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the importance of assumptions made regarding individuals™ abilities to use capital
markets to transfer income across time. We focus on the impact of borrowing
restrictions on consumption functions within the life cycle framework, and address
a set of fiscal policy issues. Our principal concerns are two. First, taking into account
the effect of borrowing constraints affects the calculation of the efficiency costs of
taxation substantially. Second, we address within the life cycle mode! the importance
of precautionary saving in response to capital market imperfections and consequent
implications for effects of social insurance programs.
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1 Introduction

Central to modeling the economic impacts of tax policy and tax reform
is an analysis of the relationship between taxation and taxpayers’ decisions
about consumption, saving, and work effort. One issue often overlooked
in policy applications is that such analysis is especially sensitive to
assumptions made regarding individuals’ abilities to use capital markets to
transfer income across time. We focus on the impact of borrowing restric-
tions on consumption functions within the life cycle framework, and address
a set of fiscal policy issues.

One general issue lies within concerns of optimal taxation. Recent appli-
cations of life cycle models have facilitated comparisons of the effects of
alternative policies. These models generally assume that individuals or
households maximize well-being over their lifetime, subject to the restrictions
that the present value of consumption is no greater than the present value
of income. The models then assess how tax policies can alter the rewards
to saving and working, thereby distorting intertemporal choices about con-
sumption and work effort. However, models with an overall lifetime
budget constraint ignore the many restrictions on individuals’ ability to
shift income in a world of capital market imperfections, restrictions that
substantially affect those intertemporal choices. Taking into account the
effect of borrowing constraints affects the calculation of the efficiency costs
of taxation substantially; prevailing arguments, based on “perfect market”
models, against capital taxation or progressive income taxation and in favor
of wage and consumption taxation must be substantially muted and often
reversed.

Second, we address within the life cycle framework the importance of
precautionary saving in response to capital market imperfections and conse-
quent implications for effects of social insurance programs. In particular,
we focus on precautionary saving against uncertainty over longevity in the
presence of imperfections in private annuity markets. The introduction of
social security annuities can be efficiency-improving in such a world, but
gains in efficiency depend critically on the significance of borrowing restric-
tions (because of the importance of being able to borrow against the gains
from access to social security annuities and because of the proportional
payroll tax financing of social security).

The paper is organized as follows. Section 2 discusses the general
importance of capital market imperfections (in particular, restrictions on
borrowing) for analyzing consumption decisions in the life cycle
model. The development of an extended life cycle model for tax policy
analysis is accomplished in section 3. Simulation exercises related to tax
reforms are presented in section 4. We consider lifetime uncertainty and
the impact of social security on saving and welfare under various
assumptions about capital markets in section 5. Some conclusions and
implications are presented in section 6.
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2 Capital Market Imperfections
and Consumption

2.1. Analyzing Borrowing Constraints

The effects of various types of borrowing constraints on consumption
have been considered in many empirical studies. One approach builds
on HaLvL’s [1978] “Euler equation” method for testing the sensitivity of
consumption to changes in current income. In Hall’s model, to be con-
sistent with the permanent-income hypothesis under rational expectations
(with no borrowing restrictions), conditional on lagged consumption,
expected consumption should be independent of other lagged
information. Other empirical studies find consumer spending to be sensi-
tive to income changes (see Fravin {1981]; Havasui [1982]; HALL and
MisHKIN {1982]).

Our analysis is predicated on the idea that this excess sensitivity can be
traced to the operation of borrowing constraints, the aggregate importance
of which for the United States is amply illustrated by historical evidence
(see for example De LoNG and SUMMERs [1986]). HAvyassr [1982] finds that
liquidity-constrained consumers accounted for approximately 20%, of all
consumption in post-World War II United States. In a separate effort
using microeconomic data, HavasHi [1985] also notes that the relationship
between consumption and income movements differs significantly for “high
saving” and “low saving” families (see also RUNkLE [1983] and ZELDEs
[1985]). BernNANKE [1984] finds no evidence that the permanent-income
hypothesis needs to be amended for liquidity constraints in his examination
of individual expenditures on automobiles. Automobile loans, however,
are self-collateralized, and our focus is on the relative unavailability of
noncollateralized consumption loans. FrLAviN [1984] finds that the estimate
of the marginal propensity to consume is affected dramatically by the
inclusion of proxies for liquidity constraints. In her econometric work,
Flavin uses the aggregate unemployment rate as a proxy for borrowing
constraints and tests “myopia” and borrowing-constraint explanations of
the excess sensitivity findings. She reports that the estimated marginal
propensity to consume out of transitory income is explained almost entirely
by proxies for liquidity constraints.

We analyze borrowing restrictions arising from a nonnegativity constraint
on net worth. That is, consumers are not permitted to borrow against
income to be received in the future; current consumption is limited by
current resources. For consumers who cannot finance their desired level of
consumption with current wealth, consumption is responsive to changes in
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disposable income (even those changes which are anticipated). The imposi-
tion of a borrowing restriction of this form requires motivation. ! Here
we rely on observed collateral requirements for borrowing in US capital
markets, i. e., restricted access to consumption loans. 2 Institutional moti-
vations for the constraint include legal restrictions prohibiting the inclusion
of human capital as an asset in bankruptcy proceedings or, for our purposes
later, the assignment of future social security benefits. > Allowing indivi-
duals to borrow some fixed “small” amount would increase significantly
the numerical complexity of the problem, without qualitatively altering the
results. 4

In the absence of borrowing restrictions, life cycle consumption typically
exceeds earnings in youth, while earnings exceed consumption in middle
age and then decline in retirement. Given a nonnegativity constraint on
net worth, however, consumption can never exceed current resources. Given
an upward sloping earnings profile, consumption follows earnings during
youth, when the constraint is binding, then increases relative to the “perfect
capital markets” profile thereafter. Lifetime utility from consumption is
reduced by the constraint, with the magnitude of the reduction increasing the
flatter is the desired age-consumption profile. Fiscal policies that depress
consumers’ net earnings during constrained periods will reduce consumption
dollar for dollar.

L. The source of the borrowing restrictions is important. HAYAsHI [1985] and YoTsuzuka
[1986] have argued that liquidity constraints adjust in response to changes in tax policy,
so that Ricardian equivalence holds. BERNHEIM [1987] shows that the Hayashi-Y otsu-
zuka results are sensitive to assumptions about the distribution of future tax
liabilities. Hayashi and Yotsuzuka assume that taxes are fixed and lump-sum, while
Bernheim considers (and we consider) the case in which taxes paid depend positively on
earnings.

2. For a discussion of potential information problems in credit markets and restrictions on
borrowing in the absence of collateral, see STIGLITZ and WEIss [1981]) and CALoMIRIS and
HusBARD [1985, 1987].

3. We do not consider the additional source of borrowing restrictions arising from uncertain

earnings fluctuations around an expected profile (see for example BARKSY, MANKIW, and
ZELDES [1986); HUBBARD and JUDD [1986); and ZELDEs [1986]). Adding this complexity
would not alter our qualitative result; indeed it would strengthen the importance of
liquidity constraints in accounting for national saving.
Our characterization of borrowing restrictions probably understates their importance in
the real world. We have disallowed only net consumption loans; real-world restrictions
in addition to collateral requirements (e. g., minimum-income requirements for debt service)
would strengthen our findings. Moreover, our constraint does not rule collateralized
loans for such durables as homes or cars.

