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| Introduction

Generationd policy — the government's treatment of current and future
generdions -- is a fundamentd aspect of a nation's fiscd affars. The policy involves
two actions — redidributing resources across generations and dlocating to particular
generations the burden of paying the government's bills. Taking from one generation to
help another or forcing one generation to pay for another’s public goods raises a hogt of
ethicd as well as economic questions. How much of the government’s hills should future
generations be forced to pay? How should the government treat today’s ederly versus
today’s young? Should those born in the future pay more because they will benefit from
improved technology? Can the government redistribute across generations? If so, how
does this work? Does rdieving current generations of fisca burdens let them consume
more and, thereby, reduce or crowd out nationd saving and domedtic investment? Should
the government try to pool risks across generations?

Generationd mordity is the province of philosophers. But the positive questions
surrounding the trestment of the old, the young, and unborn have captivated economists
snce the birth of the discipline.  Their work has firmly embedded the andyds of
generationd policy within the broader theory of fisca incidence! This theory hes three
centrd messages. Fire, those to whom the government assgns its hills or designates its
assstance are not necessarily those who bear its burdens or enjoy its help. Second, the
incidence of policies ultimatdy depends on the economic responses they invoke.  Third,

goat from changes in economic digtortions, generational policy is a zero-sum game in

! For surveys of tax incidence see Kotlikoff and Summers (1987) and Fullerton and Metcalf (this volume).



which the economic gains to winners (incduding the government) equa the economic
losses to losers.?

Because the gulf between policy goas and policy outcomes can be so large
incidence andyss is both important and intriguing.  This is paticulaly true for
generationd policy where a range of private responses can frudrate the government's
intitives.  These incdlude intra-family intergenerationd redidribution, private changes in
saving and labor supply, and the market revauation of capita assets.

The admonishment of incidence theory that policy descriptions bear no necessary
relationship to policy outcomes is paticularly gpt in conddering the traditiond measure
of generationd policy, namdy officid government debt.  Notwithstanding its common
use, officid government debt is, as a mater of neoclasscd economic theory, an atifice
of fiscd taxonomy that bears no fundamenta relationship to generationa poalicy.

In contrast to deficit accounting, which has no precise objective, a redaivey new
accounting method, Generational accounting, attempts to directly assess generationd
policy. Specificdly, it tries to messure the intergenerational incidence of fiscd policy
changes as wel as understand the fiscd burdens confronting current and future
generations under existing policy.

Generational  accounting represents but one way of trying to quanttify the
economic impacts of generationa policy. Another is computer smulation.  Each passng
year sees the devdopment of ever more sophisticated and carefully cdibrated dynamic

computer smulation modds. These virtud environments are smplifications of economic

2 Changes (including reductions) in economic distortions include policy-induced changesin the economy’s
degree of risk sharing to the extent that marginal rates of substitution and production are not equated across
states of nature.



redity. But they dlow economigts to conduct stylized controlled experiments in studying
the dynamic impacts of generationd policies.

This chapter shows how generational policy works, how it is measured, and how
much it matters to virtud as wel as red economies. To make its points as quickly and
amply as possble, the chapter employs a two-period, overlapping generations modd.
This modd is highly versdile It illustrates the centrd controverses surrounding
generational policy, including its potentid impact on nationd saving and its potentid
impotency due to Ricardian Equivalence. It exposes the vacuity of deficit accounting.
And it ducidates the government’s intertempora budget condraint tha provides the
framework for generational accounting.

Section Il begins the andyss by presenting the two-period life-cycle modd,
defining generationa incidence, and showing the zero-sum nature of generationd policy.
Section 1l illudrates generationd policy with a ample example, namely a policy of
redigributing, in a non-digortionary manner, to the contemporaneocus ederly from the
contemporaneous young as wel as dl future generdtions. This example darifies the
difference between datutory and true fiscal incidence. It dso illuminaes, as described in
Section 1V, the arbitrary nature of fiscal labels as wdl as ther resultant fiscal aggregates,
including the budget deficit, aggregate tax revenues, and aggregae trander payments.
Findly, it illudraes the various guises of generationd policy, incuding Sructurd tax
changes, running deficits, dtering invesment incentives, and expanding pay-as-you-go-
financed socid security.

Once this example has been fully milked, the chapter shows that its lessons about

fiscd labeds ae gened. They aoply when fiscd policy, in generd, and generationd



policy, in paticular, is digortionary, when it is uncertain, when it is time inconsgent,
and when segments of the economy are credit congrained. Indeed, they apply to any
neoclasscd modd with rationd economic agents and rationd economic inditutions
(including the government).  This demondration sets the dage for Section V's
decription, illusration, and critique of generationd accounting. This section adso lays
out the implications of generationa policy for monetary policy.

Because generational policies play out over decades rather than years and can
have mgor macroeconomic effects, understanding their impacts is best understood
through computer smulation andyss.  Section VI presents results from smulatiing two
mgor generaiond policies — changing the tax dructure and privatizing socid security.
The messages of this section are that generationd policies can have sgnificant effects on
the economy and the well being of different generations, but that such policies take a long
time to dter the economic landscape.

Having illustrated generationd policy, its measurement, and the potentiad
magnitude of its effects, the Chapter turns, in Section VII, to Ricardian Equivdence — the
contention that generationa policy, despite the government’'s best efforts, just doesn't
work. The dleged reason is that parents and children are dtruigtic toward one another
and will use private tranders to offset any government atempts to redistribute among
them. Ricardian Equivdence has been assdled by theoridts and empiricids.  These
attacks have pad off. As Section VIl discusses, there are very good theoreticad and
empirica reasons to doubt the validity of Ricardian Equivdence, a least for the United

States  Section VIII condders the government's role in improving or worsening



intergenerationd risk sharing.  The find section, 1X, summarizes and concludes the
chapter.

To conserve space, the chapter makes no atempt to survey the voluminous
literature on generationd policy. But any discusson of the modern andyss of
generationd policy would be remiss if it faled to identify the four magor postwar
contributions to the fidd, namdy Samudson’'s (1958) consumption-loan modd,
Diamond's (1965) andyss of debt policies, Fedsein's (1974) andysis of unfunded
socid security, and Robert Barro's (1974) formdization of Ricardian equivdence. These
papers and their hundreds, if not thousands, of offspring collectively transformed the field
from a collection of intriguing, but poorly posed quettions to an extremdy rich and

remarkably clear set of answers.

I1. The Incidence of Generational Policy
The Life-Cycle Model

Consder a two-period, life-cycle modd in which agents born in year s have utility
Us defined over consumption when young, cys, consumption when old, Cos+1, l€isure when
young, lys, and leisure when old, lgs+ 1.
(D) Uy =U(Cp G oo ant)
For this dynamic economy, consumption and leisure from a point in time, say the
beginning of time t, onward is condraned by a congant returns production function
stifying

()] F(c, +Cy +0,,Chuy +Cpiy + Oragre ool +Iy[ - 2T, |y + IyT+l - 2T,...,k,) =0,



where gs is government consumption in year s, k; is the capita stock at the beginning of
time t (before time-t production or consumption occurs), and T is the time endowment
available to each generation in each period® Since there are two generations dive at each
point in time, the aggregate time endowment in each period is 2T. The arguments d (2)
are the net (of endowments) demands for consumption and leisure a time t and in dl
future periods plus the beginning of time t endowment of capita.

Output is non-depreciable and can be either consumed or used as capitd. Since
there are no future endowments of capitd, only the time-t endowment of capita enters
(2). The fact that al of the leisure being demanded in a given period enters as a sngle
argument independent of who enjoys this leisure implies that the amounts of labor
supplied by different agents are perfect subdtitutes in production.  Findly, the fact that
the aggregaie time endowment (T) is condant through time reflects the smplifying
assumption that each cohort is of equa size — the vaue of which is normdized to unity.

Using the congant returns-to-scale property, the production function can be

written as;

3 (Cot + Cyt + gt) + Rt+1(cot+l + Cyt+1 + gt+1)+"'+Wt (Iot +|yt) + Rt+th+l(|ot+l + lyt+l)"'+

t+1

k
=Et+wt 2T+ R, W,,, 2T+... ,

where Rs:1 is the margind rate of tranformation of output in period s into output in
period st+1 (the cost of an extra wnit of output in period st1 measured in units of output in

period s); i.e,

3 To keep the notation simple, this presentation abstracts from uncertainty in leaving out subscripts that
denote state of nature. Indexing commodities by the state of nature is straightforward.
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and ws is the margind rate of trandformation of output in period s into leisure in period s
(the cost of an extra unit of leisure in period s measured in units of output in period ),

ie,

5) w, ©

The terms Rs+1 and ws — the respective time-s margina products of capitd & time st+1 and
labor a time s-- are referenced below as pre-tax factor prices.

Equation (3) is the economy’s intertempora budget condraint. It requires that the
vaue of current and future consumption and leisure, adl messured in units of current
consumption, not exceed the value of the economy’s current and future endowments, aso
measured in units of current consumption.

In choosng ther consumption and leisure demands, agents born in year st
maximize (1) subject to:
() Cpt RusCoou +Wol o + RyWol oo =W +R W, T- h - RN,
where hysis the net payment of theold at time s.

Those agents born in t-1 maximize thar time-t remaning lifetime utility subject

to:
_ Ay
(7) Cot +Wt|ot __+WtT' hot

In (6) and (7), hys is the net payment to the government by the young a time s, and ao

represents the net worth of the initid ederly at the beginning of timet.



The Government’s I ntertemporal Budget Constraint
Subdtitution of (6) and (7) into the economy-wide budget congraint (3) yidds the
government’ sintertempora budget congraint:

®
K,

a, -
hot + hyt + R1+1 (hot+1 + hyt+l) + R(+1R+2(hot+2 + hy[+2)+"'= g + Rl+lgt+l + R1+1R+2gt+2+---+tT

The right-hand sde of (8) is the government’s hills -- the present vaue of it current and
future projected consumption plus its net debt, which equds the difference between totd
private-sector net worth and the economy’s aggregate capitd stock, (aot - ki)/R. The
government’'s intertemporal  budget condraint requires that either current or future
generdtions pay for the government's hills, where its hbills represent the sum of its
projected future consumption plus its initia net debt. As discussed below, different ways
of labding government receipts and payments will dter ho (the remaning lifeime net
payment, or generational account, of the time-t ederly) and (ax - ki) /R by equd
amounts.  In contrad, the lifetime net payments (the generationa accounts) facing initid
young (hy+Re+1ho+1) and future generations (hyst Rer1hosr1, for s>t) are invariant to the
government’s vocabulary; i.e, the fiscad burden on current and future newborns is wel

defined, whereas the government’ s net debt is not.

The Incidence of Generational Policy
Suppose that at time t the government changes policy. The policy change will
affect the generation born a time t-1 (the initid ederly), the generation born a time t

(the initid young), and al generations born after time t (the future generations). The



incidence of the policy for an affected generation born in year s is found by
differentiating (2):

dc

9 du, = ucysdcys +u e T ulysdl st Uy, dl

cos+1 os+l

For the initid ederly, s=t-1, and dcy.1=0 and dly.1=0, since consumption and leisure that
occurred before the policy changed isimmutable.

The incidence experienced by each generation born at for s3 t can be expressed
in units of consumption when young by dividing (9) by the margind utility of

consumption when young.

ys ys os+l
cys cys cys cys

du u Uyys U,
(1) == =do,+—hde,, +d + =
Equation (10) traces generationd incidence to changes in each generaion’s consumption
and leisure when young and old vaued in terms of their consumption when young. In
the case of the initid edely, the change in utility can be normdized by the margind

utility of consumption when old.

The Zero-Sum Nature of Generational Policy

Policy-induced changes in consumption and leisure experienced by the various
gengations dive a time t and theresfter must satisfy (11), which results from
differentiating (2).
(11)

(dc, +dc, +dg,) + R..(dCyy +dCyy +0G;) + Ry R, (ACh, +dC,, +0g,,)+..

W, (dlot + dlyt) + Rt+1Wt+l(d|ot+l +dl yl+1) + RuR W, (d|0t+2 +dl yt+2)+"' =0

10



Let E; stand for the sum over dl geneaations dive from time t onward (including the
initid ederly bornint-1) of policy incidence measured in units of time-t consumption.

du,., |, dU, du,,, du,,,

u u + I:2t+1 + R[+1R[+2 t...

12 E =
12 E -

cot oyt ucyt+1

Using (10) and (11), rewrite (12) as
(13)

n

Et = (Rtn+1 - Rt+l)dC0t+l + Rt+1(Rtr12 - Rt+2 )dcot+2+'"(wot - Wt)dlot + (W;t - