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This paper examines the impact of Social Security on national saving and 
individual welfare in the presence of realistic capital market imperfections 
- market failure in the private provision of annuities and restrictions on borrow- 
ing against anticipated future wages. The introduction of Social Security increases 
lifetime welfare and reduces national saving if borrowing restrictions are absent. 
However, the increase in individual welfare is reduced, and in some cases 
eliminated, when borrowing constraints are taken into consideration. The substan- 
tial difference suggests the importance of reexamining the proportional payroll tax 
finance of Social Security. 

It has been recognized for some time in 
applied public economics that discussion of 
the impact of taxation and public programs 
on individual welfare (as well as on such 
aggregate measures of interest as the saving 
rate or the capital stock) requires an explicit 
analysis of agents' intertemporal budget con- 
straints.' Since the pioneering paper by 
Martin Feldstein (1974), studies of the effects 
of Social Security on saving have considered 
behavior over the whole life cycle and not 
just in old age. Empirical work has tested the 
impact on consumption of the individual 
wealth transfers accompanying the introduc- 

tion of a pay-as-you-go Social Security sys- 
tem.2 Our concern here is with the impact of 
Social Security retirement annuities on na- 
tional saving and individual welfare in the 
presence of realistic capital-market imperfec- 
tions. In particular, we consider the relation- 
ship between two: (i) market failure in the 
private provision of annuities; and (ii) re- 
strictions on borrowing against anticipated 
future wages. 

The first has been examined in isolation. 
Andrew Abel (1985) and Hubbard (1987) 
have shown in the context of lifetime 
uncertainty that even an actuarially fair, fully 
funded Social Security system can generate 
increases in individual lifetime welfare. 
Hence, previous estimates of the impact of 
Social Security on consumption drawn solely 
from the consideration of the intergenera- 
tional wealth transfers at the introduction of 
the system may even be too small. 

However, the specification of a lifetime 
budget constraint may be too narrow a de- 

*Department of Economics and Center for Urban 
Affairs and Policy Research, Northwestern University, 
Evanston, IL 60201, and the National Bureau of Eco- 
nomic Research; and Hoover Institution, Stanford, CA 
94305, Department of Managerial Economics and Deci- 
sion Sciences, Kellogg Graduate School of Manage- 
ment, Northwestern University, Evanston, IL 60201, 
and the National Bureau of Economic Research, respec- 
tively. An earlier version of this paper appeared as 
NBER Working Paper No. 1736. We are grateful to 
seminar participants at Harvard University, Northwest- 
ern University, and the 1985 NBER Summer Institute 
Workshop on Tax Simulation Models, and to Andrew 
Abel, Don Fullerton, Laurence Kotlikoff, John Shoven, 
Jonathan Skinner, Lawrence Summers, and an anony- 
mous referee for comments and suggestions. Nicolas 
Williams provided excellent research assistance and 
helpful discussions. Financial support from the Alfred 
P. Sloan Foundation is acknowledged. 

'See, for example, the survey in Laurence Kotlikoff 
(1984). 

2Feldstein's results have by no means gone unchal- 
lenged; see, for example, Robert Barro (1974, 1978), 
Dean Leimer and Selig Lesnoy (1982), and the reply to 
Leimer and Lesnoy in Feldstein (1982). Cross-sectional 
evidence has been supportive of the proposition that 
social security has reduced individual saving; see Feld- 
stein and Anthony Pellechio (1979), Kotlikoff (1979b), 
Alan Blinder et al. (1981), Peter Diamond and Jerry 
Hausman (1984), Mervyn King and Louis Dicks- 
Mireaux (1982), and Hubbard (1986). 
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scription of restrictions on individuals' opti- 
mizing behavior in the presence of capital- 
market imperfections. Actual limitations on 
borrowing appear in upward-sloping interest 
rate schedules, collateral requirements, and 
quantity restrictions. It is clear on a qualita- 
tive level that the presence of liquidity con- 
straints can reduce substantially the welfare 
gains from introducing Social Security annu- 
ities under payroll tax finance. 

While the qualitative findings above are 
intuitive, the potentially important interac- 
tion of the capital-market imperfections re- 
quires a model with substantial intertem- 
poral disaggregation. Our approach differs 
from Abel in that we employ life cycle simu- 
lation models to analyze capital-market im- 
perfections. We do so for two reasons. First, 
given our interest in alternative public poli- 
cies, it is important to obtain realistic 
quantitative estimates of the effects of Social 
Security. Second, knowledge of the length of 
periods during which borrowing restrictions 
bind is important; even a three-period ana- 
lytical model would be inadequate for our 
purposes. 

Recent advances in the examination of 
efficiency gains from dynamic tax reforms 
have used life cycle simulation models to 
isolate intragenerational and/or intergenera- 
tional effects.3 The capital-market imperfec- 
tions discussed above are typically missing 
in these models. First, most of these ex- 
ercises have ignored insurance features of 
fiscal policies; social insurance programs 
affect agents' lifetime budget constraints to 
the extent that the private insurance markets 
(against uncertainty over length of life, job 
loss, catastrophic illness, etc.) are incom- 
plete.4 We focus on Social Security retire- 

ment annuities both because of their impor- 
tance in the existing literature on tests of the 
life cycle model and because of the way in 
which they are financed. 

Second, liquidity constraints are likely to 
be important. The extent to which agents 
can spread the benefits from participation 
in Social Security annuities over their life- 
times depends on the degree to which capital 
markets permit consumption smoothing 
when current resources are insufficient. More 
important, since Social Security is financed 
through a proportional payroll tax on cur- 
rent earnings, payroll taxes depress con- 
sumption dollar for dollar when liquidity 
constraints are binding. Including realistic 
limitations on borrowing introduces the pos- 
sibility that increasing the provision of So- 
cial Security coverage (financed by the 
payroll tax) may leave individuals worse off 
in terms of utility gained from lifetime con- 
sumption, while at the same time increasing 
potential lifetime resources. In general, one 
expects that an optimal tax structure should 
reallocate this burden over an individual's 
lifetime. 

We organize our analysis of the impor- 
tance of capital-market imperfections 
(market failure in the private provision of 
annuities and borrowing restrictions) in de- 
scribing the impact of Social Security on 
individual welfare and the capital stock as 
follows. In Section I, we investigate the rele- 
vance of borrowing restrictions and uncer- 
tainty over longevity for the size of the capital 
stock. In particular, we find that the stock of 
"precautionary saving" is quantitatively im- 
portant, lending further support to the claim 
that the perfect-certainty version of the life 
cycle model cannot explain observed saving 
behavior. 

