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1. INTRODUCTION

I urge all Americans to reflect on the significance of the Social Security
Act signed 50 years ago and to celebrate its accomplishments.
—Ronald Reagan!

Although celebrations have been somewhat rare among young Ameri-
cans, many people have in recent years joined Ronald Reagan in reflecting
on the significance of the U.S. social security system. Much of the reflec-
tion has been prompted by concerns over the future solvency of the system.
The basic issue is that changing demographics, changing health care costs,
and the expansion of social security benefits in past decades are projected
to cause future social security tax rates to increase substantially if current
health and retirement income benefit formulas remain unchanged.?

Concerns over solvency have coincided with proposals for fundamental
social security reform. These proposals attempt to address the issues of eq-
uity and efficiency in addition to the solvency issue. A key question to ask of
these reform proposals is the following: What are, in quantitative terms, the
distributional effects of social security reform? We focus on distributional
effects for three main reasons. First, distributional effects are potentially
quite large for some agents, given the size and scope of the U.S. social se-
curity system. Second, exactly who wins and who loses from a proposed
reform is key to determining whether a particular proposal will potentially
be adopted. Finally, a detailed investigation of distributional effects is re-
quired, as such effects are not summarized by a present-value calculation
of benefits received and taxes paid. This is because social security systems
distort labor decisions and potentially change insurance possibilities, in ad-
dition to redistributing income across households.

This paper investigates social security reforms with a two-tier structure.
The first tier is a mandatory, defined-contribution pension scheme, whereas
the second tier guarantees a minimum “floor” income in retirement to those
whose social security pensions would otherwise fall below this floor level.
Social security reforms with these properties have recently been advocated
by the World Bank (see World Bank, 1994) and have been implemented
in a number of Latin American countries.> Thus, our analysis of the re-
placement of the U.S. system with a two-tier system, should be of interest
to the World Bank economists advocating two-tier systems, as well as to
economists whose focus is not the U.S. economy.

! Social Security Bulletin (1985, vol. 48, p. 5).

2See Steurle and Bakija (Chap. 3, 1994) for a review of these projections.

3Chile, Colombia, Mexico, and Peru all have systems with these features. See Cerda and
Grandolini (1997) and World Bank (1994).
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A number of reform proposals directed at the U.S. economy (e.g., Boskin
et al., 1986; Ferrara, 1997) have incorporated a two-tier structure. Thus,
our analysis should serve as a useful point of reference for thinking about
the potential economic effects of a number of proposals with this feature.
Furthermore, as we focus on the specific details of the proposal advocated
for the United States by Michael Boskin, our analysis has direct implications
for this specific proposal. The core features of the “Boskin proposal” are
summarized by Boskin et al. (p. 19, 1986) as follows:

The core of my proposal is to separate our national retirement policies—primarily
Social Security, Medicare, and their related programs—into two distinct parts. One
part—sometimes called the annuity or insurance part—would provide actuarily
equivalent insurance (i.e., identical returns to each dollar of taxes paid by everyone)
for disability, catastrophic hospital care, and survivors and retirement annuities. The
other—sometimes referred to as the welfare or the transfer part—would guarantee
a minimally adequate level of retirement income for all citizens.

The “annuity” portion of benefits just described is to be financed either
on a pay-as-you-go basis or on a fully funded basis from proportional taxes
on labor earnings. The “transfer” portion of benefits, which we subsequently
call the floor benefit, is to be financed out of general revenues.

There are a number of distinct ways in which alternative social secu-
rity systems, such as the Boskin proposal, can have economic effects. In
particular, there can be redistributional, distortionary, and insurance ef-
fects. Redistributional effects arise from redistributing income within and
across generations. The U.S. social security system redistributes income
across generations via the use of pay-as-you-go financing and redistributes
income within generations, as benefits are not proportional to taxes paid.
Changes in the amount of redistribution across generations can have po-
tentially large effects on the capital stock within life-cycle models. Distor-
tionary effects can arise, even under complete markets, when the present
value of marginal benefits received does not equal the value of marginal
taxes paid. Since old-age benefits in the United States are a concave func-
tion of an average of past earnings, the marginal benefit to an additional
unit of taxes paid will differ widely, even among households within the
same age group.* The literature on social security has emphasized the im-
pact of these distortions on labor decisions.’ Insurance effects can arise,
in the presence of incomplete markets, in a number of ways. We mention
one of these that arises in our analysis. When there is random variation in
an individual’s labor productivity that is not insured, then an old-age bene-

*See Hurd and Shoven (1983) and Boskin ez al. (1986) for calculations of differential returns
to different households.
5See Aaron (1982) and Thompson (1983) for a review of this literature.
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fit that is not proportional to social security tax payments could effectively
provide partial insurance.

To analyze the distributional effects of implementing the Boskin pro-
posal in place of current U.S. arrangements, we adopt the life-cycle frame-
work. The particular model we use is rich enough to analyze the redistribu-
tional, distortionary, and insurance effects discussed above.® In particular,
the model allows agents to make labor-leisure decisions. This is important
in order to capture the distortionary effects of social security systems. In
addition, the model allows agents to differ within an age group in ability
levels. This permits a rich analysis of welfare changes within age groups
(i.e., intragenerational distributional effects). Within this framework dis-
tributional effects can be analyzed during the transition period as well as
after the transition is over. We believe that both types of analysis are im-
portant. However, we choose to abstract from transition in order to focus
with higher resolution on intragenerational distributional effects after the
transition is over.’

The main results of the paper arise from steady-state comparisons of the
U.S. system and the Boskin proposal, each under pay-as-you-go financing.®
The main results are summarized below:

1. The steady-state values of aggregate capital, labor, output, and
consumption under the U.S. system are quite similar to those under ver-
sions of the Boskin proposal. This is due to the fact that there is no change
in the amount of intergenerational redistribution, as both systems have the
same social security tax rate and both are financed on a pay-as-you-go ba-
sis. As aggregate consumption and labor are so similar, the only way for the
Boskin proposal to improve welfare for agents at all ability levels at birth
is from a superior allocation of consumption and labor, either over the life
cycle or across states of nature.

2. When the floor benefit is set to zero, agents with high abilities at
birth have a welfare gain worth a 10-15% increase in consumption each pe-

®The model we use is quite similar to that used by Huggett (1996) and by Huggett and
Ventura (1997) to study the distribution of wealth and the distribution of savings in the U.S.
economy. These models build upon the work of Auerbach and Kotlikoff (1987), Hubbard and
Judd (1987), Imrohoroglu et al. (1995), and others.

"Kotlikoff (1996), Huang, et al. (1997), and Kotlikoff e al. (1997) analyze transitional effects
of changes in social security. In Kotlikoff (1996), agents are identical within a generation and
there is a labor-leisure choice. In Huang et al. (1997), agents are heterogeneous within a
generation, but there is no labor-leisure choice. In Kotlikoff et al. (1997), labor hours are
endogenous and agents are heterogeneous within a given cohort, but they face no idiosyncratic
uncertainty.

8We assume that the amount of government debt outstanding in steady state is the same in
both systems and is set, for simplicity, to zero. This amounts to assuming a particular transition
policy that we do not model.
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riod, whereas agents with low abilities at birth have a welfare loss worth a
15-35% decrease in consumption. A key and intuitive reason for this find-
ing is the elimination of intragenerational redistribution present in the U.S.
social security system. Recall that under the Boskin proposal with a zero
benefit floor, social security benefits are strictly proportional to contribu-
tions. As the floor benefit increases, both high-ability and low-ability agents
can gain substantially relative to the U.S. system, but median-ability agents
always experience a welfare loss. By one steady-state welfare measure that
attaches equal weight to the utility of all agents at birth, the aggregate
gains derived from implementing the Boskin proposal are never positive.
This is mainly due to the fact that at birth the majority of the agents in the
economy are close to median ability.

