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1. Introduction
Social security is in trouble. Wth declining population growh and rising
life-expectancy, the cost of social security benefits is rising relative to
payroll tax revenues. As result, the social security retirenent fund is
expected to run out around 2030.1 Recently, the Advisory Council on Socia
Security (1997) proposed three different plans to address the problem
Interestingly, all three plans involve an social security investnents in the
stock market. This paper examines the inpact of social security reform on
financial markets, comenting specifically on the Advisory Council’s proposals
and nore generally on the question of how to operate social security under
uncertainty and under adverse denographic conditions.

The effects of social security on financial nmarkets have |ong been the
subj ect of debate anpbng econom sts. The debate has generally focused on issues

of intergenerational redistribution, wusing determnistic or certainty-

equi val ent economic nodels and taking for granted that governnent debt and
social security trust funds involve essentially safe securities. The thrust of
this literature is that social security reduces individual savings incentives,
raises interest rates, and crowds out investnent. The debate is about how nuch
and under what conditions.

The Advisory Council proposal s about equity investnents raise
significant new questions about the workings of social security under
uncertainty. These questions are fundanentally about the allocation of

macroecononic risks between generations, about intergenerational risk-

sharing.?2 This is an inportant issue because alnost all policies affecting the

1 The gap between Medi care costs and revenues i s even worse. Though this paper focuses on
retirement funding, the conceptual points about intergenerational risk sharing and
intergenerational redistribution apply anal ogously to nedical and disability funding.

2 The literature in this area is much nore limted. See Gale (1990), Bohn (1997), and the
ref erences therein.



i ntergenerational distribution of resources also have an inmpact on the
all ocation of risk and because risk and insurance are econom cally val uable.
An analysis of redistributional policies is therefore inconplete wthout an
assessment of the risk sharing inplications. From this perspective, the
Advi sory Council has done us a favor in presenting proposals with such bl atant
risk-shifting inplications that the issue cannot be avoi ded.

Soci al security reformtherefore rai ses two key macroeconom ¢ questions.
First, the distributional question: How does a certain proposal affect the
expected cash-fl ows between different generations and the governnent? Second,
the risk-sharing question: Wich generation is responsible for the shortfall
(or receives a windfall) if the financing does not work out according to
expect ations?3 These twin questions cannot be answered separately. On the one
hand, the allocation of risk occurs relative to the wunderlying expected
di stributional positions, making it difficult to exam ne risk sharing wthout
al so considering redistribution. On the other hand, policy plans rarely work

out as expected, naking it dangerous to neglect the allocation of risk.

A third question is about the possibility of disguised equivalencies
between alternative policies. Policies that ook very different at first sight
and that involve very different policy instrunents nmay have identical
nmacroecononic effects. A discussion of neutrality results sinplifies the
anal ysis of conplex policy plans because it allows one to “strip away” the
neutral conponents and to focus on the itenms that matter.

The paper is organized as follows. Section 2 reviews the basic
principles of pay-as-you-go social security and the Advisory Council

proposals. Section 3 examines neutrality results, Section 4 the effects of

3 The paper focuses on mnmacroeconom ¢ issues. M croecononic questions, e.g., about
redi stribution across incone |l evels and fam |y structures or about the intra-generational
sharing of nortality risk, are undoubtedly inportant for social security, but they beyond the
scope of this paper.



i nt ergenerati onal redi stribution, and Section 5 t he effects of
i ntergenerational risk-shifting. Section 6 conpares alternative policies in
the context of changing denpgraphics. Section 7 concludes. WMny technical

results are presented in the appendi x.

2. Social Security and Demographi c Change

2.1. Pay-as-you-go and the No-Free-Lunch Principle

Sone general comments about the nature of social security are appropriate
because the social security reform debate is still plagued by m sconceptions
about what reforns are feasible. The basic principle of social security is to
collect a tax from workers against the promse of retirement benefits. |If
social security taxes were invested by the governnent and returned to workers
with interest, social security would essentially be a system of forced
savings. Such a “fully funded” system would |ikely replace private savings,
but--unless the forcing elenent is binding--have little effect on national
savings. But if social security operates as a “pay as you go” (PAYG systemin
whi ch worker contributions are imediately transferred to current retirees,
the reduction of private savings is not natched by governnent savings and
nati onal savings are likely to decline.?

In 1935, U S. social security was designed as fully funded system but
soon converted into a PAYG system Benefits far in excess of prior
contributions were granted to the initial generations of beneficiaries (Boskin
et al., 1987). Since 1983, social security has accunulated a growi ng trust
fund (about $450bill. as of Sept.1995). Despite the inpressive dollar value of
this fund, it remains small relative to the total obligations of the social

security system which are sonewhere between $3.5 and $11 trillion (Bohn,

4 A wel | -known caveat is that private savings mght not fall if individuals increase their
pl anned bequests (Barro, 1974). | will not reiterate this caveat bel ow because the point
shoul d be obvious to readers interested in R cardi an equi val ence.



1992; Feldstein, 1996). Hence, the U S. social security system is stil
| argely a PAYG system

The welfare effects of a PAYG system depend crucially on the relation
bet ween market interest rates, population growh, and wage growth. The cost of
social security benefits relative to payroll (the cost rate) is given by the
average replacenent rate (the ratio of benefits to wages) divided by the ratio
of workers to retirees. At a given payroll tax rate, the relation between
retiree benefits (a fraction of current wages) to the retiree’'s past
contributions (a fraction of past wages) is therefore deternm ned by the growth
rate of wages and the population growh rate (determning the worker-to-
retirees ratio). Except under extreme and practically irrelevant conditions,
the inplied “return” on social security contributions is below conparable
mar ket interest rates, nmking participants worse off than if they had saved
for retirement at market rates. This point has sonetinmes been disputed with

reference to “dynanic inefficiency,” an extrene scenario in which individuals
are so eager to save that market returns fall below the popul ation plus wage
growmth rate. But the enpirical work of Abel et al. (1989) has show
convincingly that dynam c i nefficiency does not apply to the United States.

The intuition why social security nmust offer a bad deal to participants
is sinmply the “no free lunch” principle. The first generation of PAYG
beneficiaries receives benefits far in excess of their contributions plus
i nterest. The bel owmarket returns offered by a mature social security system

are the necessary counterpart to the initial net transfers. The gap between

mar ket returns and the return on social security contributions is in effect a



perpetual tax that is exactly equal to the initial net transfers in present
val ue terns.®

The size of this inherited burden is currently obscured by the federal
governnment’s nmisleading accounting nethods. In the Social Security
Admi nistration’s publications, expected receipts from future generations are
counted as offsets against the cost of benefit paynents to current social
security participants, wthout acknow edgi ng that such recei pts woul d generate
new obligations.® Such accounting would be considered fraudulent if used by
any private entity. If one treats the net present value of future paynents to
current participants as a liability, the estinmated obligations of the US.
social security system are staggering. According to nmy own very conservative
estimates, just the obligations to current retirees are $3.5 trillion as of
1990 (Bohn 1992). Using different assunptions, Feldstein (1996) obtains
estimated liabilities as high as $11 trillion. It would be a real contribution
to the reform debate if the federal governnent were willing to recognize and
officially quantify these liabilities.

Both the inevitability of below market returns and the notion that we
are paying for transfers made in the distant past have fundanental
i mplications for social security reform

1. One should not be surprised that each new generation is upset about the

i nherited burden of the PAYG system By construction, a PAYG system offers

S sti glitz et al. (1997) provide an excellent discussion of this point. Feldstein (1995)
nmakes a convol uted argunent against this equality, treating the discount rate as a free
paranet er instead of applying the usual principle of discounting at market rates.

6 The political rhetoric justifyingthis accountingis sinply incoherent. On the one hand,
social security is praised as a systemworthy of universal political support because it
of fers secure benefits “in exchange” for contributions. On the other hand, the prom sed
benefits are not recogni zed as governnent obli gati ons because payroll taxes do not create
liabilitiesin the legal sense. This is inconsistent. If future receipts do not create
obligations, return and “rmoney’s worth” cal culations (as in Advisory Council, 1997; Granli ch,
1996) are neaningl ess. Mreover, if clains on social security arenot governnent obligations,
the option of abolishing social security overnight wthout conpensation for past
contributions (putting the old on general welfare) woul d be fair gane i n the policy debate.
But if this “option” is considered outrageous--as | thinkit is--theretirees‘entitlenent”
to receive social security is in effect a government obligation and should not be deni ed.



a belowmarket returns to current and future participants. Hence, it is
fundanmental ly inpossible to raise social security’'s “noney’s worth” ratio

to 100% and it is msguided to attenpt the inpossible.”

2. Since those who received the initial transfers have long died, it is
i npossible to unwind the system without soneone paying the price. In an
ongoi ng social security system each generation pays a fraction of the
i nherited burden and passes on the renmminder to their successors. To end or
“privatize” social security, sone generation(s) would have to pay off the
entire burden, either by suffering huge benefits cuts when old or by paying

hi gher payroll taxes when young w t hout prom se of correspondi ng benefits.

3. In an ongoing social security system the fraction of the inherited PAYG
burden borne by the current generation depends on the gap between narket
interest rates and the population plus productivity growh rates. Not
surprisingly, social security has becone nore unpopular as U S. popul ation

grow h and (since 1973) productivity growth have decli ned.
Overall, social security reformis about how to cope with the huge unfunded
clains created by the existing PAYG system No reform can realistically
promise to make this inherited burden vanish. The real question is how to

share the burden at a tinme of adverse denographi c devel opnents.