4. See for example the simulations in ZELDES [1986]. CaLomiris and HUBBARD [1987]
develop a model in which changes in the relative importance of certain and uncertain
resources for borrowers is important for participation in credit markets.
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3 Life Cycle Models and Tax Policy
Analysis

3.1. Issues

Most questions of fiscal policy or tax reform are best suited to multiperiod
models that consider long-run effects, either for individuals or from the
economy. It is not surprising that the life cycle model has been the
principal focus of analyses of the effects of tax changes on consumption
and welfare. > The model provides a realistic number of periods in an
individual’s life to permit consideration of the effect of even temporary
policy changes on lifetime consumption and welfare. It is extremely valu-
able as an analytical tool because it does not rely on ad hoc rules of
behavior and is consistent with basic demand and supply theory and rational
expectations methodology. The life cycle framework has been used in the
construction of dynamic general equilibrium models that permit comparison
of steady states of different policy regimes (SumMErs [1981]; AUERBACH,
KortLikorF, and SKINNER [1983]; HuBBARD and Jupp [1986]).

Most empirical questions about the validity of the life cycle model do
not necessarily refute the basic insight of the theory—that consumers are
forward looking in their behavior and optimize over a long (lifetime)
horizon. ® Here we maintain that insight and focus on the implications of
borrowing restrictions for analyses of the impact of tax changes or tax

5. For a description of the model, see MODIGLIANI and BRUMBERG [1954] and ANDO and
MobIGLIANI [1963]. For a survey of applications to fiscal policy issues, see KOTLIKOFF
[1984).

6. While the life cycle model provides a theoretically consistent and logical framework for
an examination of policy-induced changes in consumption, it is not without its
problems. At the theoretical level, it has been argued that the model requires consumers
to be both “not forward looking enough” and “too forward looking.” In one case,
critics assert that consumers are much more myoptic than the life cycle model would
allow, that they might be guided, for example, by rule-of-thumb saving behavior (THALER
and SHEFFIN [1981]). It is not obvious what effect tax policy would have in such a
world. In the alternative case, most closely associated with BARRO [1974], critics argue
that if consumers consider their heirs when making their own consumption decisions, the
relevant optimizing horizon may be infinite, and the capital stock would not arise out of
a mismatching of earnings and desired consumption over individuals’ lives.

The life cycle model’s predictions have also been criticized in empirical studies. For
example, some studies of age-wealth profiles find a significant number of individuals or
households with “too little wealth” (see KING and Dicks-MIREAUX [1982]; and HUBBARD
[1986]). In addition, econometric studies typically find lower dissaving among the retired
elderly than the theory would predict (MIRER [1979]), though DAvies [1981] and HUBBARD
[1987] have offered uncertainty about life expectancy and the fear of living too long as
plausible explanations within the life-cycle framework; we consider this issue in more
detail later. Perhaps most challenging to applications of the basic model is the claim by
KotLIKOFF and SUMMERS [1981] that life-cycle saving as they define it can explain only a
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reform on national saving and individual welfare. The specification of a
lifetime budget constraint in standard uses of the life cycle model is not an
accurate representation of restrictions on consumption smoothing when
capital markets are characterized by collateral restrictions, differences in
borrowing and lending rates, and credit rationing. The central issue within
the life cycle framework is as follows. Hump-shaped lifetime earnings
profiles rising toward middle age then leveling off and declining in old age
imply that individuals will want to consume more than their current resour-
ces allow when young. They cannot do so if borrowing constraints are
binding.

3.2. Simulating the Importance of Liquidity
Constraints

To simulate the effects of alternative tax and fiscal policies on consump-
tion, we make use of a life cycle model in which no bequests are desired
and individuals consume so as to maximize an intertemporal utility function
subject to a lifetime budget constraint. Individuals live for T years, working
only for the first R years; the retirement age of R is taken as exogenous,
and, for the moment, we assume that labor is supplied inelastically. (We
use a model with elastic labor supply in our simulations; see the discussion
of the full model in the appendix). Model simulations begin at the com-
mencement  of individuals’ working lives, assumed to be age
twenty. Retirement occurs after forty-five years of work; death occurs ten
years later.

The addition of substantial bequests would complicate the model. ’
Bequests can be either planned or “accidental.” The latter occur when
individuals who have saved to insure against long life die prematurely and
with positive wealth. In the context of accidental bequests generated by
precautionary saving, the effects of liquidity constraints remain
important. In fact, because many liquidity-constrained individuals are
effectively constrained only early in life, to the extent that accidental
bequests are received relatively late in life, our conclusions about the import-
ance of constraints are strengthened, since desired consumption in youth
would be further increased relative to current resources,

Nor would planned bequests seriously weaken this analysis. If an indivi-
dual plans to leave a bequest to his child, his desired lifetime consumption
is reduced. However, if he himself receives a bequest from a parent, that
bequest could be used to finance his bequest to his child. As long as the
bequest he receives from his parent arrives after his constrained periods

small portion of the capital stock in the United States, with the clear implication that
models emphasizing intergenerational transfers as the dominant factor in saving decisions
desire more attention.

7. HURD [1986] finds essentially no bequest motive evident in the saving behavior of house-
holds in the Retirement History Survey, concluding that bequests are much more likely
to be of the “accidental” variety attributable to lifetime uncertainty.
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and he plans on leaving a comparably sized bequest to his child —a natural
steady-state assumption—his consumption path is financed by his earnings,
and bequests received and given are not important for consumption
decisions. Therefore, ignoring bequests does not seriously reduce the plau-
sibility of our analysis for the issues we examine below; we reconsider the
role of bequests in our analysis in section 5 of precautionary saving against
lifetime uncertainty.

Assuming that utility is additively separable across periods, individuals
maximize lifetime utility

T
(1) J U(c)e *'dt,
subject to
2 A=(1-1)E+(1—-1)rA—c, A(0)=A(T)=0,

where ¢, p, and r represent consumption, the subjective discount rate, and
the interest rate, respectively. The coefficients 1, and tx denote tax rates on
labor and capital income, respectively; A represents the stock of accumulated
assets. A dot over a variable denotes a time rate of change. The income
stream E represents labor earnings.

For simplicity, we assume that the utility function is of the isoelastic
form, and rewrite equation (1) as

T 1 -1
(3) maXJ TFCI_B e_Ptdt,
o —

where B measures the intertemporal elasticity of substitution in consumption.

If A denotes the marginal utility of consumption and c(}) is defined as
consumption corresponding to A, the differential equations describing the
time paths of consumption and wealth accumulation are given by

(4a) A=[p—(1—1)r]A,
and
(4b) A=(1—tK)rA+(1—1:L)E—-c(X),

together with the boundary conditions A (0) =A (T) =0.

In the absence of borrowing restrictions, the capital stock will be a
function of underlying parameter values, the age distribution of the popula-
tion, and the shapes of individual earnings profiles. In the basic life cycle
model, individual savings profiles are expected to be hump-shaped, with
borrowing by young people, substantial asset accumulation by those in
middle age, and dissaving by the elderly. Within this framework, tax
reforms —either changes in tax rates or shifts in relative reliance on different
tax bases—or social insurance programs have real effects only to the extent
that they alter steady-state factor prices.

These results will be qualified in the presence of borrowing restrictions.
It is here that the choice of pretax earnings profiles for simulation exercises
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is particularly relevant. We chose the profile used by Davies [1981]. 8 By
using an average earnings profile, we are ignoring individual-specific fluctu-
ations in earnings. Since the marginal loss due to a tighter liquidity
constraint is negligible if the constraint is slack and greater when the
constraint is binding, losses due to the liquidity constraint are convex in
the tightness of the constraint. Using the average earnings pattern means
that losses are underestimated, since the distribution of earnings patterns
would include some with much tighter constraints as well as some with
looser constraints.

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

(5 A=(1-1)E+(1-1)rA—c, A(T)=0.

The first-order conditions must be altered to take into account this state
constraint. ° The new arbitrage conditions become

) A=lp—(1-1)rk  if A>0 or A>U[(1-1)E],
A=U'[(1-%)El, if A=0 and ASU'[(1—1,)E),

where A is continuous.  Assets obey

A=0, if A=0 and ASU'[(1-1)E]

(4b)
A=(1-t)rA+(1—t)BE—c()), otherwise.

