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ABSTRACT

Notwithstanding the rosy short-term fiscal scenarios being advanced in Washington, the demographic
transition presents the United States with a very serious fiscal crisis. In 30 years there will be twice the
number of elderly, but only 15 percent more workers to help pay Social Security and Medicare benefits. A
realistic reading of the government demographic projections suggests a two—thirds increase in payroll tax
rates over the next three to five decades. However, these forecasts ignore macroeconomic feedback effects.
In particular, they ignore the possibility that the nation will have more capital per worker as the number of
elderly wealth-holders rises relative to the number of young workers.

More capital per worker would mean higher worker productivity, higher real wages, and the lower
return to capital that worries Wall Street. It would also mean a bigger payroll tax base and a smaller rise in
tax rates. On the other hand, a higher payroll tax will leave workers with less after-tax income out of which
to save and, therefore, fewer retirement assets than would otherwise be the case. Thus capital deepening
is not a foregone conclusion.

This study develops a dynamic general equilibrium life-cycle simulation model to study these
conflicting forces. The model is the first of its kind to admit realistic patterns of fertility and lifespan
extension. It also features heterogeneity, within as well as across generations, and, thus, can be used to study
both intra- and intergenerational equity.

Unfortunately, our baseline demographic simulation, which assumes the continuation of current
social security policy, shows deteriorating macroeconomic conditions that will exacerbate, rather than
mitigate, our fiscal problems. Real wages per effective unit of labor fall 4 percent over the next 30 years and
10 percent over the century. For Wall Street, this bad news about real wages is good news about the real
return on capital, which rises 100 basis points by 2030 and 300 basis points by 2100.

The model’s gradual capital shallowing reflects the concomitant major rise in tax rates. In 2030,
payroll tax rates and average income-tax rates applied to wages are 77 and 9 percent higher, respectively,
than in 2000. Together, these tax hikes raise the average total tax on labor income tax by 44 percent. These
tax increases and the decline in the wage per unit of human capital will deprive the next generation of much
of its natural economic endowment. Taking technology-driven productivity growth into account, workers’
2030 after-tax real wages will be only 12 percent higher, compared with 35 percent higher if tax rates and
the real wage per unit of human capital were fixed.

Is there a painless way out of our demographic dilemma? The answer is no. Any policy, including
replacing the existing Social Security system with a privatized system of compulsory saving, will have losers
as well as winners. But the simulations presented here demonstrate that Social Security’s privatization, if
conducted responsibly, entails moderate pain for current generations, but major gain for future generations,
particularly those with very low incomes.
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|. Introduction

Growing old isno fun. And it is not something people like to talk about. But Americais garting
to grey, and the older it gets the worse will be its economic as well as physical hedth. While many are
looking for an economic fountain of youth in Slicon Vdley, it isimportant to have aredidic picture of how
our economy will fare when the entire country becomes as old astoday’ s Horida. On that day, which is
30 yearsaff, dl 77 millionbaby boomerswill be retired, leaving twice the number of elderly rdyingononly
15 percent moreworkersfor financid support. This support will be ddivered primarily through the Socia
Security and Medicare programs, which will start paying benefits to baby boomers in just seven and ten
years, respectively.

The fact that the country isaging is not new. It has been forecast by demographers for decades
and discussedfor yearsinthe annud Trustees Reportsof the Socia Security Adminigrationand Medicare.
But, for whatever reason, the government has done rdatively little to confront Socia Security’s and
Medicare slong-termfiscd problems. Indeed, thetrusteesof Socia Security and Medicareadmit to being
roughly one fifth short of the resources needed to pay benefits over the next 75 years.

Thisfundingassessment isofferedinthe most recent OASDI and HI Trustees Reportsand isbased
onso-caled “intermediate’ economic and demographic assumptions. However, theintermediacy of these
assumptions, particularly with respect to longevity, has been srongly questioned by Socia Security’ sown
1999 Technicd Pandl. The Panel aso raised concerns about truncating the projection horizon a 75 years,

pointing out the huge cash flow deficits lying in wait in 2076 and beyond.



What happens to the projectionsif one extends the projection horizon and adopts the Technica
Pand’ slongevity assumptions? The answer isnot pleasant. The OASDHI (Socia Security plusMedicare)
present-vaue funding shortfal doubles from one to two fifths! As discussed in Gokhae and Kotlikoff
(2000), dimingting this funding gap without cutting current or future benefits requires an immediate and
permanent 10 percentage point increase in the 15.3 percent FICA payroll tax.

Giventhe highleve of current U.S. tax rates, moving froma 15 percent to a25 percent payroll tax
rate would dramaticaly raise the lifetime tax burdens and |abor supply disincentives of current and future
generations. Asit s, today’ s newborns are projected to pay about one quarter of thar lifetime earnings
to the government intaxes net of transfers.? A 10 percentage-point payroll tax hikewould raisethislifetime
net tax rate to more thanone third. 1t would dso subgtantidly raise the margind tax brackets of America's
workers, most of whom are currently paying close to 50 cents of every dollar earned to federal and state
governments® Since the economic costs of tax distortions rise with the square of the tax rate, putting
workersinto 60 percent rather than 50 percent effective marginal net tax brackets raises the tax system’s
excess burden from distorting labor supply by 44 percent.

I ncontemplating the immediate need for a 25 percent payroll tax rate, one should bear inmind that

delay in implementing the tax increase will necessitate even larger tax increases in the future. Given the

1See The 1999 Technical Panel on Assumptions and Methods (1999).

2 See Gokhdl e, Page, Potter, and Sturrock (2000).

3 Thistotdl effective margina tax rateincludes @) marginal federal income taxes, marginal state income
taxes, marginal payroll taxes, marginal sales taxes, and margina excise taxes plus b) marginal reductionsin earnings-
tested transfer payments, including earned income tax benefits, welfare benefits, food stamps, housing assistance,
and itemized tax deductions.



current political climate, the chances of a mgor payrall tax hike in this decade are remote. So a likdy
scenario entalls a doubling of the payroll tax rate between 2010 and 2030.

But isthe stuationredly this bad? After dl, these putative payrall tax hikes are cdculated in partia
equilibrium, i.e., they ignore genera equilibrium feedbacks on wages and interest rates that may arise as
part of the demographic trangtion. In particular, the aging of society could lead to capital degpening and
higher redl wages as the number of retirees with capitd rises rdlative to the number of workers supplying
labor. Thisisthe scenario that many on Wall Street predict and fear, because it spellslower red returns
to capita.

Higher real wages would raise the wage base and, thereby, limit the increase in payroll tax rates.
This potentid dlver lining in a set of otherwise dark clouds was explored by Auerbach, Hagemann,
Koatlikoff, and Nicoletti (1989) inanearly amulationstudy of demographic change. But they aso pointed
out that capital degpeningisnot inevitable inan aging society because the associated payroll tax hikes will
reduce the amount of their earnings avallable for workersto save and leave themaccumulating less capital
to financetharr retirements. This Sudy revigts thisissue usng a new dynamic Smulationmodd, whichwe
denotethe KSW Modd. Themode builds on the Auerbach-Kotlikoff mode, but hasfive critica features
not included in Auerbach, et. d. (1989). Theseare 1) amuchmoreredigtic treetment of fetility, 2) cohort-
specific longevity, 3) multiple earnings groupswithin each cohort?, 4) the ability to smulate the modd from
non steady-gate initid conditions, and 5) amore careful cdibrationof the model to U.S. fiscal conditions

and indtitutions Severd of these points deserve amplification. To begin, the KSW modd permits

“This feature was introduced in Altig, Auerbach, Kotlikoff, Smetters, and Walliser (2001).
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householdsto give birthat different ages, rather thanimmediatdy upon reaching adulthood. It circumvents
the discrete nature of whole births and the family-specific tracking that they would require by assuming that
households give birth to fractions of children. This assumption dramatically improves the mode’ s ability
to replicate the initid population age digtribution and to track changes in that distribution through time.
Another advantage of modding the right distribution of age gaps between parents and children involves
bequests and inheritance. Since each cohort of parents has children of different ages, bequests made by
decedents are inherited by different age groups, rather than concentrated into the hands of asngle age
group.

Second, asgnificant share of the nation’s projected aging is due, not to past fertility patterns, but
to lifespan extenson.  According to the Socid Security actuaries, today’s 65 year-old Americans can
expect to live to age 82; in contrast those 65 in 2050 will expect to live to age 84. Incorpording this
growth in life expectancy turns out to be important for producing a redistic smulation of the U.S.
demographic trangtion.

A third key dement of the new modd is its ability to begin smulations with arbitrary initial
demographic and economic conditions. The model developed in Auerbach, et. d. (1989) didn't include
this feature. Consequently, the authors were forced to assume the economy was in a steady dtate in its
initid podition. Since the U.S. has been experiencing tremendous demographic changesover this century,
it is very difficult to gpproximate our actua age distribution with one that would ariseinagtuationof ever
congtant fertility and mortdity rates. The prevailing U.S. age-wedth digtribution isa so theresult of historic
demographic and economic circumstances that cannot easily be represented as steady-state outcomes.

To summarize, by garting with the actual U.S. fiscd, economic, and demographic redities, the
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K SW modd generatesamuchmoreredidic time-path of economic outcomes. Our firgt god in this study
is undergtanding how the economy will fare over time giventhe demographic change and assuming ongoing
pay-as-you-go finanang of our socia insurance programs. Our second objective is understanding the
sengtivity of these outcomes to longevity increases and changes in retirement behavior. Our third am s
to determine whether dternative methods of privatizing Sociad Security would a) materidly improve the
long-run economy and the wel being of our descendantsand b) do so at mgor or minor coststo those now
dive

The paper deliversnine punchlines First, generd equilibrium effects will not insulate our economy
from mgjor payroll tax hikes assuming a continuation of pay-as-you-go finance of Socia Security and
Medicare. On the contrary, general equilibrium responses will have make the medium-term Stuation
somewhat worse and the long-term situation sgnificantly worse; our base-line trangtion festures capital
shdlowing, rather than degpening, over the course of the century, leavingthe red wage per unit of effective
labor 4 percent lower in 2030 and 10 percent lower in 2100 than it is today.®

This bad newsfor the economy isgood newsfor Wal Street because it portendsa100 basis-point
risein the red return to capitd for the next three decades and an additional 200 basis point rise theresfter.
But it's bad news for the Socia Security and Medicare sysems whose combined OASDHI payrall tax

rate rises in the model by 77 percent over the next three decades and by 93 percent between now and

5 Thisfinding differs from that of Bohn (1998) who states that “...a defined benefit social security system
dampens the macroeconomic effects of demographic change without reglistically overturning them..” Bohn reaches
his conclusion using a very simple two-period model. The difference in findings may reflect the limitation of atwo-
period model or some other factor of which we aren’t aware.