3. When only the old-age part of the U.S. system is replaced by a
two-tier system, holding health and medical benefits constant across both
systems, the results are qualitatively the same, even though the magnitudes
of welfare gains and losses are smaller. Thus, high-ability and low-ability
agents can still gain, but median-ability agents always experience a welfare
loss. In all versions of the Boskin proposal that we consider, the majority
of the agents suffer a welfare loss. This is the case as (i) the majority
of the agents are close to median ability, (ii) the U.S. system has some
redistribution to median ability agents through its concave old-age benefit
formula, (iii) two-tier systems have built into them a lack of redistributional
flexibility toward median-ability agents (i.e., two-tier systems predominantly
redistribute toward low-ability agents), and (iv) any efficiency gains from
lower distortions on labor supply are not sufficient to improve welfare for
agents with median ability levels.

4. Under the Boskin proposal with a low floor benefit, average hours
worked are more than 5% higher for agents between ages 20 and 40. This
is because benefits are proportional to the total value at retirement of all
social security taxes paid plus interest. Under the U.S. system the old-age
benefit depends on average indexed earnings over the preretirement period
and not on the timing of these earnings. This finding suggests that social
security systems that credit tax payments with interest could have interesting
career choice implications as the choice of career alters the shape of the
age—earnings profile.

5. As the floor benefit is increased, the labor supply of low-ability
agents decreases significantly. This is due to the fact that these agents will
receive the floor benefit with certainty. For these agents, social security tax
payments provide no marginal benefit.

The paper is organized into five sections. Section 2 describes the model
economies and the social security systems we analyze. Section 3 describes
how parameters are set in the model economies. Section 4 presents the
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results. Section 5 concludes by presenting the advantages of two-tier systems
as stated by their proponents and stating what our results have to say about
these claims.

2. MODEL ECONOMIES

In what follows we describe two different model economies that are iden-
tical in the structure of preferences, endowments, and technology but differ
in the nature of the social security arrangement employed.

2.1. Environment

We consider an overlapping generations economy. Each period a contin-
uum of agents is born. Agents live a maximum of N periods. The population
grows at a constant rate n. All agents face a probability s; of surviving up to
age j, conditional on surviving up to age j — 1. These demographic patterns
are stable, so that age j agents make up a fraction u; of the population at
any point in time.’

All agents have identical preferences over consumption and labor, and
these are given by the following utility function:

N J
e[ p/(ITs Juten1-1)] 0
j=1 i=1

The period utility function u(c, 1 —[) is of the constant relative risk-
aversion class and is compatible with our focus on steady states:
[CV(l _ l)lfv](lfo') 5

) )

Each agent is endowed with 1 unit of labor time each period. The value
of an agent’s period labor endowment in efficiency units is e(z, j), which
depends on age j and an idiosyncratic shock z. The shock z lies in a set Z
and follows a Markov process. Labor productivity shocks are independent
across agents. This implies that there is no uncertainty over the aggregate
labor endowment, even though there is uncertainty at the individual agent
level. The function e(z, j) is described in detail in Section 3.

At any time period ¢ there is a constant returns-to-scale production tech-
nology that converts capital K and labor L into output Y. The technology
improves over time because of labor-augmenting technological change. The
technology level A4, grows at a constant rate, A, ; = (1 + g)A,. Each pe-
riod capital depreciates at rate d.

Yt = F(Kt? L,A,) = AK?(LtAz)lia- (3)

u(e,1-10=

The weights u; are normalized to sum to 1, where w;,, = (s;,,/(1+n))u;.
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2.2. An Agent’s Decision Problem

The decision problem of an agent under each of the two social security
arrangements that we consider can be described by specifying the following

elements (x, y, u(x, j, y), I'(x, j), G(x, j, y, Z')):

(x, j) state variables.

y control variables.

u(x, j, y) period utility of an age j agent in state x using control y.

I'(x, j) current period budget set as a function of the state (x, j).

G(x, j, y, ') law of motion determining next period’s state x’ as a func-
tion of the state x, age j, control y, and the shock z’ the agent receives next
period.

The decision problem of an agent can then be expressed (after some
convenient transformations that will be discussed shortly) for each social
security system that we consider as the following dynamic programming
problem. In the problem below the value function is set equal to zero after
the last period of life, V' (x, N +1) = 0:

V(x,j) = maxu(x,j,y) + B(L+ )" s E[V (L j+ D] (4)
subject to y € I'(x, j) and x' = G(x, j, y, ).

2.2.1. Social Security System 1: U.S. System

States and controls: x = (a, e, z), y= (I, a")
Budget set:

L(x,j)={(l,d):c>0,da >0,1€[0,1];
c+d(1+g) <a(l+r(1-71)) (5)
+(1 — 7 — 0)le(z, )yw+ b(x, j)}
Law of motion:

G(‘x7 j’ y’ Z,) = (a/7 é” Z/) (6)

L _ [ =1+ minfwe(z, )l ens]/i i< R -
e j=R.

In the model economies where social security benefits are determined by
the U.S. system, an individual agent’s state variable is x = (a, €, z). The
state x = (a, e, z) of an age j agent describes the agent’s asset holdings a,
average past earnings e, and idiosyncratic shock z. The state determines
the current period budget set I'(x, j). The budget set specifies that con-
sumption ¢ plus assets a’ carried over to the next period are no greater
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than current period resources. These resources come from labor earnings
e(z, j)wl, the value of current period assets a(1 + r), and a social security
benefit b(x, j). Agents face a common real wage w per efficiency unit of la-
bor and a real interest rate r on asset holdings. There is an income tax 7 as
well as a social security tax 6 on labor earnings. The period utility u(x, j, y)
is obtained from the underlying utility function u(c, 1 — /) after substitut-
ing out consumption, using the current period budget set. The budget set
also imposes the restriction that agents face a borrowing constraint in that
net asset holdings @’ cannot be negative.

Social security benefits b(x, j) are allowed to depend on age j as well as
the state x, although benefits will depend on the state x only through the
level of average past earnings e. This formulation is capable of capturing a
number of features of the U.S. social security system, such as the fact that
benefits are paid out as an annuity after a “retirement” age R and the fact
that benefits are a concave function of average past earnings. Average past
earnings € is calculated on an indexed basis, so that average earnings in
the economy are the same in all years after indexing. This is accomplished
in the model economies by transforming the wage rate as described below.
Note that the calculation of average earnings only credits earnings below
some maximum level e,,,,. This follows the way in which averaged indexed
earnings are calculated in the U.S. social security system.

In the above dynamic programming problem, we assume that the econ-
omy is in a constant growth equilibrium in which the real interest rate
is constant and in which the real wage grows at the rate of technologi-
cal progress. To facilitate the computation of equilibrium, we transform
variables to eliminate the effects of growth. We transform individual as-
set holdings, consumption, social security benefits, and wages by dividing
by the technology level (A4,). This transformation accounts for the unusual
term (14 g)a’ in the budget set as well as the term (1 + g)*!=?) in the ob-
jective of the dynamic programming problem. To eliminate the effects of
growth, we transform aggregate capital and labor inputs as well as govern-
ment consumption by dividing by 4,N,, where N, is the number of people
in the economy.