In Section II, we take up the partial-equi- 
librium effects on individual consumption. 

3The focus of such analyses is generally on switching 
tax regimes, say from a proportional general income tax 
to a proportional consumption or wage tax. See for 
example Lawrence Summers (1981), Alan Auerbach and 
Kotlikoff (1983), Owen Evans (1983), Laurence Seid- 
man (1984), and our paper (1986). Auerbach et al. 
(1983) and our paper (1986) have considered progres- 
sive taxation as well. 

4It is possible to think of the "event-conditioned" 
transfer programs that comprise social insurance as 
relaxing constraints on individual consumption. For 

example, one of the primary goals of the Social Security 
retirement program is the maintenance of consumption 
in old age. When social insurance is viewed in the 
framework of precautionary saving (see also Daniel 
Hamermesh, 1982), its provision will in general affect 
lifetime consumption, and not just consumption during 
the periods in which payments are received. 
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As noted previously by Abel and Hubbard 
(1987), for any plausible set of assumptions 
about underlying parameters, social security 
generates a significant increase in lifetime 
consumption and welfare accompanied by a 
reduction in the capital stock if borrowing 
restrictions are absent. However, the in- 
crease in individual welfare is reduced, and 
in some cases eliminated, when borrowing 
restrictions are also taken into consideration. 
The substantial difference suggests the im- 
portance of reexamining the proportional 
payroll tax finance of Social Security. 

In Section III, we extend the model to 
general equilibrium, with endogenous factor 
prices. Partial-equilibrium gains in lifetime 
welfare from participation in Social Security 
are offset in the long run by the interaction 
of higher steady-state interest rates and 
binding liquidity constraints. In contrast to 
the large welfare gains found in previous 
studies, we find that the steady-state welfare 
cost of Social Security under proportional 
payroll tax finance is in general substantial. 
Section IV illustrates the ability of alterna- 
tive proposals for financing Social Security 
to alleviate the problem created by the inter- 
action of borrowing constraints and the pro- 
portional payroll tax. Age-specific tax 
schemes can restore much of the potential 
gain from participating in Social Security 
annuities. Conclusions and directions for fu- 
ture research are discussed in Section V. 

1. Lifetime Uncertainty, Borrowing Restrictions, 
and Individual Saving Behavior 

Our emphasis in this paper is on the im- 
pact of Social Security annuities on national 
saving and individual welfare when there are 
imperfections in capital markets. We first 
consider the role of precautionary saving 
against lifetime uncertainty in the absence of 
an annuity market. Menahem Yaari's (1965) 
seminal paper showed that with an uncertain 
lifetime, intertemporal utility maximization 
can dictate saving against the possibility of 
living longer than expected. More recent ap- 
plications to public pension schemes have 
appeared in James Davies (1981), Eytan 
Sheshinski and Yoram Weiss (1981), Abel, 
and Hubbard (1987). To the extent that pre- 

cautionary saving is significant, modifying 
the basic life cycle model to include uncer- 
tainty may account for much of the failure 
of the model to explain wealth-age profiles 
(particularly among the elderly).5 

Such precautionary saving is necessary be- 
cause of market failure in the private provi- 
sion of old-age annuities. This market failure 
is likely because of asymmetries of informa- 
tion between individuals and insurers, the 
classic adverse selection problem discussed 
by Michael Rothschild and Joseph Stiglitz 
(1976) and elaborated in the context of So- 
cial Security by Zvi Eckstein et al. (1985). 
Benjamin Friedman and Mark Warshawsky 
(1985) show that under plausible assump- 
tions about risk aversion, annuity contracts 
actually offered in the market would not be 
purchased by optimizing individuals.6 

Following Abel and Hubbard (1987), we 
do not explicitly model the reason for the 
absence of annuity markets. We assume that 
private annuities are not available. This is an 
appropriate assumption given our focus on 
the importance of the interaction of borrow- 
ing constraints and the Social Security sys- 
tem. By ruling out all annuities, we make 
the impact unrealistically large and bias the 
results in favor of Social Security. If we were 
to add reasonable features such as over- 
priced annuities, manipulative bequest mo- 
tives (B. Douglas Bernheim et al., 1985), or 
altruistic bequest motives, the value of Social 
Security annuities would decline. The impor- 
tance of liquidity constraints would not be 
affected, however, implying that our negative 
results would be more likely to hold. 

We begin with the following life cycle 
model. Agents are assumed to be selfish, in 
that no bequests are desired. Individuals live 
for a maximum of T years, working only for 

5In addition, the contribution of "uncertainty sav- 
ing" to the size of the capital stock could be part of the 
explanation for the finding by Kotlikoff and Summers 
(1981) that pure life cycle wealth is small relative to the 
stock of intergenerational transfers. 

6To illustrate the unimportance of nonpension annu- 
ities in the United States, only about 1 percent of 
households surveyed in the 1962 Survey of Financial 
Characteristics held any annuities, with holdings of less 
than 0.1 percent of household net worth for those who 
did (see Dorothy Projector and Gertrude Weiss, 1966). 
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the first R years; the retirement age of R is 
taken as exogenous, and labor is supplied 
inelastically. The probability of surviving 
through period t is p(t) for each t. Our 
simulations begin at the beginning of indi- 
viduals' working lives (assumed to be age 
20). Retirement occurs at model age 45. The 
maximum model age to which one can 
survive is 90. 

Following Yaari and Robert Barro and 
James Friedman (1977), we let utility be 
additively separable across periods, and let 
utility from consumption U(c(t)) be eval- 
uated contingent on being alive at time t. 
That is, with no restrictions on borrowing, 
individuals choose c so as to maximize 

(1) JTP U(c) e-Pt dt, 

subject to 

(2) A=w+rA+B-c, 

A(0)=0, A(T)20, 

where c, p, and r represent consumption 
and the subjective discount rate and interest 
rate, respectively. The variable A represents 
the stock of accumulated assets. A dot over a 
variable denotes a time rate of change. The 
income stream w represents labor earnings; 
B includes resources from unplanned be- 
quests from the previous generation.7 

Assuming that the utility function is of the 
isoelastic form, we can rewrite (1) as 

(3) max f pc1 -B-e-Pt dt, 

where /3 is the intertemporal elasticity of 
substitution in consumption. Note that if 
h(t) dt is the probability of death during 

(t, t + dt) conditional on being alive at t, the 
hazard rate, the problem becomes 

(4) max l e 

subject to (2). Denoting the marginal utility 
of consumption conditional on being alive at 
t by X(t) and the sum of the rate of time 
preference and the hazard rate reflecting 
lifetime uncertainty at t by p(t), the dif- 
ferential equations describing the time paths 
of consumption and asset accumulation (in 
the absence of borrowing restrictions) are 
given by 

(5a) 

(5b) A=rA+w+B-C(X), 

where C(X) is defined by U'(C(X)) = A, ex- 
pressing consumption as a function of the 
current marginal value of assets. Further- 
more, we impose the boundary conditions 
A(O) = A(T) = O. 