If assets are positive or if earnings exceed consumption, then equation
(2) still holds. Otherwise, consumption is limited to current earnings,
and the consumer’s optimization problem is divided into constrained and
unconstrained intervals; equation (4b) governs how these intervals meet.

Aggregate consumption is determined in the model by summing over the
individual consumption of those alive at a given time. That is, consumption
of individuals at each age is determined, with the relative number of
individuals at each age depending on the rate of growth of population.
Aggregate asset stocks are constructed similarly.

For borrowing constraints to be important for aggregate fiscal policy
analysis, a nontrivial fraction of the population must be constrained, with
subsequent effects on saving. To evaluate the importance of the constraints
for steady-state measures of the aggregate capital stock, we allow for
variable factor prices. We assume that output is produced according to a
Cobb-Douglas production function in capital and labor, with a capital share
equal to o. Factor markets are assumed to be competitive, so that capital
and labor are paid their marginal products. That is, the gross interest rate,

8. That is, as in DAVIES [1981], p. 572, the lifetime path of mean noninvestment income E is
approximated by a fourth-order polynomial:

E (1)=—36,999.4+3520.22 t — 101.878 1>+ 1.34816 £2—0.00706233 t*.

9. For a discussion of such problems, see KAMIEN and SCHWARTZ [1982].
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r, and wage rate, w, satisfy.

(6) r=ak®* 1
and
(7 w=(1—-a)k®

where k represents the capital-labor ratio.

Within this framework, the steady state can be solved as follows. A
guess is made for k. Solutions for r and w are then generated from the
marginal productivity conditions to produce invididual consumption and
asset accumulation profiles. The resulting aggregate consumption and capi-
tal stock are compared with the initial guess, and iteration proceeds until
convergence is reached.

TaBLE 1

Borrowing Constraints and Steady-State Capital Accumulation*

Capital-income ratio Percent
Elasticity of of
substitution Number Percent income
in of of held by
consumption periods population  constrained
(B) Unconstrained  Constrained constrained constrained  consumers
1.10 4.40 4.43 4 7.3 2.7
0.50 2.79 3.26 6 12.0 5.5
0.20 1.08 1.66 9 19.0 10.8
0.10 0.68 1.27 11 23.5 14.9

* The model assumes a general proportional tax on both capital (tx) and labor (t,) income
of 0.30.

In Table !, we present findings on the effects of borrowing restrictions
on the capi:al stock and individual welfare when o=0.3. The discount
rate was chosen to be 1.5%, and population growth was assumed to be 1%
per year; the interest rate is determined endogenously. Results were robust
to minor variations in the rate of time preference. We felt that p=0.015
was a reasonable choice, and the selection of a low discount rate furnishes
a lower bound of the effects of borrowing constraints on consumption and
welfare, since a higher rate would only have increased desired consumption
relative to current resources.

There is some evidence to the literature on the value of B (see for example
FrIEND and BruMe [1975]; FArBER [1978]; HANseEN and SINGLETON [1983];
SumMers [1982]; and HaLL [1985]). We chose a set of values of B to
span these estimates. The model was simulated for the case of a general
proportional income tax of 309 for four values of p—1.10, 0.50, 0.20,
and 0.10. Results are presented for the capital-income ratio in the absence
and presence of the wealth-nonnegativity constraint, the number of periods
for which the consumption is constrained (determined endogenously by the
model), the percentage of the population constrained, and the percentage
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of income earned by individuals whose consumption is limited by current
resources.

As expected, as the intertemporal elasticity of substitution in consumption
declines, reflected in lower values of B, the capital-income ratio rises in the
constrained case relative to the unconstrained case. This effect of forced
saving through liquidity constraints is also evident in the corresponding
increase in the number of periods constrained, the percentage of the popula-
tion constrained, and the fraction of total income earned by constrained
consumers. '© Note, for example, that in the case wherein B=0.20, the
constrained capital stock is 54% larger than the unconstrained capital stock,
with borrowing constraints binding on 199 of the population (receiving
119 of disposable income). These results suggest that tax policies that
exacerbate the severity or duration of liquidity constraints are likely to lead
to substantial efficiency costs, especially when the intertemporal elasticity
of substitution in consumption is small.

In summary, the simulations show that a nonnegativity constraint for
personal wealth has a substantial effect on the long-run supply of
capital. The potential efficiency costs associated with the effects of liquidity
constraints on consumption do not, of course, imply that society should
make large transfers to young, constrained workers. Constraints with
respect to incentive effects and social convention abound. The marginal
contribution of taxation to chose welfare costs is, however, a legitimate
concern of public policy within the context of optimal taxation.

4 Liquidity Constraints and Tax
Policy Evaluation

4.1. Issues

Life cycle simulation models have been used extensively in the area of
tax reform —in particular, to measure the welfare effects of switching from
a general income tax on both capital and labor income to a tax on labor
income along and from a progressive income tax to a proportional income
tax. ' According to the findings of recent studies, the efficiency effects of
either shift can be quite large.

10. Our predictions for the fraction of aggregate disposable income earned by constrained
individuals are lower than HayasHr's [1982] point estimate of 17.1%, but our description
of borrowing restrictions is most likely an underestimate of their severity in the real world.

11. See for example SUMMERs [1981), AUERBACH, KOTLIKOFF, and SKINNER [1983], EvaNs
[1983], SEIDMAN [1984].
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Many recent studies have focused on intertemporal distortion arising
from the taxation of capital income. Since capital taxes reduce the net
rate of interest, they discourage saving and discriminate in favor of present
consumption at the expense of future consumption. Because substitution
effects diminish for consumers for whom liquidity constraints are binding
or expected to bind, the potential efficiency gains from policy reform are
reduced according to the importance of liquidity-constrained consumers in
the population.

SumMERs [1981] shows that efficiency costs of capital income taxation
analyzed in a realistic life cycle model are likely to be large. The channel
for this effect is intuitive. A cut in the capital income tax rate raises the
net return to saving, and the substitution effect discourages consumption; for
individuals in debt, the income effect further depresses consumption. The
resulting decline in consumption can lead to a substantial increase in lifetime
saving.

Similarly, arguments against progressive income taxation focus on distor-
tions in intertemporal consumption decisions and in labor-supply
decisions. Using a dynamic life cycle simulation model with a labor-leisure
choice in addition to intertemporal consumption decisions, AUERBACH, KOT-
LIKOFF, and SkINNER [1983] find substantial efficiency costs to using a
progressive income tax rather than a proportional income tax in financing
a given level of government spending.

The effect of tax reform on the welfare of liquidity-constrained consumers
will be important for assessing the aggregate welfare effects of such policy
changes. Any switch away from capital income taxation toward increased
taxation of wage income will entail, ceteris paribus, an efficiency loss from
a decline in the consumption of constrained consumers, a loss that must be
weighed against the efficiency gain from lessening tax-induced distortions
in intertemporal consumption decisions. Similarly, to the extent that earn-
ings rise with age over most of the working life, progressive taxation shifts
the individual lifetime burden of taxation away from constrained periods,
permitting gains in lifetime consumption and welfare. Earlier studies focus
only on the efficiency costs of distortions in labor supply under progressive
taxation. 12

4.2. Efficiency Costs of Capital and Labor Income
Taxation

As noted by SUMMERs [1981], capital taxation in a life cycle growth model
can lead to substantial reductions in individual welfare when individuals
supply labor inelastically throughout their working lives. Since reductions
in the level of capital taxation will in general be financed by higher taxes
on labor income, to the extent that labor is elastically supplied, the efficiency

12. These distortions can, of course, be large; see for example the estimates in HAUSMAN
[1981].
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effects of policy reform are no longer obvious. We show that intertemporal
distortions induced by capital income taxation dominate the contempo-
raneous distortions due to labor income taxation when capital markets are
assumed perfect. Our concern is with the complications that borrowing
restrictions introduce.