2.2.2. Social Security System 2: Boskin Proposal
States and controls: x = (ay, a,, z), y = (I, a})
Budget set:
I'(x,j)={(,d}):c=0,a) >0,1€[0,1];
ct+ai(l+g) =a(1+r(1—1)) @®)
+(1— 7 — 0))le(z, j)w + b(x, j)}



506 HUGGETT AND VENTURA

Law of motion:

G(x, ), 5, 2') = (), a3, ') )
) (ay + Ole(z, jw)(1 +r) j<R
(1+8)a; = : (10)
a, J=R.

Under the Boskin proposal the state variable x = (a4, a,, z) accounts for
privately held assets a;, the shock z, as well as an accounting variable a,
representing the accumulated value of social security taxes paid. At birth
the accounting variable is set equal to zero. The period budget set is of
the same form as under the U.S. system described previously. The key
difference lies in how social security benefits are related to taxes paid. The
benefit function b(x, j) specifies that benefits are paid out after a retirement
age R. These benefits are given by an “annuity payment” b(a,, j), which is
constant in real terms and is proportional to total taxes paid a, up to the
retirement age, or a floor level b, whichever is greater.!® As the floor will
be set proportional to output per person in the economy, it is possible that
immediately after retirement the annuity component of benefits could be
larger than the floor and that later on the opposite could be true. The social
security tax rate 6; is set equal to a constant value 6 for agents below the
retirement age and equal to zero above the retirement age.

0 j<R
b(x, j) = . . a1
maX{Q, b(a27 ])} ]z R.

2.3. Equilibrium

The definition of equilibrium for either social security scheme under pay-
as-you-go financing is given below. At a point in time agents are heteroge-
neous in their age j and their individual state x. The distribution of age j
agents across individual states x is represented by a probability measure i;
defined on subsets of the individual state space X. So let (X, B(X), ¢;) be
a probability space where X = [0, 00) x [0, 00) x Z is the state space un-
der both security systems and B(X) is the Borel o-algebra on X. Thus, for
each set B in B(X), ;(B) represents the fraction of age j agents whose
individual states lie in B as a proportion of all age j agents. These agents
then make up a fraction u;i;(B) of all agents in the economy, where u;
is the fraction of age j agents in the economy. The distribution of age 1

In Boskin et al. (Chap. 8, 1986), the floor benefit is determined by an income means
test. Our formulation differs as the floor benefit is independent of labor and asset income in
retirement. However, the majority of agents receiving floor benefits in our model economies
have essentially zero labor and asset income in retirement.
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agents across individual states is determined by the exogenous initial distri-
bution of labor productivity shocks, since all agents start out with no assets.
The distributions for age j = 2, 3, ..., N agents is then given recursively as
follows:

V(B = [ P(x.j. B)du (12)

The function P(x, j, B) is a transition function which gives the probability
that an age j agent transits to the set B next period, given that the agent’s
current state is x. The transition function is determined by the optimal
decision rule on asset holding and by the exogenous transition probabilities
on the labor productivity shock z.!!

DEFINITION. A steady-state equilibrium is (c(x, j), a(x, j), I(x, j), w, r,
K,L,G,T,1R, 0, b(x, j), 7) and distributions (¢, ..., ¢x) such that

1. c(x,j), a(x, j), and I(x, j) solve the dynamic programming prob-
lem.
2. Competitive input markets: w = F,(K, L) and r = F;(K, L) — 6.

3. Markets clear:

() Xjmify (c(x, ))+alx, j(A1+g)dy;+G = F(K, L)+
(1- &)K.

(i) Xjmj[yalx, j)dy; =(1+n)K.
(i) X m; [y U(x, je(z, j)dy; = L.
4. Distributions are consistent with individual behavior:

Uii1(B) = f P(x, j, B)dy, for j=1,...,N—1  for all B € B(X).
X
5. The government budget constraint is satisfied:

G=r(rK+wL)+T—-1R
T2 (S50 [ a0+ 0= | [
TR=0 for U.S. system

TR=) pu,; (b—b(ay, j))dy; for Boskin proposal.
,;z ! /{x: bbaz. )} 2 !

"The transition function is P(x, j, B) = Prob({z": (a(x, j), &, z') € B}|z) under the U.S.
system and P(x, j, B) = Prob({z': (a(x, j), a;, z’) € B}|z) under the Boskin proposal. The
relevant probability is the conditional probability that describes the behavior of the Markov
process z.
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6. Social security budget balance:

wY 01 /X I(x, ez, j)dy; = ZR W /X b(x, j)dy;  for U.S. system
J =

w3 Oy [ 1 ez ydiry= 3wy [ blas. )i
J

j=R X

for Boskin proposal.

In the above definition conditions 1-4 are fairly standard. Thus, we fo-
cus on the remaining two conditions. Condition 5 states that in each period
government consumption G equals income taxes plus the aggregate value
of all accidental bequests 7, which the government taxes fully, less the
aggregate transfers TR paid out. There are transfers TR financed out of
general revenues under the Boskin proposal, but there are no such trans-
fers under the U.S. system. Transfers under the Boskin proposal equal the
amount that social security annuity benefits fall below the floor benefit level
when summed over the population. Condition 6 says that social security is
financed on a pay-as-you-go basis with a payroll tax under both the U.S.
system and the Boskin proposal. Under the Boskin proposal it is only the
annuity component of benefits of current retirees that is financed with the
payroll tax.

3. CALIBRATION

In this section we explain how we select the parameters of the model
economy. First, we specify preference, technology, and demographic pa-
rameters. Second, we parameterize the labor endowment process. Last, we
parameterize each social security system.

3.1. Preferences, Technology, and Demographics

The preference parameters (B, o, v) are set using a model period of 1
year. We follow the work of Rios-Rull (1996) in our settings of these pa-
rameters. The discount factor B is set equal to the estimate in Hurd (1989).
This value of the discount factor, together with declining values of the sur-
vival probability, is capable of generating a hump-shaped profile of con-
sumption over the life cycle. The parameters (o, v) determine the elasticity
of intertemporal substitution of consumption. This elasticity is (1/1 —v(1 —
o)) and equals 0.75 for the parameter values listed in Table I. This is in
the range of values estimated in the microeconomic studies reviewed in
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TABLE I
Model Parameters

B o v A e 13 g N n s

1.011 2.0 033 0895944 036 0.06 0.021 81 0012 U.S.19%4

Auerbach and Kotlikoff (1987) and in Prescott (1986).!? In infinitely lived
agent models, the leisure parameter v is often set so that one-third of dis-
cretionary time is devoted to market work in steady state.!® In life-cycle
economies, there is no simple relationship between the leisure parameter v
and the fraction of time devoted to market work. However, we find, as does
Rios-Rull (1996), that with the parameter values listed in Table I, agents
under age 65 devote, on average, 31-32% of their time to market work.
This occurs even though market work varies with age over the life cycle.