Within the framework of the model de- 
scribed above, we can simulate the effect of 
lifetime uncertainty on the size of the capital 
stock. The total capital stock is aggregated 
up from age-specific individual asset stocks 
assuming a population growth rate of 1 per- 
cent per annum. Individuals in the certain- 
lifetime case are assumed to die at the aver- 
age age of death in the population. Data on 
average survival probabilities are taken from 
J. F. Faber (1982). The individual age-earn- 
ings profile is taken from Davies.8 The rate 

'The corresponding problem for the certain-lifetime 
case would be to maximize 

jDU(c)e-P'dt, subjectto A=w+rA-c, 

where D is the expected date of death in (0, T) in the 
uncertain-lifetime case. 

8As in Davies (p. 572), the lifetime path of mean 
noninvestment income E is approximated from ages 20 
to 65 by a fourth-order polynomial: 

E(t) = 36,999.4+3520.22t-101.878t2 

+ 1.34816t3 -0.00706233t4. 

An alternative earnings function would be the estimate 
by Finis Welch (1979) for full-time workers with a 
high-school education. We used that earnings profile as 
well; the simulation results differed little, and we do not 
report them here. 
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of time preference9 p is assumed to equal 
0.015 per annum. 

There is some evidence on the value of /3 
in the literature. Summers (1982) reports 
estimates of the intertemporal elasticities of 
about unity, using postwar data. Robert Hall 
(1985) concludes from a set of results that / 
is roughly zero. The results of the study by 
Irwin Friend and Marshall Blume (1975) of 
household portfolio allocation imply a ,B of 
no more than 0.5. Henry Farber's (1978) 
estimation of preferences of workers from 
collective bargaining agreements yielded re- 
sults consistent with a /3 of about 0.3. Lars 
Peter Hansen and Kenneth Singleton (1983) 
found implied estimates of /3 of at least 0.5. 
In our simulation exercises, we use four val- 
ues of /3 (1.10, 0.50, 0.25, and 0.20) along 
with three alternative values of r (0.02, 0.04, 
and 0.06). 

Bequests are incorporated in the simula- 
tions as follows. Using information on p(t) 
over the life cycle, a distribution of initial 
bequests can be generated. We consider in- 
tergenerational transfers from a generation 
of single "parents" to the next generation. 
Iteration proceeds for a given set of parame- 
ter values until an individual would transmit 
(in expected present value) the same bequest 
he or she receives. As our principal concern 
is with the first-order effects of lifetime un- 
certainty (and later Social Security) on the 
aggregate capital stock (and output and con- 
sumption), we do not discuss the impact of 
lifetime uncertainty or Social Security on the 
steady-state distribution of bequests (see, for 
example, Abel). Given our emphasis on life 
cycle patterns of consumption and savings, it 
is important that we do not aggregate inter- 
temporally. We must allow the individual to 
live for several periods if we are to get a 
quantitative idea of the importance of liquid- 

ity constraints. We use a year as our unit of 
time; we shall see that a year is large enough 
that any substantially greater unit would in- 
volve too much aggregation. However, given 
this fineness in our intertemporal consump- 
tion patterns, it would be numerically intrac- 
table to calculate a steady-state rational 
expectations distribution of bequests. There- 
fore, all individuals are assumed to receive 
the weighted-average bequest regardless of 
their particular family mortality history. The 
implicit assumption is that individual be- 
quests are taxed away by the government 
and redistributed lump sum to individuals. 
To model the observation that these be- 
quests are most likely to occur when the 
recipient is in early middle age, such receipts 
are assumed to be obtained after twenty 
periods.'0 

An additional critique of standard life 
cycle models is that borrowing restrictions 
inhibit the ability of individuals to carry out 
their optimal age-consumption profile. One 
such limitation-and the one which we em- 
ploy here-is a collateral restriction, so that 
net worth must be nonnegative at all times." 

90ur results in the absence of borrowing restrictions 
are qualitatively robust to changes in p (p < r). We 
chose a rate of 1.5 percent, which we believe to be in the 
lower range of results of previous studies, so as to avoid 
overemphasizing the effect of the liquidity constraint. 
That is, higher values of p would increase desired 
consumption in youth, magnifying the loss in welfare 
from the borrowing restriction. 

loWe bias the results against the possibility of signifi- 
cant effects of liquidity constraints by allowing bequests 
to be received as early as the twentieth period of life. 
The results reported are not very sensitive to changes in 
the timing of the receipt of the bequest after twenty 
periods. 

" The source of borrowing restrictions can be im- 
portant. Fumio Hayashi (1985b) and Toshiki Yotsuzuka 
(1986) have argued within the credit rationing model of 
Dwight Jaffee and Thomas Russell (1976) that neutral- 
ity prevails in the presence of liquidity constraints; that 
is, liquidity constraints adjust to changes in fiscal policy, 
restoring Ricardian equivalence. Bernheim (1987) shows 
that the Hayashi-Yotsuzuka results are sensitive to as- 
sumptions about the distribution of future tax liabili- 
ties. Hayashi and Yotsuzuka assume that taxes are fixed 
and lump sum. Bernheim considers the case in which 
taxes depend positively on earnings, and shows that 
Ricardian equivalence is in general violated. In our 
paper (1987), we emphasize the importance of capital- 
market imperfections such as those discussed here for 
analyses of short-run fiscal policy. 