Our first experiment eliminates the capital income tax and finance
the reform by higher taxes on labor income. We take as our base
case a proportional tax on capital and labor income such that 3
Tk =1.=0.30. As 7ty is set equal to zero in this experiment we solve for
the labor tax rate 7, that raises the same revenue as the proportional general
income tax. We assume elastic labor supply, making the individual’s life-
time utility function described in equation (1) additively separable in con-
sumption and leisure (see the detailed discussion in the appendix). The
exercise is conducted under an open-economy assumption, where the interest
rate remains at the same level as that prevailing prior to the policy exper-
iment.

To allow for a reasonable range of the underlying parameter values, we
perform the experiment for two values of the interest rate, 4 0.04 and
0.08. We also examine two values of the compensated wage elasticity of
labor supply, 0.1 and 0.5 (see the discussion in the appendix), and four
values of p—1.1, 0.5, 0.2, and 0.1. Results for changes in individual welfare
in unconstrained and constrained cases are reported in Table 2. In all
cases, efficiency gains are expressed as a percentage of lifetime taxes paid. '3

As expected, in the unconstrained case, substantial efficiency gains are
achieved by moving from capital to labor income taxation. Gains are
largest for high values of the intertemporal elasticity of substitution in
consumption, where the sensitivity of saving to changes in the net return
is substantial. These gains are mitigated significantly in the constrained
case. As the intertemporal elasticity of substitution in consumption takes
on smaller values in the constrained case, the effect of the borrowing
restrictions becomes more significant, and the switch from capital income
to labor income taxation leads to much smaller gains than in the unconstrai-
ned case and, in some cases, even to welfare costs. For example, from
Table 2, when r=0.04, =0.2, and n=0.1, a 0.67, gain from eliminating
capital taxation when capital markets are perfect becomes a 2.0% loss

13. SUMMERS [1981] and FELDSTEIN and SUMMERS [1979] describe the US tax system as being
characterized by 1, =0.5 and 1, =0.2. That description is probably unrealistic in the
current environment of declining capital taxation. In any event, starting with a higher
tax on interest income would accentuate our findings in the constrained regime.

14. While an 8% interest rate is unrealistically high as a representation of any available riskless
return, we include it here since risky assets have expected returns in that range. Since it
is not known how to account properly for the riskiness of real-world investments in our
deterministic model, we choose to examine these alternative values.

15. At first blush, the pattern of results in Table 2 by labor supply elasticity may appear
counterintuitive. One might suspect that the efficiency gain from switching from capital
taxation to labor taxation should be less the more elastic is labor supply with respect to
changes in the net wage. Here the intertemporal distortion from interest taxation is
more important than the static consumption-leisure distortion. That is, reducing the
intertemporal distortion dominates the fact that the static distortion becomes greater.
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TABLE 2

Efficiency Gains, as Percent of Lifetime Taxes Paid, from Switching from
Capital Taxation to Labor Taxation*

Elasticity of Unconstrained case Constrained case
R SUbSt.l tution Labor supply elasticity (1) Labor supply elasticity (n)
eal in

Interest consumption

rate (r) B 0.1 0.5 0.1 0.5
0.04 1.1 4.2 5.7 2.8 . 39
0.04 0.5 1.6 2.0 0.0 0.5
0.04 0.2 0.6 0.6 -20 -0.5
0.04 0.1 0.2 0.3 -23 —-0.5
0.08 1.1 15.4 22.9 15.0 21.1
0.08 0.5 4.5 5.5 2.1 33
0.08 0.2 1.3 1.5 —24 —-0.3
0.08 0.1 0.0 0.7 -2.5 -0.5

* The initial tax system is characterized by a tax on both capital (t,) and labor (t;) income
of 0.30.

with binding liquidity constraints. The addition of borrowing constraints
substantially affects and often reverses the efficiency gains that would
otherwise arise.

4.3. Reconsidering the Costs of Progressive Income
Taxation

Debates over the effects of progressive income taxation on work effort
and saving have figured prominently in policy discussions. In particular,
estimates of significant effects of the tax system on labor supply have
raised the specter of large deadweight losses on the margin from progressive
taxation (e. g., Hausman [1981]). Proposals to modify the general income
tax toward a proportional tax system cite the potential efficiency gains from
mitigating these distortions (see for example HALL and RaBusHkA [1985]).

Our findings for the case of capital taxation suggest that, in the presence
of significant restrictions on borrowing, delays in tax collection over an
individual’s lifetime are important in assessing the efficiency effects of tax
reform. For many plausible underlying parameter values, capital income
taxation is efficiency-improving because it effectively delays the collection
of tax payments over an individual’s life cycle. A switch from progressive
to proportional income taxation would speed up tax collection, raising tax
rates on low-income consumers and reducing their consumption substan-
tially when borrowing constraints are important.

Proponents of proportional taxation in the United States have suggested
that increased exemptions could maintain the equity or political acceptability
of the tax code. When borrowing restrictions are important, exemptions
can serve efficiency functions as well. Below, we examine the effects of
going from a strictly proportional tax on all income to a “progressive” tax
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with an intercept —exemption —and a single marginal tax rate that raises
the same revenue. Including a sequence of tax brackets applying to dif-
ferent income levels would raise the efficiency costs of progressive
taxation. Our aim here is to call attention to the role of exemptions, to
introduce the possibility that progressive taxation per se need not carry a
deadweight loss. The implicit tradeoff is between the saving and labor
supply distortions from higher marginal taxes on capital and labor income
under progressive taxation on the one hand and the efficiency gain from
relaxing borrowing constraints on low-income individuals on the
other. For low values of the intertemporal elasticity of substitution in
consumption, the latter effect is likely to dominate; for high values, the
former.

Using an exemption, we calculate the constant marginal tax rate required
to raise the same revenue as a proportional income tax at a rate of
30%. The exemption is calibrated to be two-thirds of first-year earnings
(about 15% of maximum earnings). Simulations are performed using inter-
est rate values of 0.04 and 0.08, labor supply elasticity values of 0.1 and
0.5, and B values of 1.1, 0.5, 0.2, and 0.1. Dollar-equivalent efficiency
gains and losses are calculated relative to taxes shifted. That is, for each
individual, the switch to progressive taxation grants an increment to income
equal to the present value of the new marginal tax rate times the exemption
level, at a cost of higher taxes paid on the margin at the new marginal tax
rate. Our percentage efficiency change is calculated as the quotient of the
dollar-equivalent efficiency gain or loss and this effective income change
from the imposition of the exemption.

Results are reported in Table 3. !° The change to progressive taxation
leads to substantial efficiency losses under perfect capital markets; the
losses increase with the magnitude of the elasticity of labor supply, as
expected. Even with the significant increase in marginal tax rates (and
hence distortions, which initially rise with the square of the tax rate) required
to raise the same amount of revenue over the individual’s lifetime, the
inclusion of borrowing restrictions in the analysis substantially mitigates
losses in all cases. For example, in the case with r=0.04, B=0.5, and
n=0.1, the efficiency loss of 10.3% (relative to taxes shifted) under perfect
capital markets becomes a 2.3% gain in the liquidity-constrained regime.
Even more striking is the finding that for a relatively inelastic labor supply
and a low intertemporal elasticity of substitution in consumption, efficiency
gains accompany progressive taxation. That is, the exemption here serves
an efficiency role in the presence of liquidity constraints. 17

16. While an analysis of the transition from the steady state of the economy under proportional
taxation to one with the progressive tax would be desirable, there are several
problems. Most worrisome is the fact that overlapping generations models such as these
can have a continuum of such transition paths. See the discussion in HUBBARD and JupD
[1986].

17. This is in contrrast to simulations ignoring the potential effects of liquidity
constraints. For example, HAUSMAN [198 1], p. 64, Table 1, finds that the welfare cost of
progressive income taxation described in this way increases with the amount of the
exemption.
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TABLE 3

Efficiency Gains, as Percent of Taxes Shifted, from Switching from Propor-
tional Income to Progressive Income Taxation*

Elasticity of Unconstrained case Constrained case

Real substilrtlutlon Labor supply elasticity (n) Labor supply elasticity ()

Interest consumption

rate (r) B) 0.1 0.5 0.1 0.5
0.04 1.1 ~18.8 — 429 - 6.5 - — 282
0.04 0.5 -10.3 — 236 2.3 - 31
0.04 0.2 — 5.6 ~ 10.6 4.1 1.1
0.04 0.1 — 4.6 - 82 4.5 1.3
0.08 1.1 —65.3 —152.6 —54.3 —114.5
0.08 0.5 —28.8 — 549 — 44 — 183
0.08 0.2 —12.5 - 233 6.3 - 03
0.08 0.1 - 9.8 — 18.5 6.8 0.6

* The proportional tax is characterized by a tax on both capital (t¢) and labor (t,) income
of 0.30. The exemption under the progressive tax is described in the text.

TaBLE 4

Efficiency Gains, as Percent of Taxes Shifted, from Switching from Propor-
tional Income to Progressive Labor Taxation*

Elasticity of Unconstrained case Constrained case

Real substil:!uuon Labor supply elasticity (1) Labor supply elasticity (1)

Interest consumption

rate (r) B) 0.1 0.5 0.1 0.5
0.04 1.1 — 83 —334 —-1.1 —18.1
0.04 0.5 — 8.0 —-28.3 34 - 11
0.04 0.2 — 5.8 —16.9 5.2 1.5
0.04 0.1 - 52 —10.2 5.1 1.4
0.08 1.1 —13.1 —34.2 -9.1 —41.1
0.08 0.5 - 19 —39.7 2.1 — 6.0
0.08 0.2 — 82 -21.9 7.2 2.4
0.08 0.1 —13.7 - 6.7 73 2.8

* The proportional tax is characterized by a tax on both capital (1¢) and labor (t,) income
of 0.30. The exemption under the progressive tax is described in the text.

Our findings in the experiments with capital and labor taxation and
with progressive and proportional taxation suggest potential gains from a
progressive tax on labor income only, with no taxation of interest
income. Such a reform would mitigate the impact of taxation on the
consumption of constrained individuals without introducing the intertempo-
ral distortions inherent in capital taxation. To examine this hypothesis,
we simulate a shift away from a proportional general income tax of
30%. The new system sets 1y =0, imposing all taxation on labor income
and granting the same exemption as before. The constant marginal tax
rate on labor income above the exemption is raised to ensure revenue
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neutrality. Results presented in Table 4 for the same parameters as before
show that exemptions are generally less costly and more often beneficial
when imposed on top of a labor income tax than when imposed on
both capital and labor taxes. This finding validates our intuition that the
exemption attacks the liquidity-constraint problem and works better when
it does not aggravate intertemporal distortions, even though it must aggra-
vate labor supply distortions even more.

Comparing the findings of Tables 2 and 3 reveals the significance of
liquidity constraints for considering alternative tax changes. The efficiency
changes in Table 2 can be expressed in units comparable to those in Tables
3 and 4, given information on taxes shifted relative to lifetime taxes
paid. As a benchmark, the present value of the exemption is about one-
fifth of lifetime taxes when intertemporal substitution is high, and about
one-third of lifetime taxes when intertemporal substitution is low. The
efficiency changes of all three policies considered are thus of comparable
magnitude.

5 Borrowing Constraints
and Social Security
in the Life Cycle Framework

5.1. Issues

Since the pioneering paper by FELDSTEIN [1974], studies of the effects of
social security on saving have considered impacts over the whole life cycle
and not just in old age. Empirical work within the life cycle framework
has tested the impact on consumption of intergenerational wealth transfers
accompanying the introduction of a “pay as you go” social security
system. Our concern is with the influence of realistic capital-market imper-
fections on the effect of social security annuities on national saving and
individual welfare. In particular, we consider the relationship between
two — (i) market failure in the private provision of annuities, and (ii) restric-
tions on borrowing against anticipated future gains from participating in
social security.

The first has been examined in isolation. ABEL [1985]) and HusBarD
[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. However, as we have emphasized, the specifica-
tion of a lifetime budget constraint may be too narrow a description of
restrictions on individuals’ optimizing behavior in the presence of capital
market imperfections. The presence of borrowing constraints can reduce
substantially the efficiency gains from introducing social security annuities
under payroll tax finance. The extent to which agents can spread the
benefits from participation in social security annuities over their lifetimes
depends on the degree to which capital markets permit consumption to be
smoothed when current resources are insufficient. More important, since
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social security is financed through a proportional payroll tax on current
earnings, payroll taxes depress consumption dollar for dollar when borrow-
ing constraints are binding. Including realistic limitations on borrowing
introduces the possibility that increasing the provision of social security
coverage (financed by the payroll tax) may leave individuals worse off in
terms of utility gains from lifetime consumption, while at the same time
increasing potential lifetime consumption (that is, if constraints were not
binding). In general, one expects that an optimal tax structure should
reallocate this burden over an individual’s lifetime.

5.2. Lifetime Uncertainty, Borrowing Restrictions,
and Saving Behavior

Precautionary saving against lifetime uncertainty 8 will arise in the life
cycle model to the extent that there are imperfections in the provision of
old-age annuities. ' To the extent that such precautionary saving is
quantitatively important, modifying the basic life cycle model to include
uncertainty may account for much of the failure of the model to explain
actual wealth-age profiles (particularly among the elderly).

Following ABeL [1985] and HusBAarD [1987], we do not explicitly model
the reason for the absence of annuity markets. We assume that they simply
exist neither prior to nor after the introduction of the social security
system. This is an appropriate assumption given our focus on the import-
ance of the interaction of liquidity constraints and the social security
system. 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 overpriced annuities, manipulative bequest moti-
ves (BERNHEIM, SHLEIFER, and SUMMERS [1985]), or altruistic bequest motives,
the value of social security annuities would decline. The importance of
borrowing constraints would not be affected, however, implying that our
negative results would be more likely to hold.

Our life cycle model outlined in section 4 is modified as follows. Indivi-
duals live in a maximum of T years, working only for the first R; the
retirement age of R is taken as exogenous, and labor is supplied
inelastically. The probability of surviving through period ¢t is p(r) for
each t. As before, our simulations begin at the beginning of individuals’
working lives (assumed to be age twenty). Retirement occurs at model age
forty-five. The maximum model age to which one can survive is ninety.

18. YAART’s [1965] seminal paper showed that with an uncertain lifetime, intertemporal utility
maximization can dictate saving against the possibility of living longer than expected.

19. This market failure is likely because of asymmetries of information between individuals
and insurers, the classic adverse selection problem discussed by ROTHSCHILD and STiGLITZ
[1976] and elaborated in the context of social security by ECKSTEIN, EICHENBAUM, and
PELED [1985). FRIEDMAN and WARSHAWSKY [1985] show that under plausible
assumptions about risk aversion, the returns on life annuity contracts actually offered in
the market would not be purchased by optimizing individuals.
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Following Yaar1 [1965] and Barro and FrIEDMAN [1977], we let utility
be additively separable across periods, and let utility from consumption
U(c) be evaluated contingent on being alive. That is, with no restrictions
on borrowing, individuals choose ¢ so as to maximize

T
(8) ij(c)e""dt,
0
subject to
) A=E+rA+B—¢, A(0)=0, A(T)=0,

where B represents resources from unplanned bequests from the previous
generation.