2100.5 The modd’s predicted 2030 OASDHI cost rate is 24.3 percent of saary, which is somewhat
higher than the Sociad Security Adminigtation’s (SSA) predicted cost rate of 22.0 percent. For 2075, the
model’s and SSA’ s respective projected cost rates are very close — 26.4 percent and 26.2 percent.

Second, if Social Security’s Technical Pand is correct, and lifespans rise more rapidly than the
Socia Security Trustees predict, the combined cost rate will reach 24.9 percent in 2030 and 29.1 percent
in2100. Adding fud tothisfireisthefact that paying for the government’ s Soending on goods and services
and debt service will require higher average income tax rates between now and 2030 as wdl, indeed 9
percent higher according to our modd. Together, these increases in the taxation of 1abor income will raise
average effective tax rates on labor supply by two fifths by 2030.”

Third, increasesin the age a which workers retire, which we modd as endogenous responsesto
anassumed exogenous increaseinold age productivity, will not save the day. Although both labor supply
and labor income rise, the shorter retirement period leads to less lifecyde wedth accumulation.
Consequently, there is a concomitant decline in the capital-labor ratio that servesto lower the real wage.
So the wage base, on which payroll taxes are assessed, expands because of the delay in retirement, but
ghrinks because of the decline in the red wage. Consequently, the net impact of delayed retirement onthe
amulated risein the payrall tax rate turns out to betrivid.

Fourth, ahigher rate of technologica progress canimprovethe stuation, but not fundamentally ater

® Note that we calibrate our model’s payroll tax rate to the system’s cost rate, which is currently 13.2
percent; i.e., we do not include in the payroll tax revenues being used to accumulate a surplus for the Social Security
Trust Fund. Instead, we calibrate the model’ s general wage tax based on the federal government’ s unified budget
surplus, which includes the surplus. We also calibrate the model’sinitial level of debt based on the federal
government’ s unified outstanding debt net of financial assets.

"Thisrefersto the average, as opposed to marginal, tax rate on labor supply averaged over all workers.
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the nature of the demographic trangtion. Fifth, cutting Socid Security benefits by enough to prevent
increases in the program’s payroll tax rate prevents the deleterious macroeconomic effects that would
otherwise accompany the nation’s aging. Sixth, under current policy, workers' after-tax real wages will
be only 12 percent higher in2030 than they are today. While better than nothing, thisisafar cry fromthe
35 percent after-tax real wage increase they would enjoy were payroll tax rates to remain fixed and the
aging process permitted to contribute to capital degpening.

Seventh, the interaction of aging with old age transfer programs aside, the demographic trangition
islikely to generate less capital degpening thanis commonly believed. Thereasonsherearetwofold. Firgt,
while the country will age very dramaticaly whenone comparesthe number of future old to the number of
future young, it will age by considerably lesswhen one measuresthe old and young in terms of their lifetime
labor productivities. Recdl, that it is their past labor productivity that primarily determines how much
wedth the dderly have and it isther current labor productivity that determines how much labor the young
have to supply. Second, therecent increasein asset vauations suggeststhat the U.S. ratio of assetsto |abor
earning may be higher now thanit would be were policy and the demographic structureto reman constant.
|.e., aging aside, we may be embarked on atrangtion path that involvesworking off temporarily highleves
of capita per workers.

Eight, replacing Socia Security witha compulsory private saving systemrepresentsaway to keep
the next generation from facing much higher payrall tax rates. But this*cure’ is not painless since paying
off the unfunded liahilities of the existing sysem entaillsared sacrifice. Still, our Smulations demondrate
that the economic losses to current generations would be modest compared to the mgor gansthey would

provide to future generations. The smulations a so show that the choice of trangtion finance -- the choice



of how to pay off the unfunded liabilities -- makes abig difference to the economy’ s short- and medium-
term performance and to the intra- and intergenerationd distributions of welfare.

Hndly, asalong-run propostion, privatizing Sociad Security is a highly progressve policy. The
wefare gans enjoyed by the poorest future members of society are 21 percent, compared with only 5
percent for the richest futuremembers. Welfare gainsrefer hereto the percentage increasein consumption
and leisure that an agent would need, under baseline policy, to experience every year through the end of
her life to generate the same utility asthe policy generates.

The paper proceedsin Section |l with aliterature review. Sectionlll presentsour modd, paying
particular attention to how we incorporate fertility and lifespan extenson. This section also reviews our
cdibrationand solution method. Section IV presents our basdine amulaions plus four variants— one that
entertains the Technica Pand’s projection of lifespan extengon, one with later retirement by the elderly,
one with twice the projected rate of technical program, and one with three times the projected rate of
technica progress.

Section |V dso consdersdifferent ways to limit Socia Security payroll tax hikes while maintaining
the pay-as-you-go structure of the sysem. Thefird is to diminate the celling on taxable OAS payrall.
The second isto raise over the next 25 years Socid Security’s normal age of retirement to age 70. This
increaseisthree years more than the normd retirement age isdated to rise over this period, bothinthe lawv
and inour basdinemode. A third option is to gradualy cut Socid Security benefits in haf by 2030.
Threefind options involve privaizing Socia Security in itsentirety. The three schemes differ with respect
to the method of financing the accrued benefit obligations of the old system. The welfare implications of

the various reforms are discussed in Section V. Section VI concludes the paper with a summary and



cavests about our findings and methodol ogy.

Il. Literature Review

The naturd marker for any review of the economicsof socid security is Feldgtein’ s (1974) semind
aticle contending that the program dramaticaly lowers nationa saving. Feldstein’s paper spawned an
enormous number of theoretica, empiricd, and Smulation sudies. The smulaion sudies are of interest
here. Their defining characterigtic is the assumption of life-cycle microeconomic saving and labor supply
decisons. Thesemicroeconomic behaviorsare aggregated to determine macroeconomic outcomes. Early
contributions hereincude Kotlikoff (1979), Auerbach and Kotlikoff (1983), and Seidman(1983). These
papersconfirmed Feldstein’ stheoreti cal predi ctionthat unfunded socia security sysems sgnificantly reduce
nations long-run capitd intensvities and living sandards. Kotlikoff (1979) and Auerbach and Koatlikoff
(1983) examined how introducing “ pay-as-you-go” socia security would worsen an economy’ seconomic
position through time, notwithstanding induced changes in retirement behavior. Seidman, in contrast,
gopearsto be the firg to study the economic gains from entirely diminating unfunded socid security.

More recent contributions to the smulation literature include Auerbach and Kotlikoff (1987),
Auerbach, Hagemann, Nicolette, and Kotlikoff (1989), Hubbard and Judd (1987), Hansson and Stuart
(1989), Arrau and Schmidt-Hebbel (1993), Kotlikoff (1996), Samwick (1996), Hubbard, Skinner, and
Zeldes(1994a,1994b, 1995), Katlikoff, Smettersand Walliser (1997, 1998a, 1998b, 1999a, 1999b, and
2001), Huang, @mrohorodlu, and Sargent (1997), and Imrohoroglu, Imrohoroglu, and Joines (1995,
1999), Knudsen, et.d, (1999), Fougere and Merette (1998, 1999), Scheider (1997), Raffehiischen

(1989,1993), Cooley and Soares (19993, 1999b), Huggett and Ventura (498), Nardi, 2mrohoro0lu, and



Sargent (1999), and Galass0 (1999). These sudies haveincluded arange of additiona important factors,
indudingdemographics, land, earnings uncertainty, liquidity constraints, and mgorityvotingonthesystem'’s
continued existence. They have dso examined the different ways atransition to aprivatized socid security
system could be financed.

Our own past work has explored socia security’ s privatization, but inamode withno demographic
change and, indeed, no children. The principa finding of this research, and onethat is reinforced here, is
that the method chosento finance socid security’ sprivatization can make amgor difference to macro- as
wel as microeconomic outcomes over the short and medium runs. Our prior research aso explored
policies that would enhance the progressivity of socid security’s privatization and that would permit

workers dive at the time of the reform afree choice with respect to joining a privatized system.

[1l. The KSW Modd
This section describes the KSW Modd aswdll asitscalibration and solution methods. 1t draws,
inpart, on Altig, Auerbach, Kotlikoff, Smetters, and Walliser (2001) and Kotlikoff, Smetters, and Walliser

(2001).

Preferences, Demographics, and Bequests
The model features twelve lifetime earnings classes in each cohort.  An agent in income dlass m

maximizes the following utility function:

N U™= Ve, L™ + Heg ™ + ZB™
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Thefunction V( , ) records the household's utility from the lifetime consumption vector, ¢, and lifetime
leisure vector, |, of theparent. ThefunctionH(, ) records the household' s utility from the corresponding
consumptionand leisure vectors of young children. And the function Z() measures the household' s utility
from leaving bequests of b™ per child at the end of life. By assumption, agents reside with their parents
until age 20 and form their own households afterwards. So the eements of the vector ¢, end at age 20.
To ded with the fact that household heads between the ages of 20 and 45 give "birth" to fractions
of children, we define the function kw(i,j), wherej isthe parent's age, ranging from 21 to 75, and i isthe
child's age, ranging from 1to 20. The kw( , ) function represents the share of children age i that have

parentswho are agej. For example, if kw(7,35)=0.05, 5 percent of seven year-olds have parents who

are age 25.
2 k@) = 0 ¥ (-9 <20
©) kw@j) =0 ¥ j>45 A (- > 20

Equations (2) and (3) condition the function kw. Equetion (2) requires that children must be at least 20
years younger than their parents. Equation (3) stipulates that agentsolder than 45 years do not have any

more children. For cohorts under the age of 30, it dso holds that

) Y en bwdd) =1

because dl of the parents of that cohort are till dive. In (4), d gandsfor the prevailing maximum age of
life. However, for older cohorts summing over j will generdly result inavaue of lessthan 1 because some
parents have aready died.

The utility functions for parentd consumption and leisure and child consumption and leisure are

11



Specified asfollows:
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whereN; stands for the adult-equivaency scde of age-i children and P(i) isthe Sze of cohort agedi. The

cohort Szeis scaled by the parent's cohort Size to arrive at the number of children per parent. The utility
of children living with ther parents is the summation of the welfare levels of dl the children living in a
parent's household at each age of the parent.

The utility for bequestsis defined asfollows:

1

(7) 1 &2 2 1-
Z()y = { 1+6) 2. kwid) P(!‘)/i@ " p*™ Y

where b™ is defined as the bequest per child and W is abequest preference parameter. Equation (7) says
that the parent receives utility from the bequests received by dl her children. The number of her children
is caculated by adding up dl the children that were ever born to the cohort that is dying (the cohort that
is currently age d) and then dividing by the size of the dying cohort.