The form of borrowing restrictions we stress will be 
exploitable by public policy. In addition, the sort of 
collateral restrictions on loans to borrowers under 
asymmetric information discussed in Charles Calomiris 
and Hubbard (1986) would be consistent with this 

This content downloaded from 171.66.115.78 on Thu, 17 Sep 2015 21:14:58 UTC
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


VOL. 77 NO. 4 HUBBARD AND JUDD: SOCIAL SECURITY 635 

That this restriction is most likely to be 
binding for the young implies that consump- 
tion will be shifted to later years in life for 
the representative individual, and the ag- 
gregate capital stock will be larger than it 
would have been if capital markets were not 
subject to this restriction.12 

The imposition of a borrowing restriction 
of this form requires motivation. Here we 
rely on observed collateral requirements for 
borrowing in U.S. capital markets, that is, 
the restricted access to "consumption loans." 
Institutional motivations for the constraint 
include legal restrictions prohibiting the in- 
clusion of human capital as an asset in 
bankruptcy proceedings or, also for our pur- 
poses, the assignment of future Social Secur- 
ity benefits. Allowing individuals to borrow 
some fixed "small" amount would increase 
significantly the numerical complexity of the 
problem, without qualitatively altering the 
results. Taken together, our assumptions 
about market failure in the private provision 
of annuities and borrowing restrictions 
should introduce no bias a priori, since the 
former magnifies the potential impact of So- 
cial Security on lifetime welfare, and the 
latter reduces it. 

There is extensive empirical evidence 
on the importance of liquidity constraints 
(Fumio Hayashi, 1982, 1985a; Marjorie 
Flavin, 1984; Stephen Zeldes, 1985).13 Using 

data from the Federal Reserve Board's 1983 
"Survey of Consumer Finances," in our 
paper (1986), we show that a nontrivial frac- 
tion of U.S. households have holdings of 
financial assets that would be too small to 
insulate consumption from even moderate 
decreases in current earnings in the presence 
of restrictions on borrowing against future 
earnings. It is, of course, possible that liquid- 
ity-constrained consumers could borrow 
against net nonfinancial assets such as equity 
in homes. However, the tapping at any sig- 
nificant level of housing equity to finance 
consumption is a recent response to capital 
gains on housing. Moreover, information 
from the 1983 "Survey of Consumer Fi- 
nances" shows that homeownership rates and 
home equity are low for the young (liq- 
uidity-constrained consumers in the model 
described below).14 

When we impose the constraint that net 
worth must be nonnegative at all times, we 
substantially change the nature of the con- 
sumer's optimization problem. The budget 
constraint in (2) becomes 

(2') A=w +rA+B- c; A(t) 20, 

for all t. 

The first-order conditions must be altered to 
take into account this state constraint (see 
Morton Kamien and Nancy Schwartz, 1982, 
for a discussion of such problems). The new 

analysis. Stephen Zeldes (1986) considers the case in 
which individuals are permitted to borrow against the 
"certain component" of future resources. 

12The existence of borrowing restrictions in the form 
of collateral requirements does not, of course, neces- 
sarily imply that they will be binding. In our 1987 paper 
we discuss a case in which individuals begin their work- 
ing lives with a common wage and experience a stochas- 
tic transition to a higher wage. Consumption is driven 
to its upper bound of current earnings when the pro- 
spective wage increase and its likelihood are high. 

13Hayashi (1982) found that approximately 20 per- 
cent of all consumption in the United States could be 
accounted for by liquidity-constrained consumers. Ad- 
ditional evidence in support of liquidity constraints is 
provided by Hayashi's (1985) analysis of household 
data from the 1963 Survey of Consumer Finances, in 
which the relationship between consumption and in- 
come movements differs significantly between " high 
saving" and "low saving" families. Zeldes (1985) also 

reports that the sensitivity of consumption to changes in 
income depends on the level of household wealth. Ben 
Bernanke (1984) found no evidence against the perma- 
nent income hypothesis in his examination of individual 
expenditures on automobiles. Such loans, however, are 
self-collateralized. Flavin finds that the estimated 
marginal propensity to consume out of transitory in- 
come is explained almost entirely by proxies for liquid- 
ity constraints. 

14We would suggest that our characterization of bor- 
rowing restrictions actually understates the importance 
of liquidity constraints in the real world. We only 
disallow net consumption loans. Real-world restrictions 
in addition to collateral (for example, minimum-income 
requirements for debt service) would strengthen our 
conclusions. 
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arbitrage equations become 

(5a') A p-r)A, 

if A>0 or >Uf(w), 

=U(w), 

if A=0 and X<U'(w). 

(5b') A=0, if A = 0 X < U'(w), and 

J0B ( s ) ds is continuous at t, 

A=w+rA+B-C(X), otherwise. 

If assets are positive or if wages exceed 
consumption, then equation (5a) still holds. 
Otherwise, consumption is limited to current 
earnings. This divides the consumer's prob- 
lem into constrained and unconstrained peri- 
ods of time. Equation (5b') governs how 
these intervals meet. At the moment when 
the constraint that A ? 0 becomes binding, it 
imposes the tangency relation between A 
and the constraint."5 Intuitively, it just states 
that consumption must be continuous at the 
moment A becomes zero; concavity of U(c) 
implies that one does not suddenly alter 
consumption when assets become zero. 

The importance of capital-market imper- 
fections for the capital stock is illustrated 
clearly in Table 1, which reports values for 
the aggregate savings ratio (K/Y) in the 
certain-lifetime and uncertain-lifetime cases, 
the value of average unplanned bequests as a 

fraction of lifetime earnings, and informa- 
tion on the incremental effects of liquidity 
constraints. As in Hubbard (1987), in the 
absence of borrowing restrictions, for all as- 
sumptions about the interest rate or the 
intertemporal elasticity of substitution in 
consumption, unplanned bequests accompa- 
nying lifetime uncertainty are significant rel- 
ative to lifetime earnings, and capital-income 
ratios are substantially higher in the uncer- 
tain-lifetime case. Aggregate capital stocks 
implied by the life cycle model when lifetime 
is certain are small relative to those implied 
by the uncertain-lifetime case. The unrealis- 
tically low K/Y ratios in the certain-lifetime 
case lend further support to the finding in 
Kotlikoff and Summers (1981) that the basic 
life cycle model can explain only a small 
portion of the aggregate capital stock. The 
importance of precautionary saving could 
help to explain this discrepancy without rely- 
ing on intentional bequest motives. 

The second part of Table 1 points up the 
additional relevance of liquidity constraints 
for the size of the capital stock in the uncer- 
tain-lifetime case. In most cases, the con- 
straint is binding for a significant interval;'6 
the aggregate capital-income ratio is higher 
in the liquidity-constrained regime. 

