g¥Ll. (8b)

The assumption that the return to capital equals its marginal product implies
that the market value of capital goods always equals their reproduction cost;
that is, adjustment of capital to desired levels is instantaneous.

Leaving aside social security, the government in our model is assumed to
have a stream of consumption expenditures G; that it must finance using
income tax and one-period debt. Debt is a perfect substitute for capital in
household portfolios, and enables the government to save (run surpluses)
and dissave (run deficits). If Ag, is defined as the value of government assets
(taking a negative value if there is a national debt), government tax revenue
at the end of period ¢ is:

R, =1[W.L, + r(K, — Ag)l, )]

where 1, and r, are the rates of income tax and interest at time . Given the
government’s ability to issue and retire debt, its budget constraint relates the
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present value of its expenditures to the present value of its tax receipts plus
the value of its initial assets:

’

B m iu ~ IH

§+ME:+&auMF:.T&@. :8
=0 “-5=0 t=0 Ls=0

(Note that G, corresponds to a different concept from that reported in the

national income accounts, which includes government purchase of capital

goods.) Eq. (10) is required to hold in all our simulations.

Social security is added to this government sector by introducing an an-
nounced path of social security benefits. The path of social security benefits
is calculated by assuming retired individuals receive a certain replacement
rate of average lifetime wages, adjusted for productivity growth. Our proce-
dure corresponds to the lifetime wage-indexing formula of the U.S. social
security system. The replacement rate chosen, in combination with the path
of wages for each cohort, yields a pattern of liabilities of the social security
system, SSB,. To pay for those benefits, the government uses strict “‘pay as
you go”’ financing, assessing a payroll tax at rate ¢, in year ¢ to yield receipts
equal to SSB;.

The actual solution for the economy’s behavior over time always begins
with a characterization of the initial steady state, given initial tax structure
and government debt. We assume that individuals of different generations
alive during this steady state correctly perceive the tax schedule and factor
prices they will face over time, and behave optimally with respect to these
conditions. We utilize a Gauss—Seidel iteration technique to solve for this
equilibrium: We start with an initial guess of the capital-labor ratio (K/L),
derive in each iteration a new estimate to update our guess, and continue the
procedure until a fixed point is reached. Given the method of deriving new
estimates of K/L, such a fixed point corresponds to a steady-state rational
expectations equilibrium.

The following is a description of how the iteration technique proceeds. A
schematic representation is provided in Figure 8.1. In the first stage, a guess
is made of the capital-labor ratio (equivalent to a guess of the capital stock,
since labor supply is fixed). Given the marginal productivity equations (82)

m Production
K/L | function w, r

Savings '

Life-cycle .
c definition A Aggregation : K/L

behavior

Income
definition

Revenue
Y constraint

FIGURE 8.1. This schematic representation shows how the iteration procedure for a pro-
gressive income tax proceeds.
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and (8b), this yields values for the wage w and interest rate r. By using the
estimate of w, we may then solve for the steady-state level of benefits SSB as
well as the payroll tax ¢ necessary to support those benefits. Since income
and required government revenues are given, a first guess of 7 is obtained.
From the values of r and 7, we then calculate the present values of social
security benefits SSW as well as future earnings HW. Assuming initial assets
to be zero, we then apply Egs. (4) and (5) to obtain the life-cycle consump-
tion path of the representative individual, C. From the definition of savings,
this yields the age—asset profile A which may be aggregated (subtracting any
national debt assumed to exist) to provide a new value of the capital stock
and capital-labor ratio. When the initial and final values of K/L and the tax
rate are the same, this implies that the steady state has been reached.

