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ABSTRACT

Yes, subject to concerns about Medicare cost and potentially self-
confirmng skepticism The U S. social security system (broadly defined,
i ncluding Medicare) faces significant financial problenms as the result
of an aging popul ation. But denographic change is also likely to raise
savi ngs, increase wages, and reduce interest rates. Viewed in this
context, the fiscal problens of retirenment insurance seem overrated. A
nore serious issue is the rapid growmh of Medicare spending. Up to a
point, a growi ng GDP-share of medical spending is an efficient response
to an aging popul ation. But Medicare growmh night be excessive due to
noral hazard problens. Except for this caveat, social security is al nost

certainly economcally viable. To examine the political viability of

social security, | focus on intertenporal cost-benefit tradeoffs in a
nmedi an voter setting. For a variety of assunptions, | find that social
security wll retain mpjority support. | also discuss the role of

altruism redistribution, and nmnulti-dinmensional voting and find that

they provide additional voter support for social security.



I ntroduction

The U. S. social security system-broadly defined to include Medicare--
faces tremendous financial problens as the population is aging.?
According to Social Security Administration (SSA) projections, the ratio
of workers to retirees will fall from 3.9 in 1997 to 2.3 in 2030 (Fig.
1). The cost of retirenent benefits (QASI) will rise from 4% of GDP in
1997 to about 5.5% by 2030 (Fig. 2). Medicare cost wll grow even
faster, from2. 7% to 7.0% of GDP by 2030. Though long run projections
are always uncertain, the underlying denographics are firmly in place:
The growmh rate of the labor force has declined sharply and life-
expectancy is rising (Fig. 3 and 4).

Not surprisingly, these alarnmng projections have created doubts
about the systemis viability. According to opinion polls, nmany young
Anericans do not expect to receive any social security benefits when
they are old. Economsts have voiced simlar concerns. Sone have
concluded that continuing social security is sinply infeasible (CBO
1996); others are mainly thinking about radical reforns, apparently
taking the existing systenis demise for granted. To anticipate, | find
that despite the rising <cost, social security remains Vviable,
economcally and politically. To the extent caveats are required, the
nost |ikely source of trouble is Medicare and not retirenent insurance.

The biggest challenge in nodeling social security is perhaps the
lack of consensus about the basic nature of the system Does the
government have an obligation--noral or otherwise--to take care of the
retirees who previously contributed to social security? If so, does this
“entitlenment” include an open-ended pronise to cover all “necessary”

nmedi cal expenses even when health care cost are rising sharply? O is



social security just a transfer program that Congress could repeal at
any tine?

Such interpretational questions are especially relevant for social
security because the existing laws do not provide a coherent plan for
the future. Instead, the |aw specifies fixed benefits and fixed tax
rates (which are alnost surely inconsistent in the long run) that are
periodically nodified to adapt to changing circunstances. The question
to what extent benefits and taxes can be adjusted within the system are
therefore inportant for the systenmis overall viability.

| shoul d enphasize at this point that the paper is not about the
normative desirability of marginal, systemsaving adjustnents versus
nore fundanental social security reforns or privatization plans, nor
primarily about forecasting the future of social security. A negative
answer to the viability question would course be relevant for formng
expectations and it might increase the nmonentum for reforns, but a
positive answer would not rule out the feasibility of other reforns.

In di scussing margi nal changes, the interpretation of the pron sed
benefits is a key issue. To those who believe that social security
represents an irrevocable obligation, the question of viability is about
econom c feasibility, about honoring a noral conmitnent, and not about
politics. To discuss the politics of termnating social security m ght
even be viewed as imoral, no |less outrageous than a debate about
defaulting on Treasury bills. To those who consider social security a
transfer program w thout neaningful intertenporal dinension, questions
about viability are entirely about politics, about the odds that socia
security retains nmjority support; and any coment about nora

obligations nmight be viewed as unscientific or politically naive.?2



Al'l sides apparently agree that Congress is legally sovereign and
has the ability to nodify social security at will.3 Hence, mjority
support is a necessary condition for the existence of social security.
From this perspective, the politics of social security should be a
legitimate topic even if one views social security as a noral
comitment.4 On the other hand, if one views social security as
di scretionary, an econom c anal ysis of voter behavi or cannot ignore that
rational voters have to form expectations about the likely voting
behavi or of others. This creates a potential for nultiple equilibria and
for public debate--perhaps revol ving around noral obligations--to serve
as an equilibrium selection nechanism From this perspective, social
security can be given an intertenporal dinmension wthout assuming a
noral commi tment.®

Thus, the viability question is ultinmately political. Is social
security likely to nmaintain nmajority support as the popul ation ages? To
obtain robust answers, | wll examne several different political-
econony nodels. Purely econonic concerns play a role in this context as
voters weigh the cost and benefits of social security: How expensive
would it be to continue the current systen? Is it even feasible? To put
the politics in context, | wll first exanmne the allocational
i mplications of an agi ng popul ati on and of rising nedical cost. The nain
points are (a) that aging has basically favorable inplications--
i ncreasing the savings rate, wages, and the capital-labor ratio--and (b)
that an efficient allocation will likely display a growi ng GDP-share of
nmedi cal spendi ng.

Thereafter | will examine the politics of social security. Two key

issues are altruism and the intertenporal dinension of the social



security system (Conments on other issues, notably the role of
differing preference intensity, interest groups, |obbying effort, are in
a final section; see Osen, 1965; Patton, 1978; W/l dasin, 1990.)

Altruismis alnost too powerful to be interesting: Social security
is obviously viable if the young are eager to nake transfers to the ol d.
But if social security were based on pure altruism why should high-
i ncome workers receive higher transfers in retirement than |owincone
wor kers? The |inkage between benefits and prior contributions suggests
that intertenporal argunents play a role. Hence, | wll focus on
intertenporal nodels of social security and, to make it challenging,
abstract from operational altruism?®

In any intertenporal nodel of social security, the main task is to
expl ai n why worki ng-age voters can rationally expect future benefits in
exchange for their current transfers to retirees. Followi ng Cooley and
Soarez (1996, 1997), | interpret the intertenporal |inkage as a repeated
voting game with trigger strategies. To support social security as a
sequential equilibrium one has to show that for the nedian-age voter
the present value of future benefits exceeds the value of payroll taxes
until retirenent. In a partial equilibriumsetting, | find that the net
present value (NPV) of social security is positive for the nedian voter
(about age 45) for a variety of specifications. General equilibrium
argunents provi de additional support for social security, because a vote
agai nst social security would raise the capital-labor ratio and reduce
interest rates, making private savings a |less attractive alternative to
social security. Overall, | find that Cool ey and Soarez’ (1997) approach
provi des substantial evidence in favor of viability, contrary to their

own (1996) concl usions.



Throughout the political-econony analysis, the criterion for
viability is that social security finds majority support at all tines
agai nst the alternative of ending social security. To |limt the scope of
the paper, | do not explicitly exam ne nore el aborate transition paths
or reforms that replace social security with sone other governnent-
sponsored retirenent system | show, however, that social security gains
substantial voter support if partial paynents to current retirees would
be continued after a no vote. Since the reform plans in the current
policy debate largely protect current retirees, the paper suggests that
their political prospects are either doubtful or really due to other
features (e.g., inplicit capital-incone tax reform via tax-favored
retirement accounts).

The paper is organized as follows. Section 2 reviews the
denographic and financial trends. Section 3 exanm nes efficiency issues
with particular enphasis on Medicare. Section 4 considers intertenpora
nodel s of social security wthout operational altruism Section 5
briefly comments on alternative political econony nodels. Section 6

concl udes.

The Demographic Problem
The aging of the U S. population is driven by two main forces, declining
birth rates and increasing |ife-expectancy. Both of these denpgraphic
changes increase the ratio of social security beneficiaries to workers.
Their econonmic effects are somewhat different. At a fixed life-
expectancy, declining fertility would reduce the nunber of workers per
retiree, but not the expected tine each person spends in retirenent

Rising |ife-expectancy increases the length of retirenment and therefore



the per-capita cost. The per-capita cost increases are especially severe
for Medi care because nedical cost are strongly increasing with age.

Wiile the denographic projections until about 2030-40 are
relatively clear (the 20-year ahead | abor force has already been born)
there is considerable uncertainty about further-ahead projections. As is
conmon in the literature, | focus on the SSA's Internediate Projection
as the baseline forecast and use their alternative projections as a
suggestive neasure of uncertainty.

Figures 3-5 show the SSA's three alternative projections for the
growmh rate of the labor force, the Iife expectancy at age 65 (averaged
male and fermmale), and the ratio of retirees to contributors. In all
cases, the population growh rate is expected to stabilize once the baby
boom has passed through, but at different |evels depending on the
projection. Life expectancy, in contrast, is rising persistently but
slowly. Conbining the two trends, the ratio of retirees to contributors
wi Il increase sharply between 2010 and 2030 as the baby boom retires.
The path beyond 2030 is nore uncertain, but the growmh seens to slow
down consi derably, except in the nbst pessimstic alternative.

The financial inplications are best exam ned separately for the
different conponents of the social security system Fig.6 shows the
projected rise in the cost of retirenment (OASI) benefits as share of
GDP. Since the cost rises while revenues/CGDP are constant or slightly
declining, the OASI programfaces a funding shortfall after about 2014,
as shown in Fig.7. In the baseline case, funding gap grows quickly until
about 2030 and then stabilizes at about 30% of benefits or 1.4% of GDP.’
The alternative projections show a sinlar path until about 2030 (with

| evel differences largely due to different business cycle assunptions in



the very short run), but then diverge. Except in the nbst pessimstic
case, the funding gap stops rising after about 2030, consistent with the
denogr aphi ¢ trends.

In terms of economic feasibility, a funding gap of about 1.5% of
GDP for 2030-2070 (internmediate case) is a serious shortfall. But since
we have nore than 30 years advance warning, it does not seem an
i nsurnountable problem if one really wants to find a solution. Beyond
2030, the cost increases are largely due to slow growmh in Ilife-
expectancy. This suggests that an indexation of retirenment age to life-
expectancy nmight be sufficient to stabilize the QOASI cost rate
per manent |y, provided the shortfall of 2030 is sonehow covered.

The projections for Medicare look nuch nore troubling in
conparison. Fig.8 shows the projected outlays and revenues of the H
fund (Medicare Part A). Revenues are grossly insufficient even in the
nost optimstic scenario. In the baseline case, the benefit cost as
fraction of GDP will nore double by 2030. The cost will exceed revenues
by a ratio of nore than 3:1. The overall cost of Medicare (H +SM; see
Fig. 2) will exceed the QASI cost by 2010. By 2070, H alone is al npst
as costly as QASI, and its share of GDP keeps increasing. Since OASI and
Medi care are subject to simlar denographic pressures, the relative
growm h of Medicare nust be attributed to increased per-capita nedical
spending (see CBO 1998a). These data suggests that studies of
i ntergenerational redistribution should pay at |east as much attention
to Medicare as to retirement insurance

These trends raise a nunber of questions. First, what are the
econom ¢ consequences if the growi ng cost of social security is financed

through rising taxes on the young? Second, is it politically viable to



continue social security? If voters care about cost-benefit tradeoffs,
the answer wll depend on the economc consequences, but it is
ultimately a question about politics.

The next section will address the econom c questions, |eaving
politics to Sections 4-5. Throughout, the analysis builds on an
over | appi ng generations (03 franework. For pure economics, | use the
standard two-period OG nodel. For politics in partial equilibrium | use
a “many-period” version to examne in nore detail how social security
affects agents over their life cycles. And for policy analysis in
general equilibrium | use a three period OG nobdel to highlight the
nmedi an voter role of the niddle-age. The commopn structure is that
i ndi viduals work and consune for a nunber of periods and then retire.
Individual lifetines are stochastic, but to maintain tractability,

aggregate variables will be deterninistic.

Ef fici ent Responses to Demographi c Change
This section exam nes sone basic econonm ¢ questions about denographic
change: What are the nacroecononmic effects of |ower population growth
and higher life expectancy? How are they nodified in the presence of
social security? And how should we interpret the rising GDP-share of
Medi care? The answers may surprise those who see denpgraphi ¢ change as a
huge problem Lower population growh and rise |ife-expectancy wll
rai se wages and reduce interest rates even if rising taxes crowd out
capital. A growing GCDP-share of nedical spending is an efficient
response to these denographi c changes. And after one generation, welfare

i s unanbi guously i nproved.



Demogr aphi ¢ Change without Government
For the basic analysis, consider a standard Di anond (1965) two-period OG
nmodel .8 Generation t consists of N nenbers who consume and work
(earning wt) in period t and retire in period t+1. Individuals survive
into retirement with probability m41, which is also the aggregate
fraction of survivors (deternministic). Individuals have utility
U = u(cly) + rmapu(c?is) (1)

where cl; and c? 41 are the first and second period consunption and r is
the discount factor; u(® is increasing, concave, and (to obtain a
st eady state) honothetic.

Wth stochastic survival, the availability of annuities is
i mportant for savings decisions. If fair annuities are available, a
market interest rate ri{4+1 would translate into return on savings
conditional on survival of (1+ri{4+1)/ m4+1. Enpirically, private annuity
markets are highly inperfect (CBO 1998b). But since inperfect private
annuities would favor social security, | wll nonetheless assune fair
annuities in some of the analysis below, to be conservative. To nodel
annuities in general, let the survival-contingent return on assets a; be
(1+rt+1)/ m+1L-!, where 130 is the “charge” on annuities (1=0 0 fair

annuities, 1=1 U no annuities).

The budget equations are then cl = w - a and c%+1

(1+rt+1)/ m+1i-1a;. Combined with the first order condition u’ (cl)

Pmau’ (€2p40) X 14+ / maal™l = rw (cZie) X 14ree) m+1!, they inply a
savings function a; = s(l+ri4+1,m+1)*. The savings rate s(® is
unanbi guously increasing in n4+;, i.e., individuals save nore when the

I'ife-expectancy rises.



To cl ose the nodel, suppose output is produced with a Cobb-Dougl as
technology with capital share a, full depreci ation bet ween
(generational) periods, and exogenous productivity growth g:

Vi = K@ AON) 18, where A=(1+g)t and Ne=Ne-1(1+nt). (2)
Then the capital-labor ratio ki = K¢/ (Ai>1t) deternmines the interest rate
1+ry = a*;2 1 the wage w = (1-a)%%¢2, and all other relevant
variables; its dynam cs are characterized by
Kt = Lo Lrg) X S(KAhm) xkia®, (3)
As in Dianond (1965), one has to assune a positive or “not too negative”
interest elasticity of savings to ensure uniqueness, dynamc stability,
and nonotone convergence. Under this assunption, equation (3) shows that
any reduction in the population growh ny and any increase in the
survival rate m will raise the capital-labor ratio, hence raise wages
and | ower interest rates.

VWhat about welfare? While higher wages are clearly a plus, |ower
interest rates are negative for savers. A decline in nt is definitely
wel fare-reducing for generation t-1 because it reduces r{ Wwithout
changing w.1. This is the U S. baby boomers problem

A rise in m wll also reduce c?, but assumng people like to
live, their utility should nonetheless rise. For all future generations
t+i (i31), a lower ny and/or a higher m and are unanbi guously positive:
One can show that their wutility increases, provided the econony is
dynamically efficient and the nodel displays nobnotone convergence
(0<dkt+1/dk¢<1).9 It is also true that a permanent reduction in

popul ation growh and/or a pernanent increase in m wll increase the

utility in steady state.
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Overall, | conclude that (a) the denographic changes observed in
the U S. are basically good news for future generations; and (b), |ower
popul ation grow h reduces the welfare of the “last” cohort prior to the

decl i ne--the baby booners.

Government Debt and Social Security

How does governnent activity nodify the above conclusions? From a
positive perspective, social security and governnent debt are likely to
danpen the nacroecononic effects of denbgraphic change, because the
exi sting national debt and social security obligations will inpose a
lighter (heavier) per-capita burden on larger (smaller) cohorts. From a
normati ve perspective, Smith (1982) has argued that a defined-benefits
social security system therefore provides a val uabl e insurance against
denogr aphi ¢ changes.

To exanine the positive role of governnent, suppose there is a
social security system with payroll tax g and benefit rate by and a
fiscal authority that inposes net taxes tli and t% on young and old
(both expressed as wage-shares) to service a debt D and/or to nake
transfers (nost likely fromyoung to old). Real governnent spending is
ignored to avoid being sidetracked into public finance issues. A
const ant spendi ng- GDP share coul d be added easily, but variable spending
woul d raise distracting tax-snoothing and distributional issues.

An accounting for the regular budget is essential here, because
social security, debt, and direct transfers are close substitutes for
purposes of intergenerational redistribution (Auerbach et al. 1991). To
exam ne the effect of denographi c change on social security, one has to
be explicit about how the sane changes affect the regular budget. (For

the same reason, it is difficult to examne QASI wi thout studying

11



Medi care.) For the US., the regular budget is also practically
i mportant because the social security trust fund holds Treasury
securities. |If they are--as planned--redeened between 2015-2030, who
pays?

In general, let gross debt Dy and the trust fund TRy denote start-
of -period quantities. Then the regular and the social security budget
equations are

D = Dr+a/ (1+r¢+1) + Notlow + Neopmot?ow, and (4)

Ne-pmobew + TRewa/ (1+rt4+1) - TR = Neaeow . (5)
Initial debt is financed by taxes and new debt. Social security benefits
and trust fund accumul ations are financed by payroll taxes.

I ndi vi dual consunption levels clf = wx1-g-tl)-ar and c?4q =
(bt+1-t2¢+1) M +1 + (1+rt+1)/ m+11'5a; depend on taxes and social security
only through total taxes oq+tlf and net benefits bi+1-t%+1. Hence,
i ndi vidual behavior depends only on the unified governnent budget
equati on

(Dt+1- TR+1) / (L4r41) + NeX{thi+gr) s = (D-TR) + Neoomo(be-t2) e (6)
and not on its conmponents. This shows that the net (or publicly held)
debt D-TRy is the only essential debt variable. Capital nmarket
equilibrium requires Nat = Ki+1 + (Di+1-TR+1)/(1+ry41), i.e., also
i nvol ves net debt. According to equations (4-6), trust fund redenptions
must either be financed by taxes on the old t%, or by taxes on the
young tl;, or they raise the net debt Di+1- TR +1, inposing a burden on
future generations.

A tax on the old would obviously alleviate the burden of debt and
social security. But such taxes are likely Iimted in practice and they

are theoretically wuninteresting. (Debt and social security are

12



irrelevant in general if the governnent can sinmply tax its creditors;

see Bohn 1992.) Here, the nost relevant element of t% is the general
funds subsidy to Medicare Part B (SM). To nodel it explicitly, Ilet
t2t=-mM <0 be the Medicare subsidy as a share of wages. Simlarly, let
bt = by + nfly, the benefits financed through payroll taxes, be the sum
of retirement benefits bt and Hospital Insurance (Medicare A) ntl;.

In the OG nodel, the nacroeconomic effects of alternative policies
depend critically on their inpact on savings and capital accunul ation.
The case of log-utility, u(c)=In(c), is nbst instructive here because it

yields easily interpretable formulas. Specifically, one finds
1-a rm

= -dt a
Kt (1+nt) X 1+g)  1+rm+(1-a)/ axd™* A1 0% 1l ke 1%, (7)
(D -TR) m m 1-!
+ = _t2 ++ - 4+ _+2 —ml
where d*t = YA 1- a) + 1+nt>(bt t<t) and d™% dt + (bt tt)>(1rn)><—1+nt

are summary neasures of intergenerational redistribution. The variable
d*, a sum of explicit debt, social security clains, and net transfers
to the old scaled by total wages, can be interpreted as a generational
account (Auerbach et al. 1991). Wth perfect annuity narkets, all neans
of intergenerational redistribution are equivalent and d* is the only
relevant policy variable (1=0 b m!=1 p d*=d**%). Wth inperfect
annuities, the survival-contingent social security benefits b¢-t% =
b+l +mM; have a separate inpact (d*itd** if m!t1).

Equation (7) provides answers about the inpact of alternative
policies. If d* and d**% are held constant, |ower popul ation growh and
hi gher survival rates wll raise the capital-labor ratio, reduce
interest rates, and raise wages, as in the nodel without governnent.10

At a constant debt-GDP ratio, holding d* constant is equival ent

to keeping tax rates constant. Social security is, however, a defined-

benefits system Wth constant benefits, d* and d**% will increases as

13



m rises and/or ni falls (unless the debt-GDP rati o happens to decline).
This inmplies a crowding-out effect that raises interest rates and
reduces wages. But unless the fixed benefits are huge, the net effect of
t he denographic changes is still to reduce interest rates and to raise
wages, just sonewhat I|ess than wthout a defined-benefits social

security system 11

Thus, | <conclude that a defined-benefit social security system

danpens the nmcroeconomc effects of denopgraphic change, w thout

realistically overturning them Hence, one should not be overly
concerned about the economic viability of U S. social security as a
defined-benefits system

There is one significant caveat, however, which relates to
Medi care. Current SSA (1997) and CBO (1998a) projections inply grow ng
per-capita nedical benefits nfl{+mM;. This woul d i ndependently increase
d* and therefore reduce the capital labor-ratio, depress wages, and
raise interest rates. This notivates the next section, which will take a
cl oser ook at Medicare. An possibly offsetting factor is the schedul ed
increase in the QASI retirement age, which effectively anmount to a
decline in the replacenent rate by, i.e., a reduction in d%.