The potential welfare effects of liquidity 
constraints in this framework stem from the 
excess of desired consumption over earnings 
when young. These effects could be miti- 
gated, of course, to the extent that indivi- 
duals have a "humped" pattern of desired 
consumption as well-say, to finance the 
expenses of rearing and educating children 
in middle age (see, for example, Gilbert Ghez 
and Gary Becker, 1975). In our paper (1986), 
we show that the general results of the im- 
pact of liquidity constraints on saving and 
welfare are robust to the consideration of "5We are, of course, considering liquidity constraints 

that occur in youth. We are not addressing random 
earnings per se (see for example our 1987 paper). Given 
our emphasis on the problem faced by individuals re- 
acting to an upward-sloping lifetime earnings profile; 
the restriction is probably not serious. Since the margi- 
nal loss due to a tighter liquidity constraint is negligible 
if the constraint is light and greater when the constraint 
is tight, losses due to the liquidity constraint are convex 
in the tightness of the constraint. This indicates that the 
losses that arise are underestimated by examining an 
average earnings pattern, since the distribution of earn- 
ings patterns would include some with much tighter 
constraints as well as some with looser constraints. 

16Walter Dolde (1978) documents the important in- 
fluence of liquidity constraints on age-specific marginal 
propensities to consume. With no capital-market imper- 
fections, the life cycle model predicts that marginal 
propensities to consume would increase monotonically 
with age. He shows that borrowing restrictions are 
significant in determining effective planning horizons 
for young (constrained) individuals. 
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TABLE 1-CAPITAL-MARKET IMPERFECTIONS AND SAVING BEHAVIOR 

Role of Lifetime Uncertainty (No Borrowing Constraints) 
Expected Bequest as a 
Percentage of Lifetime 

(K/Y)CL (K/Y)UL Earnings 

1.10 0.50 0.25 0.20 1.10 0.50 0.25 0.20 1.10 0.50 0.25 0.20 

r = 0.02 1.93 1.28 1.02 0.93 3.63 5.97 8.00 9.04 9.2 15.8 22.2 25.7 
r = 0.04 5.29 2.56 1.34 0.93 7.45 6.69 6.86 7.10 19.1 20.6 23.4 25.1 
r = 0.06 7.35 3.61 1.67 0.97 9.40 7.13 6.15 5.88 38.5 26.7 23.8 23.3 

Liquidity Constraints and Lifetime Uncertainty 
Periods Constrained (K/ Y)'UL 

1.10 0.50 0.25 0.20 1.10 0.50 0.25 0.20 

r = 0.02 9 8 7 7 4.86 7.11 9.01 9.99 
r = 0.04 4 7 8 8 7.70 7.37 7.79 8.11 
r = 0.06 2 5 8 9 9.42 7.49 6.94 6.86 

Note: "CL" and "UL" refer to the certain-lifetime and uncertain-lifetime cases, respectively. (K/Y)'UL refers to the 
case where borrowing restrictions are imposed. 

changes in family size over the life cycle 
(using the family weights presented in Walter 
Dolde). We modified the utility function in 
(1) to JoTn(t)pU(c)e-Ptdt, where c now rep- 
resents consumption per capita in the house- 
hold and n represents the number of equiv- 
alent adults at time t. In fact, the liquidity 
constraints were shown to be more binding 
and last longer. For reasons of economy, we 
limit our presentation below to the non- 
family case. 

II. The Impact of Social Security on Individual 
Welfare and the Capital Stock 

In previous papers, Abel and Hubbard 
(1987) have shown that public provision of 
annuities through compulsory public pen- 
sions (Social Security) leads to partial equi- 
librium increases in individual welfare and 
decreases in national saving. In the context 
of our multiperiod life cycle model, a brief 
outline of such a Social Security system fol- 
lows. Individuals are compelled to pay a 
payroll tax ts on gross wages, from which 
the Social Security system is funded. During 
retirement they receive an annuity benefit S 
in each period t until death. The asset accu- 
mulation constraint (in the absence of bor- 

rowing restrictions) becomes 

(6) A=rA+(1-tj)w+B+S-c; 

A(T) = O. 

If benefits are set according to a replace- 
ment rate of the terminal wage, then the 
economywide actuarially fair benefit S sat- 
isfies the condition that 

(7) S pert dt t Rpwe -rtdt. 

In the absence of borrowing restrictions, the 
system generates an increase in the propen- 
sity to consume out of lifetime resources. 
This increase in lifetime consumption occurs 
even in a system which is actuarially fair and 
fully funded. 

With respect to our focus on liquidity 
constraints, a potential welfare gain from the 
introduction of Social Security comes about 
because of increases in preretirement con- 
sumption made possible by the annuity pro- 
visions. With a nonnegativity constraint on 
net worth, however, the Social Security 
payroll tax depresses preretirement con- 
sumption as long as the constraint binds, 
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TABLE 2-SOCIAL SECURITY, THE CAPITAL STOCK, AND INDIVIDUAL WELFARE 

,B r=0.02 r=0.04 r=0.06 

Percentage Change 1.10 -48.2 -27.7 -17.0 
in K/Y (-28.4) (-24.5) (-16.7) 

0.50 -58.1 - 50.4 - 32.0 
(-39.2) (-39.0) (-29.1) 

0.25 - 58.9 - 65.2 - 36.5 
(-42.4) (-47.8) (-31.4) 

0.20 - 57.9 -70.1 -39.3 
(-42.7) (-51.4) (-32.8) 

1.10 -88.0 -80.1 -73.8 
(-82.1) (-78.6) (-73.6) 

Percentage Change 0.50 -83.5 -94.2 - 95.5 
in Bequests as a (-77.1) (-89.5) (-93.6) 
Fraction of 0.25 - 79.3 - 98.3 - 97.5 
Lifetime Earnings (-72.9) (-93.3) (-95.8) 

0.20 -76.7 -98.8 -98.3 
(-70.2) (-94.5) (-96.6) 

1.10 4.4 5.4 6.1 
(3.5) (5.0) (5.9) 

a 0.50 8.2 6.6 3.8 
Change in Lifetime (4.5) (3.9) (2.4) 

Utility as Equivalent 0.25 11.1 7.7 1.9 
Percentage Change in (0.1) (-1.8) (-3.5) 
Earnings: A 0.20 12.6 8.1 1.3 

(-4.3) (-5.2) (-5.6) 

Number of 1.10 13 5 2 
Periods 0.50 12 9 7 
Constrained 0.25 11 12 11 

0.20 10 13 12 

Notes: Numbers in parentheses represent the alternative result in the presence of liquidity constraints. A is expressed 
as a percentage of lifetime earnings. A and the percentage change in K/Y are measured with respect to the 
corresponding no-Social Security cases under lifetime uncertainty. In all cases, ts = 0.06. 

and increases consumption after the con- 
straint ceases to bind. Hence the effect of an 
actuarially fair Social Security system is to 
increase desired consumption of the young, 
while decreasing actual consumption due to 
the interaction of the payroll tax and restric- 
tions on borrowing.7 

In Table 2, we simulate the partial-equi- 
librium impact on initial participants of the 
imposition of an actuarially fair Social 
Security system financed by a proportional 
payroll tax of 6 percent.18 Percentage changes 
in the capital-output ratio and the average 

17The extent to which the provision of retirement 
annuities depresses preretirement saving depends in part 
on bequest motives. It is not obvious that planned 
bequests weaken our analysis. If an individual plans to 
leave a bequest to his (her) child, his desired lifetime 
consumption is reduced. However, if he himself receives 
a bequest from a parent in some middle or late period, 
that bequest could be used to finance a bequest to his 
child. As long as the bequest he receives from his parent 
is obtained after his constrained periods and he plans 
on leaving a bequest of comparable size to his child, his 

consumption path is financed by his earnings; bequests 
received and given are not important for consumption 
decisions. 