The technology parameters (A, «, 8, g) are set as follows. Capital’s share
of output « is set following the estimate in Prescott (1986). The technology
level A can be normalized freely, so we set its value such that, whenever
the capital-to-output ratio equals 3.0, the wage rate equals 1.0. Using a =
0.36, this choice implies the value for A4 in Table I. The depreciation rate
8 is set equal to the estimate in Stokey and Rebelo (1995). The rate of
technological progress g is set to match the average growth rate of GDP
per capita from 1959-94.14

The demographic parameters (N, s;, n) are set using a model period of
1 year. Thus, agents are born at a real-life age of 20 (model period 1)
and live up to a maximum real-life age of 100 (model period 81). We set
the population growth rate n equal to the average U.S. population growth
rate 1959-94 as reported in the Statistical Abstract of the U.S. (1995, Ta-
ble 2, p. 8). The survival probabilities are set equal to the Social Security
Administration’s survival probabilities for men for the year 1994.1

In the model economies we set government consumption equal to a fixed
fraction of output. When government consumption is defined as federal,
state, and local government consumption, then government consumption,
averaged 19.5% of output from 1959 to 1994 according to the Survey of
Current Business (1994, Table 1, and 1995, Table 1.1). Thus, we set G/Y =
0.195 in the model economies. The tax rate 7 is set endogenously to cover
these consumption expenditures after accounting for the revenue coming

2See Rios-Rull (1996) for an analysis of the importance of this parameter in producing
realistic capital-output ratios in life-cycle models.

BGhez and Becker (1975) and Juster and Stafford (1991) estimate this fraction.

“The GDP data are from the Survey of Current Business (1996, Table 2, p. 110). The
population data are from the Statistical Abstract of the U.S. (1995, Table 2, p. 8).

15We thank Jagadeesh Gohkale for providing us with these data.
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from estate taxation. Under the Boskin plan the tax rate is set so as to
finance the same path of government consumption as under the U.S. Social
Security system. Of course, the tax rate is also set to pay for additional
social security benefits for those agents whose annuity benefit is below the
floor benefit level.

3.2. Labor Endowments in Efficiency Units

We consider a labor endowment process where the natural log of the
labor endowment of an age j agent in efficiency units (y;) regresses to the
mean log endowment of age j agents ();) at rate . This process, as well
as the labor endowment function e(z, j), are as follows:

yi =¥ = v — Yji-1) + €, (13)
where € ~ N(0, 02), y; ~ N(3, 0y ), and
e(z, j) = exptH), (14)

where z =y, — y;

The parameters of the labor endowment process are set as follows. First,
we set the profile of mean log endowment to match the U.S. cross-sectional
labor endowment efficiency profile estimated by Hansen (1993).!° This pro-
file is given in Fig. 1.

Second, we need to set values for the parameters (v, o2, (ryzl). Since the
wage rate w per efficiency unit of labor is common to all agents, the la-
bor endowment process is equivalent to an individual-specific wage process.
This suggests setting these parameters using data on (i) the magnitude and
persistence of individual-specific wage shocks and (ii) the concentration of
wages. Unfortunately, we do not have data on the magnitude and persis-
tence of shocks to log wages, even though there are studies measuring the
concentration of wages. Thus, we will consider indirect methods for setting
these parameters.

We consider two specifications for the wage process. In the “no idiosyn-
cratic shock” specification, agents are born with differences in ability lev-
els that are perfectly preserved over their lives. Thus we set (y, 02) =
(1.0, 0.0). The remaining parameter, Uyzl, is chosen so that the Gini coeffi-
cient of the wage distribution matches recent estimates of the Gini coeffi-
cient of wages in U.S. cross-section data. In this regard, Ryscavage (1994)
reports a wage Gini coefficient for all earners equal to 0.345 in 1989. We

"“Hansen estimates median wage rates in cross-sectional data for males in different age
groups. We use his values for the center of the age group and linearly interpolate to get the
remaining values. We set the labor endowment in efficiency units of agents at a real-life age
of 75 to zero.
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FIG. 1. Wage profile. Source: Hansen [8].

therefore choose cryzl = 0.376 so that the wage Gini equals 0.35 for agents
in our model economy under age 65.!7

In the “idiosyncratic shock” specification agents experience idiosyncratic
shocks in each period of life. We use the following procedure to set param-
eter values. First, we set o-y21 = 0.27.!% Second, for alternative choices of o2,
we select values for vy that produce a wage Gini coefficient for agents under
age 65 equal to 0.35. Finally, for each of these pairs (y, 02) we compute
equilibria in model economies with the U.S. social security system and sim-
ulate earnings data from these economies. We use the artificial data created
by the model economies to estimate by ordinary least squares the parame-
ters of a regression to the mean process for earnings.!® We select the pair
(77, o) that replicates the value of the regression to the mean parameter
estimated in the literature on labor earnings.

On the basis of this procedure we choose (7, a2) = (0.985, 0.015). Ta-
ble II shows that these values replicate the recent estimate of y from Hub-

7We approximate each wage model with a finite number of discrete values. The shock z in
each model takes on 21 evenly spaced values between —40, and 40, . Transition probabilities
are calculated by integrating the area under the normal distribution conditional on the value
of z.

8We note that this choice implies that the earnings Gini coefficient of the youngest agents
in the model economies equals 0.306. This is above the estimates reported by Shorrocks (1980),
who reports a value of 0.268. We take this as a lower bound, as households with zero earnings
are excluded from the sample.

YThe estimation of the parameters ¥ and aA'E2 is made for agents 20-64 years old. Agents
with zero earnings are excluded from the sample. Values in parentheses correspond to standard
erTors.
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TABLE II
Estimates for the Earnings Process

Wage Wage  Earnings Earnings

o? Y ¥ o2 R
0010 0992  0.9804 0.0659  0.8999
(0.0004)
0015 0985  0.9634 0.0868  0.8703
(0.00047)
0.020 0978  0.9432 0.1116  0.8328
(0.00055)

bard et al. (1995). These authors report estimates for y equal to 0.96, 0.95
and 0.96 for households with less than 12 years of education, 12-15 years of
education, and 16 or more years of education, using annual earnings data
from 1982-1986.

3.3. Social Security

Under the U.S. system, we set benefits as follows:

. 0 J<R 15
(x’”_{b+b<é>/<1+g>fR j= R )

In this specification benefits are paid begining at a retirement age R = 46
(a real-life age of 65). At a point in time, all agents past the retirement age
receive the common benefit » in addition to an earnings-related benefit
b(e). The earnings-related benefit is paid out as a constant real annuity.
As we transform variables by dividing by the technology level, the extra
term (1+ g)/~® appears in the denominator, even though this component
of benefits is constant in real terms for a given person after retirement.

We calibrate the common benefit b based on the hospital and medical
component of social security benefits. These benefits are paid to all qual-
ifying members of the U.S. social security system, regardless of earnings
history. Over the period 1990-94 the hospital and medical payment per re-
tiree averaged 7.72% and 4.70% of GDP per person over age 20.2° Thus,
the common benefit is set at b = 0.1242Y, where Y is GDP per capita. We
note that the model economies we study abstract from the health risk that
this component of social security benefits helps to insure. Clearly, a more
detailed model would include these risks as well as benefit payments that
are contingent upon the realization of health shocks.

DStatistical Supplement of the Social Security Bulletin (1996, Tables 8.A.1 and 8.A.2) and
Economic Report of the President (1996, Tables B1 and B30).



SOCIAL SECURITY REFORM 513

25

Benefits

0.5+

0.2 1.24 2.47
Multiples of Mean Earnings

FIG. 2. Social security benefits and earnings-related components.

The earnings-related benefit is calibrated to the old-age social security
benefit formula applicable in the same period. The relationship between
average past earnings (e) and old-age benefits in the model economy is
given in Fig. 2. As Fig. 2 shows, the earnings-related component is a concave
function of average past earnings.

We calculate the earnings-related benefit b(e) as follows. In the United
States the old-age benefit is called the primary insurance amount (PIA).
The PIA is related to a retiree’s averaged indexed monthly earnings
(AIME). In 1994 the PIA equaled 90% of the first $422 of AIME, 32%
of the next $2123 of AIME, and 15% of AIME over $2545. The values at
which these percentages change are called bend points. We calculate these
bend points relative to average earnings in each year 1990-94. The bend
points occured on average at 0.20 and 1.24 times average earnings.?! After
amendments to Social Security legislation in 1977, bendpoints have been
increased automatically in proportion to average earnings.

Recall that only earnings up to some maximum earnings level e, are
used in computing the variable average past earnings e. Thus, we also need
to set this parameter. As the maximum creditable earnings in the U.S.
social security system averaged 2.47 times average earnings over the period
1990-94, we set e,,,, equal to 2.47 times average earnings per person.??

Under the Boskin proposal benefits are determined by the greater
amount of an annuity payment b(a,, j), which is constant in real terms and
is proportional to the value of taxes paid a, up to the age of retirement,

ASocial Security Bulletin (1993, 1994).
2Social Security Handbook (1995); Social Security Bulletin (1993, 1994).
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and a floor benefit b:

, L 0 J<R 16
D=1 maxp, b(ar )} = R (1%)

We set the benefit parameters as follows. First, the age of receipt of
retirement benefits R as well as the social security tax rate 6 are set equal
to the values in the model economy with the U.S. social security system.
Second, a number of values for the floor benefit level varying from zero
times ouput per person (b = 0.0Y) to 0.35 times output per person (b =
0.35Y) are considered. Third, the proportionality factor C determining the
annuity benefit must be set, where b(a,, j) = Ca,/(1 + g)/~R. Given the
transformation of variables, transformed benefits shrink for a given person
over time at rate g, even though untransformed benefits are constant in real
terms. The proportionality factor C is then set so that benefit payments to
current retirees equal current social security tax payments (condition 6 in
the definition of equilibrium).

4. Results

Our results are presented in two subsections. We first present some gen-
eral features of the model economies. We then analyze the distributional
effects which are the focus of the paper. Details of how the results are
computed are described in the Appendix.

4.1. General Features

Tables III and IV below describe some general features of the model
economies. Several points are worth noting here. First, for low retirement

TABLE III

General Features—No Idiosyncratic Shocks
Fraction Percentage of
of time Income retired agents

K/Y L working r Gini at floor level

US.system 291  0.396 0.314 6.4 0.40 —

Boskin

proposal
b=0.0Y 296 0411 0.330 6.2 0.39 0.0
b=0.15Y 294 0.407 0.324 6.2 0.40 15.6
b=0.25Y 2.89  0.401 0.315 6.5 0.40 41.0

b=0.35Y 281  0.391 0.307 6.8 0.41 59.2
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TABLE 1V

General Features—Idiosyncratic Shocks
Fraction Percentage of
of time Income retired agents

K/Y L working r Gini at floor level
US. system  3.06 0413 0.312 5.8 0.43 —

Boskin

proposal
b=0.0Y 311 0434 0.329 5.6 0.43 0.0
b=0.15Y 3.08  0.429 0.322 5.7 0.43 12.7
b=0.25Y 3.02 0421 0.312 6.0 0.44 39.1
b=035Y 295 0413 0.306 6.2 0.44 58.8

floor levels, aggregate capital (K) and labor (L) inputs under the U.S. sys-
tem are below those in the Boskin proposal, whereas for relatively high
floor levels (b = 0.35Y), the opposite pattern is true. However, we note
that economic aggregates as well as factor prices do not differ dramatically
across steady states. Intuitively, one reason for this is that the amount of
intergenerational redistribution is similar in the U.S. system and the ver-
sions of the Boskin proposal we study. Intergenerational redistribution is
quite similar, as social security tax rates are identical across steady states
and as the financing of benefits is always on a pay-as-you-go basis.
Second, we observe that under the Boskin proposal increases in the floor
benefit always reduce aggregate capital and labor inputs. The reduction in
aggregate capital is related to the increase in the income tax rate needed
to finance transfer benefits for an increasing percentage of agents whose
retirement annuity income falls below the floor level.”* Notice that for b =
0.35Y this percentage is about 60% in both the idiosyncratic shock and
the no idiosyncratic shock case. One reason for the reduction in aggregate
labor input is simply that when floor benefit levels are raised, low-ability
agents reduce the fraction of time spent working (see Section 4.2.2). This
occurs as low ability agents who will receive the floor benefit with certainty
get no marginal benefit for an additional unit of social security taxes paid.
It is important to point out that the model economies are able to ap-
proximate some distributional features of the U.S. economy. In particular,
Table IV shows that under the U.S. system the model economy is able
to approximate the U.S. income Gini coefficient estimated by Ryscavage

BFor instance, transfers needed to finance b = 0.35Y are on the order of 1.3-1.4% of GDP
in the no idiosyncratic case. This results in income tax rates going from 18.7% in the zero floor
situation to 22.3% for b = 0.35Y.
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(1995).2* For a discussion of the extent to which similar model economies
can match features of the distribution of wealth and savings, see Huggett
(1996) and Huggett and Ventura (1997).

4.2. Distributional Effects of Reform

The analysis of distributional effects focuses first on the changes in wel-
fare, and then on changes in the distribution of consumption and labor over
the life cycle produced by versions of the Boskin proposal.

4.2.1. Compensating Variations

We analyze welfare effects by calculating compensating variations for
agents born with different ability levels. Our compensating variations list
the negative of the percentage that consumption must be increased or de-
creased by each period over a lifetime to leave a given agent as well off
in the Boskin proposal as in the U.S. system. Thus, our measure is nega-
tive if an agent experiences a welfare loss under the Boskin proposal and
is positive if an agent experiences a welfare gain.

Figure 3 shows welfare gains at different log ability levels at birth. Recall
that in our economies agents are born at a real-life age of 20. An ability
level of 1 is the lowest, whereas an ability level of 21 is the highest. Recall
from Section 3.2 that these ability levels are evenly spaced on a log scale and
vary from four standard deviations below the mean (—4o0,, ) to four standard
deviations above the mean (40, ). As log ability is normally distributed and
centered at an ability level of 11, most agents have ability levels close to
the median ability.

Figure 3a-b clearly shows that high ability agents are the big winners
and low ability agents are the big losers under the Boskin proposal with a
floor level of zero. Under a floor of zero, the magnitudes of the welfare
changes for agents with low and high ability levels are quite striking. High-
ability agents experience a gain in consumption ranging from 10% to 15%
each period, whereas low-ability agents experience a welfare loss worth
a 15-35% decrease in consumption each period. In Section 4.2.2 we will
document the changes in the profiles of consumption and labor over the
life cycle that generate the distributional effects in Fig. 3a-b. With higher
settings of the floor benefit, low-ability and high-ability agents experience
a welfare gain, but agents with median ability levels always suffer a welfare
loss. Thus, the distributional effects display the U-shape shown in Fig. 3a-b.

%#The concept of income used is labor plus asset income before taxes, plus social security
transfers. Using data from the Consumer Population Survey and an equivalent definition of
income, Ryscavage (1995) reports that the income Gini coefficient averaged 0.43 for the period
1990-1995.