Utility maximization by a 21 year-old born in year t is subject to the budget congraint givenin(8).
In this congtraint, we do not subscript variables by the year of birthof the cohort or the current time period

in order to limit notational complexity.
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The firs dement of the budget congtraint is the discounted present vaue of the household's labor
income net of @) the amounts consumed by parents and b) the net taxes, of dl kinds, pad by parents. Total
time endowment isE. Theterm T; , references the amount of net taxes paid at age j by income classm.
These net taxes are not exogenous, but rather functions of the levels of the rlevant bases of the tax and
trander systemsthat are operative.

The second line of the budget condraint captures the discounted present vaue of children's
consumption. At each age| of the household, there are children of severa agesin the household and the
budget congraint sums over these children's consumption, giving appropriate weights to each cohort and

scaling the consumption by cohort Size. The budget constraint assumesthat children do not work (I, =E).8

Thethird lineisthe discounted present value of begquests an average member of cohort | receives

8 The model generates this outcome endogenously because we set children’ s wages to zero.
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over hisor her life gpan. Ineach year, tota bequests of the deceased cohort are distributed among cohorts
who are 20 to 45 years younger (those with pogtive kw). Each cohort aged j receives a share of these
bequests equd toits share of dl the children of the members of the dying cohort. Thisisdone on aclass
by class basis, so children with, for example, parents in the seventh highest earning class inherit only from
parents who are in that earnings class.

The right-hand-side of the equation uses the fact that the total vaue of inheritancesreceived in a
given year equasthetotd vaue of bequestsleft inthat year. Thelevd of bequests made by a decedent
inagivenyear is caculated by multiplying the inheritance per capitareceived by childreninthat year by the
total number of the decedent’ s children and then dividing by the number of decedents.

Letting ™ stand for capital holdings of type m agents who are age j, a household's assets prior
toitslast year of life, when it makes its bequest, evolve according to equation (9), where we again ignore
time subscripts to ease notation.

9 gl = (1+1) @™+™ + wrE-1™ - o™ - 21 T4™

ie

In (9), r isthe pretax return to savings, |; ™ are inheritances received from parents at age |, E is the time
endowment, and the functions T({) withtax base arguments A; ™' determine net tax payments fromincome
sourcesi 0 ™ = {C, K, W, Y, S}, where TS(), T%(), T(), T"() and T ) are the respective tax bases
for consumption, capita income, labor income, total income, and net social insurance taxes. Socidl
insurance net taxes incorporate OASDHI payroll taxes net of the benefits of the OASI, DI, and Hi
programs. The tax system aso features a persond income tax and a business profits tax. As discussed

below, the base for OASDI payrall taxation is limited by the celling on taxable earnings.
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Technical Change

Giventhe nature of our modd, induding itsnon-Cobb-Douglaspreferencesand leisureconstraints,
the standard assumption of |abor-augmenting technol ogica change, whichentails multiplying the [abor input
entering the production function by a factor that grows a a congtant rate through time, is not compatible
with balanced growth; i.e., with such a formulation of technologicd change, the economy would never
achieve a steady State even were demographics stable. Our solution method requires that the economy
achieve baanced growth in the long run.® To achieve that end, but till incorporate technica change, we
assume a different type of labor-augmenting technica change. Specifically, we assume that technica
progress causes the time endowment of each successive generation to grow at rate 8.1°

More precisdly, if E/" isthe endowment of cohort members of type m born & timet, then E™ =
(1+8)E ;™ for dl t and m. The endowment E ; ™ depends only on an agent's year of birth. Because E
growsat rate 8 fromone cohort to the next, thereis no underlying time trend imparted to the wage per unit
of humancapitd, w;. Thisfact notwithstanding, agentsborn later intimewill, other thingsequd, have higher
lifeimeincomes. Thereasonisthat they will have moretimeto alocate to both work and leisure. So their
lifetime earnings will be higher thanther forefathers and foremothers, evenif they spend the same share of
their time working and earn the same wage per unit time.

Note that our treatment of technologica change is isomorphic to Imply positing that each cohort’s

populationsizeis 8 percent larger than that of itsimmediate predecessor. Stated differently, assuming that

% This provides us with aterminal condition that we usein solving for the transition path.

10 gee Auerbach, et al. (1989) for amore complete discussion of this strategy for dealing with balanced
growth.
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each agent hasmoretime available to spend on leisure or working is equivadent to assuming that each agent
has a fixed amount of time, but that there are more agents in the economy.
Human Capital

We capture al age- and type-specific skill differencesin asingle efficiency parameter g; ™. Thus,
the wage ratefor an agent of typem and agej isw, ,, ; = g;"W;, wherew, isthe economy-widerea wage
per unit of human capita a timet. The growth-adjusted earnings ability profiles take the form
(10)

Moy + a4+ 2}
E;l = g™ 2') + &) + &) a + A.’ h’J

Vdues of the a coefficients for m-type groups 1 through 12—in ascending order of lifetime income—are
based onregressions fitted to the Univergty of Michigan's Panel Study of Income Dynamics and are taken
fromAltig, et. d. (2001). Groups1 and 12 comprisethe bottom and top 2 percent of lifetimewageincome
earners, and groups 2 and 11 the remaning 8 percent of the top and bottom deciles. All other groups
congtitute 10 percent of the population. For example, group 3 isthe second decile of lifetime-wageincome,
group four the third decile, and so on up to group 10.

| nestimating these coefficientsfromthe PSI D’ slongitudind dataonwage rates, we abstracted from
secular growthinreal wages. Such secular growth, which is driven in large part by technologica change,
is, however, an important determinant of the growth over one's life cycle in rea wages. Hence, we
explicitly add this growth in our longitudina real wage profile through the find multiplicaive terminvaving
8. By assuming that growth in the lifetime time endowment and the technology component of growth in
real wages over the life cycle both equa 8, we replicate two key features of traditiona |abor-augmenting

technicd change. Firg, in steedy Sate, red lifetime earnings grow at the rate of technica change, and
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second, the longitudinad age-wage profile is steepened by this same rate of technicd change.

Thefind factor determining red wage growth in equation (10) -- h; -- isan old-age productivity
factor. Inour base-case amulaion, this factor equas 1 through age 62 and .2 thereafter. Thisfactor is
included to model workersreaching aphysica limit intheir ability to work. Without itsinclusion, our model
would generate more old-age labor supply thanisredigtic. A useful byproduct of induding thisfactor is
that we canuseit to consider whether delaysinretirement could materidly improve the U.S. fiscd picture.
Specificaly, inSectionV we show how our base-case trandtionis atered if h; equals 1 through age 65 and
.2 thereafter.

Given our benchmark parameter vaues, peak hourly wages vaued in 2000 dollars are $4.00,
$14.70, and $79.50 for individudsinclasses 1, 6, and 12, respectively. Steady-state annua |abor incomes
derived from the moded's assumptions and the endogenous labor supply choices range from $9,000 to

$130,000.

Bequests

Bequests are received by childrenat the beginning of the period. The parameters -/ are for each
eanings class | are calibrated such that the ratio of the bequest to economy-wide mean income
corresponds to the ratio originaly estimated by Menchik and David (1982) and updated by Fullertonand

Rogers(1993). Bequestsrangefrom $20,000 to $450,000 for earnings group eight through group twelve,

respectively.

T hese calculations do not include Iabor compensation in the form of fringe benefits.
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Parameter Values'

The vaue for the time preference rate, *, is.02. Theintratempora and intertemporal substitution
dadticities, D and (, are set to .4 and .25, respectively. The parameter ** ischosen so that agentsdevote,
on average, about 40 percent of thar avallable time endowment (16 hours per day) to labor during their
prime working years (ages 21-55). We assume a1 percent vauefor 8, the rate of technologica change.
Hence, each successive cohort is endowed with 1 percent more time than its immediate predecessor.

What isthe rdationship between our utility functionparameter vauesand thosetypicaly estimated
in the labor supply literature? Pepersin this literature contain avariety of different labor supply eadticity
concepts. Perhaps most ussful fromour perspective isthat of the “8-constant” or Frischeadticity of Iabor
supply (e.g., ThomasMaCurdy 1981), whichmeasuresthe variaion in labor supply aong anoptima path
holding the margind utility of income congtant.*®

For our time-separable utility function, a8-constant change inthe after-tax wage, w;, afects only
consumptionand leisureat datet. Thus, giventheoptima path for these variables (Auerbach and K otlikoff

1987, p. 31, expressions 3.11 and 3.12), date-t leisure may be shown to satisfy:

w 12
(11) 1= (?‘yﬁampw,‘"’) 6 x(h)

where x(8) does not depend on w,. Using (A1), we derive the following expression for the 8-constant

eladicity of labor supply, L., with respect to w;:

12 Parts of this section draw heavi ly from the appendix to Altig, et. a. (2001).

130ur use of the varigble 8 here follows the notation found in the rlevant literature, and should
not be confused with its use in the body of the paper, to represent the rate of technologica progress.
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(12) n=(%->(vt:+p(1-f;>>

where
m"wtl' a
13 f=——
(13 1 +¢"'w:_ p

Note that . corresponds to lesure’ s“share’ in the within-period utility function. Sncewe cdibrate the
mode for different vduesof D and ( so that this share is roughly .6 (and the consumption/labor shareis
4), thevaue of O from(A2) isroughly 1.5(.6( +.4D). Our vauesof D=.4 and (=.25, thisgivesavaue
of 0=.465. Thisdadticity isreasonable, given therange of vauesestimated in the literature, some of which
are surveyed in Browning, Hansen and Heckman (1998).14 Estimates for men arein some cases higher,
but typicaly somewhat lower, while estimates for women are generaly at least as high, and insome cases

much higher.

The Non-Social Security Government Budget Constraint

At each point in time, the government collects tax revenues and issues debt, which it uses to
finance government purchases of goods and services (G;) and interest payments on the existing stock of
debt. Government expenditures are assumed to be unproductive and generate no utility to households.®

The per capita vaues of government purchases and government debt are held fixed throughout the

H0ther recent papers in the literature include Blundell, Meghir and Neves (1993), Mulligan (1998), and
Ziliak and Kniesner (1999).