2.2. The Advisory Council’'s Proposals

Currently, the conbined enployer and enpl oyee contributions to the AOd Age
Retirement (OASI) and disability (D) funds amount to 12.4% of covered
payroll. After deducting 1.8%for disability insurance, 10.6% remain for QAS
fundi ng, which is the focus of the Advisory Council proposals. Current soci al

security law provides for essentially constant tax rates and a constant

7 The Advi sory Council’s clainms of success in this regard are msleading. In short, the
Advi sory Council assunes that bonds yield an annual real return of 2.3%while stocks yield a
real return of 7.0% Expected future trust fund positions and feasi bl e benefits are conput ed
on this basis. But to cal cul ate present val ues, all benefits are discounted at a fixed rate
of 2.3% -even the benefits funded by ri sky stock market i nvestments. Not surprisingly, if a
dol lar is accunul ated at 7.0%and then di scounted at 2.3% there is an apparent “free | unch”
that allows the Council to claimfictitiously high “noney’s worth” ratios.



average repl acenent rate of about 32%8 At the current ratio of 3.2 worker per
retiree, OASI operates at a surplus (at a cost rate of about 32% 3.2=10% and
accunul ates a growing trust fund. But wth rising life expectancy and
declining population growth, the ratio of workers to retirees wll decline
sharply, causing a substantial rise in the cost rate. Over the 75 year horizon
used by the social security admnistration (1996-2070), the average QASI cost
rate is about 12.8% leaving a 2.2% gap to the 10.6% revenues under current
I aw.

The Advisory Council report contains three different proposals. All
three claimto cover the gap between estimated cost and revenues. The first
proposal, the Mintenance of Benefits (MB) plan, calls for an increase in
i ncome taxes on social security benefits, a small reduction in cost of living
adj ustments, increased coverage of state and |ocal governnent enployees, an
increase in payroll taxes by 1.6%in 2045, and “consideration” of investing up
to 40% of the social security trust fund in the stock nmarket. Despite the
cautious wording, the stock market investnment is essential to the plan,
because the plan would be unbal anced without a high rate of return on trust
fund investnents. Inportantly, the plan maintains a fixed benefit formla,
which means that risk of unexpectedly low or high investnment returns is
inmplicitly inmposed on future generations of contributors.

The second proposal, the Individual Accounts (I1A) plan, calls for an
i medi ate increase in worker contributions by 1.6% of payroll to be invested
in “individual accounts” that work |like a defined contribution pension plan.
The plan includes the same changes in the income taxation of benefits and
inflation adjustnments as the MB plan, it includes a phased-in changes in

benefits that reduce traditional defined benefits by 30% and calls for an

8 To summarize the financial status of social securi ty, | amusing rounded nunbers and i gnore
some conplicating details that woul d not change the overall assessnent.



accelerated increase in the retirement age. The plan is designed so that the
sum of (reduced) defined benefits plus expected returns on individual accounts
equal s the benefit |evel under current |aw.

The third proposal, the Personal Security Accounts (PSA) plan, calls for
5% of contributions to be diverted to individual “personal security” accounts,
a new 1.52% “transitional” tax to be inposed fromnow to the year 2070, and
the sane changes in the incone taxation of benefits and inflation adjustnents
as the other plans. After a phase-in period, defined benefits are reduced
sharply so that retirees will have to rely largely on their individua
accounts. The transitional tax is needed because social security will run a
deficit after the 5% diversion until the benefit reductions are phased in. The
shortfall is supposed to be bond financed and the bonds to be retired by 2070
fromthe transitional tax.

From a generational perspective, the essence of social security is that
t he young nake contributions and the old receive benefits. Policy changes that
reduce the value of social security-related net paynents to retirees are
therefore best interpreted as benefit reductions (see Proposition 1 below).
This includes increases in the retirement age and the taxation of benefits.
From this perspective, the A plan is the nost straightforward of the three.
Contributions are imediately and permanently increased by 1.6% Tota
expected benefits are reduced by about 0.8% of payroll (because of increased
taxation, changes in inflation indexation, and changes in retirenment age) and
made contingent on the individual account returns.

The PSA plan calls for an inmediate tax increase of sinmlar size as the
A plan (by 1.52% versus 1.6% and it calls for larger individual accounts,
funded by 5.0% of payroll versus 1.6% under A Wthout item zing the benefit

changes, the conparison to | A nakes clear that the PSA plan nust be reducing



the cost of defined benefits by an extra 3.5% (»5% 1.52% . A key difference
between the A and the PSA plan is the transitional nature of the tax increase
under PSA. After 2070, the | A systemcontinues to collect 12.2% of payroll, of
which 1.6% go to individual accounts and 10.6% to the “pooled” defined
benefits account, while PSA contributions fall back to 10.6% of payroll, of
whi ch 5% go to individual accounts and only the remaining 5.6% to the defined
benefits pool. The distinction between pool ed and i ndivi dual accounts deserves
speci al enphasis in this context because the size of the pooled fund turns out
to be critical for evaluating the plans’ effects on interest rates, savings,
and intergenerational redistribution

The MB plan's transitional features go in the opposite direction
Contribution rates are held at the current level until 2045, when they are
raised by 1.6% as under the IA plan. The MB and | A plans therefore call for
equal Iy high contributions in the long run; but under MB, all contributions go
into the defined benefits account. To cover expenses prior to the tax increase
in 2045, the plan relies heavily on high returns fromstock market investnents
(penciled in for 0.8%of payroll).?®

For purposes of intergenerational risk-sharing, a key question is what
wi Il happen if investnent returns turn out to be above or bel ow expectations.
Here the I A and PSA plans differs drastically from MB. Under | A and PSA, the
ri sk of unexpectedly high or low returns is borne by individual participants.

The MB plan is silent about this question. But since the thrust of the planis

9 Two provi si ons deserve separate comrent. First, the I A and PSA plans call for anindexation
of theretirenent age to life-expectancy. Thisis aquite el egant way to elininate a najor
source of cost increases, because wi thout indexation, risinglife-expectancy would require
ongoi ng tinkering with the systens’ tax and benefit provisions. Second, with regard to the
i ncreased coverage of state and | ocal governnent enpl oyees, recall that social securityisa
bad deal once the initial generation has collected nore in benefits than it paid in. By
i ncl udi ng nore workers--this time, state and | ocal enpl oyees--the inherited burdenis shared
anong a | arger nunber of participants, cleverly reducing the percentage cost for the existing
participants. This financing trick is not new, of course. Social security has beconme nore and
nore incl usive over tine.



to maintain defined benefits, a reasonable interpretation is that all risks
are effectively borne by future generations of contributors. Thi s
interpretation is also consistent with the fact that a tax increase is
scheduled in 2045 when the trust fund is exhausted in expectation.
Unexpectedly low or high returns would nost likely trigger an advancenent or
delay in this tax change. 10

The follow ng sections will exam ne the nacroeconom c effects of socia
security reformin general and the above proposals in particular. Since the
focus is on intergenerational issues, | wll use an overlapping generations
nodel as the conceptual framework, follow ng Sanuelson (1958) and D anond
(1965). The objective is to address three key questions: Wich policies
matter--versus being neutral? Which policies redistribute across generations?
VWhich provisions affect the intergenerational allocation of risk? | wll

address these issues in turn.

3. Neutrality Results

Sonetimes, alternative governnent policies are economcally equivalent even if
they are presented in very different ways. For smart individuals, policy
differences are real only to the extent that they affect consunption
opportunities. Equivalent policies can be identified by examning the net
cash-fl ows between the governnent and individuals. Such an accounting for cash
flows provides several interesting insights about social security reform and

other policy issues: 1!

10 There may be an asynmetry, however, in that the old may well demand extra paynents in case
of unexpectedly high returns, while benefit cuts are less likely in case of |owreturns. The
MB plan is silent about this issue, too. Under the | A and PSA plans, one may sinilarly wonder
if the governnent woul d come under political pressure to “bail out” the old if the stock
mar ket falls. The distributional inplications of such bailouts should be obvious. |If one
seriously suspects that the young woul d bear npst | osses while the old participate in the
gains, an options pricing approach woul d be required to nodel plans’ inpact. This night be an
inportant topic for future research.

11 precise statements of the fol | ow ng propositions are presented in the appendix in the
context of an overlappi ng generations nodel; see also Stiglitz (1983).



Proposition 1: A higher tax on the old is equivalent to a cut in social

security benefits. This equival ence is has been exploited routinely since the

1983 social security reform and it is part of all three Advisory Council
proposals. Al three plans propose an increased taxation of benefits conbi ned
with an transfer of the tax receipts to the trust fund.

This proposition applies not just to the taxation of social security
benefits but also to the general tax reform debate. For exanple, a revenue-
neutral shift fromincone taxes to consunption taxes is bound to increase the
taxation of retirees who consume but not work. Consunption taxes reduce the
purchasing power of given social security benefits and are therefore

econom cal ly equivalent to a benefit reduction

Proposition 2: Atrust fund to pay for the contributors’ own future retirenent

has no real effects. This is because such a trust fund is a virtually perfect

substitute for private savings. This neutrality proposition is nore narrow
than Ricardian neutrality (the neutrality of intergenerational redistribution
which requires Barro's (1974) assunptions about bequests), but similar to
Stiglitz (1983) result that a shift in the timng of taxes is neutral, if al
tax changes involve the same generation

An inportant condition for Proposition 2 is the absense of liquidity
constraints. Wth liquidity constraints, a trust fund woul d i ncrease aggregate
savi ngs because constrained consuners would not be able to reduce their
private savings in response. But by definition, [liquidity-constrained
consuners discount future income by nobre than the market interest rate. A
trust fund would then reduce welfare in this case rather than being neutral
Hence, liquidity constraints do not provide an argument in favor of trust

f unds.



Proposition 2 applies directly to the individual accounts proposed by
the 1A and PSA plans. Since individuals receive the returns to their own
contributions, the present value of benefits from individual accounts nust
equal the value of contributions. Abstracting fromliquidity constraints, such
accounts are irrelevant for macroecononm c analysis. At best, they conplicate
gover nment accounting wi thout doing harm At worst, they serve as vehicle for
accounting ginmmcks (e.g., if assumed 7% returns are discounted at 2.3% and
they may inpose forced savings upon |liquidity-constrained consuners.

The forced savings issue raises sonme serious questions about the
phi | osophy underlying the current social security reformdebate. Wth rationa
consuners, forced savings cannot convey welfare benefits, because consuners
could save on their own if they wanted to. It seens that sone type of
paternalistic argunent is required to rationalize nmandatory individua

accounts and ot her proposals that involve forced savings.

Proposition 3: A trust fund financed by the young to maintain unchanged future

retirenent benefits is equivalent to a benefit reduction. This is a corollary

to Proposition 2. If benefits are paid from a trust fund built up by the
generation receiving the benefits, individuals are financing part of their own
retirement benefits. The macroeconomic effect is as if the trust fund were
never created and the benefits reduced accordingly.

This proposition applies to 1983 social security reformand the I A plan
The 1983 social security reform raised payroll taxes to accumulate a trust
fund, but w thout prom sing higher future benefits. The IA plan simlarly
prom ses to maintain unchanged total benefits (at best) but requires a payrol

tax increase.



Proposition 4: Trust fund investnents in the stock market are neutral, if and

only if the old generation bears the risk of stock price fluctuations. This

proposition highlights a key difference between the three Advisory Council
proposal s. Under the 1A and PSA plans, the proposition is satisfied because
i ndi viduals bear the risk of stock price changes in the accounts set up on
their behal f. Under the Miintenance of Benefits (MB) plan, however, prom sed
benefits are independent of the trust fund performance. Unless retirees are
subj ected to some special tax/transfer schenme contingent on stock returns--
which is difficult to imagine--the stock market risk falls on future
gener ati ons. Hence, the MB plan is not neut r al with respect to

i ntergenerational risk sharing.

Proposition 5: The issue of governnent bonds in exchange for termnating

social security can be economcally neutral, but only under unrealistic

conditions. If the last generation of social security contributors--the
generation that pays benefits to the old without itself receiving benefits--is
gi ven governnent bonds with identical payoffs, its consunption opportunities
remain unchanged. Simlarly, all following generations are unaffected if
government debt is perpetually rolled-over from generation to generation at a
level equal to the previously scheduled social security benefits. Such a
neutral schene must satisfy two conditions: First, to be distributionally
neutral, the debt nust grow in expectation at the rate of popul ation plus wage
growm h. Second, in a stochastic setting with wage-indexed social security
benefits, the government nust issue wage-indexed bonds to nimc social
security. Qtherw se, the substitution of bonds for social security benefits
has a non-neutral inmpact on the allocation of risk.

This proposition helps to explain why none of the existing plans to

privatize or scal e-down social security is neutral. Mst plans--including the



PSA proposal and Feldstein's (1996) plan--call for traditional debt rather
t han wage-i ndexed clains and they call for the debt to be paid off in finite
time. Such plans in effect call for a significant redistribution from the

transitional generations that pay off the debt to future generations.12

Three caveats about these propositions are in order. First, the above results
only apply to the conparison of alternative policies that are inplenented with
certainty. Froma political econony perspective, it is a non-trivial question
which policy plans are nore or less likely to be inplenented. If an
“entitlement” to social security benefits is somewhat nore or |ess secure that
a claimrepresented by a Treasury bond, the two would not be equival ent ex
ante (see Bohn, 1992). Second, liquidity constraints are relevant for all

policy changes involving trust funds, as discussed under Proposition 2. Third,

I have ignored the issue of distortionary taxation, on which I wll comment
bel ow.
4. Intergenerational Redistribution

Two brief comments on intergenerational redistribution should be sufficient,
because the effects depend nostly on how individual savings respond to changes
in government policy, the topic of another session of this conference.

First, in a standard overl apping generations framework, any permanent
policy shift that increases the anmount of redistribution from young to old
will increase the |level of interest rates and put the econony on a growth path
with lower per-capita incone. Increased redistribution reduces workers

di sposabl e income and reduces their need to save for old age. Lower savings

12 Feldstein (1995) argues that such redistribution is “welfare-inproving.” This is
technically correct if one nmeasures welfare by the present value of all generations’
consunption and applies a | ow enough social discount rate. But the “welfare” label is
potential ly mi sl eadi ng, because such “wel fare” i nprovenents are not Pareto-i nprovenents. The
transitional generationsare worse off. Feldstein's (1995, 1996) appeal s for privatization
are therefore best interpreted as expressing a personal value judgnment that future
generations deserve nore resources.



raise the equilibriuminterest rate and crowd out capital investnent. This
reasoning provides an immediate conparison of the three Advisory Counci
proposals. In the 22nd century--after all transitional provisions have
expired--payroll taxes for “pooled” defined-benefit accounts are about 12.2%
under the MB plan (1.6% nore than now), 10.6% under the I A plan (unchanged),
and 5.6% under the PSA plan (5% less). Since the individual accounts are
neutral, these percentages indicate the relative scale of the plans’
i ntergenerational redistribution and hence, their relative inpact on savings,
capital accunulation, and interest rates.

Second, reduced population growh per se has quite positive
macr oecononic effects. At a given payroll tax rate, a slowdown in popul ation
growmh raises the equilibrium capital-labor ratio, which reduces the rea
return on capital while increasing the wage rate. Reduced population growth is
therefore likely to reduce interest rates and to raise per-capita incones.
These positive effects of reduced population growmh should not be ignored in

the social security reform debate.

5. Intergenerational Risk-Sharing

Anong the Advisory Council’s proposals, the idea of trust fund equity
i nvestnents is perhaps the nost challenging to evaluate. Fortunately, we have
already established that equity investnents in individuals accounts are
econom cally neutral. The main issue is therefore how to evaluate proposals
such as the MB plan that shift investment risks to future generations.

An assessnent of such proposals requires a study of how nacroeconom c
risks are allocated across generations and of how the governnent affects the
sharing of such risks. Gven the focus on intergenerational issues, a
stochastic overl apping generations nodel is the natural tool for analysis.

This section describes such a nodel and its nmain inplications. (For details,



see the appendi x and Bohn, 1997.) To anticipate, trust fund equity investnents
are a surprisingly good idea in principle, though there are nmany caveats and

one has to be careful about the inplenentation

5.1. A Framework for Econom c Anal ysis

My results about the nacroeconomic inplications of alternative trust fund
i nvestment policies are based on a standard two-period overl appi ng generations
nodel . Each generation works, saves, and consunes when young, and consunes al
its income when old. Savings are invested in capital or governnent bonds.
Equity securities represent a claimon uncertain future capital incone. Bonds
offer a safe return. Qutput is produced with labor and capital and it is used
for consunption, capital investnent, and government spending. Al these are
standard assunptions. Going beyond the standard setting, the nodel includes a
social security systemw th funded and PAYG conponents, wage-i ndexed benefits,
and a trust fund that can be invested in stocks or bonds. “Regular” government
operations include |unp-sum taxes on young and old (separate from payroll
taxes), real spending, and governnent debt.

To examne alternative trust fund investnents, explicit assunptions
about the sources nmacroecononic risk are needed. | assunme that capital incone
is risky because of uncertainty about future productivity (productivity risk)
and because of uncertainty about the resale value of capital goods (valuation
risk). Under standard assunptions about production (Cobb-Douglas technol ogy),
productivity risk has a comobn inpact on future output, wages, and capital
i ncome. Wthout another source of risk, all these variables would be perfectly
correlated. While a perfect correlation is clearly too extrene (explai ni ng why

| assume valuation risk a second source of risk), capital and |abor incones



are indeed highly correlated in the long run.13 This has an immediate and
perhaps surprising inplication: Equities are a nmuch nore natural hedging
instrument for a wage-indexed social security system than governnent bonds.
(O course, wage-indexed securities wuld be even better from this
per spective.)

Final ly, assunptions about governnent policy are needed because there
are too many policy choices to examne them all. To focus on alternative
soci al security investnments, | assume that nost policy variables grow at the
same rate as the young generation’s wage income. This is assunmed for
government debt, real spending, social security benefits, other taxes and
transfers to the old, and the overall trust fund bal ance. This |eaves payrol
taxes and regul ar taxes on the young as the variables that fluctuate as needed
to satisfy the social security and the general governnment budget constraints,
respectively.

G ven a constant replacenent rate and a constant target for the trust
fund bal ance relative to wages, payroll taxes nmust rise (or can fall) whenever
past trust fund investments have yielded particularly low (or high) returns.
This is the sense in which the young bear the risk of social security
investments. Similarly, regular taxes on the young nust rise (or can fall)
whenever governnment debt has increased (or decreased) relative to the debt-
i ncome target. Inportantly, safe trust fund investnments and safe debt will not

generally yield stable tax rates, due to the uncertain |level of future wages.

13 see Baxter and Jer mann (1997). Shiller’s (1993) finding of a lowshort termcorrelation
(inb5-year growthrates) is of limted relevance in this context, because correl ations at
generational frequencies are at i ssue. Baxter and Jermann’s findi ng of coi ntegration between
capital and | abor income inplies a high long run correlation.



5.2. Results
The main positive results are about the return on capital, the equity prem um
and the safe interest rate. Under reasonable sinplifying assunptions, one can

show that trust fund investnents in equities unanbiguously reduce the equity

premi um The econonic argunment is that trust fund equity investnents reduce
the productivity and valuation risks carried by the old generation. On the
margin, the old are therefore less willing to accept a |lower return on bonds
than they are expected to obtain on stocks.

Wth regard to other nmcroeconomc effects, it is notable that trust
fund equity investnments have negligible effects on savings and on the expected
return on capital, provided the total trust fund balance renai ns unchanged
The reduced equity premiumtherefore inplies a higher safe interest rate.

Quantitatively, the effects of alternative trust fund investnments are
smal|l for realistic paraneter values. This is because even a trillion dollar
trust fund ampunts to only a small share of U S. households’ total assets. For
sinple benchmark assunptions laid out in the appendix, the equity premum
under the MB plan is about 10 basis points lower with bond investnents than
with equity investnents, and the safe interest rate is higher by the sane
amount. The PSA plan with its transitional debt would reduce the equity
prem um by about 15-20 basis points. (The safe interest rate woul d nonethel ess
fall under the PSA plan because of the reduced scale of intergenerational
redi stribution; see Section 6.)

On the normative side, the overlapping generations nobdel vyields four
general insights about the welfare effects of alternative policies:

1. Policy changes may nmke all generations better off in the Pareto sense
because the intergenerational allocation of risk is generally inefficient
in the absence of governnent intervention. Unborn generation cannot engage

in risk-sharing contracts, but the governnent can do so on their behal f.