SOCIAL SECURITY REFORM 517

15
104
5.
- 0
g
-5
-104
-154
20T r——+—7T—7"T—T——F—7T—"— 17771
1234567 891011121314151617 18192021
Initial Shocks
—#— Floor=0.0xY —— Floor=0.15xY — Floor= 0.25 x Y —— Floor= 0.35x Y
(a)
20
101
0
&£ 107
-204
-30-
40— 7 T T T T T T T 7T T T T 7T T
123 4567 8 9101112131415161718182021
Initial Shocks
I+ Floor=0.0xY —+— Floor=0.15xY —— Floor= 0.25xY — Floor= 0.35x Y
(b)

FIG. 3. (a) Compensating variations. Idiosyncratic uncertainty. U.S. system vs. Boskin pro-
posal. (b) Compensating variations. No idiosyncratic uncertainty. U.S. system vs. Boskin pro-
posal.

It is interesting to try to develop some intuition for which features of the
economy determine these distributional effects. The candidates are changes
in redistribution, changes in distortions, and changes in insurance, as well
as the general equilibrium effects on factor prices that these three effects
bring about. We find that differences in factor prices are not responsible for
much of the observed patterns. We have verified that when factor prices are
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held constant at their values under the U.S. system, the results are almost
indistinguishable from those in Fig. 3a-b. This exercise could be thought
of as a calculation of welfare changes using an open economy assumption.
We believe that differences in distortions are not responsible for much of
the pattern in Fig. 3.2 We have verified that when we fix hours worked
over the life cycle for all agents and calculate equilibria under both social
security systems, the compensating variations are quite similar to those in
Fig. 3. This occurs when we fix the labor profile to be perfectly flat over
the working life or when we fix the labor profile to the average profile
calculated under the U.S. system. These experiments amount to choosing
specific—and sometimes time-varying—period utility functions for the util-
ity of consumption. In this way we eliminate any possible distortionary ef-
fects of social security on labor, as labor supply is completely exogenous.?

We conjecture that differences across equilibria in redistribution are quite
important in explaining the patterns in Fig. 3. Under the Boskin proposal
with a zero floor, benefits are proportional to the accumulated value at re-
tirement of taxes paid. Thus, low-ability agents lose both the redistribution
coming from the concave old-age benefit schedule as well as from the com-
mon benefit coming from hospital and medical insurance under the U.S.
system. This accounts for the welfare loss of low-ability agents and the wel-
fare gains of high-ability agents. At higher floor levels the income tax must
be raised to pay for higher floor benefits. This reduces the welfare gains
of the high-ability agents who are paying these taxes but who unlikely to
ever be at the floor benefit level. Low-ability agents can experience a wel-
fare gain as the higher floor income level in retirement offsets any negative
effects of the higher income taxes needed to pay for these floor benefits.
Figure 3a-b indicates that median-ability agents (e.g., ability level 11) do
not gain from participating in any version of the Boskin proposal.

We now provide one possible aggregate measure of steady-state welfare
gains to adopting the Boskin proposal in place of the U.S. system. To do
this we create a social welfare measure that is a weighted average of the
utilities of different agent types at birth, where the weights are the fraction
of the different agent types at birth.?’

Using this measure of welfare, compensating variations are calculated
and presented in Table V. One interpretation of this compensating variation

BWe believe that labor is not particularly important for the pattern in Fig. 3, despite the
fact that we document in Section 4.2.2 that labor supply over the life cycle changes quite
markedly across the social security systems we investigate.

% All of the calculations we discuss in this paragraph are available from the authors upon
request.

"More formally, the welfare notion is 3", p(z)V(0,0, z, 1), where p(z) denotes the frac-
tion of age 1 agents receiving shock z, and i = {U.S. system, Boskin proposal}.



SOCIAL SECURITY REFORM 519

TABLE V
Aggregate Welfare Gains and Agents with Welfare Losses at Birth
No idiosyncratic Idiosyncratic
shocks shocks
Model Welfare Agents w/ Welfare Agents w/
economy gains (%) losses (%) gains (%) losses (%)
b=0.0Y =35 57.9 —2.4 72.5
b=0.15Y -1.9 725 -13 725
b=0.25Y -0.9 80.5 -0.3 72.1
b=035Y -15 80.5 -0.9 88.3

is the percentage gain or loss (in terms of consumption each period) that an
agent receives living under the Boskin proposal relative to living under the
U.S. system, given that the ability level at birth is uncertain. Table V shows
that, despite important welfare gains for some agents shown in Fig. 3, the
aggregate welfare measure is never positive for the floor levels considered.?®
Table V also shows that at birth the majority of agents in the economy
experience a welfare loss by adopting any version of the Boskin proposal.

One plausible conjecture is that the welfare results in Fig. 3 and Table V
are both due to a lack of redistributional flexibility toward agents with
median earnings ability built into the Boskin proposal and not because
labor distortions are more onerous under the Boskin proposal. In particular,
in adopting the Boskin proposal, median-ability agents lose the common
hospital and medical transfer built into the U.S. system, as well as some of
the redistribution from the concave benefit formula relating old-age benefits
to average earnings. In the Boskin proposal they either do not receive floor
benefits at all or receive these only in the last few years of life.

We now examine if changing only the old-age component of social secu-
rity, while maintaining the hospital and medical transfers in both systems,
alters our previous results qualitatively or quantitatively. The results of this
exercise are presented in Fig. 4 and Table VI.?° Qualitatively, the compen-
sating variations in Fig. 4 are similar to those reported previously. However,

2One caveat is necessary to interpret properly the welfare gains in Table V. Comparisons
of welfare gains in the idiosyncratic shock economy to those in the no idiosyncratic shock
economy do not provide a measure of insurance possibilities in the Boskin proposal relative
to the U.S. system. One reason for this is because the variance of the ability shocks differs at
birth in these two economies.

To carry out the calculations, the payroll tax in the U.S. system is split into two parts
(6, + 6, = 0). The first part is obtained as the one that finances the common transfer b in
the U.S. system. Once the taxes are found, they are kept constant in the calculations for the
Boskin proposal. Notice that since 6, finances the common transfer, 6, is the rate at which
labor earnings accumulate in the social security scheme. Benefits at retirement are then equal
to max{b, b + b(a,, j)}.
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FIG. 4. (a) Compensating variations. Idiosyncratic uncertainty. U.S. system vs. Boskin pro-
posal (w/medical benefits). (b) Compensating variations. No idiosyncratic uncertainty. U.S.
system vs. Boskin proposal (w/medical benefits).

the magnitudes of welfare gains and losses are quite different. We see that
(i) the striking welfare losses of low-ability agents at the lowest level of
the floor benefit are no longer present and (ii) the large welfare gains for
high-ability agents are reduced.