'8We chose a moderate payroll tax rate between the 
rate assessed at the beginning of the system and the 
much higher rate in place now. The results are not 
qualitatively sensitive to the choice of the payroll tax 
rate. When the wealth nonnegativity constraint is intro- 
duced in the next section, welfare losses from the inter- 
action of the borrowing constraint and the payroll tax 
increase with the tax rate in a convex fashion. 
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bequests as a fraction of lifetime earnings 
are reported, as is the change in lifetime 
welfare, A, expressed in terms of a per- 
centage change in lifetime earnings. As be- 
fore, simulation results are conducted over 
four values of /3 and three values of r. 
Results both in the absence of and in the 
presence of liquidity constraints; numbers 
referring to the constrained case are in 
parentheses. For the constrained case, the 
number of periods for which the constraint 
is binding is also reported. 

In the absence of borrowing restrictions, 
the system generates very large initial de- 
clines in the capital stock. Given the dramatic 
reduction in the size of accidental bequests 
shown in the table, this is not surprising."9 
Potential welfare gains to initial participants 
from introducing an actuarially fair Social 
Security system are significant for plausible 
parameter values. 

Realistic borrowing restrictions mitigate 
these large welfare gains. Because the system 
is financed by a proportional payroll tax on 
earnings, forced saving occurs in youth. The 
last set of rows in Table 2 illustrates the 
importance of the restriction on borrowing 
against future net earnings even under a 
moderate Social Security tax, with consump- 
tion constrained to be no more than current 
resources for at least ten periods at an inter- 
est rate of 0.02. For moderate measures of 
the intertemporal elasticity of substitution in 
consumption (/3 = 0.50), the gains in lifetime 
welfare reported are substantially smaller 
than the potential gains in the absence of 
borrowing restrictions. When 3 = 0.25, the 
gains are trivial when the interest rate is 
0.02, and at interest rates of 0.04 or 0.06, the 
operation of the Social Security system actu- 
ally leads to a loss in lifetime welfare, as it 
does for all cases when /3 = 0.20. These re- 
sults suggest the importance of both uncer- 
tainty and the method used to finance the 
system in evaluating the impact of Social 
Security on individual saving behavior. Be- 
fore returning to the issue of financing the 

system in Section IV, we take up in Section 
III the problem of considering these effects 
when factor prices are endogenous. 

III. General Equilibrium, Steady-State Impacts 
of Social Security on Individual Welfare, 

and the Capital Stock 

To examine seriously the welfare effects of 
Social Security under different assumptions 
about capital market imperfections, we must 
analyze the new steady state after the system 
is introduced.20 Changes in the steady-state 
capital stock will affect the level of output 
and consumption per head, and hence the 
lifetime utility of a representative agent. 
Members of the first generation in the sys- 
tem benefit both from the accidental bequest 
from the uninsured previous generation and 
from the gains from participating in Social 
Security annuities.21 The reduced value of 
accidental bequests permits smaller gains in 
consumption for succeeding generations. 
Hence, to consider the potential welfare gains 
from compulsory pensions, the tradeoff be- 
tween the benefits to early participants and 
the costs of a lower capital stock to subse- 
quent generations must be examined. 

The partial-equilibrium effects of Social 
Security on individual saving will be damp- 
ened in a general equilibrium analysis of the 
impact on aggregate capital formation, once 
factor-price changes are taken into account. 
Such considerations have been examined in 
certain-lifetime models. For example, 
Kotlikoff (1979a) used a life cycle model 

'9For example, Kotlikoff and Avia Spivak (1981) 
report very large welfare gains from the introduction of 
a perfect annuity market. 

20An analysis of the transition between steady states 
would be desirable, but problematic. Overlapping gen- 
erations models such as the class discussed here can 
have a continuum of transition paths (see the discussion 
in Timothy Kehoe and David Levine, 1985), implying 
that the results of comparative-dynamic experiments are 
indeterminate. Some attempts have been made at transi- 
tion analysis (in particular, Auerbach et al.), but their 
results must be regarded as tentative; see the more 
detailed discussion of this issue in our paper (1986). 

21Of course, the extent to which this benefit can be 
realized depends on the extent to which borrowing 
constraints are binding when young. As shown before, 
liquidity constraints can sharply reduce gains in con- 
sumption due to Social Security even in a partial-equi- 
librium model. 
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with certain longevity and a Cobb-Douglas 
production technology to consider the im- 
pact of a pay-as-you-go Social Security sys- 
tem on the capital stock. For plausible 
parameter values, he found that the positive 
lifetime wealth increment traceable to Social 
Security caused a 20 percent decrease in the 
steady-state capital stock. While this effect is 
certainly substantial, it is roughly half of his 
calculated partial-equilibrium effect which is 
directly related to the excess of the present 
value of benefits over the present value of 
contribution. 

To examine the impact of savings against 
lifetime uncertainty on aggregate saving, we 
assume that output is produced according to 
a Cobb-Douglas production function in 
capital and labor, with a capital share equal 
to a. Factor markets are assumed to be 
competitive, so that capital and labor are 
paid their marginal products. That is, the 
interest rate (r) and wage rate (w) are such 
that 

(8) r=ak`l, 

(9) w = (I1-a)k ka, 

where k represents the capital-labor ratio. 
Within this framework, the steady state 

can be solved for as follows. A guess is made 
for k. Solutions for r and w are then gen- 
erated from the marginal productivity condi- 
tions to produce individual consumption and 
wealth profiles. The resulting aggregate con- 
sumption and capital stock per capita are 
compared with the initial guess, and iter- 
ation proceeds until convergence is reached. 

As in the partial-equilibrium case, a sec- 
ond calculation of the value of the steady- 
state bequest must also be made. Within the 
routine described above, each parameteriza- 
tion of r and w generates a different ex- 
pected bequest, which is then transferred to 
the child. 