2. There is a crucial difference between efficient risk sharing and Pareto-
i mprovenent. Mrre efficient risk-sharing has the potential for naking all
generations better off, but the generations carrying nore risk must receive

nore transfers in expectation.
This point is imediately relevant for the MB plan, which shifts risks to
future generations. |If higher expected stock returns (versus bond returns) are
exploited to justify lower trust fund contributions rather than to reduce
future payroll taxes, the current generations are nade better off at the
expense of future generations.

3. The efficient allocation of risk depends on a nunber of considerations. One
issue is consunption-snoothing, the fact that the young can spread the
effect of tenporary incone shocks over nore periods than the old. This
enables to young to bear nore income uncertainty than the old. A second
issue is dynamic hedging, especially in the context of productivity
uncertainty. Unexpectedly high productivity growth tends to raise interest
rates and future returns on equity by reducing the effective capital-I|abor
ratio. A high exposure to productivity risk enables the young to better
exploit such time-varying investnent opportunities. This argument applies
even if productivity shocks are permanent, naking consunption snoothing
argunents irrelevant, provided the young have a sufficiently high
intertenporal elasticity of substitution. Finally, the young should

obviously carry nore risk if the old are nore risk averse.

4. Policy changes that reduce the variance of both generation’s consunption
are generally efficiency-increasing. For a given volatility of aggregate
consunption, the sharing of generation-specific risks is therefore a

straightforward way to i nprove welfare. Valuation risk is one exanple.

The practical inplications for trust fund investnents in equities depend
on a conparison of the efficient allocation of risk with the existing
al l ocation. The potential for sharing generation-specific risks provides an
i mediate argunent for social security equity investments. In the nmarket

all ocation, the old are exposed to the risk of changes in asset prices. This



risk can be shared with subsequent generations through social security equity
i nvestments.

Wth respect to productivity risk, the welfare gains fromshifting trust
fund balances into equities are nore difficult to assess. The efficient
all ocation depends on all the considerations nentioned above. Existing
government debt already provides the old with safe securities that reduces the
volatility of their income and thereby reduces the benefits of additional
risk-shifting fromold to young. It would take a quite anbitious enpirica
study to deternmne whether the old are currently too little or too much
exposed to productivity risk, nothing | ess than a conprehensive survey of all
rel evant sources of risk affecting U S. househol ds of different ages.

If social security equity investnments ARE efficient, one still has to be
careful about the distribution of the efficiency gains to ensure that a shift
to equities is a Pareto-inprovenent. The trust fund expects to gain the equity
premumtines the anount shifted to equities. The old generation (which holds
nore bonds and fewer equities) gains safety but |ooses the equity prenum
Future young generations bear increased risks. So, who should receive the
trust fund' s expected gain?

One allocation scheme is to reduce initial trust fund investments so
that the bal ance after expected earnings renmains unchanged. An alternative is
to leave investnents unchanged so that the higher returns reduce expected
future payroll taxes. In the first case, the old receive all the trust fund s
expected gains plus lower risk, while future generations are stuck wth
increased risk. This is not a Pareto-inprovenent. In the second case, future
generations receive an expected gain in exchange for taking risk while the old
receive a lower but safer inconme. This allocation is unanbiguously Pareto-

i mproving: The equity prem um exactly conpensates the old for switching from



equities to bonds, and the young are better off because they are better able
to carry productivity risk. (Qherwise the shift would not be efficient.) If
the young are strictly better off, a slightly higher expected payroll tax and
a slightly reduced initial trust fund investnment would also yield a Pareto-
i mprovenent. Nonetheless, the basic insight is that the bulk of the trust
fund’'s expected gain nust be given to the young as conpensation for risk.
Unfortunately, the MB plan seens to propose the very allocation schenme that is

not Pareto-i nproving.

5.3. Discussion

The notion that the U 'S, social security trust fund should buy stocks is
clearly a radical idea. Hence, a nunber of additional issues should be
considered before any final judgnent is nmde. Potentially relevant itens
i nclude distortionary taxation, an inperfect correlation between the returns
on publicly traded equities and on capital, the uneven distribution of stock
hol di ngs across househol ds, bequests, and the equity prem um puzzle. (See al so
Di anond, 1996; Stiglitz et al., 1997.)

Distortionary taxes are an inportant conplication because they Iimt the
government’s ability to enter into risk-sharing contracts on behalf of the
unborn. If uncertainty is resolved in a way that the governnent faces |arge
paynents to the old, the governnment would have to collect from the young by
i mposing high, and hence highly distortionary taxes. To nmnimze tax
di stortions, the governnment should issue securities that result in “tax-
snmoothing,” i.e., allow a financing of government spending and debt service
with mininal variations in tax rates (Bohn 1990). Wth regard to securities
that are positively correlated with the tax base--such as equities--tax-
snoothing inplies that the governnment should take a short position. In

contrast, social security equity investnents would represent a |ong position.



A reconciliation of the tax-snpbothing and the intergenerational risk-sharing
perspectives is well beyond the scope of this paper. Even if risk-sharing
considerations justify an overall government short position in safe assets, it
is not clear that governnment’s current short position in safe assets is
inefficiently snmall--which is the claim one would have to nake to establish
the optimality of trust fund equity investnents.

The case for trust fund equity investnents is also weakened if the
return on publicly-traded equities is only inperfectly correlated with the
return on the nation's overall wealth. This is a significant limtation,
because total U S. wealth far exceeds the capitalization of the stock market.
According to the Federal Reserve Flow of Funds accounts, the U S. net wealth
at the end of 1993 ampbunted to alnost $17 trillion, excluding consuner
durables. More than half of this--about $10 trillion--represents the value of
residential real estate and land, while plant, equipnent, and inventories
amount to less than $7 trillion. Even if the social security trust fund buys a
significant share of the stock market (a <claim on plant, equipnent,
i nventories, and sone real estate), the old generation would still hold the
majority of national wealth.

A third complication is that share holdings are quite unevenly
di stributed across households (Mankiw and Zeldes, 1991). This unevenness is
not well understood. Plausible reasons include liquidity constraints,
differences in incone, fixed cost of investing in stocks, and/or differences
in the degree of risk aversion. Heterogeneous risk aversion is perhaps the
nost troubl esone of these conplications. In a nmarket allocation, risky assets
will presumably be held by the nobst risk-tolerant individuals, while nore
risk-averse individuals will hold safer assets, yielding an efficient cross-

sectional allocation of risk. Governnent hol dings of equities would expose al



individuals to equity risk in proportion to their tax liabilities wthout
allowing for any sorting by risk aversion.

A related issue is the equity premum puzzle, the fact that the equity
prem umis higher than standard nodels woul d predict (Mehra-Prescott, 1985). A
survey of the policy inplications goes well beyond the scope of this paper;
see Bohn (1993, 1995). But it seens dangerous to advocate government
investnments in equities because we do not wunderstand the phenonenon--as
opposed to taking the nore prudent position of not betting against the market.
Moreover, the safe real rate has been nuch higher since the mid-1980s than in
the period studied by Mehra and Prescott (about 3.5% for 1983-95 versus 0.8%
in Mehra-Prescott). Hence, the equity prenmum puzzle does not provide a
convi nci ng argunent for or against any particular policy.

Bequests and other transfers within famlies are obvious substitutes for
government intervention in the area of intergenerational risk sharing. The
results of Altonji et.al. (1996) suggest, however, that such private risk
sharing is very inconplete. In any case, bequests would at nost neutralize
sone of the governnent’'s risk-shifting policies but they are unlikely to
overturn the above results.

Finally, the underlying nodel could be generalized in many directions,
e.g., to reflect additional sources of uncertainty such as governnment spending
shocks and inflation; to nodel the fact that post-retirement social security
benefits are inflation-indexed rather than wage-indexed; or to include the
inflation risk inherent in governnent bonds. But such extensions are unlikely
to overturn the basic results about risk sharing. For exanple, a nore
el aborate nodel of inflation risk and of the partially inflation-indexed
nature of the social security mght soften the distinction between “safe” debt

and “risky” (wage-contingent) social security. But it would not change the



nore fundanmental insight that the governnent affects the intergenerational
al l ocation of risk by supplying safe assets to the old.

Overall, it is difficult to make a definite case for social security
i nvestnments in the stock market, but it also surprisingly difficult to make a

definite case agai nst such investnents.

6. Policy options at a time of demographic change
Since much of the current policy debate is notivated by denographi c pressures,
social security reformproposals are best conpared in a setting with declining
popul ation growth. Such a setting is also interesting because it raises
guesti ons about the appropriate benchmark for policy reforns: Wth declining
popul ation growth, historical tax and replacement rates are no |onger
feasible. To conpare sone basic policy options, | consider a pernmanent, one-
step decline in the population growth rate at sone date t=0 in the context of
a sinple calibrated overlappi ng-generations nodel .14 Despite the calibration,
the focus should be on the qualitative differences of the principa
alternatives, not on the raw nunbers. In Tables 1-2 and Figures 1-5, nunbers
are provided for illustrative purposes and to indicate rough orders of
magni tude, but the nobdel is definitely not suitable for precise nunerical
predictions. Wth these caveats, here are sone policy options.

The two npst basic responses to reduced population growh are to cut
benefits or to raise taxes. Option 1 freezes the payroll tax rate (at 10% and
cuts the replacenent rate to satisfy the PAYG condition that the replacenent

rate equals the tax rate tinmes the worker-to-retirees ratio. Assunming a drop

14 1n the US. , the decline in population growth rates did not happeninstantaneously andthe
proposed policy reactions are projected to take several generations. But to understand the
conceptually different inplications of the alternative proposals, it is sufficient to
consider a sinpler, one-time shift in popul ati on grow h.



in annual population growth from 1.5% to 0% and a generational period of 30
years, the replacenent rate nust fall from32%to 20.5%

Option 2 is to raise the payroll tax rate enough to nmmintain an
unchanged repl acement rate of 32% this requires a tax rate of 15.6%

Option 3 is to naintain constant benefits but with an earlier and
snoot her path of tax increases. Specifically, let generation t=1 be the first
non-growi ng cohort, and assune that generations 0 and 1 are supposed to be
taxed at a comon rate. Then period-0 taxes nust cover current cost plus a
“surcharge” that allows the higher cost in period t=1 to be financed without a
tax increase (see Table 1 for the data).

This option captures the essence of the 1983 social security reform
notably the principle that social security was supposed to show a non-negative
trust fund bal ance with unchanged tax and benefit rules for a finite forecast
hori zon. Option 3 provides an inconplete solution, however, because as tine
passes and the forecast horizon extends, it becones apparent that the period
t=2 cost rate exceeds the tax rate and that the trust fund is going to be
exhausted. 15 Society again faces the choice between further tax increases
(Option 3A) and benefit cuts (Option 3B). | interpret Option 3B as a stylized
version of the Advisory Council’s IA plan. This is because the |A plan calls
for various benefit cuts but no higher taxes (disregarding the economically
neutral individual accounts). Since the MB plan calls for a tax increase in
2045 (nmeaning, with a delay of about two generations) | interpret Option 3A as

a stylized representation of the MB plan. 16

15 Alternativel y, in case of the 1983 reform the scal e of the denographic shift was perhaps
not fully known; in any case, the story serves to notivate an i nternedi atel evel of taxation,
bel ow t he Constant Benefits but above the Constant Taxes |evel.

16 since the MB plan calls for some benefit reductions, too, one night interpret it as being
in between ptions 3A and 3B; the figures show the basic, stylized alternatives for clarity.



Both Options 3A and 3B treat generations t32 different than generations
0 and 1. If one wants to give all generations the sanme “deal” in ternms of tax
and replacenent rates, a natural alternative is Option 4: Keep tax rates
constant at the Option 3 level and reduce benefits to the point where the
trust fund becones a pernmanent endownent. Interestingly, Option 4 s
econom cally equivalent to Option 1, the straight benefit cut. This is because
each generation repl enishes the trust fund and because sel f-funded trust funds
are neutral. By conparison, Option 4 shows that Options 3A and 3B are “better”
for generation 0O and/or generation 1 only because they treat future
generati ons worse. 17,18

Finally, consider a stylized version of the PSA plan, Option 5. Option 5
calls for reductions in tax and replacenent rates conbined with transitiona
taxes between now and 2070 (roughly, generations 0-2). The need for
transitional taxes follows directly from the no-free-lunch principle: The
scal e of intergenerational redistribution can only be reduced if the inherited
burden of PAYG social security is paid off during the transition

Overall, Figure 1 shows that npbst policy options involve benefit cuts.
Options 3B and 4 inply smaller benefit cuts than Option 1 because they include
a “small” tax increase (see Figure 2). Options 3B and 4 differ only in the
timng of benefit reductions: Delayed reductions nust be larger than earlier

ones. Simlarly, Options 2 and 3A offer timng versus scale differences on the

17 For all options with trust funds, the need for higher taxes and | ower benefits is reduced
if one assunes a high rate of return on the trust fund. This calculation is apparent in the
MB plan and it may expl ain much of the practical appeal of stock market investnments in nmany
privatization proposals. But as shown i n the previous section, such higher returns cannot be
expl oited by current contributors w thout beggaring the future generations that bear the
correspondi ng risks. The nunerical illustrations assune that the trust fund hol ds wage-
i ndexed cl ains earning the same rate of return as capital (whichis an appropriate benchmark
in astochastic environnent), w thout taking the highreturn as an excuse for reduced trust
fund contributions.

18 To be precise, all three Advisory Council plans provide for a positive trust fund bal ance
at the end of the Council’s 75-year planning horizon. (I thank Ned Gramichfor pointingthis
out.) | interpret these bal ances as buffer stocks that are too small to significantly affect
the interpretati on. On account of the positive 75-year ahead bal ance, one may interpret the
actual IA plan as being somewhere in between the stylized Options 3B and 4.



tax side. Only Option 5 calls for reduced tax rates at a tine when benefits
are already under pressure. Figure 3 shows the trust fund bal ances and/or
transitional debt inplied by the alternative options: a one-generation fund
under Options 3A and 3B, a pernmanent fund under Option 4, and transitional
debt under the PSA-type plan.

The nmacroecononmic inplications are shown in Figures 4-5. At a given
payroll tax rate (Option 1), reduced population growh per se raises the
capital -1abor ratio and reduces the real return on capital.1® In conparison,
Option 2 reduces the supply of savings and therefore leads to relatively
hi gher (but still falling) interest rates and a |lower |ong-run growh path of
per-capita incone. The MB- and | A-type plans are in between, while the PSA-
type option goes in the opposite direction, yielding nuch reduced interest
rates. Throughout, safe interest rates noves simlarly (not shown). Sharply
reduced interest rates under the PSA-type option nmight seem counterintuitive,
given the transitional debt. But by design, the debt is nuch less than the
val ue of social security benefits that it repl aces.

Figure 5 shows the corresponding tine series of wages, which are
essentially a mirror inmage of Figure 4. The nore a policy raises savings and
reduces the interest rates, the nore it increases the marginal product of
labor. In all cases, wages rise relative to the previous trend because the
decline in population growmh reduces the supply of labor relative to the
supply of capital.

Table 1 conbines the policy options and their nmacroecononic inplications

and provides a set of generational net cost associated with the alternative

19 | should note here that the calibration assumes a unit intertenporal elasticity of
substitution. This inplies that declining population growh per se does not affect the
savings rate for given intergenerational transfers, which is a convenient andenpirically
pl ausi bl e sinplification. Adifferent elasticity value would not significantly affect the
rel ative conparisons but it woul d affect the absol ute changes. The declininginterestrates
under Option 1 (and the equivalent Option 4) are entirely due to the denographi c changes.
Under the other options, interest rate novenents relative to Qption 1 are policy-induced.



policies. For each generation (t), the net cost of social security is defined
as the payroll tax mnus the present value of retirenent benefits in the
following period (t+1), all expressed as a fraction of period-t wages. The
results are perhaps striking: Options 1 and 4 inpose equal cost on all
generations, despite all the denographic and econonic changes. The MB- and | A-
style Options 3A and 3B reduce generation 0's net cost at the expense of
future generations. The PSA-style Option 5 does the reverse, inposing |arger
cost on generations 0-2 for the benefit of generations t33.

Wiy do Options 1 and 4 inply equal cost despite the reduced repl acenent
rates? The econonic argunent has two parts. First, since social security is
wage-i ndexed and since |ower population growmh raises the wage rate, the
reduced replacenent rate overstates the actual cut in benefits. Second, the
decline in interest rates associated with |ower population growh raises the
present value of future benefits. For the case of Cobb-Douglas technol ogy,
these two effects exactly cancel out the direct effect of reduced benefits.

VWiile the relative conparisons across options presented in Table 1 are
quite robust with respect to changes in the assunptions, the conparisons over
time should not be presented without a nunber of caveats. First, equal net
cost does not inply equal utility. Ceteris paribus, falling interest rates
imply reduced consunption in retirement, a negative incone effect. On the
other hand, future generations are better and better off because of
productivity grow h.

Second, the wage and interest rate paths in Figures 4-5 are based on a
cl osed econony nodel. The closed econony assunption is inportant because the
decline in interest rates and the increase in wages would be less if US
savers invested abroad. In the extrene case of an infinitely elastic foreign

demand for U S. savings, all interest rate and wage effects would vanish. This



is the Small Open Econony case in Figures 4 and 5, for which Table 2 shows the
i mplied net cost of social security. (Tax rates, replacenent rates, and trust
fund levels are also shown because for options involving trust funds or
borrowing, the set of feasible tax rates changes sonewhat.) The |ack of
macr oecononmi ¢ adj ustnent nakes social security look nmuch worse, but the
rel ative conparisons across options remain |argely unaffected.

The U.S. econony is certainly not small, and donestic savings and
investnment are enpirically highly correlated (Feldstein and Horioka, 1980)
Hence, Figures 4-5 and Table 1 still provide a good benchmark. To the extent
that capital is nobile, however, the above argunents for |lower interest rates
translate directly into argunents for higher US. capital outflows. Al
interest rate and wage novenents woul d then be sonewhat snaller than indicated
in Figures 4 and 5.

Despite the large size of the U S. econony, the trends towards gl oba
capital novenents and increased openness are critical issues for the future of
soci al security--perhaps the nost critical and also the nbst underrated ones.
As reduced U.S. population growh reduces the returns to donestic capital
investnment, U S. workers have huge incentives to invest their retirenent
savings abroad, nost likely in developing countries where high population
grombh wll generate attractive investnent opportunities. Gven these
denogr aphic trends, globalization and increased investnent in emerging markets
are natural phenonena. The magnitude of such capital flows is difficult to
predict because U 'S. investors’ wllingness to go abroad nmay depend
sensitively on a variety of economc and political developnents in the
capital -receiving countries. But such capital flows determ ne whether the

future of social security will be nore like Table 1 or like Table 2.



Three other nodeling issues should be nmentioned. First, bequests and the
nature of bequest notives are potentially inportant. To the extent that
different generations are altruistically linked through Barro (1974) style
bequest notives, the effects of social security may be reduced. But unless all
famlies are altruistically Ilinked, such linkages will only noderate the
ef fects di scussed above, but not elimnate or overturn them

Second, liquidity constraints nmay natter for the economc effect of
trust funds and individual accounts. By definition, liquidity constrained
consuners prefer to consune nore and save less than their credit lint allows,
i.e., they discount future transfers at a higher rate than the nmarket interest
rate. Hence, they are unanbi guously worse off under a plan with a trust fund
or individual accounts than under an otherw se equivalent plan with |ower
taxes and benefits. (They would, e.g., prefer Option 1 over Option 4).
Liquidity constraints also inply that increased governnent savings in a trust
fund are not automatically neutralized by reduced private savings. A trust
fund may therefore raise national savings, lower interest rates, and raise
long run output as conpared to an “equivalent” plan without trust fund. But
since the liquidity-constrained consuners are worse off and everyone else is
indifferent, the increased savings and hi gher output do not provide argunents
for a trust fund. Instead, the case of liquidity constraints offers a nice
exanpl e of a welfare-reducing increase in output, i.e., an argunent against
social security trust funds and agai nst individual accounts.

Finally, note that | treat population growh as determnistic. In
principle, one mght think of denographic uncertainty as a source of risk that

raises simlar risk-sharing questions as the uncertainty about productivity



growth.20 |f the decline in fertility over recent decades is viewed as an
unexpect ed shock, risk-sharing considerations suggest that the inpact should
be shared anong all generations, perhaps including current retirees. This is

another interesting issue for future research.

7. Conclusions

The paper has examined the effects of alternative social security reform
proposals on stock and bonds nmarkets, with special enphasis on the recent
Presidential Advisory Council plans. The key issues are intergenerational
redi stribution and intergenerational risk sharing.

The three Advisory Council plans redistribute resources across
generations in very different ways. The internediate |IA plan essentially
amounts to reducing benefits in response to adverse denopgraphics. Since it
calls for an unchanged fraction of wages that is transferred fromyoung to old
it is not likely to have significant effects on the savings rate, interest
rates, or stock and bond prices. In conparison, the MB plan calls for higher
benefits and taxes. Such increased transfers from young to old will lead to
relatively higher interest rates and put per-capita incones on a |ower |ong-
run trajectory, but they will make the current generation better off than the
alternative plans. The PSA plan, in contrast, outlines a transition to
significantly lower long run transfers from young to old. It is likely to
reduce interest rates and to put per-capita inconmes on a higher |ong-run
trajectory, but at the expense of the generations paying for the transition.

Al three plans involve equity investments of retirement funds, but in
very different ways. Under the I A and PSA plans, equity investnent takes place

in individual accounts, which means that the retirees bear the associated

20 one difference is that changes in the work force are predictable (with a caveat about
i nmi gration) about one generation in advance, since children do not enter the work force
right after their birth. Hence, the denographi cs are sonewhat nore foreseeable.



risks and returns. To a first approximtion, these accounts are econonmically
neutral and have no effects on interest rates or the equity prem um Under the
MB pl an, however, the risk of unexpected stock price novenents is effectively
shifted to future generations. This proposal raises inportant questions about
i ntergenerational risk sharing. Governnent policy is potentially inportant in
this context, because the governnent can enter into insurance contracts on
behal f of unborn future generations. Perhaps surprisingly, trust funds
investnents in equities nmay in principle be a good idea, because the sharing
of equity risk between current and future generations nmay yield a Pareto-
i nprovenent in the intergenerational allocation of risk. The specific MB plan
however, is better described as a disguised increase in risk-adjusted benefits

to the old at the expense of future generations.
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Appendi x

A. The Overl appi ng Generations Model

The results of Sections 3-6 are derived within the following stochastic
over | appi ng generations nodel. Individuals live for two periods. Generation t
consists of Nt individuals who work in period t and retire in period t+1. To
match enpirical worker-to-retiree ratios, | assune that generation t workers
receive benefits for a fraction |y of period t+l1. (One nay assunme that they
are “alive” for only this period or with this probability; see below for the
ram fications.) Wrkers earn a wage w equal to the nmargi nal product of |abor,
pay payroll taxes on wages at the rate ¢, and pay other taxes anounting to
tli. The disposable income w-(1-q)-tl is either consumed (cl{) or saved.
Savings are either held as equity securities (s®+1) or in form of bonds

(Sbt +1) 5

(A1) cly = wp-(1-qr) - tlf - sCa41 - sPrag.

The rates of return on equities and bonds are denoted by R&4+1 and RP4q,
respectively. Equity returns are stochastic. Bond returns are assuned known at
time t. Retirees receive social security benefits bi+1-lt+1-W+1 and pay taxes

t2 41, so that their consunption is

(A2) C2 41 = Rer41-S841 + RPra1-SPraq + braarlpsn War - t241.
Savings decisions are determined by the usual first order conditions (see
Bohn, 1997, for details).

To study social security, governnent operations are divided into two
parts. In period t, social security collects payroll taxes qgi-N-w from the
young and pays benefits l¢-N_.1-bt-w to the retired generation t-1. Relative
to the period-t payroll, the cost can be expressed in terns of the cost rate
bt = br-1¢-N.1/N. Under a pure PAYG system the tax rate has to match the
cost rate at all tines. In a mxed, partially funded social security system
the difference between payroll tax receipts and benefit cost are invested in a

trust fund. The social security budget equation is then

(A3) - Ne-w + TF'¢ + TRSt = br-l¢-Neop-wt + TF®aq + TFPryg

where TF't is the initial trust fund balance, TF®4+; and TFP,; are the new
equity and bond investnents, respectively, and TRS is a (possible) transfer
from the general government to social security. Capital letters are used to
denote aggregate quantities. The overall trust fund balance at the start of

peri od t+1 depends on narket returns,



(A4) TF't+1 = Rete1 - TF®u1 + ROtyg - TFO .

Bond investnments are assuned to be in government bonds. Total Treasury debt
Di+1 mnus the social security holdings TFle can then be interpreted as
publicly-held (net) debt D"t;,.

The general governnent finances its total spending G through general
taxes and by issuing bonds. In this context, taxes can be interpreted as taxes
m nus transfers (negative taxes) and spending as total outlays excluding
interest paynents and excluding transfers to social security, which are

tracked separately. The general government budget equation is

(A5) Ne-tly + N1 t? + Diyg = G+ TRS + RO Dy
Tax revenues and new debt issue are used to finance spending, transfers to
soci al security, and interest plus principal on old debt. Conbined with the
soci al security budget, one obtains a unified government budget equation
(A6) Ne-w-ap + Neotdy + Neogot? - b lo-Neewwp + Drag + TR

= G + RO D+ TR + TR0 4,
or equivalently,
(A7) Ne-wt-ge + Ne-tle + Neogot2p - bp-lg-Neog-wg + DNy

= G + RO D'®y + (TFe 4y - Re-TFS)
Net revenues fromregular and payroll taxes plus new net debt issues (D"44)
pay for social security benefits, non-interest spending (G, paynment on the
initial net debt, and new equity investments (TF® 4+ mnus the existing
hol di ngs Re;- TF® ). The unified budget equation illustrates the interaction of
government debt and the social security trust fund. Bond holdings in the
soci al security trust fund reduce the publicly-held Treasury debt. A shift of
trust fund investnent from bonds to equity would therefore raise the publicly-
hel d Treasury debt, one-for-one.

Note that Iy is only applied to social security benefits. | treat it
sinmply as a device to reconcile empirical replacement rates in the 30-35%
range with payroll taxes in the 10-15% range. If one seriously interpreted |t
as a survival rate, it would have to be applied to all old-age incones. The
actuarial fairness of annuity markets would then become an issue; the nodel
shoul d could then be interpreted as a setting with fair annuities paying RO/ |
or R/ to survivors (see Bohn, 1997, for alternative interpretations).

An equilibriumon equity and bond nmarkets requires that individual plus

soci al security trust fund hol dings of these securities equal the supply. To



simplify the accounting, | assune that firns’ capital is equity financed and
that the market value of firns is the capital stock. (Adjustnent cost that
m ght make firm values deviate from the value of their capital stock are
unlikely to be inportant on the tine scale considered here. Leverage could be
added in a straightforward way and it would not change any significant
results, except that it would inprove the nodel’'s ability to match the equity
premum) Equity holdings by individuals and the social security trust fund
nmust then add up to the aggregate capital stock K41,
(A8) Ne-s® + TR 41 = K
and their bond holdings nust add up to gross governnent. O equivalently,
i ndi vidual s nmust hold the net supply of governnment bonds,
(A9) Ne-sPp = Dty

A key insight for policy analysis is that individual behavior depends on
government policy only through the net cash flow to and from the governnent,
regardl ess of how these paynents are | abeled. (Simlar neutrality results have
been derived by Stiglitz (1983) for tax and debt changes and by Kotlikoff

(1986) for social security in a determnistic context.) Let
Dt +1- TRPt 41- TROt 41

(A10) CFly = w-q + tl + N
be the net paynent fromthe young to the governnment and | et

-TRP TRE
(A11) CF2t41 = brar- W1 - t2req + Rbt+1'D[+1Nt B R NtH1

be the net paynment fromthe governnment to the old. Then the individual budget
equations can be witten nore conpactly as

cly = w - K/ N - OFL,

C%+1 = Reta1- Keva/ Np + CF%p4q
using the above equilibrium conditions. Mreover, the wunified government
budget equation reduces to
(A12) N- Ol = N1 CF2 + G
The government collects from the young to pay for real spending and net
transfers to the old. Note that CFl; and/or CF2 can theoretically be negative,
through there are defined such that they are likely positive in reality.

The cash flow neasures show that a variety of differently |abeled
policies are equivalent. Propositions 1-5 are exanples that can be fornalized
as follows:

Proposition 1: A change in benefits by Dbt+; affects CF% 41 in the sane way as

a change in taxes by Dt2;1q = - Dbt+1- W +1.



Proposition 2: A rise in payroll taxes by Dgi increases the trust fund by
DTFP; + DTF®& = w-MN-Dgi, and |eaves CFl; unchanged. The higher trust fund

bal ance will be matched by an equal reduction in private savings, |eaving

nati onal savings, the capital stock and interest rates unchanged. |If the trust

fund is investing in bonds, individuals will reduce bond holdings by the sane
amount. |f the trust fund is investing in stocks, individuals wll reduce
stock holdings by the same anobunt. In either case, the return on the trust

fund raises the replacenent rate in period t+1 by Db;+1=RP4+1- DTFP; +
Re; +1- DTF®, | eaving CF% 41 unchanged.

Proposition 3: If a trust fund is used to finance benefits that were supposed

to be paid by the next young generation, the generation building up the trust
fund is in effect financing part of their own retirement benefits. As in
Proposition 2, CFl; remains unchanged; but CF% 4+ falls as if b41 were
reduced.

Proposition 4: Under uncertainty, individual behavior is unaffected by policy

changes only if the cash flows of alternative policies are identical across
all possible realizations of uncertain future events. |If the social security
trust fund invests in stocks rather than bonds--raising TR® but |eaving
TRe+TRP and CFl; unchanged, CF% 41 will change by the stochastic amount (Re 41-
R 4+1)-DTRE. To keep CF% 4, unchanged, bi41 and/or t2%4; nust vary
stochastically by an offsetting anmount: If taxes are fixed, benefits nust be
reduced if Re4+1<RP+1 and they can be raised if Re&+1>R% 41, always by the
anount Db2; 41+ W +1=( Ret +1- RP; +1) - DTRE. Al ternatively, i f bt+1 is fixed,
neutrality woul d require the governnment to inpose a tax in the anount Dt2;41=-
(Re +1- RPt+1) - DTRE on the old (or if negative, a transfer).

Proposition 5: Suppose generation t is the “last” young generation that pays

benefits to the old without itself receiving benefits. If this generation is
given a transfer of government bonds equal to the present value of the
previously schedul ed benefits, D(Di/N)=D(-tl;) inplies equal CFl. But to
| eave CF2;4+1 unchanged, one needs RPi4+1-D(Di/Nt) = by+1-W+1 for all states of
nature, i.e., wage-indexed bonds. In future periods (t+i), if the level of
debt D(Di+/Ni+) nust simlarly be muintained at a level equal to the

previously schedul ed social security benefits.

For the general equilibrium analysis in Sections 4-6, the follow ng

assunptions about preferences, technology, and policy are inposed. To



di stinguish the elasticity of intertenporal substitution from the degree of

risk aversion, | consider a recursive, non-expected utility function

(A13) U = %hl [(cli)e + r-{El(c2t+1)(1-ND]}e(1-hD] (1-h1)/e

that even allows the risk aversion of the old (h2) to differ from the risk
aversion of the young (hl). The elasticity of intertenporal substitution is
1/(1-e). This specification reduces to the standard CRRA case for hl=h2=1/(1-
e). Regarding production, | assune a Cobb-Douglas technology with stochastic
total factor productivity At and stochastic depreciation rate 1-d,

Yo = Fe(Ke, No) = K2 (AN B2+ dee Ky,
where A follows an exponential random walk, A = Ai-1-(1l+at) with a; being
i.i.d, and di is sinply i.i.d. The nodel is solved by taking a |og-Ilinear
approxi mati on around the deternministic steady state. Below, the variables d,
k, s, clY/w, and c?/w denote the steady state ratios of government debt,
capital investnent, the trust fund bal ance, the consunption of the young, and
the consunption of the old to the wage rate, respectively; iP and i® are the
portfolio shares of the trust fund in bonds and equities, respectively; and j*
= (cl/we&[r-(c2/we (1+a)€ is a constant. The determnistic steady state is
characterized by the constraints

(cl/w) =1- g- D- k

a

(cZw = (1+n)-[D+ 12 + 5N

and the first order condition

(c2w) = (cYw/(1+a) [({7 5 + D]V (19

where D = b° - t2/w (1+n) + (ﬁ% + %)-(d-S)-

is a measure summary neasure of intergenerational redistribution. Hence,
i ntergenerational redistribution depends on the cost rate and on government
debt net of the social security trust fund holdings. It is straightforward to
show that k depends negatively on D. One can also show that the log equity
premumis

In(ER+1) - IN(RP41) = h2: COV (I n(Re+1), I n(c%i41))

= h2- {(dRe)2 (k-s-i®/(cl/w-j* VAR(I n(d))

+ (1-d/Re) - [1-{(k-5-i®) - d/ Ré+(d-s-iP)}/ (cl/w) -j*]-(1-a)2 VAR(I n(at))},

a function of the risk aversion of the old and the variance of the two shocks.

It is clearly a declining function of i® (with iP=1-i€).



B. The Policy Options in Section 6

The assunptions about policy in Section 6 are as follows. The population

growmh rate falls at tinme O froma high rate np=n.j = nH (high) to a I|ower
rate nj = nL (low), for all periods i31. The shift beconmes known in period t=0
(when the nunber of infants who will becone workers in period t=1 are born)

and it is wunanticipated (or was considered so unlikely that it did not
significantly affect the savings behavior prior to period 0).

Option 1 is to freeze the payroll tax rate (g and cut the replacenent
rate from bp=g/1-(1+n") to b=g/l-(1+nl) for t>0. Option 2 is to nmaintain
constant benefits (b) and to raise the payroll tax rate from gg=b-1/(1+n") to
qt=b-1/(1+nl) to cover the cost increase.

Option 3 is to maintain constant benefits, but with equal taxes on
generations t and t+1. Taxes in period t are set to gop=b-1/(1+n™) + g*, where
gt is the mininum feasible “surcharge” such that if one invests g on
financial markets, benefits in period t+l can be financed without a tax
increase. That is, set g9 = q1 = b/(1+n|-)—q* wher e q*-Nl-Wl = R%.-gt-Ng-wp is
financed out of the trust fund with earnings and RV is the rate of return on
wage contingent clains, which is the appropriate discount rate in this
context. After period t+1, either (3A) taxes are raised to the level of Option
2 or (3B) benefits are reduced to the PAYG | evel.

Option 4 for requires the following: Set qg = b/ (1+nt) + g = ¢ equal to
the level of Option 3B. Starting period 1, the replacenent rate nust be
reduced to by = b - b for i31 such that
; AN - b-'l'Nt'l'Wt, where RVp t = tORj
=1 R, t ’ j=1

q+'N0'WO:t

whi ch ensures that the trust fund is never exhausted.

For Option 5, | reduce the replacenment rate in periods t+1 and beyond
such that the cost rate is 5.6% the value discussed in Section 2.2. The
payroll tax rate in periods t+3 and beyond is set equal to the cost rate as
required in a PAYG system During the transition, taxes o= +1=0t+2=q' are set
such that the social security present value constraint is satisfied, which
means: (bo-q")-wp + (b'1-g") -wi/RYM + (b'o-q")-w/(RM-R%) = 0. Since
b*o<b®1=b"», this involves a debt-financed deficit followed by surpluses

sufficient to retire the debt, and a value q' in between b'g and b";.



The net cost entries in Tables 1-2 for the different generations (t) are
defined as the payroll tax mnus the present value of retirenent benefits in
the following period (t+1) as a fraction of current wages,

|- W +1

Net Cost(t) = q - btm

Note that interest rates (RY and wage growh are the only required
macro data in this context. The small open econony results described in Table
2 can therefore be obtained w thout any nacro nodeling, sinply by treating RW
and wage growh as constant. In Table 2, the above policy options are
calibrated as follows. Al “generational” growmh rates are conpounded from
annual growh rates assunming generational period of 30 years. The initial
“high” growth rate of the |abor force is based on a 1.5% annual growth rate of
the labor force, 1+nH = 1.01530 = 1.56, and future growth is 1+nk=1 (close to
the Social Security Administration’s internediate forecast for 2020-2070). The
current worker-to-retiree ratio of 3.2 = Ng/(I-Nq1) = (1+nH)/1 then inplies
| =0.488. This is set constant, assuming future retirenment ages are indexed to
life expectancy. For the rate of return, | start from the advisory council’s
values of 7% for the equity return and 2.3% for the real rate. Since US.
equity is a leveraged claimon capital at a debt/equity ratio of about 50%
this inplies an annual return on unlevered equity of about 5% | actually use
4.96% for reasons explained below | use the sane rate of return to di scount
future wages, notivated by the <case of Cobb-Douglas technol ogy. Per
generation, this yields R¥1.049630 = 4.27. For wage growth, | use the Social
Security Administration’s intermnmediate projection, which calls for an annual
wage growth of 1.0% which inplies a generational value of w41/w = 1.0125 =
1. 35.

For the policy options, | set q = b" = 10% for the period-t benchmark,
notivated by the current cost rate of about 10% For plans with trust fund
bal ance and/or debt, the ratio of the trust fund balance to payroll is
interpreted as a ratio involving a generation’s worth of wages. To convert
annual into generational flows, | multiply by an annuity factor of 32.7. This
i s because the val ue of annual savings of 1% of payroll for 30 years is worth
about 32.7% of the wage at the nidpoint of this interval (accumulating and
di scounting for 15 year forward and backward, respectively). After earning 30-
years’ worth of interest, the savings are simlarly converted back into annual

ol d-age consunption. O equivalently, an annuity of b-percent of wages is



consi dered equivalent to a lunp-sumof 32.7-1 = 15.8 times the annuity. Since
the |ife-expectancy at age 65 is currently about 17 years (15 for nales, 19

for fenales), these stock/flow conversion val ues seem reasonabl e.

C. The Calibrated OG nodel
The underlying nodel is the OG nodel described in Appendix A In addition to
the above assunptions about policy, | assunme the follow ng. Technology is
Cobb- Dougl as with 100% depreciation (over a generational horizon) and wth
capital share a=1/3. Preferences are as in (Al13) with a unit intertenpora
elasticity of substitution (the limting case e->0), so that savings behavior
is simlar to log-utility. The risk aversion parameter h2 is chosen below to
match the equity premium The sole source of wuncertainty is productivity
growmh, which is i.i.d. (on a generational basis) with an annual nean of 1%
To nodel the nmacroeconomc dynamics along a balanced growh path, nost
variables are expressed as shares of total payroll, w-N, whhich grows
asynptotically at the rate of productivity plus population growh. The initial
social security tax and cost rates are set to b't=10% and the trust fund
relative to payroll is set to zero, si=TR/(w-N)=0. Regarding government
debt, a 53.7% debt-GDP ratio (1993 total public debt according to Federal
Reserve Release C. 9 divided by GDP) divided by (1-a) yields an annua
debt/payroll ratio of 80.5% and a generational ratio of d=Di/(w-N)=2.49%
(using t he annuity factor of 32.7 expl ai ned above). CGover nrent
pur chases/ payr ol | are 15.7% of GDP divided by (1-a), whi ch is
g=G/(w-N)=23.5% Lacking precise data on the generational allocation of
taxes, | assume the old pay taxes in proportion to their factor share and set
t2/w (1+n)=7.85% The 1995 share of gross investnent to GDP of 16.4%
(including government investnent mnus foreign borrow ng) inplies an
i nvestment/payroll ratio of k=24.65% which is consistent with a capital share
of aggregate incone of a=1/3 if and only if the annual return on capital is
4.96% This is how the return on capital is calibrated--w thout actually
| ooking at return data. But the nunber is nicely in between the 7% return on
| evered equity and the 2. 3% safe rate. These data inply an initial neasure of
i ntergenerational redistribution D = 10% - 7.85% + 2.03:2.49% = 7.23% and
consunpti on-wage shares of
(AL4) (c/wi =1- g- D - ki
a

(A15) (¢ Wit/ (1+nt) = - + Dy

0. 4463 and
0.5723.



Finally, the discount factor r is set to match the observed consunption growth
at the observed interest rates, which inplies r=0.6323. In the policy
exanples, bt and st are varied over tinme as demanded by the alternative
options (see above). For each policy, the inplied paths for consunption,
savings, and interest rates are conputed from (Al4) and (Al5) and the
i ndividual first order condition for optinmal savings, using the logarithnic
and |og-normal approximations described in Bohn (1997). The assuned unit
elasticity of intertenporal substitution yields significantly sinplified first

order condition in this context, nanely,
CEt[Reraq- (c?rva/ W) 2]
Et[ (c?+1/w) N2

Since wages and capital incone are perfectly correlated with Cobb-Douglas

( A16) 1=r (cli/w).

production, (c2+1/W) can be witten as sum of a wage-contingent conmponent
(140) [0 + Bt - t2 W (1+n)] - (we+1/ W)

and a safe component RP%-(d-st). Since the safe conponent is snall in all
exanples, (c?+1/w) is well-approximated log-linearly by (c24+1/Ww) =
(c2/w) - (W+1/ W) L-Ct.(1+a)Ct, where ct = RP-(d-st)/(c?/w) is the safe conponent
of old-age inconme. Since ct is generally small, one may further approximte

Er (W +1/ W) "S- (1+a)C'»1. As result, the first order condition (Al6) reduces to

, _ a 1, 1-9g- Dt - ki
(A167) 1= 030 %)" al(1-a) + Dag

a1,
Cari) - (0s0)

Si nce Dit+1 = b't41 - t2/w (1+n) + (

is known at time t, the optimal investnent share is a determnistic function
of alternative social security policies. This explains why the figures are not
contingent on the realizations of future productivity grow h.

Equation (Al6) conmbined with the anal ogous condition for the equilibrium
bond rate R4+ i nply an equation for the | og-equity prenium

I n(EtRet+1) -1 n(RPt41) = h2- COV[In(c?i+1), | n(Ret+1)]

= h2 VAR [ I n(w+1/w)] - (1-ct),

using again the log-linear approximation for c24+; and assuming | og-normal
wage growth. In levels, this inplies

PR = Et[ Re+1] - RPts1 = RPrar- (exp{ h2: VAR [ n(wk4a/ wt)]- (1-ct) }-1).
To match the initial equity premium of PR = 4.96% 2. 3%2. 68% at cp=0.088, one
needs h2- VAR [ I n(w +1/ W )] =0.8446. |If the variance of wage growh is proxied by
aggregate consunption growh wth an annual standard deviation of 3.6%
VAR [I n(W +1/W)]=0.039 inplies a rather high risk aversion paraneter of



h2=21.7, in line with Mhra-Prescott (1985). But if the variance of wage
growm h is proxied by the standard deviation of stock price (18% annual for the
S&P500 scaled down to 13.5% to adjust for |everage), VAR[I|n(w+1/w)]=0.55
inplies a risk aversion paraneter of only h2=1.54. For the relative
conparisons in Sections 5-6, these alternative paranetrizations are equival ent
because they inply the sanme negati ve dependence of the equity prenmiumon ct.

The statements in Section 5 about the likely inpact of the MB and PSA
plans on the equity premum are motivated as follows. The M plan is
interpreted Option 3A and the PSA plan as Option 5 described in Section 6. If
the trust fund accumulated under Option 3A is invested entirely in equity
(unl evered, inplying an actual stock market investnment of slightly above 50%,
ct will remain virtually constant, inplying an unchanged equity premum If
the trust fund is invested in bonds, however, ct will fall by nore than half
to ¢1=0.041, raising the equity premumto PRi=2.77% from 2.66% by 11 basis
poi nts. Under the PSA plan, if the borrow ng were done w th wage-i ndexed bonds
(which would leave the intergenerational allocation of risk essentially
unchanged), the equity prem um would decline slightly to 2.62% in line with
generally falling interest rates. Wth bond financing, however, the safe
conponent of old age consunption would rise to ¢1=0.15 and c»2=0.136 before
returning to ¢3=0.089; this reduces the equity premuns to PRi=2.46% and
PR>=2.49% for two generations, by 20 and 17 basis points, respectively. The
fact that these changes in the equity premum are so small explains why |
si mply assuned wage-i ndexed financing in constructing Figures 1-5.

Table 2 provides the sane summary data as Table 1, but for the case of
exogenous interest rates and wages. The conparison shows that the feasible tax
and replacenent rates for different generations are fairly robust with respect
to alternative assunptions. The rel ative conparison of net cost across options
is also simlar, but the absolute [ evel of net cost is nmuch hi gher because the
failure for interest rates to fall and wages to rise inplies a sharply rising
net cost. A non-unit intertenporal elasiticity of substitution would have
simlar inplications: A high elasiticity would yield results sinmlar to Table

2, while an elasticity below 1 would go in the opposite direction.



Table 1: Policy Options as Popul ation Growth Declines

Peri od/ Gener ati on: Menp: Trust Fund
t -1 0 1 2 3 4 0 1

Option 1: Constant Taxes/Lower Benefits

Tax rate 10. 0% 10.0% 10.0% 10.0% 10.0% 10.0%
Repl.rate 32.0% 32.0% 20.5% 20.5% 20.5% 20.5%
Net Cost 5 1% 5.1% 5.1% 5.1% 5.1% 5.1%

Option 2: Constant Benefits/H gher Taxes

Tax rate 10. 0% 10.0% 15.6% 15.6% 15.6% 15.6%
Repl.rate 32.0% 32.0% 32.0% 32.0% 32.0% 32.0%
Net Cost 5.1% 2.8% 9.1% 9.1% 9.1% 9.1%

Option 3A: A stylized MB-type plan

Tax rate 10.0% 11.3% 11.3% 15.6% 15.6% 15.6% 42. 9%
Repl.rate 32.0% 32.0% 32.0% 32.0% 32.0% 32.0%
Net Cost 5.1% 3.9% 4.4% 9.1% 9.1% 9.1%

Option 3B: A stylized | A-type plan

Tax rate 10.0% 11.3% 11.3% 11.3% 11.3% 11.3% 42. 9%
Repl.rate 32.0% 32.0% 32.0% 23.2% 23.2% 23.2%
Net Cost 51% 3.9% 6.1% 6.0% 6.0% 6.0%

Option 4: Making the trust fund pernanent

Tax rate 10.0% 11.3% 11.3% 11.3% 11.3% 11.3% 42.9%  42.9%
Repl.rate 32.0% 32.0% 26.0% 26.0% 26.0% 26.0%

Net Cost 5.1% 5.1% 5.1% 5.1% 5.1% 5.1%

Option 5: A stylized PSA-type plan

Tax rate 10.0% 8.3% 8.3% 8.3% 5.6% 5.6% -55.2% -42.0%
Repl.rate 32.0% 32.0% 11.5% 11.5% 11.5% 11.5%

Net Cost 5.1% 5.5% 5.4% 5.3% 2.5% 2.5%

Not es: Repl.rate = replacenent rate in period t (benefits/wages). Net Cost =

net cost of participating in social security for generation t = Tax rate in
period t - present value of benefits in period t+1. Trust fund = End of
generation balance as share of annual payroll. See the appendix for the

under | yi ng cal cul ati ons.



Table 2: Policy Options with Exogenous I nterest Rates

Peri od/ Gener ati on: Menp: Trust Fund
t= -1 0 1 2 3 4 0 1

Option 1: Constant Taxes/Lower Benefits

Tax rate 10. 0% 10.0% 10.0% 10.0% 10.0% 10.0%
Repl.rate 32.0% 32.0% 20.5% 20.5% 20.5% 20.5%
Net Cost 51% 6.8% 6.8% 6.8% 6.8% 6.8%

Option 2: Constant Benefits/H gher Taxes

Tax rate 10. 0% 10.0% 15.6% 15.6% 15.6% 15.6%
Repl.rate 32.0% 32.0% 32.0% 32.0% 32.0% 32.0%
Net Cost 5.1% 5.1% 10.7% 10.7% 10.7% 10. 7%

Option 3A: A stylized MB-type plan

Tax rate 10.0% 11.4% 11.4% 15.6% 15.6% 15.6% 43. 6%
Repl.rate 32.0% 32.0% 32.0% 32.0% 32.0% 32.0%
Net Cost 5.1% 6.4% 6.4% 10.7% 10.7% 10. 7%

Option 3B: A stylized | A-type plan

Tax rate 10.0% 11.4% 11.4% 11.4% 11.4% 11.4% 43. 6%
Repl.rate 32.0% 32.0% 32.0% 23.2% 23.2% 23.2%
Net Cost 51% 6.4% 7.8% 7.8% 7.8% 7.8%

Option 4: Making the trust fund pernanent

Tax rate 10.0% 11.4% 11.4% 11.4% 11.4% 11.4% 43.6% 43.6%
Repl.rate 32.0% 32.0% 29.2% 29.2% 29.2% 29.2%

Net Cost 5.1% 6.8% 6.8% 6.8% 6.8% 6.8%

Option 5: A stylized PSA-type plan

Tax rate 10.0% 8.7% 8.7% 8.7% 5.6% 5.6% -41.7% -31.7%
Repl.rate 32.0% 32.0% 11.5% 11.5% 11.5% 11.5%

Net Cost 5.1% 6.9% 6.9% 6.9% 3.8% 3.8%

Not es: Repl.rate = replacenent rate in period t (benefits/wages). Net Cost =

net cost of participating in social security for generation t = Tax rate in
period t - present value of benefits in period t+1. Trust fund = End of
generation balance as share of annual payroll. See the appendix for the

under | yi ng cal cul ati ons.



Figure 1: Average Replacement Rates
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Figure 2: Average Payroll Tax Rates
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Figure 3: Trust Fund/ Annual Payroll
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Figure 4: Expected Return on Capital
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Figure 5: Wage Incomes/Growth trend
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