Table VI shows that keeping the common transfer of medical and hospi-
tal benefits in the Boskin proposal reduces significantly but typically does
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TABLE VI
Aggregate Welfare Gains and Agents with Welfare Losses at Birth
(Medical and Hospital Benefits Held Constant)

No idiosyncratic Idiosyncratic
shocks shocks
Model Welfare Agents w/ Welfare Agents w/
economy gains (%) losses (%) gains (%) losses (%)
b=0.0Y -13 72.5 —0.80 72.6
b=0.15Y -13 72.6 —0.81 72.6
b=0.25Y -0.3 76.1 0.16 64.5
b=0.35Y -0.4 69.0 —0.15 69.0

not reverse the sign of the aggregate welfare losses shown previously. In just
one particular situation (the case of idiosyncratic shocks and a floor benefit
set at b = 0.25Y), the Boskin proposal dominates the U.S. system in terms
of the aggregate welfare measure. However, it is important to note that for
all versions of the Boskin proposal that we have explored, the majority of
the agents suffer a welfare loss at birth relative to the U.S. system. We be-
lieve that this is due to (i) a lack of redistributional flexibility toward median
ability agents built into two-tier systems such as the Boskin proposal, (ii) the
fact that the U.S. system redistributes toward median ability agents through
its concave old-age benefit formula, and (iii) the fact that most agents in the
economy are close to median ability levels. It is interesting to note that the
majority of the agents suffer a welfare loss despite the arguments by propo-
nents (e.g., Boskin et al. (p. 147, 1986)) that there are potential efficiency
gains that arise from reducing the labor distortions of the social security
tax. This potential efficiency gain is claimed to arise as marginal social se-
curity benefits are more tightly related to marginal taxes paid. Evidently,
any potential efficiency gains will not make this proposal popular without
more attention to changes in redistribution to median-ability agents.

4.2.2. Consumption and Labor Profiles

We now document how the cross-sectional profiles of consumption and
labor differ under the U.S. system and the Boskin proposal. These pro-
files are graphed in in Figs. 5a—c and 6a—c for the case of no idiosyncratic
uncertainty.

In Fig. 5a agents allocate on average 35-40% of their time to market
work when young under the U.S. system. This percentage declines sharply
as agents approach age 65. The patterns we calculate for the U.S. system
are quite similar to those calculated by Rios-Rull (1996) in a related model
that abstracted, among other things, from the structure of the U.S. social
security system. Rios-Rull demonstrated that the average fraction of time
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FIG. 5. (a) Average labor hours: No idiosyncratic uncertainty. U.S. system vs. Boskin pro-
posal (floor = 0). (b) Labor hours profile. No idiosyncratic uncertainty (floor = 0.35 x Y).
(c) Labor hours of low-ability agents. No idiosyncratic uncertainty (ability level 5).

allocated to market work at different stages of the life cycle in his model
roughly approximated the average labor hour pattern he calculated using
U.S. data from the Current Population Survey. He argued that the pattern
in his model was determined by the variation in the efficiency of labor
time over the life cycle. As we follow Rios-Rull in using the efficiency
profile calculated by Hansen (1993), previously presented in Fig. 1, and in
using similar magnitudes for the elasticity of intertemporal substitution, the
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FIGURE 5— Continued

patterns in our model with social security and in his model without social
security turn out to be similar.

A notable feature of Fig. 5a is that there is a significant difference in
the cross-sectional pattern of labor under the Boskin proposal with a zero
floor as compared to the U.S. system. The average fraction of time worked
is more than 5% higher early in life under the Boskin proposal as com-
pared to the U.S. system. A natural conjecture is that this is largely due
to differences in work incentives under the two systems. Under the Boskin
proposal with a zero floor, benefits are proportional to the accumulated fu-
ture value of taxes paid up to the time of retirement, whereas under the
U.S. system benefits depend on average indexed earnings, not the timing
over the life cycle of these earnings. Thus, agents under the Boskin pro-
posal have a higher return on a unit of social security tax payments early in
life as compared to a unit of tax payments later in life, as these payments
effectively pay interest (see Section 2.2.2).

Figure 5b graphs the distribution of labor hours across ability levels over
the life cycle under the Boskin proposal with a floor benefit equal to 35% of
average income in the economy. Fig. 5b demonstrates that with a high ben-
efit floor level (b = 0.35Y), even in the absence of idiosyncratic uncertainty,
agents with high ability work more than their low-ability counterparts. The
reasons for this phenomenon are as follows. When the floor level is in-
creased, the marginal returns to social security tax payments differ across
agents. For high-ability agents the logic described above still applies, as
these agents will be above the floor level with certainty. However, agents
with low ability levels will receive an annuity benefit that puts them below
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the floor level with certainty. Thus, they will receive a zero marginal return
on all social security tax payments. This reduces labor supply over the life
cycle for these agents, as can be seen in Fig. 5b.

The negative effects of higher floor benefit levels on labor hours supplied
by low-ability agents can be further confirmed in Fig. Sc. This figure graphs,
for a relatively low ability level, the distribution of labor hours under the
Boskin proposal with the lowest and the highest benefit floors (zero and
35% of per capita income, respectively). We observe here that low-ability
agents reduce labor hours significantly, relative to the zero floor situation.

Figure 6a—c graphs the cross-sectional patterns of consumption. Several
features are worth noting here. First, low-ability agents experience an up-
ward jump in consumption at the retirement age in the cases of the U.S.
system and Boskin proposal with b = 0.35Y. This is explained by the pres-
ence of the borrowing constraint, which prevents these agents from borrow-
ing early in life in order to smooth the quite important increase due to the
old-age and health-related social security benefits (recall that benefits are
not proportional to contributions). Second, notice that the cross-sectional
pattern of consumption for low ability agents differs dramatically betweeen
the U.S. system and the Boskin scheme with a zero benefit floor, as with
the latter (i) social security transfers are proportional to taxes paid, and
(ii) the common transfer is lost. These features dictate that the jump in
consumption at age 65 mentioned above is not observed in the version of
the Boskin plan with a zero retirement floor, as Fig. 6b demonstrates. The
fall in consumption after the retirement age relative to the U.S. system
case, in conjunction with the lower amount of leisure enjoyed by low-ability
agents under a zero floor, accounts for the quite dramatic welfare losses
for these agents documented in Fig. 3.

5. CONCLUSION

This paper has focused on the potential distributional effects of replacing
the current U.S. social security system with a two-tier system that we refer
to as the Boskin proposal. This is a difficult question to answer for a num-
ber of reasons, of which we will mention five. First, social security systems
affect consumers by redistributing income, distorting the labor-leisure de-
cision, and changing insurance possibilities when markets are incomplete.
Thus, distributional effects are not well summarized by a calculation of the
present value of taxes paid and benefits received. Second, a complete anal-
ysis of distributional effects would focus on the agents who are alive at
the time of transition as well as those who are born after the transition is
over. Third, as the current U.S. system is not in a situation in which current
tax rates and benefit formulas appear to be financially feasible over time,
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FIG. 6. (a) Consumption profile (U.S. system). No idiosyncratic uncertainty. (b) Con-
sumption profile (Boskin proposal). Zero floor; no idiosyncratic uncertainty. (¢) Consumption
profile (Boskin proposal). Floor = 0.35 x GDP; no idiosyncratic uncertainty.

a deeper analysis requires the consideration of time-varying tax rates and
benefit formulas as well as projected changes in demographics. Fourth, a
meaningful quantitative analysis of distributional effects requires a model
that at a minimum can reproduce some of the distributional facts of the
U.S. economy. Fifth, a meaningful comparison of alternative social secu-
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FIGURE 6— Continued

rity systems involves modeling the precise relationship between individual
earnings and tax payments and the social security benefits received.

Our strategy for analyzing distributional effects is twofold. First, we have
chosen to simplify the problem by abstracting from transitional issues, time
variation in demographics, and social security tax rates and benefit for-
mulas, as well as differences in survival probabilities driven by gender or
income. These abstractions allow us to extract cleanly a number of key in-
sights that we conjecture would also be present, but in a more complicated
fashion without these abstractions. Second, we use a particular version of
the life-cycle model that is calibrated to match a number of distributional
and aggregate features of the U.S. economy as our laboratory for evalu-
ating distributional effects. Within this framework we are able to capture
the redistributional, distortionary, and insurance effects of social security
systems as well as model some of the precise details of how benefits are
related to earnings and taxes paid. We know of no other existing work
that captures these features and allows a rich analysis of intragenerational
distributional effects.