Our analysis of the general equilibrium 
impact of Social Security on the capital stock 
and individual welfare proceeds in four ex- 
ercises, the results of which are reported in 
Table 3. In all cases, a, capital's share, is 
assumed to equal 0.30, and p = 0.015. First, 
we compute the initial steady-state values of 

TABLE 3-GENERAL EQUILIBRIUM EFFECTS OF 
SOCIAL SECURITY 

ON THE CAPITAL STOCK 
AND INDIVIDUAL WELFARE 

r K/Y b A 

A. Initial Steady State 
,B = 1.10 0.035 8.51 21.1 - 

,B = 0.50 0.031 9.62 26.9 - 

,B=0.25 0.024 12.48 35.8 - 

,B=0.20 0.020 14.66 42.1 - 

B. Imposition of Social Security 
(Fixed r, Fixed Bequest) 

,B=1.10 0.035 6.86 6.9 +3.8 
/3 - 0.50 0.031 7.79 10.2 +0.3 
/3=0.25 0.024 10.18 17.8 -4.5 
,B = 0.20 0.020 12.23 24.3 -4.9 

C. Imposition of Social Security 
(Fixed r, Bequest Adjusts) 

/3 = 1.10 0.035 5.51 4.1 - 8.2 
/3 = 0.50 0.031 4.78 3.8 - 9.0 
,B = 0.25 0.024 5.90 7.6 -6.9 
/3 = 0.20 0.020 7.34 11.7 -7.4 

D. Imposition of Social Security 
(New Steady State) 

/3=1.10 0.044 6.74 3.5 -14.7 
/3 = 0.50 0.058 5.22 1.8 - 27.9 
/3 = 0.25 0.061 4.87 1.1 - 37.2 
/3 = 0.20 0.063 4.78 1.0 -41.8 

Note: In all cases, p = 0.015, and ts = 0.06. A is mea- 
sured with respect to changes from the initial no-Social 
Security steady state. b represents the average bequest 
as a percentage of lifetime earnings. 

the interest rate, capital-output ratio, aver- 
age bequest relative to lifetime earnings, and 
lifetime welfare in the absence of Social 
Security for each of the four values of ,B. 
Those results are reported in panel A of 
Table 3. As expected, lower levels of the 
intertemporal elasticity of substitution in 
consumption are associated with higher 
average bequests and capital stocks, and 
hence lower steady-state interest rates. 

To obtain the results in panel B of Table 
3, we introduce actuarially fair Social Secur- 
ity annuities financed by a proportional 
payroll tax of 6 percent, holding the interest 
rate and initial bequest constant at the levels 
from the original no-Social Security steady 
state. These results represent impacts on the 
initial generation to participate in Social 
Security. As the third column shows, average 
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bequests are reduced substantially, as the 
initial generation to participate in Social 
Security obtains the dual benefits of a high 
initial bequest and access to Social Security 
annuities. Partial-equilibrium welfare gains 
are recorded for the cases where /B = 0.50 or 
/3=1.10. The added burden of payroll con- 
tributions to Social Security during youth 
causes welfare losses for the two lower val- 
ues of ,B (/3 = 0.25, B = 0.20). Moving to 
panel C, the interest rate is still fixed at its 
initial steady-state level, but the steady-state 
bequest available in future generations de- 
clines to its new steady-state level. As a 
result, capital supply and lifetime welfare 
continue to decline relative to their counter- 
parts in the no-Social Security steady state. 

Finally, in panel D of Table 3, the new 
steady state in the presence of Social Secur- 
ity is computed. As expected from the sub- 
stantial reduction in bequests and the capital 
stock, steady-state interest rates increase 
considerably. These results are important for 
our analysis of the effects of Social Security 
annuities in the presence of capital-market 
imperfections. The interaction of the higher 
interest rates and lower earnings with the 
contribution of payroll taxes to binding 
liquidity constraints leads to significant re- 
ductions in lifetime welfare. For example, in 
the /3 = 1.10 case, a 3.8 percent partial-equi- 
librium increase in lifetime welfare becomes 
a 14.7 percent reduction in the new steady 
state. 

We do not mean to imply that these calcu- 
lations describe the historical impact of So- 
cial Security on the capital stock in the 
United States. Participants in Social Security 
have, for example, obtained returns much 
greater than the actuarially fair return. The 
assumption of complete market failure in the 
private provision of annuities leads to a large 
effect on desired lifetime consumption from 
the introduction of social security annuities. 
While the annuity market in the United 
States is very imperfect, it is not nonexistent; 
Kotlikoff et al. (1987) point to family risk- 
sharing arrangements, and Hubbard (1987) 
identifies the importance of private pensions 
as annuity substitutes. However, these qual- 
ifications only amplify our points about the 
limited welfare gains from introducing So- 

cial Security given payroll tax finance and 
liquidity constraints. In the next section, we 
illustrate the importance of liquidity con- 
straints for these impacts by examining an 
alternative system of tax finance. 

IV. "Progressive Taxation" and the Welfare 
Gains from Social Security 

To examine the influence of the method of 
financing Social Security on its impact on 
the capital stock and individual welfare, we 
now remove the assumption of proportional 
payroll tax finance. In its place we institute a 
progressive Social Security tax in which the 
first fifteen working periods are exempt from 
payroll taxation. To preserve comparability 
with our previous results, the retirement ben- 
efit is kept the same as under the propor- 
tional tax case where ts = 0.06. A new, higher 
flat tax rate is instituted in the sixteenth 
period to maintain the average actuarial fair- 
ness of the system. The use of an exemption 
(effectively, an "earned income credit") al- 
leviates the added contribution to the Social 
Security payroll tax to liquidity constraints 
on consumption. By shifting the burden of 
the tax intertemporally through higher taxes 
later in life, the same present value of contri- 
bution can be collected with an increase in 
individual lifetime utility from consumption. 
Cross sectionally, the use of the exemption 
corresponds to progressive taxation. 