15 Since G remainsfixed in al of our experiments, incorporating G into the utility function is unimportant.
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trangtion path. To do so, specific tax rates are made endogenous. Theinitid leve of government debt in
2000 was chosen suchthat the associated red interest paymentsequal about 3.5 percent of nationa income
intheinitid steady state. The Statutory tax schedules, described below, generate alevel of revenue above
debt service suchthat the benchmark steady-stateratio of government purchasesto nationd income equas
0.239. These vaues correspond very closdly to the corresponding 2000 vaues for the combined locd,
date, and federa government in the United States.
Non-Social Security Taxes

The benchmark tax system in our initid steady Stateisdesigned to approximate the sdient aspects
of the 2000 U.S. federd, state, and locd tax and transfer system. It features separate wage and capita
income taxes, aconsumptiontax, and apayroll tax. To adjust for tax evasion, we reduce income taxes by
2.6 percentage points. This adjustment is congstent with the degree of tax evasion reported in Slemrod
and Bakija (1996). In the various dternative tax structure experiments we assume that evasion reduces
the post-reformtax base (income net of deductions and exemptions) by the same percentage as before the
reform. Thus, the leve of tax evasionfdls whenthe tax base shrinks. We gpproximate the hybrid U.S. tax
system by specifying a progressive wage-income tax, aflat-rate capital-income tax, aflat-ratestateincome

tax, and aflat-rate consumption tax.

Wage | ncome Taxation
The wage-income tax structure has four dements: 1) aprogressve margind rate structure derived
from a quadratic approximation to the 2000 federd statutory tax rates for individuas, 2) a standard

deduction of $4000 and exemptions of $5660 (which assumes 1.2 children per agent, consstent with the
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modd's population growth assumption), 3) itemized deductions — applied only when they exceed the
amount of the standard deduction — that are a postive linear function of income estimated from data
reported in Satistics of Income® and 4) earnings-ability profiles, discussed above, that are scaled to
incorporate pension and non-pension components of labor compensation.*’

Inthefirg year of the trangtion, the effective margind tax rate onlabor income at age 45 for those
in the highest earnings group (12) is 24.2 percent and the average tax rate is 13.8 percent. The
correspondingtax ratesfor age-45 membersof group 6 are 18.1 and 10.9 percent. For group 1 members,
thetax rates are 16.5 and 1.1 percent. Note that for thosein group 1, their margind tax rate includesthe
vaue of the shadow tax rate needed to inducethemto voluntarily and optimaly choose labor supply at the
kink point on their budget condraint that is caused by the standard deduction and exemptions. These

smulated tax rates are close to the empirical estimates, as discussed in Altig, et d, (2001).

Capital Income Taxation
Following Auerbach (1996), we assume that income from resdentid capital and non-residentia
capita aretaxed at flat rates of 6 percent and 26 percent, respectively. Given the roughly equa amounts

of these two forms of capitd, the effective federd margind tax rate on total capital income is 16 percent.

16 The data used in this estimation was taken from all taxable returnsin tax year 1993. The function was
obtained by regressing deductions exclusive of mortgage interest expense on the midpoints of reported income
ranges. (The deduction of interest expense on home mortgages was included in our calculation of the capital-income
tax rate, aswe will subsequently describe.) The regression yielded a coefficient of 0.0755 with an R? equal to 0.99.

17 Benefits as afunction of adjusted gross income were kindly provided by Jane Gravelle of the
Congressional Research Service and Judy Xanthopoulos of the Joint Committee on Taxation, respectively. Based on
this information we regressed total benefits on AGI. The regression yielded a coefficient of 0.11295 with an R? equal
to 0.99. In defining the wage-tax base, we therefore exempt roughly 11 percent of labor compensation from the base
caculations.
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However, this rate gpplies only to new ceapitd. Exigting capita faces a higher tax rate which, given
depreciation schedules, is estimated to be 20 percent. We mode this gap by assuming that dl capital
income faces a 20 percent tax, but that 20 percent of new capita may be expensed, thereby generating a

16 percent effective rate on new capital.

State | ncome Taxation
Inadditionto the federa taxation, both capita and wage income are subject to aproportional state
income tax of 3.7 percent. Thisvaue equalstotd state income-tax revenue in 2000 divided by nationd

income.

Consumption Taxation

Consumptiontaxesinthe initid steady Sate reflect two dementsof the exiging tax structure. First
weimpose an 8.8 percent tax on consumptionexpenditures cons stent withva ues reported inthe National
Income and Product Accounts onindirect businessand exciserevenues. However, because contributions
to both defined benefit and defined contribution pension plans receive consumption tax trestment, we levy
an additiona 2.5 percent tax on household consumption goods expenditures to account for the indirect
taxation of labor compensation in the form of pension benefits (Auerbach 1996). This 2.5 percent tax

replaces the wage tax that otherwise would apply to labor compensation in the form of fringe benefits.

Social Security, Medicare, and Disability
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Themodd hasasocia insurance system that incorporates socia security Old-Age and Survivors
Insurance (OASI), Socia Security Disghbility Insurance (DI), and public hedth insurance taking the form
of Medicare (HI). OASI benefitsare cd culated according to the progressive statutory bend-point formula
U.S. Socid Security benefits are based on a measure of average indexed monthly earnings (AIME) over
a35-year work higory. The AIME isconvertedinto aprimary insuranceamount (PIA) in accordancewith
aprogressve formula In particular, the 2000 benefit formula has two bend points. The PIA is calculated
as 90 percent of the firgt $437 of AIME, 32 percent of the next $2,198 of AIME, and 15 percent of AIME
above $2,198. Inthe modd, we wage-index past covered earnings based on the growth in the economy-
wide redl wage per unit of human capitd.

We gpproximate the benefit formula with a sixth-order polynomid which is gpplied to the dollar-
scaled AIME generated by the modd. This polynomia approximation is very accurate with a R = 0.99
(Figure 1). We achieve replacement vaues between 25 and 75 percent for the lifetime richest and lifetime
poorest, repectively. Since approximately 50 percent of Socia Security benefitsare paid to survivorsand
spouses, we multiply benefits by afactor of two. In ignoring spousal benefits and the fact that the
rich live longer than the poor, we may be overdating the programs degree of progressivity.

Our model has separate OASI, DI, and HI taxes. Thevauesof the OAS tax rate are determined
endogenoudy to finance benefitson a pay-as-you-go basis. Thenet OASI margind tax rate enters agents
first-order conditions indetermining their suppliesof labor. These effective margind net payroll taxesdiffer
across agents. For example, low income agents receive a better return on their OAS! contributions due
to the progressivity of the system’s bendfit formula. This reduces the Sze of ther effective net tax rate.

And high earning agentsface azero net margind OASI aswel as DI tax snce their margind Iabor income
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isnot subject to OASDI taxation. Our smulationsassumefull perception of margind OAS net taxes, i.e.,
they assume that agents correctly foresee how their OAS! payroll tax paymentsrelateto their OASI future
benfits.

The HI and DI programs are modeled very amply. TheHI and DI leves of lump-sum trandfers
arechosentogenerate payroll tax rates of 2.9 percent and 1.9 percent, repectively, corresponding to thar
2000 datutory rates. Like the OASI taxes, DI contributions apply only to wages below $62,700. The
HI tax, in contragt, is not subject to anearnings caling. Lump-sum HI and DI benefitsare provided on an

equd basis to agents above and below age 65, respectively.

Aggregation and Production

The aggregate supply of capitd at apoint in timeis obtained from summing over individua asset
holdings and subtracting the contemporaneous vaue of government debt. The aggregate supply of human
capitd a apoint in time is cdculated by summing together the effective [abor supplies of dl agents. Any
particular agent’s labor supply is Smply given by the product of a) the difference between her time
endowment and her leisure and b) her human capital efficiency coefficient specified in equation (10).
Output (net of depreciation) is produced by identica compstitive firms using a standard Cobb-Douglas

production function, with a capitd coefficient equd to .25.

Initial Demographic and Economic Conditions, Lifespan Extension, and Population Growth
Our kidweight function is assumed to remain fixed through time.  Its values were obtained from

Socia Security Adminigration estimates for 2000. The same data source provides past and projected
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totals of cohort births, which we use to fill in our cohort population functions. The Socid Security
population projections extend through 2075, after whichwe assume that the birthrate stabilizes. Wedso
used Socid Security life expectancy datato cdibrate the modd’ sinitia maximum age of life and changes
inthisage through time. The particular data we used here are Socid Security’ s uni-sex life expectancies
conditiona onreachingage 65. Life expectancy equas 82 for the year 2000 and increasesto 83 by 2010,
84 by 2030, and 85 by 2060.

Table 1 compares our modd’ spredicted populationtotals aswell as population shares with those
forecast by the Socid Security Adminigtration. Our population totas line up quite wel over the next 30
years, but understate projected population growth thereafter. In 2030, the mode predicts there will be
22.8 percent more Americans dive than are now living.  The comparable Socid Security figure is 22.6
percent.

The mode dso doesavery good job tracking populationshares. In 2075, themode predictsthat
23 percent of the population will be 65 and older — the same share predicted by Social Security. In that
year the model’ sand Socia Security’ spredicted shares of those under age 20 differ by only 1 percentage
point. While the modd’ s long-run age distribution is quite Smilar to that of Socid Security’s, its medium
terms digribution is somewhat different. In particular, the mode predicts that the elderly will be a
somewhat higher share of the population than Socid Security believes will be the case. Findly, note that
the U.S. population is predicted by both Social Security and our model to get old and stay old. Thus,
unless policy is changed, the economic implications of America s aging will be hereto Say.

Our mode dso requires an initid level and digtribution of assets by age and earnings class. To

obtain these initid conditions, we caculated average net worth by age of household head in the 1998
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Survey of Consumer Finances. For each earnings class a a given age we st initid assets equd to the
average for its age group multiplied by the ratio of the earnings class wage a age 40 to that of earnings
class 6's wage a age 40. Thus we determine rddive initid assets by earnings class based on a rough
measure of redive lifetime earnings capacity. Given this prdiminary dlocation of net worth by age and
earnings class, we scale up or down each agent’s assets by the same factor until the model produces a

redistic year-2000 nationd saving rate.

Solving the Model

The modd uses a Gauss-Seidel dgorithm to solve for the perfect foresight generd equilibrium
trangtion path of the economy. The caculation starts with a guess for the time-paths of the aggregate
supplies of capitd and labor then iterates on those variables until a convergence criterionis met. In each
iteration, the time-paths of aggregate factor supplies are assumed to equa their corresponding factor
demandsand are thus used to determine the time-paths of factor prices. Thesefactor pricetime-pathsare,
in turn, used in conjunction with time-paths of tax rates and certain shadow prices to determine the
household sector’s supplies, over time, of labor and capitd. 1n each iteration, the new household factor
supply time-paths are averaged with the time-paths initidly guessed for that iteration and the resulting
average is used asthe guess for the next iteration. In additionto this* outerloop” iteration, the modd has
“innerloop” iterations that ensure that, giventhe iteration’ sassumed time-paths of factor prices, households
are properly maximizing lifetime utility subject to their lifetime budget congtraints.