We assume again that the utility function is isoelastic. If h(t)dt is the
probability of death during (¢, t+dt) conditional on being alive at t—i. e.,
the hazard rate —the problem in (8) then becomes

1 T .
(10) max e_.[o (p+h(sNds ,1-p~1dr
1-p~* J

subject to (9), where B is the intertemporal elasticity of substitution in
consumption. Denoting the marginal utility of consumption conditional
on being alive by A and the sum of the rate of time preference and the
hazard rate reflecting lifetime uncertainty by p, the differential equations
describing the time paths of consumption and asset accumulation (in the
absence of borrowing restrictions) are now given by

(11) A=(p—r)A,
and
(12) A=rA+E+B—c(k),

together with the boundary conditions A (0)=A (T)=0. Data on average
survival probabilities in the United States are taken from FABER [1982].

Unplanned bequests are incorporated as follows. Using information on
p over the life cycle, a distribution of initial bequests can be generated. We
consider intergenerational transfers from a generation of single “parents”
to the next generation. Iteration proceeds for a given set of parameter
values until an individual would transmit (in expected present value) the
same bequest he receives. As our principal concern is with the first-order
effects of lifetime uncertainty (and later social security) on the aggregate
capital stock (and output and consumption), we do not discuss the impact
of lifetime uncertainty or social security on the steady-state distribution of
bequests (see for example ABeL [1985])). Given our emphasis on life cycle
patterns of consumption and savings, it is important that we do not aggre-
gate intertemporally. We must allow the individual to live for several
periods if we are to get a quantitative idea of the importance of borrowing
constraints. However, given this fineness in our intertemporal consumption
patterns, it would be numerically intractable to calculate a steady-state
rational expectations distribution of bequests. Therefore, all individuals
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are assumed to receive the weighted average bequest regardless of their
particular family mortality history. The implicit assumption is that indivi-
dual bequests are taxed away by the government and redistributed lump
sum to individuals. To model the observation that these bequests are most
likely to occur when the recipient is in early middle age, such receipts are
assumed to be obtained after twenty periods.

As before, when we impose the constraint that net worth must be nonne-
gative at all times, we change the consumer’s optimization problems. The
arbitrage equations are modified as before.

Hussarp [1987] and HuBArD and Jupp [1987] show that precautionary
saving in such a model is substantial. In the absence of borrowing restric-
tions, unplanned bequests accompanying lifetime uncertainty are significant
relative to lifetime earnings. Aggregate capital stocks implied by the life
cycle model when lifetime is certain are small relative to those implied by
the uncertain-lifetime case. 2° The results in HusBarRD and JupD [1987]
also illustrate the additional relevance of liquidity constraints for the size
of the capital stock in the uncertain-lifetime case. The constraint is binding
for a significant interval; the aggregate capital stock is higher in the liquidity-
constrained regime. ! We now take up the effects of social security on
precautionary saving in this case.

5.3. Social Security, Precautionary Saving, and Life
Cycle Saving

In previous papers, ABEL [1985] and HussarD [1987] have shown that
public provision of annuities through social security leads to partial equili-
brium 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 follows. Individuals are compelled to pay a payroll
tax 1y on gross wages, from which the social security system is
funded. During retirement they receive an annuity benefit S in each period
until death. The asset accumulation constraint (in the absence of restric-
tions) becomes.

(13) A=rA+(1-t)E+B+S-C, A(T)>0.

20. The unrealistically low capital stocks in the certain-lifetime case lend further support to
the finding in KOTLIKOFF and SUMMERs [1981] that are 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 relying on intentional bequest
motives.

21. 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 mitigated, of
course, to the extent that individuals have “humped” pattern of desired consumption as
well —say to finance the expenses of rearing and educating children in middle age (see for
example GHEZ and BECKER [1975]). In HUBBARD and JuDD [1986], we show that the
general results of the impact of liquidity constraints on saving and welfare are robust to
the consideration of changes in family size over the life cycle (using the family weights
presented in DOLDE [1978]).
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The uniform economy-wide actuarially fair social security benefit S satis-
fies the condition that

T R
(14) Sf pe“"dtz‘rsj‘ pwe "dt.

R 0o

In the absence of borrowing restrictions, the system generates an increase
in the propensity 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 borrowing constraints, potential efficiency
gains from the introduction of social security comes about because of
increases in pre-retirement consumption made possible by the annuity
provisions. With a nonnegativity constraint on net worth, however, the
social security payroll tax depresses pre-retirement consumption as long as
the constraint binds, and increases consumption after the constraint 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 restrictions on
borrowing.

In Table 5, we simulate the partial equilibrium impact on initial partici-
pants of the imposition of an actuarially fair social security system financed
by a proportional payroll tax of 6%. 2* Percentage changes in the capital-
output ratio and average bequests as a fraction of lifetime earnings are
reported, as is the change in lifetime welfare (expressed in terms of a
percentage change in initial lifetime earnings). As before, simulation results
are conducted over four values of B; we also consider three values of (0.02,
0.04, and 0.06). Results both in the absence of an in the presence of
liquidity constraints are reported; 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 declines in the capital stock. Given the dramatic reduction in the
size of accidental bequests shown in the initial participants from introducing
an actuarially fair social security system are significant for plausible para-
meter values. 23

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 columns in Table 5 illustrates
the importance of the restriction on borrowing against future net earnings
even under a moderate social security tax —consumption is constrained for

22. We chose a moderate payroll tax rate between the rate assessed at the beginning of the
US 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 introduced, welfare losses from the interaction of the borrowing constraint and the
payroll tax increase with the tax rate in a nonlinear fashion,

23. For example, KOTLIKOFF and SPIVAK [1981] report very large welfare gains from the
introduction of a perfect annuity market.
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at least 10 periods at an interest rate of 0.02. For moderate measures of
the intertemporal elasticity of substitution in consumption (B=0.50), the
gains in lifetime welfare reported are substantially smaller than the potential
gains in the absence of borrowing restrictions. When B=0.20, the gains
the 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 actually leads to an efficiency
loss, as it does for all cases when B=0.10. These results suggest the
importance of both uncertainty and the method used to finance the system
in evaluating the impact of social security on individual saving behavior.

5.4. Progressive Taxation and 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 15 working periods are
exempt from payroll taxation. To preserve comparability with our previous
results, the retirement benefit is kept the same as under the proportional
tax case where 13=0.06. A new, higher flat tax rate is instituted in the
sixteenth period to maintain the average actuarial fairness of the
system. The use of such an exemption alleviates 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 contribution can be collected with an increase
in individual lifetime utility from consumption. Cross-sectionally, the use
of exemption corresponds to progressive taxation.

Partial equilibrium results for the impact of social security on lifetime
welfare (comparable to Table 5) are presented in Table 6. Simulations are
performed for 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 participating in the
“progressive-tax-financed” social security system. The numbers in paren-
theses below are the corresponding gains from the “proportional-tax-fi-
nanced” system in Table 5. This change in the structure 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 6,
and for many parameterizations are substantially higher than in the propor-
tional-tax-financed case. As with the case of the tax reforms discussed
before, this experiment puts in a new light claims based on “perfect markets”
models that large efficiency costs necessarily accompany progressive taxa-
tion.
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TABLE 6

“Progressive” Taxation and Social Security: Reassessing the Impact on
Individual Welfare

A
B=1.10 B=0.50 B=0.25 B=0.20
r=02. ... ..... 4.2% 6.3% 4.3 1.4%
(3.5) (4.5) 0.1 (—4.3)
r=.04......... 5.1 5.3 2.7 0.6
(5.0) (3.9) (-1.8) (-5.2)
r=.06......... 6.0 4.0 0.8 0.
(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.

6 Conclusions and Implications

The existence of borrowing constraints as a preexisting distortion is
important in the determination of consumption behavior in a life cycle
setting. We show here that consideration of such constraints will have a
significant impact on how one views various tax changes. Many of the
principal findings about the saving and efficiency effects of tax reforms
drawn from simulation models rely heavily on the assumptions that capital
markets are perfect and that individuals can borrow and lend freely to
smooth consumption in response to policy changes. When borrowing
restrictions are allowed for, theoretical predictions about the efficiency
effects of altering the relative reliance on various tax bases or the degree of
progressivity of the income tax are no longer clear.