In general, the shape of the optimal life- 
time payroll tax schedule should reflect a 
tradeoff between the distortions in labor 
supply with distortions in individual con- 
sumption. Of course, the model presented 
here assumes that labor is supplied inelasti- 
cally in all periods. A negative labor supply 
response to the higher payroll tax would 
necessitate still higher taxes later in life.22 
We considered the relative desirability of 
proportional and progressive general income 
taxation with liquidity constraints and elas- 
tic labor supply in our 1986 paper. Even 
with substantial labor supply elasticity, the 

22For a discussion of the impact of Social Security 
on preretirement labor supply, see Richard Burkhauser 
and John Turner (1978). 
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TABLE 4-"PROGRESSIVE" TAXATION AND SOCIAL SECURITY: 
REASSESSING THE IMPACT ON INDIVIDUAL WELFARE 

,B=1.10 ,B=0.50 /3=0.25 /3=0.20 

r=0.02 4.2 6.3 4.3 1.4 
(3.5) (4.5) (0.1) (-4.3) 

r=0.04 5.1 5.3 2.7 0.6 
(5.0) (3.9) (-1.8) (-5.2) 

r = 0.06 6.0 4.0 0.8 0.2 
(5.9) (2.4) (-3.5) (-5.6) 

Notes: A is measured with respect to the corresponding no-Social Security cases under 
lifetime uncertainty, with borrowing restrictions imposed. Individuals are exempt from 
Social Security taxation for the first fifteen working periods. Numbers in parentheses 
are the welfare gains from imposing a social security system of identical size financed 
by a proportional payroll tax. 

effects of liquidity constraints were strong 
enough that intertemporal shifts in the 
burden of taxation over the lifetime were 
welfare improving. 

Partial-equilibrium results for the impact 
of Social Security on lifetime welfare (com- 
parable to Table 3) are presented in Table 4. 
Simulations are run over four values of ,B 
and three values of r, as before. The top 
entry in each cell represents the gain in 
lifetime welfare (expressed as an equivalent 
percentage of lifetime earnings) from par- 
ticipating in the "progressive-tax-financed" 
Social Security system. The numbers in 
parentheses below are the corresponding 
gains from the "proportional-tax-financed" 
system in Table 4. This change in the struc- 
ture of payroll tax finance has important 
implications for the magnitude of the welfare 
gains made possible by Social Security. Gains 
are positive in all cases in Table 3, and for 
many parameterizations are substantially 
higher than in the proportional-tax-financed 
case. That delaying the timing of the tax 
collections can restore much of the potential 
gain from participating in Social Security 
puts in a new light claims based on 
"perfect-markets" models that large welfare 
costs necessarily accompany progressive 
taxation. 

We can use this framework to consider the 
relative burden of the payroll tax on differ- 
ent groups. Suppose for example that indi- 
viduals differ in their holdings of initial as- 

sets.23 Individuals with significant levels of 
assets do not face reductions in initial con- 
sumption because of the payroll tax, and 
they obtain full benefits from participating 
in the Social Security annuity system. The 
payroll tax will exacerbate constraints on 
initial consumption for low-wealth individu- 
als, whose ability to consume against pro- 
spective gains from participating in Social 
Security annuities is limited. Viewed in this 
way, the proportional payroll tax is more 
regressive than more standard models would 
suggest. 

V. Conclusions 

One of the original goals of the Social 
Security old-age benefit program was the 
maintenance of consumption in retirement. 
Over the past decade, however, many theo- 
retical and empirical studies have focused on 
the impact on preretirement consumption of 
the provision of Social Security annuities. 
The consideration of realistic capital-market 
imperfections is important here. For exam- 
ple, with uncertainty over longevity and im- 
perfections in private annuity markets, the 
introduction of even an actuarially fair So- 

23In our 1987 paper, we derive expressions for the 
marginal propensity to consume out of assets in a 
finite-horizon model with uncertain lifetime and earn- 
ings under various assumptions about initial assets. 
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cial Security system can generate a substan- 
tial increase in lifetime consumption and 
welfare. When borrowing against future re- 
sources is limited, however, the use of pro- 
portional payroll tax finance for Social 
Security increases the incidence of liquidity 
constraints on the consumption of individu- 
als whose current resources are low relative 
to their future resources. 

Using simulation models under various 
assumptions about individual preferences 
and technology, we analyze the impact of 
precautionary saving against lifetime un- 
certainty and borrowing restrictions on in- 
dividual welfare and the capital stock in the 
presence and absence of Social Security an- 
nuities. Our principal conclusions are two. 
First, while the introduction of an actu- 
arially fair Social Security system leads to a 
significant increase in lifetime consumption 
and welfare, accompanied by a reduction in 
the capital stock, the gain is reduced-and 
in some cases eliminated-in the presence of 
realistic restrictions on borrowing. Extend- 
ing the model to general equilibrium, we find 
that the partial-equilibrium gains in lifetime 
welfare from participation in Social Security 
are offset by the interaction of higher 
steady-state interest rates and binding li- 
quidity constraints. Indeed, the steady-state 
welfare cost of Social Security under propor- 
tional payroll tax finance can be substantial. 
Second, replacing the proportional payroll 
tax with a progressive tax (essentially a lin- 
ear tax with an exemption), we show that 
age-specific tax schemes can restore much of 
the potential gain from participating in So- 
cial Security. By modeling labor-supply re- 
sponses to tax-induced changes in the net 
wage, more formal methods of optimal taxa- 
tion can be applied (see, for example, our 
1986 paper). 

While we focus on the Social Security 
system, our approach can be extended to 
examinations of other fiscal policies within 
life cycle models. Social Security provides an 
appropriate starting point for analysis, since 
realizing the large potential welfare gains 
from the insurance features of the system 
depends importantly on agents' ability to 
smooth consumption over the life cycle. An 
obvious application of the emphasis on pre- 

cautionary saving is to types of uncertainty 
other than that over longevity, and ap- 
propriate social insurance programs. 

More generally, a broader class of issues 
arises with respect to analyzing fiscal policies 
in imperfect capital markets. To the extent 
that borrowing constraints play an im- 
portant role, conclusions about the welfare 
effects of such policy reforms as altering the 
progressivity of the income tax, changing the 
tax base from income to consumption, or 
lowering taxes on capital income while rais- 
ing labor-income taxes will have to be reex- 
amined (as in our 1986 paper). Second, the 
importance of debates over "finite horizons" 
for analyses of fiscal policy may have been 
overstated. In our 1987 paper, we argued 
that assumptions about capital-market im- 
perfections were quantitatively more im- 
portant than distinctions between finite and 
infinite horizons in assessing the neutrality 
of short-run fiscal policy changes. Here, 
focusing on long-run intergenerational fiscal 
policy, the same is again true. Previous re- 
search emphasizing finite horizons relied on 
the actuarial unfairness of the Social Secur- 
ity system. In the absence of borrowing re- 
strictions, such effects are, however, likely to 
be small relative to effects traceable to im- 
perfect private insurance markets. With bor- 
rowing restrictions, those results are weak- 
ened substantially. 
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