Anot her caveat concerns distortionary taxation. At fixed benefits,
tax rates would rise as m rises and n;y falls, perhaps triggering
i ncreased tax-avoidance. Feasibility nmay becone an issue as one

approaches the peak of the Laffer curve. This is a valid concern in

theory, but | consider it a renpote possibility for the US., since the
total U S. tax burden is well below that of nmany other countries
(Hansson and Stuart, 1998). Hence, | do not attenpt to nbdel tax

di stortions or the Laffer curve.
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The Rising Cost of Medical Care

Medi cal cost are worth nodeling separately, because they are the fastest
growi ng conponent of social security and because heal th insurance raises
separate efficiency issues. Does Medicare create viability problens?

For the analysis, | reinterpret old-age consunption in the two-
peri od OG nodel as a CES-conposite of health care consunption hi4+1 and
“regul ar” consunption c*t+1,

c241 =[ 1418 + his1l-Ohi 419 Ve (8)
where 1/(1-e) is the elasticity of substitution and hy4+; paranetrizes
the weight of nedical care in utility. Enpirically, nmedical spending is
strongly correlated with age, suggesting that ht+1 will increase over
time as m41 rises. Working-age nedical cost are omitted because they do
not affect social security (ignoring disability).

Retiree nedical care is funded by three sources, payroll taxes
covering Medicare hospital insurance, a Medicare SM subsidy from
general taxes (about 75% of SM cost), and the retirees thenselves. Let
pt be the exogenous relative price of nedical services, let hH; and
hSM, be the real nedical services provided by H and tax-funded SM,
and let h"t = hy - hHy - hSM; be the privately-funded medical services.
The Medicare A-B cost as shares of the wage are then nmfy = pohH/w

and MM, = pshSM/w. The individual budget constraints are

clt = w(l-q-tly) - a (9)
and Chta1 + Pravht41 = braptar + (14r¢41)/ Mapag. (10)
To simplify, | assune log-utility over clf and c?%4, and--as an

ef fici ency benchmark--perfect annuities. Then the first order conditions

for h"t+1 and a; are

ht+1/ ct41 = hispprar V(19 (11)

15



and 1/clt = re™1+1®8 Y ¢ +1®(1+r¢t+1), which can be sinplified to
" _ rf1+r¢4q1) 1
Ct+1 = 1+h el (1-9 XC*t . (12)
t+1Pt +1

It is a non-trivial exercise to translate the policy debate about
the “cost explosion” in Medicare into a preference-technol ogy framework.
Wiile it seenms undisputed that demand (hi) is rising rapidly as result
of new treatment options, the role of price changes is nore obscure.
Sone argue that rising relative prices (pt) conbined with a |ow
elasticity of substitution contribute to the observed growmh in medical
spending (Cutler 1997). But it is difficult to believe that rapid
technical progress would not lead to declining relative prices if one
properly adjusts for quality inprovenents. In any case, it seens clear
that the relevant conposite of demand and price h*t+1°ht+pt+1” ¢ (19
that determnes the spending share of nedical services (pt+1°ht+1/Ct+1)
is rising.

And that is the main point: An efficient response to a rising

life-expectancy and inprovenents in nedical technology wll likely

i ncl ude a growi ng consunption-share of nedical spending. Like increases

in m+1 in the previous section, any rise in h't+1 (due to h- or p-
changes) will increase individual savings, the capital-labor ratio, and
wages, and reduce interest rates.

For governnent finance, the key issue is then the efficiency of
actual Medicare spending. Mst optimstically, one my assune that
Medi care pays for an efficient |evel of services, avoiding noral hazard
and other distortions. Suppose further that hospital services are an
approxi mately constant fraction of total medical needs (an explicit
nodel with several nedical goods would be too el aborate here), so that

the services covered by Medicare Part A (H) grow at the sane rate as
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total needs. The per-beneficiary cost mly = sHspihi/w = sHoh™ ™/ w
is then an increasing function of h*, i.e., rising over time and
requiring a rising payroll tax rate. If SM (Part B) simlarly covers a
constant share of the non-hospital cost, mM; = sSMxp*isc™/w will also
rise over time. Unless other conponents of d* nove in the opposite
direction, the rising Medicare cost will put downward pressure on the
capital -labor ratio. The net inpact on ki is still anbiguous, however,
because individuals will save nore if they anticipate increased out-of-
pocket spending h*;, and because some of the increased nedical denmand
h*t may be due to higher |ife-expectancy.12

To sunmmarize, it is worth noting for the political econony
analysis that growing Medicare spending is not a sign of increasing
inefficiency. Along an efficient path, such growh wll certainly not
endanger the economc viability of social security. (Optimal choices are
obviously feasible, if the constraint set is defined correctly.)

The real problem is therefore that Medicare spending mght be
seriously inefficient. Indeed, nmuch of the Medicare policy debate seem
to be about noral hazard--the incentives of insured patients to overuse
medi cal services (see Cutler 1997). A failure to address noral hazard
problens could raise feasibility issues. It could also seriously harm
the political viability of social security by adversely affecting voters
cost-benefit cal cul ati ons.

To illustrate the potentially drastic inplications of noral
hazard, suppose there are two states of nature for individuals health
care needs, Hand L (high/low), parametrized by h{(H) >h{(L). Individuals
are in state Hwith probability p, which is also the fraction of old in

state H. If the state is observable, an efficient contract would provide
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full insurance for state-contingent services hi(s)/c*t = hi(s)pt /(18
at an actuarially fair <cost rate pm(H+(1-p)m(L). The state-
dependence of individual needs woul d average out and be inessential for

aggregat e Medi care cost.

Suppose, however, that individual health care needs are private
information. Patients will always claimstate Hif fully insured. Then
an efficient insurance system nust inpose a copaynent in state H
sufficient to induce revelation (or promise a side-paynent in state L).
The problemwi th Medicare may be that it is too rigid (too politicized)
to inpose efficient copayments. This is a realistic concern, because
Medi care is struggling even to protect existing copaynents from being
evaded by “nedigap” insurance (Frech 1998). Since health insurance is
unlikely to be perfectly efficient, one should note, however, that a
fixed, truly unavoidable inefficiency would not affect the growh trends
at issue here, nor would it affect voters valuation of Medicare relative
to private insurance. Hence, the npbst dangerous scenario for Medicare is
likely one where the difference between ht(H) and ht(L) is grow ng over
time. (Unfortunately, innovations in nedical technology may well have
this property.) Then the revelation nechani sm needs strengthening (and
private insurance conpanies would presunably revise their contracts
accordingly), and rigidity beconmes a probl em

Per haps worse, the political economy of social security is likely
to require some “rigidity”--called preconmtnment. Hence, a discretionary
intervention to resolve a noral hazard problem may actually undernine
the systenis political viability.

If one interprets Medicare as a system that nust pay a share

sH+sSM  of all cost and if revelation-inducing copaynments cannot be
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enf or ced, Medi care  cost will jump  from the efficient | eve
(sH+sSM)of pm (H) +(1-p)m(L)] to (sH+sSM)ysm(H. If he(L)»0 and p<<i,
the cost will junp by a factor 1/p, possibly a huge anount that m ght
endanger the systemis economic viability. Even if overuse is less
ranpant, the cost-benefit tradeoff to voters wll deteriorate as
beneficiaries end up using nedical services when they have |ow margi na
utility (in state L).

The other policy option, if revelation cannot be induced, is for
Medi care to provide only ht(L) in all states of nature. This would
prevent overuse, but it would also reduce the insurance benefits of the
system and again provide a less attractive cost-benefit tradeoff to
voters. Restricting benefits nmay also cause political-econony problens
if voters view “unfair” restrictions as a breach of an intergenerational
conmtnment--a signal that social security cannot be trusted (see bel ow).

Overall, Medicare policy raises significant allocational issues
that may interfere with the politics of social security. Even in the
optimstic scenario of efficient spending, Medicare cost as share of
wages are likely to rise and to create distributional conflict within a
PAYG system An inefficient management of the systenis insurance
features would nmake these conflicts worse. Medicare has, however, an
i mportant advantage over private insurance in that its nmandatory nature
avoi ds adverse sel ection

In the political econony analysis below, my benchmark cal cul ations
will sinmply assune that Medicare outlays are valued by the beneficiaries
at cost, to avoid a repetition of +the sane argunents (but an

“inefficiency discount” is applied in the sensitivity testing).
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The Political Economy of Social Security
Fromt he perspective of voting theory, the existence of social security
is a nmystery. Since retirees are a nmnority, standard nedian voter
argunents inmply that workers should not |let thenselves be taxed for the
benefit of the retirees. To rationalize social security in a denocracy,
the key task is to explain why a substantial fraction of workers vote in
favor of social security.

The literature has provided several explanations. The nost
prom nent ones are based on intertenporal considerations and altruism
Intertenmporal nodels build on the fact that individual social security
benefits are linked to past contributions. Hence, workers may be induced
to vote in favor, if they expect future benefits that outweigh the
current payroll tax. This argument is consistent with the political
rhetoric surrounding social security, but it is logically tricky. If
there is a sequence of votes, each about whether or not to pay a
transfer to current retirees, it is not obvious why current voters
should care about past voting outcones. By the sane logic, current
wor kers should not expect future voters to conpensate them for their
current support of social security. The centerpiece of virtually all
intertenporal nodels of social security is therefore an expectational
I i nkage between current and future voting outcones.

I will examine nodels of this kind below. The focus will be on
pure age-dependent voting. This is not to deny other considerations, but
to see if intertenporal argunents alone can provide majority support for
social security. (They can.) In Section 5, | wll coment on altruism
het erogeneity, and non-nedi an voter nodels to show that they further

strengthen the case for viability.
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Wiile early intertenporal nodels such as Browning (1975) and
Boadway and W/l dasin (1989a,b) sinply assune static expectations, recent
nodel s have used an explicitly gane-theoretic reasoning that inposes
sequential rationality--notably, Cooley and Soarez (1996, 1997).13 The
task is to show that an equilibriumw th social security is a sequenti al
equilibriumin an infinitely repeated voting ganme. The critical support
nmechani smis provided by trigger strategies. The failure of any cohort
to adhere to the proposed equilibrium triggers a negative change in
voters’ expectations about future benefits that destroys socia
security. Since survival and collapse are discrete alternatives, trigger
strategy nodels provide a natural definition of what is neant by soci al
security being viable. 14

Since the U S. social security systemis a defined-benefit system
I will assune throughout this section that a collapse would be triggered
by a failure to pay promsed benefits to old. The nmain steps in
determning the viability of the systemare then

(a) to sort voters by age, to deternine the age of the nedian voter;
and
(b) to deternine if the nedian-age voter would keep social security
under the working assunption that the system is viable in the
future.
If these two conditions are satisfied now and in the future, there is

sequential equilibriumwith a nmagjority for social security.

How Ol'd |Is the Medi an Voter?
Wthout altruism voters decide about social security by conparing the
present val ue of benefits to the present value of their own current and

future contributions. Retirees are obviously in favor. Wrkers wll be
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increasingly in favor as they approach retirement age. To obtain a
majority for social security, benefits nust be high enough for the
nedi an-age voter that they outweigh the renmining contributions. To
determ ne the relevant present values, the first question is: Howold is
the U. S. nedian voter?