We consider fiscal reforms in both the income tax and the social security
system. With respect to the former, we show that arguments that reduc-
tions in capital income taxation financed by increased labor income taxation
are efficiency-improving depend on a substantial interest sensitivity of saving
in the life cycle framework and on the ability of consumers with low current
earnings to borrow. With borrowing restrictions, the gains from higher
saving rates and output must be weighed against the efficiency losses from
the reduced consumption of constrained individuals. For some plausible
parameter values, elimination of capital income taxation compensated by
higher labor income taxation can reduce the welfare of a representative
individual.

In a similar vein, recent analyses of progressive taxation focus on the
disincentive effects on work effort and saving of high marginal tax rates. A
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move toward proportional taxation would indeed reduce these effects, but,
in the presence of the borrowing constraints discussed here, would also
reduce the consumption of constrained low-income individuals. We find
that the use of an exemption and a higher marginal tax rate can in some
cases improve efficiency relative to a proportional tax. That is, there may
be significant efficiency gains from using exemptions.

Our framework for reconsidering the efficiency effects of tax reform
suggests the potential importance of other preexisting distortions in influenc-
ing the outcome of changes in fiscal policy. In particular, many govern-
ment programs, most notably social insurance programs, affect agents’
lifetime budget constraints to the extent that private insurance against
uncertainty over length of life, job loss, catastrophic illness, and so on,
is incomplete. When social insurance is examined in the framework of
precautionary saving, its provision will in general affect lifetime consumption
and not just consumption during the periods in which payments are received.

In the context of lifetime uncertainty, we show within our life cycle model
that the introduction of even an actuarially fair, fully funded social security
system can be efficiency-improving. Of course, as in the case of tax reform,
the extent to which consumers can spread the benefits from social security
annuities over their lifetime depends on the degree to which capital markets
permit consumption smoothing when current resources are insufficient.
More important, the proportional payroll tax used to finance social security
depresses consumption dollar for dollar when borrowing constraints are
binding. With realistic limitations on borrowing, increasing payroll-tax-
financed social security benefits may decrease utility to individuals from
lifetime consumption, even though the system would be efficiency-improving
under perfect capital markets. Indeed, the steady-state efficiency cost of
social security under payroll tax finance can be substantial. Consistent
with our analysis of progressive income taxation, we show that a progressive
payroll tax could be efficiency-improving.

Finally, theoretical research should probe more closely the origins of
borrowing constraints in consumer finance and their implications for intra-
generational and intergenerational issues in optimal taxation. >* Realistic
consideration of imperfections in the markets in which taxpayers carry out
their plans and the implications of these imperfections for “second-best”
policy design is an important research strategy.

¢ References

ABEL, A. B. (1985). — “Precautionary Saving and Accidental Bequests™, American
Economic Review, 75, September, pp. 777-791.

Anpo, A. and MobicLiany, F. (1963). — “The ‘Life Cycle’ Hypothesis of Saving:
Aggregate Implications and Tests”, American Economic Review, 53, March,
pPp. 55-84.

24. See for example CALOMIRIS and HUBBARD [1987] and HuBBARD and Jupp [1987].

134



AUERBACH, A. J., KoTLIKOFF, J. and SKINNER, J. (1983). — “The Efficiency Gains from
Dynamic Tax Reform”, International Economic Review, 24, F ebruary, pp. 81-100.

Barro, R. J. (1974). — “Are Government Bonds Net Wealth?”, Journal of Political
Economy, 82, November-December, pp. 1095-1117.

Barsky, B., Mankiw, N. G. and ZeLpgs, S. P. (1986). — “Ricardian Consumers with
Keynesian Propensities”, American Economic Review, 76, September, pp. 676-691.

BernHEM, B. D., SHLEIFER, A. and Summers, L. H. (1985). — “The Strategic Bequest
Motive”, Journal of Political Economy, 93, December, pp. 1045-1076.

Caromiris, C. W. and Hussarp, R. G. (1987). — “Firm Heterogeneity Internal
Finances and Credit Rationing”, Mimeograph, Northwestern University, 1986.

Caromirss, C. W. and Hussarp, R. G. (1985). — “Price Flexibility, Credit Rationing,
and Economic Fluctuations: Evidence from the US, 1879-1914”, Working Paper,
No. 1767, National Bureau of Economic Research, October 1985.

Davies, J. B. (1981). — “Uncertain Lifetime, Consumption, and Dissaving in
Retirement”, Journal of Political Economy, 89, June, pp. 561-577.

DeLoNG, J. B. and Summers, L. H. (1986). — “The Changing Cyclical Variability
of Economic Activity in the United States”, In Robert J. GorpON ed., The
American Business Cycle: Continuity and Change, University of Chicago Press,
Chicago.

Dotpe, W. (1978). — “Capital Markets and the Short Run Behavior of Life Cycle
Savers”, Journal of Finance, 33, May, pp. 413-428.

Eckste, Z., EicHeNBauM, M. and PeLep, D. (1985). — “Uncertain Lifetimes and
the Welfare-Enhancing Properties of Annuity Markets and Social Security”,
Journal of Public Economics, 26, April, pp. 303-326.

Evans, O. J. (1983). — “Tax Policy, the Interest Elasticity of Saving, and Capital
Accumulation: Numerical Analysis of Theoretical Models”, American Economic
Review, 75, June, pp. 398-410.

Faser, J. F. (1982). — Life Tables for the United States: 1900-2050, US Department
of Health and Human Services, Social Security Administration, Actuarial Study,
No. 87, September.

Farser, H. S. (1978). — “Individual Preferences and Union Wage Determination:
The Case of the United Mine Workers”, Journal of Political Economy, 86,
October, pp. 923-942.

FeLpstelN, M. (1974). — “Social Security, Induced Retirement and Aggregate
Capital Accumulation”, Journal of Political Economy, 82, September-October,
pp- 905-926.

FeLDSTEIN, M. and Summers, L. H. (1979). — “Inflation and the Taxation of Capital
Income in the Corporate Sector”, National Tax Journal, 32, December, pp. 445-
470.

Fraviy, M. A. (1981). — “The Adjustment of Consumption to Changing Expecta-
tions about Future Income”, Journal of Political Economy, 89, October, pp. 974-
1009.

Fravin, M. A. (1984). — “Excess Sensitivity of Consumption to Current Income:
Liquidity Constraints or Myopia?’, Working Paper, No. 1341, National Bureau
of Economic Research, May. :

FriepmaN, B. M. and Warsnawsky, M. (1985). — “Annuity Yields and Saving in
the United States”, Mimeograph, Harvard University, February.

MARKET IMPERFECTIONS AND FISCAL POLICY 135



Frienp, I. and BLumg, M. E. (1975). — “The Demand for Risky Assets”, American
Economic Review, 65, December, pp. 900-922.

Guez, G. and Becker, G. S. (1975). — The Allocation of Time and Goods Over the
Life Cycle, Columbia University Press, New York.

Hat, R. E. (1985). — “Real Interest and Consumption”, Working Paper, No. 1694,
National Bureau of Economic Research, August 1985.

Haui, R. E. (1978). — “Stochastic Implications of the Life Cycle-Permanent Income
Hypothesis: Theory and Evidence”, Journal of Political Economy, 86, December,
pp. 971-987.

Haii, R. E. and Misukiy, F. S. (1983). — “The Sensitivity of Consumption to
Transitory Income: Estimates from Panel Data on Households”, Econometrica,
50, March, pp. 461-481.

HaLi, R. E. and RaBusHka, A. (1985). — The Flat Tax, Hoover Institution, Stanford.

Hansen, L. P. and SiNvereton, K. J. (1983). — “Stochastic Consumption, Risk
Aversion, and the Temporal Behavior of Asset Returns”, Journal of Political
Economy, 91, April 1983, pp. 244-265.