Household optimizationincdudesthe congtraint that leisure not exceed the endowment of time. For

those househol ds who would violate the constraint, the model cal cul ates shadow wage rates a which they
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supply exactly zerolabor. The household's budget congtraint is kinked due to the tax deductions applied
agang wage income. A household with wage income below the deduction level faces margind and
average tax rates equd to zero. A household with wage income above the deduction level faces podtive
margind and average tax rates. Due to the discontinuity of the margind tax rates, it may be optima for
some households to locate exactly at the kink.

Our dgorithm ded s with this problem asfollows. We identify householdsthat chooseto locate at
the kink by evauating their leisure choice and corresponding wage income above and below the kink. We
then cal culate a shadow margind tax rate from the first-order conditions that puts those househol ds exactly
at the kink. This procedure generates optima forward-looking leisure and consumption choices for al
periods of life.

The payrall tax celling introduces additionad complexity by creating a non-convexity inthe budget
congraint. For those above the payrall tax calling, the margind tax rate on labor falsto zero. Wemodd
this non convexity by assuming that earnings groups 8 through 12 face no margina payroll tax ontheir 1abor
supply, but rather amply an inframargind payroll tax equal to the payroll tax rate times the payroll tax
cealing. For earnings groups 1 through 7, we assume that payroll taxes are assessed on dl ther earnings.

The sequence of cdculaions follows: Aninitid guessismadefor thetime-pathsof aggregatefactor
supplies as wdl as for the shadow wage rates, shadow tax rates, endogenous federa wage-income or
consumption tax rates, OASI, DI, and HI payroll tax rates, and the Socid Security and Medicare benefit
levels. The corresponding factor pricesare cdculated dong withthe forward-looking consumption, asset
and leisure choices for dl income classesin each current and future cohort. Shadow wages and shadow

taxes are caculated to ensure that the time endowment and the tax condraints discussed above are
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satisfied. Households' labor suppliesand assetsare then aggregated by both age and lifetimeincome class
a eachperiodintime. This aggregation generates a new guess for the time-paths of the capita stock and
labor supply. The tax rate, which is endogenous for the particular smulation, is updated to meet the
relevant revenue requirement. OASI, HI, and DI payroll tax rates are aso updated to preserve the
pay-as-you-go finanding of these benefits® The new supplies of capital and labor generated by the
household sector of our modd are weighted, on an annud basis, with the initid guess of these suppliesto
form anew guess of the time path of these variables. Thedgorithm then iterates until the capital stock and

labor supply time-paths converge. Intheagorithm, wegivethe economy 275 yearsto convergetoitsfinad

steady state.

Checking the Solution and Uniqueness

Although the mode is highly stylized, there are enough interacting and complex eements for a
reader to wonder if one canredly check the solution. Indeed, we can and do check that the transition path
to which our program converges is indeed an equilbrium. We do thisby verifying that &) supply for labor,
capital, and output equa ther respective demands in each year, b) dl agentsin each cohort satisfy their
intertempora budget congraints, ¢) the congraint that leisure not exceed the endowment of timeis never
violated, and d) the government satisfies its intertemporal budget constraints®® A rdaed question is
whether the “box” we've created is black or whether we can see through it and provide the intuition for

the results. We believe the results are easlly explained and that differences across smulations are exactly

18 Note that the Social Securi ty replacement rate and absolute level of Medicare benefits are exogenous.

& Given Walras' Law, some of these checks are redundant.
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what one would expect.

One might also wonder whether the trangtion paths we generate are unique. Although we have
no forma proof of uniqueness, Latner (1984) has proved uniquenessin alinearized verson of the origind
Auerbach-K otlikoff model for the same utility- and production-function parameter vduesentertained here.
Another indicator of uniquenessisthat we arrive at the same long-run steady state fromany arbitrary initid
conditions provided the policy chosen is hdd fixed. In addition, amdl perturbations in initia conditions
generate trangtion paths that are very close to those without the perturbations. Were there multiple
equilibria, one would expect that smdl differencesin initia conditions could lead to substantia differences
in how the economy progresses through time. Findly, we had no problem getting the modd to converge
for the dmulations we report, which would be unlikely were their mulitiple paths on which the economy

could embark.?°

V. Findings

Thissectionfirg presentsour base-casetrangtionand exploresits sengtivity to longevity, retirement
behavior, and the rate of technica change. We then consider two reforms of the existing pay-as-you-go
OASl program that would limit increases in the OASI tax rate. These are an additiona 3-year increase
inthe normd retirement age and a gradud 50 percent cut in benefits. Socid Security’ snormal retirement

age isdready scheduled to rise from 65 to 67 between now and 2025. In smulaing the increase in the

20 After many, but not all possible attempts at applying different dampening factors, we were unable to get
asimulation to converge in which the ceiling on taxable payroll is eliminated. Apparently, placing high income
households into much higher marginal tax brackets renders the model very hard to solve, suggesting that there may
be an economic barrier to conducting certain policies.
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norma retirement age we amply modify the base case to phase inthe higher age over the same time period.
In smulating the benefit cut, we assume it occurs gradualy over the next 30 years, with benefits for each
year's new set of retirees dedining an additiond one thirtieth of 50 percent. Our remaining three policy
amulaions dl fully privatize the OAS system, but differ with respect to the method of financing benefits
accrued under the old system. The three methods of trangtion finance are aproportiona consumption tax,

a proportiond wage tax (with no cealling on taxable earnings), and an increase in the modd’ s income tax.

The Base-Case Demographic Transition

The first panel in Table 2 shows how key macroeconomic variables evolve in our base-case
trangtioninwhich Socid Security and Medicare tax ratesare adjusted through time to finance the benefits
of those programs onadtrictly pay-as-you-go basis. The economy’syear-2000 nationd saving rateis4.6
percent, its pre-tax returnto capita is 7.5 percent, and its OASDHI tax rate is 13.7 percent. The saving
rate iswithin close range of the current U.S. nationd saving rate. The pre-tax return to saving also seems
reasonable. And, the modd’s combined OASDHI tax rate is with .6 percentage points of the current
combined cost rate of thosethreesocial insuranceprograms. Another important initia condition, not shown
in the table, is the economy’ s capitd-output ratio. Thisvaueis 3.3, which isat the lower range of recent
estimates of this variable based on market vauations of assets.

Turn now to the economy’ sevolutionthroughtime. Although the economy isaging, totd effective
labor supply continuesto increase. Indeed, in 2030, |abor supply is58.7 percent larger thanitsinitia vaue.
This growth is due primarily to our assumed labor-augmenting technica change that raises successve

cohorts time endowments by 1 percent. Absent thistechnica change, the economy’s 2030 labor supply
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would exceed its 2000 supply by only 24 percent.

The rapid aging of the population and the growth of labor income affect capital accumulation.
According to the model, the nation’ s capita stock and output in 2030 are 36.6 percent and 52.9 percent
greater thanthar respective 2000 vaues. Since labor supply growthover the next three decades exceeds
growthinthe capital stock, the capita-output ratio fals over this period, and, indeed, continuesto fdl over
the remainder of the century. In 2030, the redl wage is 3.7 percent lower than in 2000; in 2100, it's 9.8
percent lower. Over the next three decades, the redl return to capitd risesby amost 100 basis points and
then increases by another 200 basis points over the rest of the century.

Thegood newsthenisthat output growthwill continue, provided technica change continuesapace.
The bad newsisthat the economy won't grow as rgpidly asit might, that there is capital shalowing rather
than capital degpening, that the real wage (the wage per unit of human capitd) fals, and that the OASDHI

payroll tax rate rises dramaticaly.

Whither the Asset Glut?

The main reason the retirement of the baby boomers doesn’t generate the advertised capital giut,
with its supposed mgor rise in real wages and major decline in the real return to capita, isthe presence
of the Socia Security and Medicare programs. As the next to the last column in Table 2 shows, the
basdline trangition features a remarkable increase in the OASDHI payroll tax rate -- from 13.7 percent in

2000 to 24.3 percent in 2030.2 Most of this tax increase occurs between 2010 and 2030.  As the

?IRecall that our model’s 13.2 percent value for the tax rate in 2000 is lower than the actual 15.3 percent
OASDHI tax rate because we incorporate payroll taxes in excess of benefit costs as part of general revenue finance.
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payroll tax rises, it reduces sgnificantly the amount of asset accumulationthat occursinthese two decades,
and this reduction in asset accumulation prevents the capital stock from rigang relative to the work force.
Between 2030 and 2100, the OASDHI tax rate risesto 26.5 percent. Hence, the payroll tax not only rises
dramaticdly. It dso stays very high for the rest of the century.

Are these tax rate increases plausible? They are, indeed. Thelast column in Table 2 shows the
Socid Security Adminigtration’s(SSA’s) own cost rate projections. SSA projects a 68 percent increase
incost rates between 2000 and 2030, compared with 77 percent inour mode. 1n 2075, themodd’s and
SSA’s projected cost rates are dmost identical.

A second factor preventing capital degpening isthe increase over time inthe rate of genera revenue
taxation. As previoudy mentioned, we modd the federal income tax by @) taxing capitd income a an
effective rate of 20 percent, whichwe hold fixed through time, and b) taxing labor income ona progressive
bass. Specificdly, the margind tax rate is zero for wage earnings below the level of minimum taxable
earnings, which we cdibrate based on existing deductions and exemptions, and a linear function of wage
earnings for earnings above this minimum. Along the economy’s basdline trangition path, we adjust the
intercept of this margind tax rate function. This adjustment affects both the average and margind rates of
taxation of wage earner. In year 2000, the average (across dl wage earners) vaue of the average labor
income tax rate is 11.3 percent. The average margind tax rateinthat year is 28.9 percent. Both of these
rates rise somewhat over the following three decades. 1n 2030, the average vaue of the average genera
wage tax rate is 12.3 percent, while the average margina rateis 38.2 percent.

The fact that workers have less disposable income out of which to save as well as much less

incentive to work is evidenced intheir asset accumulation. 1f one ignores the expansion of workers time
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endowments through technical change and compares a middle-class (group 5) 40 year-old in 2030 with
a40 year-old in 2000, one finds the 40 year-old in 2030 holding 25.7 percent fewer assets.