Solution for the final steady state proceeds in a similar manner. The
transition is solved for in the following way. We assume the transition to the
new steady state takes 150 years, then solve simultaneously for equilibrium
in each of the 150 years of the transition period under the assumption that
everyone believes the new steady state will obtain. This solution method is
necessary because each household is assumed to take the path of future
prices into account in determining its behavior. Hence, the equilibrium that
results in later years will affect the equilibrium in earlier years. Specifically,
we assume that individuals born after the transition begins know the transi-
tion path immediately, and that those born before the beginning of the transi-
tion behaved up to the time of the change in government policy as if the old
steady state would continue forever. At the time of the announcement of a
new policy, existing cohorts are ‘‘born again’’: They behave like members of
the new generation except that their horizon is less than 55 years, and they
possess initial assets as a result of prior accumulation. An iteration tech-
nique is used again, but here we must begin with vectors of capital stocks
and tax rates (one pair for each year). Further, we cannot simply solve for
the behavior of a representative cohort, but rather must calculate the behav-
ior of each cohort alive during the transition. This procedure, although con-
ceptually no more difficult than that used to find the steady states, requires
considerably more computation. Since the ultimate paths converge to the
final steady state well before year 150, the assumption about conditions after
year 150 does not influence our results.

The solution technique just described was used to simulate the introduc-
tion of an unfunded social security system similar in size and character to
that currently in force in the United States. A number of different types of
simulations are considered. In each simulation exercise, we assume that
there is no social security program in the economy’s initial steady state;
social security is introduced unexpectedly; and there is no prior announce-
ment of the system before benefits start being paid.

In our basic simulation the utility taste parameters p and vy are set equal to
.02 and 1, respectively. There is no national debt aside from that implicit in
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the social security system; the income tax rate is set initially at .30, and the
replacement rate is immediately set at its long run value of .45.

In the initial steady state without social security, the capital-output ratio
is 3.11, and the gross interest rate is 8.04%. The introduction of social
security ultimately leads to a new steady state where the capital stock is
lowered by 17%, with the gross interest rate rising to 9.24%. Because of the
lower output levels, the income tax rate must rise to 31.4% to raise the
required revenue. The solid black line in Figure 8.2 describes the transition
path of the economy’s capital-effective labor ratio. Year 1930 is the hypo-
thetical year of enactment. The value of 100 indicates the capital effective
labor ratio that would have prevailed with no social security. Surprisingly,
the transition to this final steady state occurs quite rapidly; it is virtually
complete only 30 years after social security is first introduced.

As expected, the introduction of pay as you go social security is beneficial
to initial retirees under the new system since they receive benefits and are
required to pay no payroll taxes. However, ultimate crowding out of capital
lowers the welfare of individuals in the long run. Figure 8.3 depicts the path
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FIGURE 8.2. These three curves show the iransition of the capital stock under various
conditions; a 40% replacement rate is assumed.
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FIGURE 8.3. This curve shows the path of welfare changes by the @5}. date of particular
cohorts. The year of enactment is taken to be 1900.

of welfare changes by the birth date of particular cohorts; the vertical line in
the diagram marks the year of birth of the cohort born in the year of enact-
ment. The year 1900 is taken as the hypothetical year of enactment. The
numbers on the vertical axis measure the percentage increase (decrease) in
each cohort’s lifetime resources that would leave them with the same life-
time level of utility in the absence of social security as they receive under
social security. Thus, a cohort born in 1900 at the time of enactment suffers a
loss in welfare due to social security that corresponds to a 7% reduction in
" lifetime resources in a world of no social security. :
All retirees at the time of enactment gain; those retiring just at the time of
the enactment gain the most—the equivalent of a 4% increase in lifetime
resources; these retirees receive benefits for their entire retirement period,
but pay no taxes whatsoever. The gain to initial middle-age generations is
smaller, since they must pay payroll taxes, and continues to decline for

>
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successive younger cohorts because of the gradual crowding out of capital
and reduction in wages. The eventual loss in welfare for generations in the
new steady state is quite large—about 9%. Moreover, this loss comes on
quite rapidly. Even cohorts 15 years old when social security is introduced
are net losers, and individuals born in the year of enactment lose close to the
full long-run amount.

A more generous social security system would be expected to amplify the
results just described. This is indeed the case. In fact, the basic characteris-
tics of the transition are virtually unchanged. Adoption of a 60% replace-
ment rate, rather than the 45% rate used in the baseline simulation, leads to
greater gains and losses by those generations already in these respective
categories. The long-run welfare loss is now 12%; those just retiring at the
time of enactment gain about 55%, and again, cohorts aged 15 at the time of
enactment approximately break even. The capital stock declines by 22%,
and the transition is again quite rapid.

Just as a simple increase in replacement rates has little qualitative effect
on the pattern of economic consequences of social security, this is also true
of a change in preferences. Simulations carried out for values of y ranging
between .5 and 2 indicated that both the speed of convergence to the new
steady state and the ultimate size of capital stock reduction were comparable.
to those of the baseline simulation. e o

In reality, we are never able to observe the effect of a single isolated fiscal
policy change. Many policy shocks may be at work at once, and this fact not

- only confounds our understanding of how any one of these policies affects

the economy, but may also influence the coefficients of a time-series regres-
sion attempting to hold constant the effects of all but one policy change, such
as social security. This latter problem is present because, as discussed ear-
lier, such regressions are misspecified and hence are not invariant to policy.

One major government fiscal policy lever other than social security is the
national debt.4 Figure 8.2 shows the additional effects on the capital stock of
an active debt policy during the period of transition to social security. The
light dotted line shows what happens when a national debt equal to 10% of
long-run wealth is introduced over a 10-year period, beginning 20 years mto
the social security transition, through a temporary cut in income taxes. This
leads to a further decline in the capital stock equal to about 70% of the debt
introduced. An alternative debt policy, shown by the darker dashed line,
assumes an initial steady-state debt level equal to 20% of wealth; in this
simulation, one-fourth of this debt is retired over a 10-year period commenc-
ing 20 years after the introduction of social security. Here, of course, there
is an offsetting increase in the capital stock that comes from the debt re-
tirement.

4 See Auerbach and Kotlikoff (1983) for a simulation analysis of debt policy.
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Time Series Regressions Using Simulated Data

The data generated by the various simulations described in the previous
section are much ‘‘cleaner’” than any aggregate data we could hope to col-
lect from actual observation. There is no measurement error, and the multi-
tude of other shocks to the system have been assumed away. Thus, it is not
possible to state with confidence that our modeling of the effects of social
security is or is not realistic. However, these data may be used to estimate
what the time-series regressions coefficients would be for a Feldstein-type
consumption function if indeed the “extended”” life-cycle model were ex-
actly correct, and social security had a major impact on national saving. If
the coefficients of such a controlled regression prove to be highly unstable,
this should cast doubt on the assumed stability of time-series coefficients in
more complicated dynamic economies.

Table 8.1 presents results of regressions on data obtained from the base-
line simulation in which an unfunded social security system with a 45%
replacement rate is enacted at time zero. The dependent variable in the
estimated equation is per capita consumption. The independent variables are
disposable income YD, disposable income lagged YD, real wealth W, and
social security wealth SSW, all measured per capita. The three regressions
in Table 8.1 differ only with respect to sample period; the first regression is
based on 70 years’ data starting 10 years prior to enactment. Regression 2
covers 60 years’ data, but begins with data from the first year of enactment.
The third regression is based on data from year 10 to year 60. The results for
the sample period that begins 10 years prior to enactment do not correspond
exactly to previous estimates, but are of the appropriate sign and order of

TABLE 8.1
Social Security Regressions for Different Sample Periods
Base Case
Interval
Independent variable —10to +60 Oto +60 +10to +60
Constant 247 —.742 .029
(3.23) (10.43) (3.43)
YD .443 —4.401 —10.026
(9.00) (14.53) (66.43)
YD -1 —.239 —.132 11.466
(4.00) 4.71) (57.16)
w .146 .205 —.036
(29.71) 47.21) 8.27)
SSW 281 10.863 —.523
(77.33) (16.47) (4.64)

« r-statistics are in parentheses.
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TABLE 8.2
Secial Security Regressions: 40-Year
Gradual Phase into a 60% Replacement Rate

Interval
Independent variable —10to +40 Oto +50 +10to +60

Constant —9.609 —23.001 —33.896
(30.82)° (—19.67) (—9.976)

YD 766 147 .506
(1.293) (1.137) (1.908)

YD -1 —.089 —.172 —.487
(—.185) (—1.369) (—2.074)

w 102 909 1.428
(1.896) (15.37) 9.375)

SSW —.00136 —6.277 —11.408

(=077 (—11.01) (—7.082)

a t-statistics are in parentheses.

magnitude. The coefficients on disposable income and wealth are of the
“correct’’ sign; the wealth coefficient is much larger than that obtained in
standard time series regressions, whereas the social security wealth coeffi-
cient is about 10 times larger than that presented by Feldstein (1974).