One of the main conclusions of our analysis is that the majority of the
people in our model economies are made worse off under any version of
the Boskin proposal under pay-as-you-go financing we have considered.
Simply put, the Boskin proposal is quite unpopular. Our analysis suggests
that the main reason that two-tier systems are unpopular is that the cur-
rent U.S. system redistributes toward median-ability agents through the
concave old-age benefit schedule and that these agents lose this redistribu-
tion in two-tier systems. The floor benefit just does not redistribute enough
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to median-ability agents for any level of the floor to make two-tier systems
more popular. This is true even taking into consideration any beneficial ef-
fects from reduced labor distortions under the two-tier system. Even though
we have not modeled either the political economy of social security reform
or transitional issues, the fact that two-tier systems are quite unpopular sug-
gests to us that they are unlikely to be adopted in any more complete model.

Proponents of two-tier proposals have put forth a number of arguments
for why such systems would seem to be a good idea. Boskin et al. (p. 147,
1986) states that his two-tier proposal “would be simpler, fairer, and more
efficient than the Social Security system under current law.” The argument
that it is simpler (Boskin et al. (p. 144, 1986) is that the “two-tier approach
also offers the advantages of easy-to-comprehend annual financial reports
that will facilitate both the administration of the program and personal fi-
nancial planning.” The main arguments that it is fairer are that (i) one-
and two-earner families would be treated symetrically under the two-tier
system, since the spousal benefit to single-earner families would be elim-
inated (see Boskin e al. (Chap. 7, 1986) and that (ii) floor benefits (i.e.,
benefits beyond those justified by equivalent returns on social security tax
payments) to the elderly would have to be paid out of general revenues
and thus compete with all other social priorities (see Boskin et al. (p. 140,
1986). The main argument that two-tier systems are more efficient (Boskin
et al. (pp. 146-147, 1986) is that in “the two-tier plan I propose, incremen-
tal contributions...would provide an actuarially identical return to each
contributor in terms of his future benefits, as compared to the hodgepodge
of uncertain returns expected under the current system. Thus, the labor
market distortion of piling the payroll tax on top of the income tax would
be reduced.”

Given the arguments by Boskin that two-tier systems are simpler, fairer,
and more efficient than the current U.S. system, why are all of the two-
tier systems we analyze so unpopular? Our answer is that any potential
efficiency gains coming from reduced labor distortions are just swamped by
redistributions away from agents with median ability who make up the bulk
of the population. Thus, a system that is more efficient is not necessarily
one that is more popular. Of course, in our analysis we have abstracted
from many things that could potentially be important. For example, in our
analysis agents understand perfectly both the U.S. system and the Boskin
proposal. Furthermore, agents have unlimited mental capacity to use to
figure out how to best make consumption, labor, and saving plans over
their lifetimes. Thus, there can be no gain in our analysis in the simplicity of
one system relative to another. In addition, we abstract from multimember
households, so we cannot address some of the fairness issues mentioned by
Boskin. We await future research to see if our main finding on the lack of
popularity of two-tier systems applied to the U.S. economy is overturned.
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We close the paper with a question: Why have two-tier social security
systems been adopted in several countries (e.g., Chile, Colombia, Mexico,
and Peru) when we find no strong reasons for adopting them for the U.S.
economy? To begin to answer this question, one would need to know a
great deal more about these countries and, in particular, their previous
social security systems than we do.

APPENDIX

Equilibria to the model of the U.S. system are computed using the fol-
lowing algorithm.

1. Guess values for capital, labor, transfers, and tax rates: K, L, T,
7, and 6.

2. Factor prices are then w = AF,(K, L) and r = AF;(K, L) — é.
3. Calculate optimal decision rules: a(x, j), {(x, j), and c(x, j).

4. Calculate values of K, L, T, 7, and 6 that are implied by the
optimal decision rules in step 3 and the budget constraints governing social
security and government consumption.

5. If the guessed values from step 1 equal the implied values in step
4, then this is a steady-state equilibrium. Otherwise, update the guess in
step 1 and repeat these steps.

We now describe how to carry out steps 3 and 4. In step 3 we put a grid
on the state space X. We then start in the last period N of an agent’s life
and solve for the control variables y for each grid point in the state space
X, setting V(x, N + 1) = 0. Given the maximizing values of controls y on
gridpoints, we then can determine values for the value function V'(x, N) on
gridpoints. We use linear interpolations to get the period N values of the
value function and decision rules off of these gridpoints. This procedure
can then be repeated to solve for value functions and decision rules for
assets and labor for all earlier periods.

We now discuss how we solve the maximization problem for each period
at each grid point. We employ the following procedure, which does not
restrict control variables to lie on a grid:

1. For each gridpoint x, we obtain the best next period asset by first
bracketing the optimum searching over asset gridpoints. Once an interval
in the asset space containing the optimum has been found, the asset deci-
sion rule is computed, using a golden section search procedure. See Press
et al. (Chap. 10, 1994) for a description of this search procedure and the
particular implementation used. Associated with every trial of a’, either in
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the bracketing stage or in the golden section search stage, there is a cor-
responding intertemporal labor decision. We use a golden section search
procedure to maximize over the labor decision, conditional on asset choice.
We search only over labor values between the level that would be maximiz-
ing abstracting from marginal social security benefits from working more
(i.e., the standard intratemporal labor decision), and the level (/ = 1) cor-
responding to working all of the time, as the maximum must lie in this
interval.

2. We put a grid of 101, 4, and 21 points on values of (a, e, z). The
gridpoints on é correspond to zero, the two “bend points” of the social
security benefit schedule and a point consistent with the maximum social
security benefits. The spacing of the shocks was discussed in Section 3.2.
The spacing between points on the asset grid increases with asset levels.
More specifically, asset gridpoints are placed according to a; = 0, a, =
b(k*¥), k = 2,...,101, where b = @/(101>**) and a is an upper bound
imposed on the asset space.

To calculate values of the variables in step 4 we simulate time paths of
consumption, asset holdings, labor, and social security transfers for a large
number of agents. The artificial sample is constructed using the Markov
process, followed by the idiosyncratic shocks to labor productivity, together
with the probability distribution that determines shocks at birth. We then
add up asset holdings and labor in efficiency units in each age group and
weigh each group by their population percentage to calculate aggregate
capital and labor inputs, and all of the relevant aggregates. In these calcu-
lations we simulate 20,000 agents per cohort. In doing so, decision rules off
gridpoints are obtained by interpolating decision rules on gridpoints. Sim-
ulations using larger numbers of agents change neither the values of these
aggregates nor the distributional properties of the model economies that
we have reported.

When we calculate equilibria under the Boskin proposal, we again fol-
low steps 1-5. The only changes are that we iterate on (K, L, 7, 7) and
the proportionality factor C (defined in Section 3.3) that determines so-
cial security benefits in the Boskin proposal. The social security tax rate 6
and the path of government consumption are set equal to those values ob-
tained under the U.S. system. To implement this procedure we put a grid
of (101, 40, 21) points on (a;, a,, z). The spacing of the gridpoints on both
(ay, ay) is determined by the spacing used on a; previously.
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