Figure 9 shows the U. S. age distribution for 1996, and the steady-
state age distributions for 0.0% and O0.5% population growh. The
conpari son highlights the baby boom phenonmenon. As of 1996, the nedi an
age of the U S. voting-age population was 42 years. This estimte n ght
be too Ilow, however, because voter registration and actual voter
participation are strongly correlated with age. Table 1 shows the raw
popul ati on shares of different age groups and the shares of voters that
were (a) registered to vote and (b) actually voted in recent elections.
I f one assunes that voting participation within age-groups is constant,
the nedian age of actual voters is in the 45-48 range. These nunbers
shoul d be interpreted cautiously, however, because the young m ght start
to vote nore in the future if social security becones nore expensive.

Table 2 illustrates how the age of the median voter will rise over
time as the U S. population ages and the baby boom passes through
retirement. Two estimates are provided for each year, one based on
popul ation size and one corrected for age-dependent participation rates.
The raw nedian is nore conservative because it does not rely on the
enpirical correlation of age and voter participation. But the corrected
nunber is nore accurate if voter participation remins unchanged.

As the baby booners age, the nedian age rise from42 to 48. Age 48
is also the nedian of the 0%growh steady-state distribution in Figure

9. If U S population growh is near zero in the long-run, as projected
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by the SSA beyond 2030, this |I|imting distribution provides a
conservative estinate of the post-baby boom nedian age (conservative,
because life-expectancy is Ilikely to increase). At hi stori cal
participation rates, the age of the nedian actual voter rises from45 to
52. Overall, the nedian-age of U S. voters is currently around 45 (with

age- dependent participation) and likely rising to around 50 by 2030.

Voting in Partial Equilibrium
This section exanines how the net present value of social security
varies with voters age and over tinme, assuming voters take interest
rates and wages as given. As noted by Cooley and Soarez (1997) and
expl ai ned below, this is likely to underestimate the voter support for
social security. A partial equilibrium analysis is nonetheless
i nstructive because it allows a nore detailed nmodeling of the life-cycle
than a nore parsinonious general equilibrium nodel. In addition, the
partial equilibriumanalysis provides a useful perspective on how voters
shoul d evaluate social security in an open econony (a conservative
perspective, if the econony is “large”).

The setting is a “many-period” OG nodel with stochastic survival.

Cohort t enters the workforce at tinme t and consists of N menbers. Age

is indexed by i=1,...,lnpax (Wth upper bound |pgx). The unconditional
survival probability to age i is m j. Over tine, the size of cohorts
grows at the rate nt = N/N-1-1. One nmay interpret this setting as a

ti me-di saggregated version of the OG nodel of Section 3. The retirenent
age |ret<lpax i S assumed exogenous.1® To focus on intertenporal issues, |
abstract fromwi thin-cohort heterogeneity. In any period, all workers of
the sane cohort earn the same wage and all retirees of the sanme cohort

obtain the sanme benefits. 16
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Ceneral ly, the net present value of social security is conputed by
di scounting sone benefits b*tj and taxes q*tJ (to be specified bel ow).
Let Pu‘j be the set of discount factors for j-period-ahead survival -
contingent clainse at tine t and age i. Then the present value of
benefits at retirement is
I el ret

NPVt iret = _él PlTety t4jh"t+jm+ > 0. (13)
]:

For individuals of age i<l gt, the net present value of benefits is
NPVt i = Ple iret-i NPV t+iret-i, Iret
lrei-1 .

- jé:i Pl j-i® t+-i6 W+j-i- (14)
where ej are the relative earnings of an age-j worker. Since the years
bet ween nmedi an-age and retirement are enpirically years with relatively
hi gh earni ngs, age-earnings variations are a likely negative for socia
security and should not be omitted.

oi ng backwards a year, benefits are discounted and a year of
contributions is deducted. Hence, the net present value series satisfy
t he backwards recursion

NPVt i = Pl NPV 4 i1 - O o8 W (15)

for all ages i<lrgt. If NPV'{41 j+1<0 for any i, then NPV'{ {<0. Hence,
there is either a unique age i* at which a worker becomes net
beneficiary (NPV'{.1 i*.1<0 and NPV'{ j*>0) or workers anticipate net
benefits as they enter the labor force. (If the latter were true for al
cohorts, social security would be beneficial in the Pareto sense, an
unlikely scenario for the U S.)

VWhat are the relevant taxes and benefits? Overall, social security

i nposes payrol|l taxes for OASI, DI, and H (at rates g, D, o,

including the enployer share) to pay for retirement benefits by j and
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for Medicare H benefits nfly ; to individuals of age i3lre, and for
disability benefits to ages i<l;g. If voters view the entire system as
aunit, they will weigh the sum of taxes against the sum of benefits.17
If not, each conmponent must prove its own viability. Since the latter is
a nmore stringent requirenent, | wll examne QASI and H separately.
Disability insurance is excluded from nost calculations (except for
robust ness checks) because taxes and benefits involve the same working-
age cohorts.

Social security benefits vary over tine and over age-groups.
Retirement benefits are indexed to aggregate wages at retirenment
(actually, age 60) and inflation-indexed thereafter. If real wages are
growi ng, the replacement rate in terms of current wages is declining
over time, bi+i i=bt+iret,iret™ +iret/ W+ . From 2002 to 2027, the regular
retirement age is scheduled to increase from65 to 67. | capture this by
varying lret over tinme, which |eaves bi+ret,iret roughly constant; at any
given retirenment age, the replacenent rate would fall over tine. The
val ue of nedical benefits is, in contrast, rising with age and Ilikely
rising over time. To examine the viability of Medicare, the NPV of H
benefits is weighted against the NPV of H contributions.

It is not obvious how individuals value survivors benefits. To
systematically abstract from altruism one has to disregard such
benefits, even though this is probably unrealistic.1® To be
conservative, | wll indeed exclude survivor benefits fromthe benchmark
calcul ations and weigh the total QASI contributions against the “QAl”
benefits paid to workers and their famlies during the worker’s

lifetine.
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As di scussed above, current payroll tax rates are insufficient to
finance the rising cost of pronised benefits. To deternmine if the
exi sting defined-benefit system is viable, ny benchmark assunption is
that future payroll taxes will be increased to match the projected cost
whenever the cost rate exceed the current contribution rate (in 2014 for
OASlI, immediately for H), without relying on trust fund sales.19
Thr oughout, taxes on benefits are treated as benefit reductions and not
as revenues; this is econonmically appropriate but differs from SSA
accounti ng.

A final issue is the choice of discount rates. This is inportant
because a high discount rate will inevitably depress the NPV of future
benefits. The SSA Internediate Projection assunes a 2.7% real interest
rate. To be conservative, | wll wuse a higher 3.7% real rate as
benchmark and even higher rates in the sensitivity analysis. 20

Wth these assunption, what is the critical age i* for the U.S.
social security system And how is it likely to change as the U S.
popul ati on ages?

Table 3 shows the critical ages for different voting dates in a
set of benchmark cal cul ati ons. The economi c and denographic assunption
are taken from the SSA Internediate Projection. To be conservative, |
further assune a zero value of survivor benefits, an average incone,
retirement at the normal retirement age (except in the final row), and
no explicit correction for inconplete annuities. Table 3 shows that the
critical ages for QASI and H are rising over tine as the baby boom
generation retires, but they remain well below the nedian ages (shown in
Table 2). Currently, critical age is below 40. Even if one charges the

DI cost to retirenent insurance and assunes a zero value of benefits,
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the critical ages stay below the nedian (see the QOASDI columm). Since
all colums show val ues bel ow the nedi an age, the NPVs are al so positive
if one treated ol d-age retirement, H, and/or DI as a unit.?2l

Tabl es 4-5 provide a sensitivity analysis. Table 4 shows critica
ages for the SSA's High Cost and Low Cost projections and for a scenario
with fixed tax rates and pro-rated benefits. Interestingly, the Hi gh
Cost scenario yields nore near-term voter support for social security
than the Internediate or (even less) the Low Cost scenario. Intuitively,
rising benefits increase the ratio future benefits to current paynents,
provi ded the systemrenains viable. This applies especially to Medicare
as health care cost rise, and it applies to OASI as the baby boom passes
t hrough. The ranking of voter support reverses after 2030, when taxes
and benefits stabilize under nobst projections. Because expansion hel ps,
the constant-tax calculations serve as an instructive “worst case”
scenario: For OASI, the critical ages are higher than under the other
assunptions, but remain below the nedian age, suggesting that the
“expansionist” logic is not a major factor, except perhaps for the 1997-
2020 period. (In sone cases, the critical age equals the nedi an age. But
since critical age is defined such that net benefits are positive at the
start of the year, these cases satisfy the viability condition.)

For H, fixed tax rates inply sharp cuts in benefits that drive
the critical ages above the nedian age for 1997-2020, confirnming that
Medicare is nore troubled than retirement insurance. But even in this
rather extrene scenario (H benefits are reduced by 16% in 1997, 24%in
2000, and 65% by 2030, and survivor benefits are ignored) the critical

ages for OASI+H (not shown) renmmin below the respective participation-
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adj usted nedi an age val ues of Table 2 and no nore than a year above the
raw nedi ans.

Tabl e 5 exam nes specification issues. To save space, this is done
only for 2030, the peak of the baby boomretirenent. To start, note that
the calculations are robust against a substantial nunmber of changes.
Social security looks better if workers value the survivors conponent
(line 1) or if one includes an explicit surcharge 1=0.25 on private
annuities (line 2). It |ooks worse, if Medicare is inefficient (line 3),
if one considers a high-incone worker (line 4) or if voters are nales
with lower survival rates (line 5). But all these changes are minor in
conpari son to the next two.

The first critical issue is whether a vote against social security
really ends all paynents to the old. By abstracting fromaltruism this
was inplicitly assunmed. But if a substantial fraction of the old would
be destitute w thout social security, a snall anount of latent altruism
(not operational when social security operates) would be sufficient for
voters to nmaintain some welfare support. This would reduce the benefits
of voting against social security.?2 Lines 6-7 show that the critical
ages are reduced drastically if just 20-40% of social security cost are
unavoi dabl e. Under current law, retirees without inconme are entitled to
Suppl emental Social Security (SSI) and Medicaid benefits. As of 1995,
SSI benefits to individuals anount to about 22% of average wages, i.e.
about half of the average 43.6% replacenent rate under OASI. |f one
views SSI as revealing voter preferences towards poverty, it suggests
that canceling social security would avoid only about half the cost

even less than | assume in lines 6-7.
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The second critical issue is the choice of interest rates. For
interest rates in the 4-6% range--e.g., nmotivated by stock returns,
di sregarding risk--the critical age rises towards or even above the
nmedi an (lines 8-10). But even then, najority support for social security
remains plausible if one uses sonewhat |ess conservative assunptions
al ong ot her dinensions of the nodel, e.g., a snall unavoi dable welfare
cost (lines 11-12) or inperfect annuities (lines 13-14).23 Nonethel ess,
it is indisputable that the support for social security is weakened if
i ndi vi dual s beconme convinced that private savings will deliver huge rea
returns. Excessive optinmsm about the stock market is therefore a
potential problem for social security--perhaps a relevant one in the
current bull market.

Real interest rates are, however, a general equilibriumissue. To
address it properly, | wll next exanine social security in general
equilibrium Overall, | interpret this section as positive about socia
security. Even under quite adverse assunptions, the NPV of socia
security is positive for a clear nmgjority of the population. The
majority support for social security is overwhelming if partial paynents

to retirees after a no vote cannot be avoi ded.

General Equilibrium Analysis

Ceneral equilibrium (GE) considerations are inportant here, because
endogenous interest rates fundanentally change the calculus for voting
decisions. |If social security crowds out capital and raises interest
rates, a vote to end social security would increase capital accumul ation
and thereby reduce interest rates. Voters who understand this |inkage
are LESS likely to vote no, because they nust realize that a successfu

no vote would reduce the return on their own retirement savings. 24
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It follows that individuals nmay rationally support an existing
mandatory social security system but privately like to opt out.
I ndi vi dual opt-out decisions are partial equilibriumdecisions at a give
interest rate, whereas rational voters cannot ignore the aggregate
implications of a vote about the system Hence, w despread individual
di ssatisfaction with social security does not nean that voters are about
to abolish it.

Anot her interesting aspect of GE analysis is that it provides an
upper bound on the size of social security and therefore a setting in
which the size of the system can be deterni ned endogenously. The logic
is that as social security grows, capital is crowded out and interest
rates are rising, until social security benefits are discounted so much
that the nedian voter’s net benefits fall to zero. Then the system woul d
| oose majority support if it were expanded further

The analysis of this section builds on Cooley and Soarez (1996
1997) and Bohn (1996).25 Cool ey and Soarez (1996) set up a stochastic OG
nodel with agents living for four periods and assune that a state-
contingent set of replacenent rates is chosen by a utility-naximzing
nmedi an-age voter in sonme initial period. In a calibration exercise, they
show that a so-derived social security systemw |l collapse when “a baby
booni -si zed shock arrives, unless one assunmes--rather arbitrarily--that
the benefits of the old cannot be cancel ed.

Wiile the nodel is intriguing, the results and some inportant
technical details are sonewhat odd. Notably, agents are supposed to form
expectations about the survival of social security by looking at the
econony’'s expected future path, not by examining the prospects for

survival on a state-by-state basis. Since the initial nedian-age voter
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maxi m zes the size of social security subject to a viability constraint,
i mposing viability in expectation rather than on a state-by-state basis
virtually ensures that the systemwill collapse under an adverse shock.
In addition, Cooley and Soarez inplicitly assume a nedian age of 36,
which is far too |ow 26 This section will show that Cooley and Soarez’
(1997) conceptual framework supports the claimthat social security wll
remain viable, provided it is inplenented with sonewhat “inproved”
assunpti ons.

To reexam ne Cool ey and Soarez’ results, | use the determnistic
t hree-peri od OG nodel devel oped in Bohn (1996), a nodel sinple enough to
yield sone analytical results. If one interprets the age groups as
“young” 20-42, “mddle-age” 43-65, and “old” 66-89, the nedian voter is
43, which is still conservative, but not excessively so.2’ The focus
here is on the conditions under which a social security systemwth an
exogenous | evel of prom sed benefits b* is viable.

One gane-theoretic interpretation of exogenous benefits is Cool ey
and Soarez’: The benefit level was fixed by voters at the creation of
the system at the maxi num viable |evel. Subsequent voters sinply decide
whether or not to keep the system Bohn (1996) has provided an
alternative interpretation: Voters in each period vote about the |evel
of prom sed benefits for the next period (subject to some constraints)
and on whether to honor the previous period’ s prom ses. In both nodels,
a failure to honor promsed benefits in any one period triggers a
per manent col | apse. My nodel is sonmewhat nore flexible in that it all ows
for endogenous social security reform (voters may reduce their own
future benefits below the ones promised to current retirees) and it

all ows benefits to be well below the nmaximum viable level (due to
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constraints on creating benefits).28 The inportant point for assessing
the viability of US. social security is that one should not presune
that social security system necessarily operates at its maxi mum viable
size, on the verge of coll apse.

The econonic nodel can be interpreted as a tine-aggregated version
of the | ax-period nodel or an expanded version of Section 3's nodel. To
simplify, all agents live during the working-age periods 1-2 and have
log-utility. Wth probability m, they either live for the entire
retirement period or die at the end of period 2; fair annuities are
avai | abl e. Production is Cobb-Douglas with 100% depreciation. The | abor
supply is exogenous, but possibly age-dependent (denoted by e for the
young, normalized to 1 for the mddle-aged). | abstract from aggregate
uncertainty and from governnment activity other than PAYG social
security. (OQther activities could be added as in Section 3.)

For a given total Ilabor supply elN+N.q1 and a given nunber of
surviving old, m<*N_.o, the payroll tax rate is a function of benefits by

and denogr aphi cs,
N - 2’m
= Hy =
T Ne N

m
[1+(1+nt)e] {1+nt.q)

.. (16)

Assuming fair annuities, the net present value of social security for

the m ddl e-aged nedian voter in period t is
bt +1% +1
NPVZ; 1 = - : 17
17 (s mag - M (17)

an increasing function of benefits and wage growh and a decreasing
function of interest rates and current payroll taxes.

The main point of the GE analysis is to show that a negative NPVZ
at current interest rates does not nean that the middle-aged will vote
agai nst social security. Instead, rational voters wll have to figure

out how the macroeconom ¢ changes in the aftermath of a successful no
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vote would affect their overall utility. The three-period OG nodel is
just sinple enough that the nacroecononic effects of ending social
security can be worked out analytically (see Bohn 1996). The dynamics of
the nmodel can be characterized in terns of the capital-labor ratio ki
and the asset holdings of the young and the niddle-aged (al{, a%). For
given productivity and population growh, the next period s capital-

| abor ratio is determined by the “average” assets ai,
aly( 1+ny) +a?
[1+ex1+ng+q) | (1+ng) A 41

kt+1 = at/ At+1 = (18)

Through k{41, the savings decisions of both cohorts determne future
interest rates and wages. Hence, each young cohort rnust form
expectations about the savings of the next cohort to determine the
interest rates relevant for it’'s own savings, i.e., savings decisions
are interdependent. The savings decisions along a perfect foresight path
therefore depend on all current and future denographic paraneters {ng,
ng}s®t and repl acenent rates {bg}gs3t. For given paths of these vari abl es,
the econony follows a Markov process with state vector (ki.1, ali.1, a?.
1) -

Let W(b*) be the utility of cohort t-1 (the period-t median
voter) along the path associated with the existing social security
system (bg=b"). If a no vote at the start of period t triggers a
per manent coll apse of social security, the econony would shift to the
equi l i brium path associated with replacenent rates bg=0 for all s3t. Let
U(0) be the median voter’s utility along this path. Then the utility
di fference .

b

W(0) - W(b") :Oocétxw(b; ki, ali.1, a% 1) db (19)
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can be witten as an integral over the utility effects of narginal
changes in the benefit |evel b, which are
dag

DY( b; ktyalt-l, a2t_1) = -NPVZt/b + (1-a)>{b - aztlét}%'w)-

(20)

Thus, the marginal wutility term DU includes the partial equilibrium
term NPV2; plus a new general equilibriumterm (“GE-ternf).29 Provided a
smal l er social security system increases the average savings a; (d
),a)/db<0), the sign of the GE-termis given by b-a%/a;. The negative
conponent a?/a; reflects the fact that a reduction in social security
reduces the interest earnings on all assets a% held by the niddle-aged.
The positive b-term reflects that a crowding-in of capital raises the
wage rate to which social security benefits are indexed. Enpirically,
U.S. househol ds under 40 accunulate few retirenent savings, suggesting
that the middl e-aged hold far nore assets relative to earnings than the
young, ali/e << a%. Then for nt41»nt+2»n30, we have a/a; >> 1+n 3 1.
Thus, the CE effect is unanbiguously negative for replacenent rates up
to at least 100% (very conservatively estinmated), discouraging a vote

agai nst social security. Hence: Partial equilibrium calculations

systematically underestimate the viability of social security.

How quantitatively inportant is the GE-effect? A full sinulation
of the U S. econony would be too anbitious here, since the equilibrium
al |l ocation depends on the entire path of the denographic variables {ng,
m}s3t. A nuch easier exercise is to consider steady states with
constant denographics (n,m and alternative replacenent rates b*. For
any calibrated nodel, one can determ ne (a) the maxi mumreplacenent rate
b ax for which social security is viable in steady state and (b) the

maxi num replacement rate bPHgmx for which the partial equilibrium
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criterion NPV230 woul d be satisfied. Table 6 shows these values for two
alternative paraneter sets.

In Colum 1, population growmh is matched to the current social
security worker/beneficiary ratio and the wutility-weight on period-1
consunption is chosen to match current relative asset holdings a2 al.
For the sake of argument, the interest rate set to 5.5% (much higher
than in Section 4.2) so that bPEgmy matches the current OASI+H benefit
rate (about 58% if H is valued at cost). From a partial equilibrium
per spective, social security would be on the verge of collapse. But wth
the GE effect, the nmaxinum viable replacenent rate is actually above
220%

Colum 2 of Table 6 describes the steady state of the sane
econony, but with zero population growmh and a 62% replacenent rate
(plausi bl e paraneters for the U S. in 2030). At real interest rate of
5.26% partial equilibrium voters would abolish social security--
consistent with the high real rate results in Table 5. But the GE-effect
is large enough to outweigh the negative NPVZ for replacenment rates up
to 94% This value is well above even the npst pessinistic SSA
proj ecti ons.

A replacenment rate of 220% is of course too high to be taken
literally.30 But these calculations suggest that if one takes the GE
effect seriously, the US. social security system is anazingly secure
(cf. Cooley and Soarez 1996). The intuition is that in an OG nodel
wi t hout bequests, the niddle-aged are society’'s nmain asset holders
(a?t>>al{). Hence, lower interest rates after a no vote on social

security would drastically reduce their interest income--so nuch that
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the m ddl e-aged support social security even at ridiculous replacenent

rates.

What Could Go Wong?

The above anal ysis presents a strong case for the viability of social
security. Wiile | believe that the case in favor is indeed strong, the
analysis would be wunbalanced if | did not discuss sone inportant
caveats. This section focuses on nultiple equilibria and uncertain
nmedi cal cost, the two issues that | consider nost troubling for the U S

The first concern is that a repeated voting ganme wth trigger
strategies has a huge nunber of sequential equilibria supported by
different expectations. Intertenporal, trigger-type nodels of social
security assune that voters agree on how to form expectations about
future votes. Sone variations in voting strategies could probably be
accommodat ed (presumably anything that keeps the nedian voter in place).
But the wi despread skepticismabout U S. social security anong the young
suggests that a major shift in expectations cannot be ruled out.

To think about changing expectations, one mght inagine an
evol utionary process where sone fraction of each new cohort is born with
“mutant” expectations. The nost interesting nutation would be the belief
that future voters wll abolish social security just when oneself
reaches old age. If only a small fraction of voters hold such beliefs
and vote against social security, social security wll retain its
majority and the skeptics will be proven wong. In this sense, the
equilibriumw th social security is evolutionary stable. But if a |arge
fraction suddenly starts to hold skeptical beliefs, they would be proven
right. Note, however, that the popul ar skepticism about social security

seens concentrated in the under-30 age group. This cohort is irrelevant
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in the nedian voter context, provided it has |earned about the stability
of the systemby the tine it turns 45.31

The second significant concern is the abstraction from
uncertainty. This is not a serious concern if replacenent rates are
either far away fromthe nmaximumor if they can be revised every period
(as in Bohn 1996) and the one-period ahead uncertainty is snall. The
latter is likely true for denographic uncertainty because individuals
are born many years before entering the |labor force. In addition, since
retirement benefits are wage-indexed, the QASI system is approxinmtely
unaf fected by shocks to economic growh. This | eaves health care cost as
per haps the nobst dangerous source of uncertainty.

To explore the ramifications of such uncertainty, suppose next
period’s nedical cost can take two states of nature, ntt (high
probability p) and nk (low). If the Medicare cost shares sH and sSM
can be state-contingent, the analysis is simlar as in the determnistic
nodel of Section 4.3. For each state of nature, voters (either at the
start of the system or in the previous period, depending on the gane
theoretic setup) define the pronised state-contingent benefits such that
subsequent voters wll honor them Then cost wuncertainty is not a
serious problem

A probabilistic collapse of Medicare cannot be rul ed out, however,
if one interprets Medicare as an unconditional pronise to subsidize al
possi bl e nedical care regardl ess of cost. Suppose the pronised social
security benefits are defined in terms of the OASI replacenent rate b
and the share of medical needs covered by Medicare s*. If (b',s") is
such that social security renmamins viable in period t+1 in both states of

nature, the Ge-viability condition in period t is
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U (0) £ pi (b +s™nttig) + (1-p)th (b +s™ntig), (21)
which is simlar as in Section 4.3 except for taking averages. But if
soci al security collapses in state H, the viability condition changes to

U(0) £ pifail + (1-p) (b +s™nti41) (22)
wher e l%fa” denotes the wutility realized if a cohort pays socia
security taxes w thout receiving benefits--presunably a very | ow val ue.

If generation t-1 can vary the level of prom sed benefits (enact
reforms), it faces a non-trivial optimzation problem A collapse in
state H can presumably be prevented by setting (b",s*) |ow enough, but
since this would reduce the benefits in state L, voters may prefer high
benefits in state L and a collapse in state H over a lower |evel of
benefits in both states. The former is quite plausible if state H has
| ow probability.

It is not obvious whether the U'S. Mdicare system should be
viewed as a system with contingent or non-contingent benefits. Perhaps
significantly, only Part A (H) is financed through payroll taxes,
whereas Part B (SM) is funded by the beneficiaries and from general
revenues. Cost can and have been shifted across categories. (CBO 1998a
even clainms that managed care is blurring all distinctions between Parts
A and B.) Hence, one may argue that state-contingent cost sharing is
feasible. If Medicare H is, however, viewed as a system that
categorically promises to cover all hospital care, voters nay interpret
a too blatant cost shifting as a breach of comitment. To conplicate
matters further, if voters are smart enough to recognize that social
security with state-contingent benefits is nore robust against coll apse
than a non-contingent system there may be an inplicit understanding

that increased copaynments in response to unexpectedly high cost are part
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of the system and not a breach of promises. The right answer is unclear,
and that is perhaps disturbing.

Finally, if Medicare is viewed as the nost problenmatic part of the
overal | social security system one may wonder to what extent Medicare’s
problens affect OASI and DI. | suspect, for exanple, that sone of the
voter skepticism about social security is due to the alarnming cost

proj ections for Medicare.

Addi ti onal Reasons why Social Security is Viable
For the sake of argunment, the previous section has focused on purely
i ntertenporal considerations. This is not neant to deny that social
security may also be supported by other considerations. This section

will coment on a few

Al truism and W thin-Cohort Heterogeneity

Intertenmporal considerations can easily be conbined with latent altruism
or with incone inequality. Both are likely to strengthen social
security.

Wt hin-cohort heterogeneity nmatters, because social security
promi ses a replacenent rate that declines wth income. This is
illustrated in Figure 10. Figure 10(a) shows that retirenment benefits
under current law are a concave function of average lifetinme wages.
Figure 10(b) shows the inplied negative relationship between incone and
repl acenent rates. |Incone-independent Medicare benefits are an even
better deal for lowincone workers. Conditional on viability in the
future, lowincone workers will therefore vote for social security at a
much younger age than predicted in Tables 3-5, while high incone earners

will not be supportive until a higher age. Since nore than 50% of a
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cohort has below average incomes, given a skewed distribution,
inequality is likely to increase the voter support for social security.

Wthin an intertenporal nodel, an altruistically notivated welfare
system would clearly reduce the gains from voting against socia
security for the young, as noted in Section 4.2. Mre strikingly,
Tabel lini (1990) has shown that altruism and inconme inequality are
sufficient to rationalize social security wthout reference to
intertenporal argunments. He considers an OG nodel wth heterogenous
Wi t hi n-cohort incones and nutual altruism between parents and children.
In the nodel, a coalition of all the old plus the |owincone young can
provide a nmajority for social security. The young poor vote in favor,
because their wage-proportional tax is small and they have altruistic
feelings towards their parents.

Anot her argunment based on altrui smand w thin-cohort heterogeneity
is that social security mght serve as an insurance against risk of
having long-lived parents. Prior to social security, children were
expected to take care of their parents in old age. If the young know
that they will end up supporting their parents in old age, it nmight be
efficient for the nenbers of a cohort to insure each other against the
risk that their own parents life particularly Iong. Such insurance may
be difficult to arrange privately because of adverse selection. Socia
i nsurance avoids this problem but at the risk that agents whose parents
have died early may try to renege. But if the young with living parents
plus all the old are a majority, the system should (though this is a

conjecture) be viable without requiring intertenporal arguments.
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Can the O d M nority Control Social Security?

As noted above, all voting nodels of social security struggle with the
fact that the immediate beneficiaries are a mnority. Since the nedian
voter theorem applies only to one-dinensional voting decisions, one way
to avoid it is to consider a nulti-dinensional setting. This is perhaps
realistic, because politics is about nore than social security.
Unfortunately, multi-dinmensional voting is notoriously difficult to
nodel . Prelimnary results by Bohn and Stuart (1998) suggests, however,
that it can be done.

They key idea of Bohn and Stuart (1998) is that if young and old
care equally about other issues, the votes of the old are relatively
nore responsive to party positions on social security because there are
fewer retirees than workers. 32 The nodel is a sinple two-party setting.
Vot ers care about social security S and sone other issue X. Two parties
L and R offer positions X=L (left) or X=R (right) to which they are
i deologically committed. In addition, each party can choose either to be
in favor of a social security systemw th per-worker cost s (S=s) or to
be against social security (S=0). Neither party cares about social
security per se. Anpbng voters, sone fraction of the old and young
prefers X=L, the remainder X=R Al place an equal value v on their
preferred X-choice. The old gain bxs from a social security system of
size s, while the young | oose g, where g<b. The gane is interesting if
s, the size of social security, lies in the interval (v/b,v/qg) so that
gs < v < bs. (W are working on endogenizing s.) Then the old are
responsive to party differences in S, but not the young.

The resulting gane between parties is illustrated in Table 7. |If

either both parties offer S=s or both offer S=0, all voters will support
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the party matching their X-preferences. But if, say, party R offers S=0
and party L offers S=s, then the old with preference Rw Il prefer party
L while the young with preference L wll stick with party L; the
converse applies if R offers S=s and party L offers S=0. Thus, if
parties care about wi nning, setting S=s is the dom nant strategy for
both parties. This is true even though neither party cares about socia
security and the majority of voters dislike social security.

Overall, the nodel provides a purely static rationale for socia
security and provides sone support for the popular notion that
politicians do not dare to question social security because they are
afraid to immediately | oose the retirees’ vote. But it relies on the

presence of other issues and on ideologically driven parties.

Concl usi ons

Despite all the concerns about social security, | find that the system
is alnobst certainty viable, economically as well as politically. The
U S. nedian voter is currently about 42-45 and will be about 48-50 at
the peak of baby-boom retirenent. Under a variety of assunptions and
cost-benefit projections, in both partial and general equilibrium
nodel s, the net present value of social security is reliably positive
for the critical age range. The systemis viability is further reinforced
by altruism i mper f ect private annuity nmarkets, wi t hi n- cohort
redi stribution, and other considerations, but such considerations are
probably not even necessary.

The nost serious caveats to this conclusion are about self-
confirmng skepticism within the population and about Medicare’'s
potential inability handle noral hazard problens effectively. Since

retirees are a mnority, a najority for social security requires the
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support of a significant fraction of working-age voters. |f m ddle-aged
voters believe that for a few nore years of contributions, they earn
retirement and nedical benefits for the rest of their lives, their
support can probably be taken for granted. But that mght change, if a
substantial fraction of the over-45 age group started to believe that
soci al security is dooned.

Such skeptical beliefs may be fueled by the alarmng cost
projections for Medicare. Wiile sone growh in nedical spending relative
to GOP is likely an efficient response to denographic change, there is
potential for excessive and inefficient growh because of the inherent
noral hazard problenms of health insurance. It would, however, take a
qui te significant m smanagenent of Medicare to seriously endanger soci al

security.

43



Foot not es

1 The social security problem is sonetines defined narrowy as being
about retirenment insurance. But the question about viability is really
about both retirement insurance and retiree nedical insurance, because
the two share the same payroll tax, have conmon beneficiaries, and raise
simlar public choice issues.

2 politicians seemto pi ck the best of both views, telling workers that
payroll taxes entitle themto retirenent benefits, but denying that the
prom sed benefits should appear as liabilities in the budget (see Bohn
1992, 1997 for nore discussion).

3 Congressional sovereignty cannot be used to dismiss the noral
commtment view of social security, however, because a sovereign
Congress could al so default on government bonds. Since entitlements are
paid out automatically while it takes an act of Congress to raise the
statutory debt ceiling, it would actually take a stronger politica
consensus anong House, Senate, and President to end social security than
to default on the national debt.

4 Pursuing the analogy with debt, it is worth knowi ng under what
conditions a governnent mght default on bonds, even if one views the
i dea of defaulting on governnent bonds as outrageous. The same argunent
applies to social security.

S Cool ey and Soarez (1997) provide the nost convincing ganme-theoretic
nmotivation for such an intertenporal dinension, though the tradition of
assumng intertenporal |inkages is much older; see Aaron (1966),
Browni ng (1975), Boadway and W/ dasin (1989a,b), Cukierman and Meltzer

(1989), Hu (1982), and Kotlikoff et al. (1988).
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61t is i mportant to distinguish between operational altruism supporting
transfers on the margin and “latent” altruism that mght becone
operational if social security ever lost majority support. Wile | doubt
that the current benefit structure can be justified by altruism the
exi stence of general welfare and SSI (supplenental social security)
suggests latent altruism This is inmportant for the politics of social
security because the young gain less from abolishing social security if
nost retirees would still be entitled to SSI benefits (presunably
notivated by altruismtowards the poor).

7 Until about 2030, the projected OASDI cash-flow shortfall could be
covered out of interest incone and asset sales from the social security
trust. But since the trust fund holds Treasury securities, its value is
guesti onabl e. To be conservative, | will generally avoid relying on the
trust fund. The disability conponent (D) of OASDI is excluded here and
in nmost of the analysis below, because DI covers the working age
popul ation and is therefore not really an intergenerational program
The DI program al so shows deficits at a given 1.7% of payroll revenue
base, since outlays rise from 1.5% of payroll in 1997 to 2.5% in 2030.
Since disability insurance covers the popul ation under 65, this growth
cannot be attributed to the aging process.

8 An alternative approach would be to set up a large-scale simulation
nodel such as Auerbach and Kotli koff (1987), Inrohoroglu et. al. (1995

1998), Huang et al. (1997), De Nardi et. al. (1998). Instead, |
generally use sinple nodels to focus on the conceptual inplications of
different issues and nodeling choices, and I will refer to the existing

| arge-scal e nodels for quantitative answers on specific issues.

45



9 That is, the positive wage effect dom nates the negative interest rate
effect. (See the appendix for a proof.) The dom nance of the wage- over
the interest rate effect generalizes to OG nobdels with nore than two
peri ods, provided the age-earnings distribution lies to the left of the
age- asset distribution.

10 At a constant d*i-value, a decline in population growth will again
increase the utility of all cohorts except the one just before the
decline. Hence, denographics-contingent variations in intergenerationa

transfers may have insurance benefits as suggested by Smith (1982). A
rigorous analysis of this point wuld require a stochastic nodel and
distract from the positive and political-econony focus of this paper.
(Smth just presents a nunerical example.) But it is worth noting that
there is no clear normative argunment against higher payroll taxes in
response to | ower popul ati on grow h.

11 The best support for this quantitative claim is provided by the
simulation evidence in larger-scale nodels, notably De Nardi et al.
(1998). De Nardi et al. sinulate alternative policies in a 69-period OG
nodel over the period 1975-2060 and show that interest rates decline in
every scenario. Gven this evidence, an attenpt to calibrate the two-
peri od nodel woul d not be worthwhile.

12 an endogenous increase in the retirement age is another possible
complication. If retirement is notivated at least in part by health
consi derations, the efficient retirement age should rise with inproved
health care

13 There is a long literature on intertenporal nodels. Aaron (1966)

first suggested that nedian-aged voters conpare their contributions to

46



the present value of future benefits, treating past contributions as
sunk. Hu (1982) recognized the re-voting problem S oblom (1985)
presents a first nodel of social security as a dynam c gane. Note that
one can give the early static-expectations nodels (where voters believe
the current systemwll remain in place for their lifetines) a nodern
gane-theoretic interpretation, because a static mgjority for social
security at all times means that the systemis supported by the sinple
trigger strategy of voting in favor as long as all prior votes have gone
in favor.

14 Kotlikoff et al.’'s (1988) generational contracting explanation for
social security is differently notivated, but represents a simlar
approach. Kotlikoff et al. assume that cohorts pass on a “generational
contract” obliging each generation to receive benefits from their
successor. The assunption that non-paynment by the young invalidates the
“contract” is essentially a trigger nechani sm

15 an endogenous retirenent age would be technically cunbersonme because
early retirees would face a different voting problemthan workers of the
same cohort. This is practically inessential, however, because for
social security to have any hope of surviving, all workers near
retirement age (say, 60 and above) will have to vote in favor.

16 Honogeneity is probably a conservative assunption. G ven the skewness
of the income distribution and a benefit fornula biased towards | ower
i ncomes, voter support for social security is likely strengthened by
het erogeneity (see Section 5). The ramfications of variable famly
structure--differences in benefits for single, married, and w dowed

participants--are left for future research.
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17 Game-theoretically, this means that a failure to pay one type of
benefits triggers a shift in expectations about all categories of future
benefits in the sense of Cooley and Soarez (1996, 1997). In Kotlikoff et
al.’s (1988) <contracting context, it neans that there 1is one
conpr ehensi ve soci al contract.

18 \ost people wll have some level of concern for their closest
rel atives; spouses have a vote, too; and the relevant decision unit my
well be the famly. Also, federal |law requires spousal consent for
married workers to choose single-life annuities (Dianmond 1998), so that
even in a nodel of selfish workers, survivor benefits should not be
excl uded when one conpares the return to social security with the return
on annuitized private savings.

19 The speci fic assunpti ons about taxes are inessential, provided social
security pays all promsed benefits. Then workers wll face rising
taxes, either explicitly through higher payroll taxes or indirectly
t hrough hi gher general taxes (e.g., to redeemtrust fund securities). In
the sensitivity analysis below, | also examne the voter support for
soci al security with constant taxes and reduced benefits.

20 The 3.7% rate is notivated by the observed nmarket vyields on
inflation-indexed Treasury bonds. It is nonetheless a conservative
assunpti on, because denographic changes are likely to reduce the |evel
of US. interest rates in the future (see Section 3) and because
interest rates would fall after a no vote on social security (see
bel ow) .

21 Suppl ement al medi cal insurance is excluded throughout, because it is

not financed by payroll taxes. If one nonetheless included SM and
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arbitrarily assuned that the entire SM cost falls on workers through
general taxes subsidizing SM (and a zero value of DI and survivors
i nsurance), the critical age for the entire QASD +H +SM system woul d
rise to 48 for 2030-50, matching the nedian age. Even nore extrene
assunptions woul d be needed to push the critical age beyond 48.

22 The history of Cooley and Soarez (1996) paper highlights the
rel evance of this issue: In a draft circulated at the Carnegi e- Rochester
conference, they argued that social security is not viable assum ng al
cost are avoided by a no vote. In the published version, they assert
that the old sinply cannot be <cut off at all, and find--not
surprisingly--that social security is viable. The existence of genera
wel fare rai ses sone deeper issues, however, notably about the need for
forced savings to avoid noral hazard.

23 As motivation, note that private annuities are typically fixed incone
products. A real return on private savings in the 5-6% range presunably
requires significant stock market investments. Hence, the higher return
one assumes, the nore likely it is that the return cannot be annuitized.
Questions of risk-adjustrment are beyond the scope of this determnistic
nodel .

24 The capital accumulation effect is also a commobn argument for why
“privatizing” social security would be good for the U S. econony.
Advocat es of privatization do not seemto realize that for savers, |ower
interest rates are an argunent agai nst privatization

25 cuki erman and Meltzer (1989) and Hansson and Stuart (1989) provide
alternative political-econony nodels for the size of social security (or

government debt), but their nodels take for granted that debt and soci al
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security clains are always honored. Cukierman and Meltzer (1989) also
note the role of endogenous factor prices for voting decisions.

26 Their nedian voter is in the second of four 15-year periods covering
ages 21-80. Since decisions are nmade at the start of a period, the
medi an voter is 36 and faces 30 years of contribution.

27 Thr oughout, | assune that population growh and survival rates are
such that the mddl e-aged are the nedian voter. Since there are fewer
old than young for n30 and nEl, the relevant restriction is that
popul ati on grow h nust not be so high that nore than half the popul ation
is young. Gven current trends, this is not restrictive.

28 A detailed descri ption of how benefits change is omtted because it
is largely irrelevant for the viability of an existing system Briefly,
the historical nmotivation is that whenever benefits were increased
during the expansion phase of U S. social security (1937-72), the higher
benefits were inmediately granted to current retirees. In Bohn (1996), I
treat this regularity as part of the gane, i.e., assune that a
cancel |l ation of “new benefits would not trigger a collapse of social
security. The key to establishing an entitlenent is then to grant
benefits to the currently old, so that after retiring, one can claim
t hat workers have a duty to maintain those benefits. Since granting new
benefits to retirees is costly, there is an range of benefit |evels over
which voters will keep the fornula unchanged. In this range, benefits
are effectively predeternmined; this is ny favorite interpretation of b".
29 Note that the i ntegral over NPVZt/b is not quite the sane as NPV2t
eval uated al ong the b* path, because the r{+1- and w +1-values in NPV2t

depend on b.
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30 1t's easy to find reasons why the GE effect is smaller in practice

First, the GE-effect is reduced if one nodels the U S. econony as open.
VWi le international capital flows have been rather small in the past, it
is worth noting for the future that increasing capital mobility is a
negative for social security. Second, the GE-effect relies on large
asset hol dings by the m ddl e-aged; they would be reduced in a nodel wth
bequests. Third, the GtE-effect is largest if social security is viewed
as a unit, so that a no vote triggers a large shift in interest rates.
If one viewed retirement insurance and Medicare as separate, a vote
agai nst, say, Medicare would have a nuch smaller GE effect.

31 Anot her stabilizing factor is the built-in inertia of the US.
political system To change an entitlement program one needs a majority
in the House, the Senate, and approval by the President; they often
represent different parties. Hence, a repeal of social security may in
effect require a super-mpjority; see Hansson and Stuart (1988) for the
i mplications.

32 The idea that a mnority can win if preference intensities or
“l obbying” abilities matter has a long history; see O sen (1965), Patton
(1978). | have not enphasized this literature because nost public choice
nodel s have a sonewhat “reduced fornf appearance. Follow ng Lucas’
(1976) advice, | would be reluctant to nake predictions about the inpact
of maj or denographic changes on that basis. See WIldasin (1990) for a

public choice perspective on aging.
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Fi gure 1

The Ratio of Workers to Beneficiaries:
Retirement and Disability Insurance
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Life Expectancy at Age 65
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The Ratio of Beneficiaries to Workers:
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Fi gure 6

Outlays and Revenue of the Retirement Insurance
(OASI) Fund in Percent of GDP
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Fi gure 7

OASI Funding Shortfall in Percent of Benefits
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Fi gure 8

Outlays and Revenue of the Hospital Insurance
(HI) Fund in Percent of GDP
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Fi gure 9

The U.S. Age Distribution
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Table 1: How Od Is the U.S. Medi an Voter?

Age Groups | Voting-age Percent of Age G oup that is:
Popul ation | Registered Vot i ng Regi stered Vot i ng
(1996) Nov. 1996 Nov. 1992 Nov. 1994 Nov. 1994
18- 20 5.6% 45. 6% 38. 5% 37. 2% 16. 5%
21-24 7.1% 51. 2% 45. 7% 45. 5% 22. 3%
25-34 20. 6% 56. 9% 53. 2% 51. 5% 32. 2%
35-44 22. 1% 66. 5% 63. 6% 63. 3% 46. 0%
45- 64 27. 4% 73. 5% 70. 0% 71. 0% 56. 0%
65+ 17. 3% 77. 0% 70. 1% 75. 6% 60. 7%
Voters 65+ 17. 3% 20. 1% 19. 6% 20. 9% 23. 2%
Vot ers 45+ 44. 6% 50. 6% 50. 7% 52. 1% 57. 2%
Medi an
42 45 45 45 48
Vot er

Notes: Statistical Abstract of the United States, 1997. To conpute the
age of the nedian voter, the voting participation is assuned constant

wi thin each age bracket.



Table 2: How old are nmedian voters in the future?

Equal Participation Participation as in 1992
Year Medi an Vot er Share 65+ Medi an Vot er Share 65+
1997 42 17. 2% 45 19. 6%
2000 43 17. 0% 46 19. 3%
2010 46 17. 5% 49 19. 8%
2020 47 21. 7% 51 24. 4%
2030 48 26. 3% 51 29. 4%
2040 48 26. 8% 51 29. 9%
2050 48 26. 5% 52 29. 6%

Zero Gow h 48 24. 4%

Notes: Statistical Abstract of the United States, 1997; SSA Period
Life Table for 1994; and own calculations, using SSA (1997)

i ntermedi at e assunpti ons about increasing survival rates.



Table 3: When Do Voters Benefit from Social Security?

Partial Equilibrium Answers

Year QASI HI QASDI
1997 39 37 42
2000 41 38 42
2010 43 41 45
2020 44 45 47
2030 45 46 47
2040 45 47 47
2050 45 47 47
2030 Early 44 46 47

Reti r enent

Notes: The table shows critical age-values i” based on the SSA
intermedi ate projections (except for a 3.7% real discount rate, 1%
above the SSA assunption). \Wenever benefit cost exceed revenues under
current law, payroll taxes are assumed increased to cover cost, i.e.
to keep the PAYG system

OASI: Weighs retirement benefits against OASI taxes, assuming a zero
val ue of survivor benefits.

H : Weighs hospital insurance benefits against H taxes, excluding the
disability component.

OASDI : Weighs retirenent benefits agai nst QASDI taxes, assuming a zero

val ue of survivor and disability benefits.



Table 4: Alternative Projections

Low Cost H gh Cost Fi xed Tax Rates
Year QASI Hi CASI HI QASI H
1997 41 43 38 29 42 46
2000 41 44 39 32 43 47
2010 43 45 41 38 46 48
2020 44 46 44 43 46 48
2030 44 46 45 47 46 48
2040 43 45 46 48 46 48
2050 43 46 47 48 47 48
2030 Early 44 46 44 47 45 48

Retirenent

Notes: The table shows critical age-values i” like Table 3, except for
the foll owi ng changes:

Low cost = SSA | ow cost projection (with 1% higher real rate).

Hi gh cost = SSA high cost projection (with 1% higher real rate).

Fixed tax rates = SSA intermediate projection (with 1% higher real
rate), but prorated benefits to keep payroll taxes frozen at 1997

| evel s.



Table 5: Sensitivity Anal ysis

Assunpt i ons: Critical Ages i” for:
QASI HI
Benchnmar k Val ues for 2030: 45 46

A. Changes with m nor i mpact:
1 Voters value OASI Survivor |nsurance 40 N A

2 Inperfect annuities: 25% surcharge 43 44

over the actuarially fair |evel
3 Inefficient Medicare: 80% Val ue/ cost N A 49

4 Hi gh incone: Reduced replacenent rate 48 52

at 160% of average wage

5 Lower survival: Male life table 47 48

B. Latent Altruism i" down

6 Unavoi dable wel fare cost 20% 41 43

7 Unavoi dabl e wel fare cost 40% 34 37




Table 5 (cont.)

C. Higher Discount rates: i up

8 Real rate r = 5% 49" 50
9 Real rater = 6% 51*+ 52*+
10 r = 5% & Welfare cost = 20% 46 49"
11 r = 6% & Wl fare cost = 40% 45 48"
12 r = 5% & Annuity surcharge = 50% 46 47
13 r = 6% & Annuity surcharge = 100% 44 44

Notes: Critical valued based on the SSA internediate projection (with 1%
hi gher real rate), as in Table 3, for votes taking in the year 2030.

* = Majority for social security is questionable with equal voter
participation (Median age of population = 48 in 2030).

** = Majority for social security is questionable with historical voter

participation (Median age of likely voters = 51 in 2030).



Table 6: Social Security in General Equilibrium

(1) (2)

Dat a Current Data Data for 2030

Labor Force Growth 1. 5% Annual 0. 0% Annual

Return on Capital 5. 5% Annual 5. 26% Annual

VWor kers/ Retirees 3.37 2.05

Asset ratio a?/al 2.23 2.25
Assuned tax rate q 17. 4% 30. 3%
Assuned benefits b" 58. 5% 62. 0%
Upper Bound bPSy 59. 3% (-)

Upper Bound b5y 229% 94%

Return on Capital 4. 65% Annual 3. 84% Annual

after a no vote

Notes: The paraneters in Colum 1 are notivate by current data, as
explained in the text. Colum 2 show results for the sane nodel
parameters conbined with l[abor force growh and benefits as projected
for 2030.

Conmon paraneters are: Generational period=23 vyears, survival rate
m=0. 83, relative earnings of the young e=0.7, capital share a=0.35,
basic time preference 0.71% annual, consunption weight on first period

g=1.4, perfect annuity markets.



Table 7: A Sinmple Multi-Di mensi onal Voting Model

Vot er Support as Party R takes position| Party R takes position
function of party AGAI NST soci al FOR soci al security
choi ces: security (S=0) (S=s)
Party L takes position YL, OL support L YL supports L
AGAI NST soci al security YR, OR support R YR, O., OR support R
(5=0)
Party L takes position YL, O., OR support L YL, OL support L
FOR soci al security YR supports R YR, OR support R
(S=s)

Not es: Each cell shows the voter support for parties L and R by the
foll owi ng voter groups:
YL = Young and prefers position L on other issues

(other than social security).

YR = Young and prefers position R on other issues.
OL = Ad and prefers position L on other issues.
OR = Ad and prefers position R on other issues.

The size s of social security is such that the old switch parties in
response to differences in social security positions, but not the

young (see Bohn and Stuart, 1998).




Appendi x

Met hodol ogy for Tables 3-5

Unl ess otherwi se noted, the cost projections and econonic/denpgraphic
assunptions are taken from SSA (1997) and the analogous H and SM
Reports. The QOASI replacenent rates are taken from SSA (1997), Table
I11.B5. The per-beneficiary H and SM benefits are conmputed by
mul tiplying the respective cost rates by the worker-retiree ratio to
obtain the average benefit per retiree. For the age-adjustnent, |

conbi ne data from the Health Care Financing Review 1997 Medicare and

Medi cai d Statistical Supplenent, on per-capita Medicare cost in the age

brackets 65-74, 75-84, and 85-up and the 1997 Statistical Abstract on

t he popul ation shares of these age brackets. For each year, | conpute
the per-capita cost of Medicare in each of these three age bracket so
that the relative cost match the HCFR data and the average cost match
the projected cost rates. Average worker contributions are assuned to
match the cost rates, as explained in the text. To conpute age-specific
contributions, | assune that the age-earnings profile follows the
profile of “Earnings of full tine nmale workers” in the Current

Popul ati on Report (Census Publ. P60-184, Table 30). Survival rates are

taken fromthe SSA's 1994 Period Life Table, updated over tine by the
proj ected change in survival rates.

To be consistent about excluding DI, the benchmark H cal cul ations
excl ude Medi care spending on under-65 year olds (1995 cost shares 12.5%
H, 14.6% SM) when valuing Medicare benefits. But DI is included in
both the OASDI and H +SM colums of Table 3. In a unitary perspective
on social security, excluding DI  wuld anmount to an inplicitly

assunption that DI offers an actuarially fair insurance.



Derivations in Section 3
The argunent why a reduction in nt raises utility of all generations
t+i, 131, is as follows. The derivative of utility evaluated at the

optimal savings level is

d . d . dr
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The bracketed expression is positive, if the econony is dynamically
efficient, 1+r>(1+n)x1+g), and O0<dki+1/ dki<l. Hence, the derivative is
negative (lower n raises U if dki+/dn¢<0. Since dki{4+1/dnt<0, this is
satisfied if convergence is nonotone, 0<dki4j/dkt4ji-1 for all i.

The capital accunulation equation with government is derived as

foll ows. The individual budget constraint
2 2
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and the first order condition c24+1 = r{1+ri41)mocl inply
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Al so, g = bym/(1+ny). Hence,
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Next, note that

Wt/ (1-a) Arsrke+4d/w _ 1-a
= = XKt +1/
14 {41 axy 4121 a At +1Kt +1/ W
Hen = el 2
ce, ki+1X{1+nt+1) Arer/ W = 50 A 1-(bt-t5)m/ (1+n)-di/ (1-a)]
M +1
1-1 2
M+17" A bt+1-t%+1)  We+d/ W 1 W +1/ W
140 41 “arga T Leomag ot (mayX e ey o
Define d* = di/(1-a) + (bt-t%)-m/(1+nt). Then
_oPmag o Iineeg W +1/ W
Kt+2( 140t +1) Ae+2/ W = 1+r"'ﬁ+l>{1 d*t] 1+f>ﬂ}+1>d X
. 1 W1/ Wt
¥ Uﬁﬂ;m+ﬂ|)KM+rt%+ﬂXlenﬂ_xlﬁtﬂ
I
O TMen ey L IFNee W/ e .2 Mt - mag
= teem a1 m 1+rt+1){OI e+ (Pre-tfs) <y e )
1-1
S+
0 kt+l/VV[>At+1>(1+nt+1)>(1+ a W{d+t+l+(bt+l t2t+l)>(1 m l) 1_:;“ l})
_ M+ A+
= Leomag P4

If 1=0, this depends on policy only through d*¥, which is consistent wth
Auer bach et al. (1991); if 1>0, the survival-insurance provided by the

net benefits bys1-t2t4+1 is separately val ued. Define

++ 2 mll
d™% = t+(bttt)>(1m)1+n
t hen one obtains
1l-a 1 1l-a rm+1 o+ a
(1 T o 9T (L A 10 ¥ derom A K
=> Kt+1 = 1-a rom +1 >{1-d+t]>kta

(1+ng+1) X 1+g) L1+ m+1t(1-a)/axd 4

Hence, the capital labor ratiorises in m falls inn, and falls in d*.