Shifting the sample period wreaks havoc with these results. For the re-
maining two intervals, the coefficients are nonsensical. The social security
wealth coefficient for the middle period suggests that an additional dollar of
SSW will increase concurrent consumption by almost $11. Yet this same
coefficient becomes significantly negative with the next shift in sample
period.

One might argue that this is an unfair test because the history of U.S.
social security is one of a gradual increase in benefits, whereas the data
underlying Table 8.1 assume an immediate shift for a social security system
with a 40% replacement rate. An additional simulation was run that involved
a smooth increase in the replacement rate over 40 years from 0 to 60%. Table
8.2 provides some regression coefficients based on this simulated data. The
coefficients for the —10 to +40 sample for the non-social-security variables
are in closer compliance with the real-world results, but the SSW coefficient
is negative and insignificant. The stability problem is even worse for this
simulation as one changes sample periods. Social security coefficients for 0
to +50 and +10 to +60 regressions are large negative numbers and are highly
significant.

Table 8.3 depicts the results of other experiments. Here, the sample pe-
riod is fixed at —10 to +60, as in the first column of Table 8.1, and differ-
ences in debt policy, social security policy, and preferences are posited to
generate simulated data. Reading from left to right, the first two columns of
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TABLE 8.3
Social Security Regressions for Different Regimes and Preferences
(Sample Period = —10 to +60)

Preferences Debt policy - Social security

Independent variable y=.5 y=15 phase-in  phase-out rr=.6 rr=.6°

Constant .291 .193 2.642 .063 337 —.357
@.35° (231 - (10.44) (0.48) (3.31)  (3.50)

YD .150 592 439 434 425 613
(3.64)  (10.52) (2.62) (8.88) 8.94) (13.85)

YD — 1 —223 —.239 —.206 —.091 —.231 .030
) 444 (352  (1.06) (1.56) (-3.98)  (0.561)
W .145 149 121 107 .148 .052
(35.05)  (23.56) (9.99)  (20.07) (28.14)  (8.52)

SSW 165 386 222 280 379 303
(75.74)  (67.91) (19.07)  (59.72) (82.15)  (89.06)

@ Gradual adoption.
b t-statistics are in parentheses.

estimated coefficients correspond to cases where the social security policy
follows the baseline simulation, but vy is set at .5 and then to 1.5, rather than
1. The next two columns present results for the simulations described in the
previous section of a phase-in and phase-out of national debt, again with the
basic social security policy. The last two columns correspond to simulations
of a higher level of the social security replacement rate, .6, enacted either
immediately or in three stages over a 20-year period. ,

The most interesting general characteristic of these results is Em_n stabil-
ity relative to those in the previous table. However, there is still substantial
variation in the coefficients where naive theory would not predict any. For
example, an increase in the level of social security from a replacement rate
of .45 to one of .6 increases the social security coefficient by over 30%.
However, this instability is quite small relative to the severe instability found
earlier. Indeed, just as the results for alternative policies cluster about those
for the baseline simulation, given the same sample period, the same is true
for other sample periods. For example, the absurd coefficient on social
security wealth in the middle sample period is present regardless of which
simulation is used. This suggests that, at least in the simulations compared
here, the adoption of unfunded social security dominates other effects, and it
is the behavior of the economy around the period of enactment that largely
determines the regression results.

Conclusion

This chapter raises concerns with respect to actual and potential tests of
the effects of social security on savings. Much of the empirical literature on
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social security and savings has proceeded without a precise statement as to
what empirical results could definitively refute either the life-cycle or infi-
nite-horizon consumption models. Many actual empirical tests appear to
have very little power in deciding the issue they address. Time-series regres-
sion analysis of social security is a case in point. The simulation regressions
presented here suggest that virtually any social security time-series coeffi-
cient, negative, zero, or positive, is potentially consistent with the life-cycle
hypothesis.
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