Hausman, J. A. (1981). — “Labor Supply.” In Henry J. Aaron and Joseph A.
Pecuman eds., How Taxes Affect Economic Behavior, Brookings Institution, Wash-
ington, DC.

Havashi, F. (1985). — “Tests for Liquidity Constraints: A Critical Survey”, Working
Paper, No. 1720, National Bureau of Economic Research, October.

Havasni, F. (1985). — “The Effect of Liquidity Constraints on Consumption: A
Cross-Sectional Analysis”, Quarterly Journal of Economics, 100, February,
pp. 183-206.

Havasui, F. (1985). — “The Permanent Income Hypothesis: Estimates and Testing
by Instrumental Variables”, Journal of Political Economy, 90, October, pp. 895-
916.

HusBarp, R. G. (1986). — “Pension Wealth and Individual Saving: Some New
Evidence”, Journal of Money, Credit, and Banking, 18, May, pp. 167-178.

Hussarp, R. G. (1987). — “Uncertain Lifetimes, Pensions, and Individual Saving”,
in Zvi Bopig, John B. SHoven, and David A. Wise eds., Issues in Pension
Economics, University of Chicago Press, Chicago.

Hussarp, R. G. and Jupp, K. L. (1987). — “Finite Lifetimes, Borrowing Constraints,
and Short-Run Fiscal Policy”, Working Paper, No. 2158, National Bureau of
Economic Research, February.

Hussarp, R. G. and Jupp, K. L. (1986). — “Liquidity Constraints, Fiscal Policy,
and Consumption”, Brookings Papers on Economic Activity, 1986: 1, pp- 1-50.

Husearp, R. G. and Jupp, K. L. (1985). — “Social Security and Individual Welfare:
Precautionary Saving, Borrowing Constraints, and the Payroll Tax’, American
Economic Review, 77, September 1987, pp. 630-646.

Hurp, M. E. (1986). — ““Savings and Bequests”, Working Paper, No. 1826, National
Bureau of Economic Research, January.

Kamien, M. I. and Scawartz, N. L. (1982). — Dynamic Optimization: The Calculus
of Variations and Optimal Control in Economics and Management, North-Holland,
Amsterdam.

King, M. A. and Dicks-Mireaux, L. (1982). — “Asset Holdings and the Life Cycle”,
Economic Journal, 92, June, pp. 247-267.

136



Koriikorr, L. J. (1984). — “Taxation and Savings: A Neoclassical Perspective”,
Journal of Economic Literature, 22, December, pp. 1576-1629.

Kortuikorr, L. J. and Sevak, A. (1981). — “The F amily as an Incomplete Annuities
Market”, Journal of Political Economy, 89, April, pp. 372-391.

KortLikorr, L. J. and Summers, L. H. (1981). — “The Role of Intergenerational
Transfers in Aggregate Capital Accumulation”, Journal of Political Economy, 89,
August, pp. 706-732.

MaCuroy, T. E. (1981). — “An Empirical Model of Labor Supply in a Life-Cycle
Setting”, Journal of Political Economy, 89, December, pp. 1059-1085.

MaCurpy, T. E. (1983). — “A Simple Scheme for Estimating an Intertemporal
Model of Labor Supply and Consumption in the Presence of Taxes and Uncer-
tainty”, International Economic Review, 24, June, pp. 265-289.

MobiGLian, F. and Brumserg, R. (1954). — “Utility Analysis and the Consumption
Function: An Interpretation of Cross-Section Data”, In Kenneth Kurinara ed.,
Post Keynesian Economics, Rutgers University Press, New Brunswick.

Roruscuip, M. and SticLirz, J. (1976). — “Equilibrium in Competitive Insurance
Markets: An Essay on the Economics of Imperfect Information”, Quarterly
Journal of Economics, 90, November, pp. 629-650.

Runkie, D. (1983). — “Liquidity Constraints and the Permanent Income
Hypothesis: Evidence from Panel Data”, Mimeograph, Brown University.

Semman, L. S. (1984). — “Conversion to a Consumption Tax: The Transition in a
Life-Cycle Growth Model”, Journal of Political Economy, 92, April, pp. 247-267.

SumMers, L. H. (1981). — “Capital Taxation and Accumulation in a Life Cycle
Growth Model”, American Economic Review, 71, September, pp. 533-544.

Summers, L. H. (1985). — “Tax Policy, the Rate of Return, and Savings”, Working
Paper, No. 995, National Bureau of Economic Research, August.

THaier, R. H. and Suerriy, H. M. (1981). — “An Economic Theory of Self-
Control”, Journal of Political Economy, 89, April, pp. 392-406.

Tosm, J. and Dorbe, W. (1971). — “Wealth, Liquidity, and Consumption”, In
Consumer Spending and Monetary Policy: The Linkages, Federal Reserve Bank
of Boston, Boston. ,

Yaar;, M. E. (1965). — “Uncertain Lifetime, Life Insurance, and the Theory of
the Consumer”, Review of Economic Studies, pp. 137-158.

Yotsuzuka, T. (1986). — “Ricardian Equivalence in the Presence of Capital Market
Imperfections”, Mimeograph, MIT.

Zeipss, S. P. (1985). — “Consumption and Liquidity Constraints: An Empirical
Investigation”, Working Paper, No. 24-85, Rodney L. White Center for Financial
Research, Wharton School, University of Pennsylvania, November.

ZeLpEs, S. P. (1986). — “Optimal Consumption with Stochastic Income: Deviations
from Certainty Equivalence”, Working Paper, No. 20-86, Rodney L. White Center
for Financial Research, Wharton School, University of Pennsylvania, October.

MARKET IMPERFECTIONS AND FISCAL POLICY 137



APPENDIX

Elastic Labor Supply and the Life-Cycle Model

For the case of variable labor supply, we rewrite the individual’s lifetime
utility function in equation (1) as being additively separable in consumption,
¢, and leisure, I:

(15) JT[U(C)—V(I—I)]e"”’dt,

where the labor endowment is normalized to unity (that is, labor supply,
L —*hours” —is equal to 1—1). Again assuming an isoelastic utility func-
tion, we let

1, .
(16) U(C)zl_‘ﬁ_lc p s
and
(17) V(-h=—"—(@1-pt*
141

where y measures the intensity of leisure (that is, regulates the marginal rate
of substitution between consumption and leisure) and n is the compensated
elasticity of labor supply.

Individual net earnings (E in the text) can now be decomposed as the
product of the after-tax wage rate (per efficiency unit), individual productivi-
ty per hour, and hours worked. Denoting the gross wage, labor tax rate,
and productivity by w, 1, and e, respectively, we have

(18) E=(1-t)we(l1-D)=wL.

Arbitrage conditions yield

(19) U’ (C)=A,
and
(20) V' (L)=wA.

Hence labor supply is equal to

W 1/m
Q1) L=min[1, (Wi> }
y
so that if L <1,

(22) wU' (c)=V'(L),
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or

(23) L=<‘_”c_ﬁ_ >1/".
Y

In our parameterizations, we vary the intertemporal elasticity of substitu-
tion and the labor supply elasticity across a range suggested by various
empirical studies. In varying the parameters, we also vary y so as to keep
the consumption of leisure in the first period of life, if constrained, equal
to 0.6. This is done to model the observation that 40-50% of available
hours are spent on work. When we vary the interest rate we also adjust
the wage profile to keep the wage-rental ratio constant. This adjustment
ensures that we are examining the same production function as we vary
our parameters.

Our specification of utility makes the special assumption of additive
separability between consumption and leisure. This specification was as-
sumed by MaCurpy [1981]. Also, MACuURrDY [1983] estimates a more
general utility function, but could not reject separability.

For the human capital vector, e, we took Davies’s [1981] fourth-degree
polynomial estimate of earnings.
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