A third point is that when the population is measured in terms of lifetime labor productivity, the
nation’s impending aging is much less sgnificant. Table 3 compares the evolution of population shares
measured in bodies with shares measured inunits of lifetime labor productivity. Under theformer measure,
the share of the ederly in 2000 is 12 percent; under the later measure, it's9 percent. In 2030, the ederly
represent 22 percent of the population, but only 16 percent of the population adjusted for lifetime
productivity. Thus, correcting for labor productivity, the population is substantialy younger now and will
be subgtantialy younger in the future.2?

A find possible reason that capital degpening does not arise is that the country is not sarting its
aging process from a steady state with a stable ratio of capital per effective unit of [abor. If, because of
historic reasons, including past fisca policy and recent increasesinasset va uations, the capital-labor ratio

isunusudly high, the country may, inpart, be embarked onatranstion path to alower capita-labor ratio.

Living Standard I mplications
Asmentioned, payroll taxesin 2030 are 77 percent higher than in 2000, and average income tax
rates are 9 percent higher. Together, these tax hikesraisethe average total tax onlabor income tax by 42

percent. Thesetax increaseswill deprive the next generation of workers of much of their natural economic

22 Recall that in our model , ahigher rate of technical change has the same implications as a higher rate of

population growth. And faster population growth translates into a younger society.
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inheritance. Taking technology-driven productivity growth into account, 40 year-old workers 2030 after-
tax rea labor earnings will be only 12 percent higher because of the tax increases, compared with 35

percent higher were tax rates fixed

Alternative Life Expectancies

Although the Socia Security Adminigration projects substantid growth in longevity, this growth
fdls short of that forecast by demographers Ronad Lee and Lawrence Carter in their most recent update
of the Lee and Carter’s (1992) cdculations. Indeed, the Socia Security Administration’s projection
assumesit will take Americans over four decadesto start living aslong as the Japanese now live. Themore
optimigtic L ee-Carter projectionwas adopted by the 1999 Technica Panel of the Socid Security Advisory
Board, but largely ignored by the Socia Security trustees. 1t foresees 65 year-old Americansin 20501iving
to age 86 —three years longer than the Socid Security trustees predict.

The second panel of Table 2 shows the results of replacing our model’s Socia Security-based
longevity projection with that of Lee and Carter. The mgor differences between the base-case and the
Lee-Carter amulation involves the OASDHI tax rate. In 2030, the Lee-Carter tax rate is .6 percentage
points higher than in the base case. By 2100 it is 2.6 percentage points higher. The need to save for a
longer retirement stimul ates some additional capital accumulationaswel as morelabor supply. Inthelong-

run, the economy’ s capita-labor ratio and the redl wage are essentialy unchanged.

Delayed Retirement

Table 2's next pand consders whether getting retirees to go back to work would materidly
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improve the Stuation. Specificaly, it displays the results of assuming that workers remain fully productive
through age 65 rather than through age 62. Unfortunately, the results suggest that delayed retirement isno
panacea with respect to our socid security problems. The 2030 OASDHI tax rate is essentidly
unchanged. Aggregate labor supply is not much affected by the increase inretirement because young and
middle-aged agents spend some of their higher future earnings on more leisure. For example, in 2030, 40
year-olds in group 6 supply .6 percent less labor than in the base case.

Delayed retirement aso leads workers to reduce their retirement saving. This means less capita
accumulaion, which, inturn, spdisafdl in the capital-labor ratio and a drop inthered wage. 1n 2030,
the real wageis 4.2 percent lower than itsinitid vaue, compared with 3.7 percent lower inthe base case.
This decline in the red wage undoes the decline in the OASDHI tax rate associ ated withthe expansion of

the economy’ s labor supply from delayed retirement.

Can Higher Rates of Technical Change Save the Day?

The next two panels of Table 2 reproduce the basdine trangtion, but assume, respectively, 2 and
3 percent annua growthratesof technica progressrather thanthe 1 percent rate assumed inthe base-case.
These higher rates of growth in the size of the effective work force limit the risein payroll tax rates through
time. In 2030, the OASDHI tax rate is 24.3 percent in the base case, but 21.7 percent with 2 percent
technical progress and 19.2 percent with 3 percent technical progress. In 2100 the base-case OASDHI
tax rateis 26.5 percent; the corresponding tax rates assuming 2 and 3 percent technica progressare 19.7
and 14.7. Recdl that higher rates of technica progress are, in our modd, effectively equivaent to higher

rates of population growth. Hence, one would expect higher rates of technical progress to effectively
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reduce the country’s aging and maeridly limit therisein the OASDHI tax rate. But even assuming an
higoricaly very high 3 percent rate of technical progress, the OASDHI tax rate till rises by one third
between now and 2030.

Higher rates of technica progress have only minor implications for cgpita intensdvity. The capitd
shalowing exhibited in the base case occurs here as wdl, meaning that the red wage per unit of effective
labor aso declines. With a2 percent rate of technical change, thelong-run wageis 9.1 percent lower than
itsinitid vaue; with a 3 percent rate of technical change, it's8.7 percent lower. For point of reference, the
long-run red wage dedine in the base caseis 9.8 percent. Other things equd, one would expect higher
rates of technica change of the type we entertain to lower the red wage relative to the base case since it
entails more rapid growth of the effective labor force. However, in limiting the increase over time inthe

payroll tax rate, more capital accumulation occurs, which limits the decline in the red wage.

Gradually Cutting OASI Benefits By 50 Percent

The next set of results congder a gradud, 50 percent cut inOASI benefits. Thisreduction leaves
the OASDHI tax rates in 2030 and 2100 only 2.0 and 3.5 percentage points above the 2000 leve.
Limiting the growthin payroll tax rates limitsthe process of capital shdlowing. Indeed, in 2030, the capital-
labor ratio is the same as in 2000. Thereafter, the supply of capital does grow more dowly than labor
supply, but the long-run wage per effective unit of labor supply endsup only 2.5 percent lower, compared
with 9.8 percent lower in the base case. What' s interesting, though, isthat the long-run wage fdls at dl.
Our prior wasthat we' d seeamgor increasein capital per unit of labor and the real wage were the payroll

tax rate to remain fixed. Uponreflection, the explanationappears to be that because of technica change,
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the effective (measured in productivity units) populationdoesn'’ t age as much and that the economy’ sinitid

capita-labor ratio may be high rdative to what would arise in the long-run.

Raising Social Security’s Retirement Age

Directly cutting OASl benefits by 50 percent, even were it done dowly, would raise enormous
politica objections. In contrast, railsing the system’s age of normd retirement by three years more than is
currently dated to occur might be paliticaly paatable. For comparison with the previous results, note that
athree-year increasein the norma retirement age congtitutes aroughly 17 percent benefit cut. The next
pand in Table 2 showsthe resultsof sucha policy. While the OASDHI tax hike is mitigated, the effect is
small. By 2030, the tax rateis 19.2 percent. At the end of the century, it's 20.9 percent. The message
here is that even a very mgor increase in the OAS! retirement age would not suffice to prevent mgor

increases in the rate of payroll taxation.

Privatizing Social Security

Our next three smulaions contemplate an even more dramatic change to the OASI program,
namdy itscomplete dimination at the margin by paying out only those benefits accrued under the current
sysem. To be precise, the three amulations pay the OASI benefits of initid retirees in full and linearly
phase out OASl benefits for new retireesover a45-year period sartingin2000. In addition to providing
current retireesthar full accrued benefitsand exigting workers with what amounts to roughly their accrued
benefits, each privatizationdiminatesthe OASI tax rate and financestrangtional OA S| benefitswithanew

tax.
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Consder firg uangagpecidly dedicated consumptiontax for trandtion finance. The required tax
rateisinitidly 10.1 percent. Itrisesasthe baby boomersretireto avaue of 13.6 percent in2020 and then
gradudly declines. After 2062, the added tax is zero. The combined OASDHI payroll tax is reduced
immediatdy by 9 percentage points. It then growsby 3.4 percentage pointsover time asthe demographics
raise cost rates for the DI and HI programs.

The long-run economic gains from privatizing socia security are subgtantia. Compared with the
base case, the red wageis 15.1 percent higher in 2100. Thesegains arrive, however, dowly. By 2030,
the rea wage is only 5.3 percent larger than it would have been in the absence of privatization. This
reaively dow adjustment to Socid Security’s privatization is not surprising giventhe enormous overhang
of accrued OASI benefits that need to be paid.

The mgor rise in the red wage reflects sgnificant capital degpening. By 2030, the capitd stock
IS 22.5 percent larger than in the base case. By 2100, it's 77.6 percent larger. Long-run [abor supply, in
contrast, issomewhat smdler thaninthe base case. However, the simulusto capital formation is, by itslf,
enough to generate more output. Indeed, output at the end of the century is 11.1 percent larger thanks to
privatization.

While the consumption-tax trangition is dow, it ismore rgpid than ether the wage- or income-tax
financed trangtions. Both of the later two trangtions|eave the economy in the same long-run position, but
neither generates any capita degpening over the next thirty years. Indeed, in both cases there is capita
shdlowing at least through 2030 and aggregate output in that year is essentidly the same as in the base
case.

The explanation here istwofold. First, the consumption tax places more of its tax burden on the
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initid elderly, who, because they are close to the ends of their lives, have higher propensities to consume
than do the initid middle-aged or the young. In placing abigger share of the burden of paying off OAS
on old spenders and lowering the fiscal burdens on young savers, the economy consumes less and saves
more. Stated differently, with wage- and income-tax trangition finance, the young and middle-aged are left
with less digposable income that they can save for old age. The second reason isthat the consumption tax
represents, in part, a lump-sum tax on the economy’s initid wedth. Because lump-sum taxes are non-

digtortionary, the consumption tax provides workers with better overadl incentivesto work and save.

V. Wdfare Effects of Alternative Reforms

Tables 4 through 8 show the welfare effects of the five policy reforms discussed above. The
wefare changes are measured as the equa percentage increase (decrease) in consumption and leisure
needed by anagent in each year of her remaining life in the base-case trangtion to achieve the same leve
of utility as under the policy. The tables congder agents in five earnings classes born in different years,

where the year of birth is measured rdative to 2000.

Welfare Effects of Cutting Social SecurityBenefits or Raising the Normal Retirement Age
Table 4 displays the welfare effects from the gradud, 50 percent reductionin OA S| benefits. This
policy isfarly benign whenit comesto the very oldest initid members of society, whose benefitsare largdy
unchanged. Butit vistssomerather largewe farelossesoninitid middle-aged and low-income agentswho
are close to retirement and experience most or dl of the benefit cut. Thelargest of the table's reported

lossesis the 7.0 percent loss of agentsin class1 who areinitidly age 60. In contrast, their highest-earning
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contemporaries, those in group 12, have a much smdler wefare change -- only .935 percent. Thisis
expected given the comparatively amdl stake that high-income agents have in the U.S. Socia Security
system and the progressivity of the system’ s benefit formula.

While cutting OAS bendfitsin hdf is highly regressve inthe short run, it's aso highly progressve
inthelong run. Take those born 80 years after the policy begins. The poor in this cohort experience an
11.0 percent welfare gain, while the rich experience only a 2.8 percent gain. Thislong-run progressivity
of reducing or dimingting pay-as-you-go Socia Securityisafeature of our other policy amulaionsaswell.

What explains these long-run results? There are three offsetting factors at play. Frd, in cutting
OAS benefits, we are cutting the benefits of asystemthat provides benefits on a progressve bass. This
would suggest a regressve long-run outcome. But in cutting benefits we are dso  precluding mgor
increases in the highly regressive Socid Security payroll tax. Stated differently, maintaining the pay-as-
you-go nature of Socid Security is highly regressive given that it will vist mgor tax hikes on low- and
middle-income workers, but not on high-income workers, given the celling on the payroll tax. The third
factor involves the long-run increases in red wages ariang under the different policies High- as wdl as
middle- and low-income agents experience the same percentage real wage increase, but Snce we are
deding here with large tax and wage changes there is a dgnificant interaction between the two; i.e., for
those paying alarger share of tharr lifetime earningsin payroll taxes, the red wage increase coupled with
the substantia long-run tax cut spells alarger percentage increase in lifetime after-tax earnings.

Table 5 showsthe welfare effectsfrom raising Socid Security’s normal retirement age by 5 rather
than 3 years by 2025. As expected, the pattern of welfare changes is smilar to that in Table 3 because
this policy represents an indirect way of phasing it amagor benefit cut. But because benefitsare cut by a
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amaller percentage, the losses to the losers and gains to the winnersare smaler than in the previous case.

Welfare Effects of Privatizing Social Security

Tables 6 through 8 present welfare changes arisng from the complete privatization of the OAS
program assuming consumption-, wage-, and income-tax finance of trangtion benefits. Note the
remarkably large wefare gans privatization generates for low- and middle-income agentsin the long run.
Class 3, for example, experiences closeto a2l percent gan. For Class 12, there is dso a Sizable, 5.2
percent long-rungain. Why are these long-run gains so large? Firs, privaizingthe OA Sl system prevents
the doubling over the course of the century of what is aready a very high tax. Second, it diminatesthis
very high tax. And third, it leads to substantia capital degpening. Indeed, rather than declining by 10
percent, the real wage ends up risng by 5 percent. Compared with the base case, thislong-run 15 percent
increaseinrea wages and the roughly 20 percentage point dedline inthe payroll tax rate is strong medicine
for what would otherwise be arather aling economy.

Since dl three privaizaions generate the same long-run welfare levels, thar wefare differences
invave the trestment of initid generations. Wage-tax trandtion finance entails essentidly no wefare
changes for the initid dderly and very smdl wdfare changesfor those about to retire at the time of the
reform. In contrast, initid young workers fare much worse with wage-tax finance than with either
consumption-tax or income-tax finance. Thereasonisthat under wage-tax finance, theinitid elderly aren’t
asked to contribute very much to pay off the benefit lidbilities of the old systlem. Take, for example, initid
30 year-olds in class 3. Ther welfare loss is 1.82 percent under wage-tax finance, whereas under

consumption-tax and income-tax finance, thar losses are just 1.12 percent and 1.07, respectively. In
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ddlaying the trangtion, wage-tax finance aso reduces the wefare gains that would otherwise be enjoyed
by generations bornashort time after the reform.  Class6 membersborn fiveyearsafter thereform begins
experience a4.78 percent welfare gain with wage-tax finance, but 8.48 percent and 7.22 percent gains
under consumption- and income-tax finance.

A comparison of Tables 6 and 8 indicates the somewhat surprising fact that income-tax finance
hurtsthe initid e derly more than does consumption-tax finance. Therearethreereasons. First, OASDHI
benefitsare indexed by the modd to the priceleve, so the consumptiontax used to financethe privatization
trangtion triggers a benefit adjustment that insulates the red purchasing power of the elderly’ sbenefits. In
contrast, this autométic tax protectionisn't triggered by increasesinthe income tax.  Second, one can, and
our agentsdo, partly avoid the consumptiontax by making bequests. Thisoptionisn't avallable withincome
taxation; i.e., agents pay the same income tax regardless of how they spend their money. Third, given our
modeling of investment incentives aspartia expensing of new capita goods, increasesinthe capitd-income
tax rate, which occurs under income-tax finance, generates a capita loss with respect to the value of
exiging capitd. The initid ederly are primary owners of exiding capitd and are hit by this capitd loss
regardless of their expenditure choice with respect to consumption and bequests.

Hndly, note that none of the privaization smulations generate the quite large welfare losses
observed in Tables 4 and 5, in which benefits are cut in haf or greetly reduced viaan increase in the age
of normd retirement. 1n Tables 6 through 8, none of the welfare |osses exceed 3 percent. These sacrifices
seem modest compared to the very large wdfare gains accruing to low- and middle-income households

inthelong run.
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V1. Summary and Conclusion

Our amulaion model does aremarkably good job in tracking the nation’s aging. And, while it
abstracts frommany features of economic redity, it ssemsto be areasonabletool for sudying the generd
equilibrium feedback effects of the demographic trangtion. Although many commentators have suggested
that these feedbacks would ameliorate our socia insurancefinandng problems, the model says otherwise.
Over the next three decades, the model’ s dramatic 77 percent run-up in the payroll tax dissipates what
would otherwise be a naturd process of capita degpening. Indeed, Iabor will grow more rapidly than
capita throughout this century leaving 2100 real wages per unit of effective labor about 10 percent lower
than their current vdue. Although technica change will prevent the next generation of workers from
experiencing absol ute declinesinther living standards, the payroll tax hikes will expropriate muchof what
would otherwise be avery hedthy risein ther levels of welfare,

Maintaining the exigting system, but preventing payroll taxesfromdramaticaly risng would require
cutting Social Security benefitsin haf or tripling the increase in Socid Security’ s normd age of retirement
that isnow underway. Giventhisgloomy prognoss, does privatization offer asolution? The answer isyes,
withabig “but.” Theyesrefersto thefact that in privatizing retirement saving and diminating the OAS
payroll tax, workers will be given amuch desred tax break. But the taxes needed to pay off the accrued
ligbilities of the old system will impose burdens of their own. Generations dive at the time of the reform
would be hurt, withthe identity of the worst hit depending onthe choice of the trandtiontax. The sacrifices
that would be extracted frominitidly livinggenerations aren’t trivia,, yet they appear modest compared to
the tremendous gain privatizing Socia Security in the manner described here would provide the next

generation.
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Isthere adlver lining in the socid insurance clouds that this paper misses? There could be. Our
mode treats technica change as exogenous and our base case assumes the 1 percent annud rate of this
change will remain the same through time. Clearly, there is no way of knowing precisdy how fast
technology will progress. If it does advance much more rapidly, our children will be adle to bear thar
higher OASDHI tax burdens muchmoreeesly. But the possibility of dower technical progressaso exidts,
and this possibility may deserve more weight if, assome believe, technical progressis due to entrepreneurid
effort, which may be senstive to after-tax incentives.

Our mode can dso be questioned because of its sylized nature. It abstracts from uncertainty,
internationd trade, monetary policy, borrowing congraints, and a number of other aspects of economic
redity. Whether theincluson of thosefactorswould materidly dter our conclusonsisaquestion for future
research. But our own senseisthat it would not. Our nation’ s pending demographic change is so severe
that any reasonable modding of the economy will generate afiscd dilemma of the first order.

If demographics are going to dictate our economic future, the sooner weredize it the better. This
paper’ sfindings help in that respect. They show that macroeconomic feedback effects will not save the
day, and that nothing short of mgjor cutsin Socia Security and Medicare or the wholesale privatization of

Socid Security will prevent along-run doubling of U.S. payroll tax rates.
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Tablel

Comparing the Modd’s and Social Security’s Population Projections

Social Security Population Projections TheModel’s Population
Total Total
Population Population Shares Population Population Shares

Index Index
Year (100 in 2000) 0-19 20-64 65 + (100 in 2000) 0-19 20-64 65 +
2000 100.0 0.29 0.59 0.12 100.0 0.29 0.59 0.12
2005 104.1 0.28 0.60 0.12 104.6 0.27 0.60 0.13
2010 108.1 0.27 0.60 0.13 108.6 0.26 0.59 0.15
2020 116.0 0.25 0.58 0.16 116.0 0.25 0.57 0.18
2030 122.6 0.25 0.56 0.20 122.8 0.24 054 0.22
2050 131.2 0.24 0.56 0.21 124.2 0.23 0.53 0.23
2075 140.3 0.23 0.54 0.23 125.8 0.24 0.53 0.23
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Table2 Simulation Results

Effective National ~ Before- OASDHI Cost Rates
National Capital Labor Saving Tax Interest  Model? SSA
Y ear Income Stock Supply Rate Wage Rate
Base Case 2000 1.000 1.000 1.000 .046 1.000 .075 137 131
2005 1.091 1.064 1101 .044 .992 .077 .145 .136
2010 1191 1.137 1.209 .047 .985 .079 .158 147
2020 1.361 1271 1.393 .030 977 .081 197 183
2030 1.529 1.366 1.587 .011 .963 .084 243 .220
2050 1.889 1.500 2.039 .015 .926 .095 .257 .237
2075 2.479 1.845 2.736 .023 .906 101 .264 .262
2100 3.303 2421 3.663 .027 .902 103 .265 na
Lee-Carter Life Expectancies 2000 1.000 1.000 1.000 .051 1.000 .076 136 131
2005 1.091 1.066 1.100 .048 .992 .077 .145 .136
2010 1.194 1.147 1.210 .053 .987 .079 157 147
2020 1.368 1.294 1.393 .032 .982 .080 .203 183
2030 1541 1.403 1.590 .014 .969 .083 .249 .220
2050 1.918 1.548 2.060 .026 931 .094 .265 237
2075 2529 1.926 2.770 .021 913 .099 291 .262
2100 3.358 2.480 3.715 .026 .904 102 291 na
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Table2 Simulation Results

Effective National ~ Before- OASDHI Cost Rates
National Capital Labor Saving Tax Interest  Model? SSA
Y ear Income Stock Supply Rate Wage Rate
Three-Year Later Retirement 2000 1.000 1.000 1.000 .041 1.000 .076 137 A31
2005 1.096 1.057 1.109 .042 .988 .079 145 136
2010 1.197 1.129 1.220 .045 .981 .080 157 147
2020 1371 1.256 1411 .029 971 .083 .196 183
2030 1.539 1.353 1.607 .011 .958 .086 241 .220
2050 1.903 1.485 2.067 .015 921 .097 .255 .237
2075 2.500 1.832 2772 .023 .902 103 .262 .262
2100 3.330 2.408 3.711 .026 .898 105 .263 na
2% Rate of Technical Progress 2000 1.000 1.000 1.000 .051 1.000 .087 .140 131
2005 1.102 1.083 1.108 .047 .994 .088 147 136
2010 1221 1174 1.236 .049 .987 .090 157 47
2020 1461 1.350 1.500 .035 974 .094 .188 183
2030 1.753 1.509 1.843 .022 951 101 217 .220
2050 2.578 1.960 2.824 .038 913 114 .198 .237
2075 4.362 3.266 4.804 .046 .908 116 197 .262
2100 7.453 5.593 8.202 .047 .909 115 197 na
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Table2 Simulation Results

Effective National Before- OASDHI Cost Rates
National Capital Labor Saving Tax Interest  Model? SSA
Y ear Income Stock Supply Rate Wage Rate
3% Rate of Technical Progress 2000 1.000 1.000 1.000 .060 1.000 .100 144 131
2005 1.115 1115 1115 .054 1.000 100 .149 136
2010 1.257 1.237 1.264 .054 .994 .10 .158 147
2020 1.583 1.479 1.619 .040 .978 107 .180 183
2030 2.033 1.731 2.145 .032 .948 117 192 .220
2050 3.552 2.672 3.906 .053 .909 132 152 .237
2075 7.692 5.820 8.442 .060 911 132 47 .262
2100 16.783 12.786 18.376 .061 913 31 147 na
50% Cut in Benefits 2000 1.000 1.000 1.000 .065 1.000 .076 136 A31
2005 1.096 1.094 1.096 .062 .999 .076 135 136
2010 1.200 1.198 1.201 .063 .999 .076 .138 147
2020 1.387 1.403 1.382 .048 1.004 .075 .148 183
2030 1.578 1.578 1.578 .029 1.000 .076 .156 .220
2050 1.967 1.886 1.995 .027 .986 .079 167 237
2075 2.602 2.423 2.665 .033 .976 .082 171 .262
2100 3472 3.218 3.561 .035 975 .082 A71 na
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Table2 Simulation Results

Effective National ~ Before- OASDHI Cost Rates
National Capital Labor Saving Tax Interest  Model? SSA
Y ear Income Stock Supply Rate Wage Rate
Raise Social Security’s Retirement 2000 1.000 1.000 1.000 .059 1.000 .076 .136 131
Ageby 5rather than 2 Years 2005 1.094 1.084 1.097 .055 .997 .076 137 136
2010 1.196 1177 1.203 .057 .995 077 141 147
2020 1.381 1.356 1.389 .042 .994 077 .156 .183
2030 1.557 1.500 1577 .020 .987 .079 192 .220
2050 1.934 1721 2.011 .021 .962 .085 .204 .237
2075 2.551 2.166 2.694 .028 .947 .089 .209 .262
2100 3.401 2.861 3.603 .031 .944 .090 .209 na
Consumption-Tax Finance 2000 1.000 1.000 1.000 .063 1.000 .076 .047 131
2005 1.096 1.093 1.098 .062 .999 .076 .051 136
2010 1.201 1.199 1.202 .066 .999 .076 .056 147
2020 1.396 1434 1.383 .059 1.009 074 .068 .183
2030 1.598 1.674 1574 .046 1.016 .072 .081 220
2050 2.056 2.230 2.001 .051 1.027 .070 .081 237
2075 2.753 3.145 2.633 .048 1.045 .066 .081 .262
2100 3.684 4.299 3.499 .046 1.053 .065 .081 na



Table2 Simulation Results

Effective National Before- OASDHI Cost Rates
National Capital Labor Saving Tax Interest Model? SSA
Y ear Income Stock Supply Rate Wage Rate
Wage-Tax Finance 2000 1.000 1.000 1.000 .052 1.000 .074 .044 131
2005 1.094 1.070 1.102 .054 .993 .076 .048 .136
2010 1.198 1.162 1.211 .062 .990 .076 .052 147
2020 1.350 1.309 1.364 .035 991 .076 .064 .183
2030 1.548 1451 1.582 .027 .979 .079 .077 .220
2050 2.044 1.894 2.096 .053 .975 .080 .080 237
2075 2.808 2.977 2.753 .057 1.020 .070 .081 .262
2100 3.774 4.243 3.630 .048 1.040 .066 .081 na
Income-Tax Finance 2000 1.000 1.000 1.000 .052 1.000 .076 .043 131
2005 1.083 1.067 1.088 .045 .995 077 .047 136
2010 1.184 1.145 1.197 .051 .989 .079 .051 147
2020 1.368 1.318 1.386 .046 .988 .079 .061 .183
2030 1.564 1.506 1.584 .038 .988 .079 074 220
2050 2.021 2.037 2.016 .056 1.003 .076 .079 237
2075 2731 3.060 2.629 .053 1.039 .068 .081 .262
2100 3.664 4.271 3.482 .047 1.052 .065 .081 na
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Table3
The Projected Aging of the U.S. Population

Measured in Bodies and Units of Lifetime Labor Productivity

Population Shares Measured in Bodies Population Shares Measured in Units of
Lifetime Labor Productivity

Y ear 0-19 20-64 65 + 0-19 20-64 65 +
2000 0.29 0.59 0.12 0.36 0.55 0.09
2005 0.27 0.60 0.13 0.35 0.56 0.09
2010 0.26 0.59 0.15 0.34 0.56 0.10
2020 0.25 0.57 0.18 0.32 0.55 0.13
2030 0.24 0.54 0.22 0.32 0.52 0.16
2050 0.23 0.53 0.23 0.31 0.52 0.16
2075 0.24 0.53 0.23 0.31 0.52 0.16
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Table4

Wedfare Effects of 50 Percent Cut in Benefits

(base-case per centage changein lifetime consumption and leisure needed to achieve policy-induced utility level)

Generation’s
Year of Birth
Relativeto Palicy Class1 Class3 Class 6 Class9 Class 12
Start Year
-81 .020 .024 .025 .025 .018
-70 -3.701 -3.269 -2.585 -2.115 -.735
-60 -7.049 -5.870 -4.599 -3.555 -.935
-50 -5.180 -4.424 -3.288 -2.587 -.787
-40 -3.136 -2.281 -1.748 -1.474 -.640
-30 -.467 -.294 -.246 -.310 -.419
-20 1.871 1.722 1.494 1.244 142
5 8.468 8.088 7.176 6.258 1.583
30 10.320 10.450 9.483 8.296 2.383
55 10.795 11.142 10.221 9.085 2.735
80 10.959 11.369 10.450 9.300 2.823
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Table5
Welfare Effects of 5-Year Rather than 2-Year Increasein Social Security Normal
Retirement Age
(base-case per centage change in lifetime consumption and leisure needed to achieve policy-induced utility
level)
Generation’s Year
of Bi.rth Relativeto Class 1 Class 3 Class 6 Class9 Class 12
Policy Start Year
-81 .012 .015 .015 .015 .011
-70 -3.088 -2.732 -2.292 -1.871 -.639
-60 -6.179 -5.115 -3.985 -3.064 -.776
-50 -4.423 -3.272 -2.417 -1.894 -.558
-40 -1.631 -1.190 -.917 -.795 -.376
-30 148 .146 .100 .002 -224
-20 1.612 1.446 1241 1.040 .149
5 5317 5.110 4.556 3.991 1.013
30 6.219 6.321 5.778 5.135 1.459
55 6.473 6.784 6.283 5.626 1.673
80 6.561 6.915 6.420 5.756 1725
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Table6
Weéfare Effects of Privatization with Consumption-Tax Trangtion Finance

(base-case per centage changein lifetime consumption and leisure needed to achieve policy-induced utility level)

Generation’s Year of

Birth Relativeto Class1 Class 3 Class 6 Class9 Class 12

Policy Start Year
-81 -121 -.337 -.493 -.563 -.622
-70 -.574 -.820 -.978 -1.025 -1.271
-60 -1.502 -1.899 -1.972 -1.923 -1.507
-50 -2.858 -2.836 -2.598 -2.452 -1.605
-40 -2.935 -2.569 -2.294 -2.193 -1.813
-30 -1.641 -1.301 -1.177 -1.220 -1.810
-20 .876 1254 1.258 1.109 -1.125

5 9.407 9.409 8.480 7.424 941

30 17.982 17.853 16.019 14.022 3.994
55 20.172 20.340 18.353 16.113 4994
80 20.692 20.941 18.921 16.620 5.221
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Table7

Weélfare Effects of Privatization with Wage-Tax Finance

(base-case per centage changein lifetime consumption and leisure needed to achieve policy-induced utility level)

Generation'sYear
of Birth Relativeto Class1 Class 3 Class 6 Class9 Class 12
Policy Start Year
-81 -.041 -.050 -.053 -.052 -.038
-70 -.150 -.194 -.214 -.217 -.214
-60 -.272 -.469 -.513 -.507 -.263
-50 -.551 -1.263 -1.349 -1.240 =277
-40 =797 -1.812 -1.945 -1.822 -.888
-30 217 -1.421 -1.822 -1.863 -1.700
-20 2.506 -.207 -1.121 1.458 -3.037
5 9.194 6.365 4.782 3.741 -1.568
30 16.399 15.836 14.082 12.280 3.004
55 19.589 19.748 17.828 15.656 4754
80 20.551 20.799 18.794 16.511 5.165
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Table8

Weéfare Effects of Privatization with |ncome-Tax Finance

(base-case per centage changein lifetime consumption and leisure needed to achieve policy-induced utility level)

Generation’s Year

of Birth Relativeto Class1 Class 3 Class 6 Class9 Class 12
Policy Start Year
-81 -.914 -1.116 -1.180 -1.161 -.848
-70 =747 -.986 -1.109 -1.138 -1.189
-60 -1.059 -1.471 -1.595 -1.588 -1.260
-50 -2.333 -2.311 -2.153 -2.056 -1.358
-40 -2.652 -2.195 -1.941 -1.873 -1.627
-30 -1.845 -1.259 -1.069 -1.105 -1.763
-20 -.046 .828 1.023 .950 -1.245
5 7.396 7.850 7.220 6.366 335
30 16.820 16.772 15.083 13.221 3.569
55 19.879 20.004 18.092 15.886 4.857
80 20.621 20.870 18.857 16.565 5.193
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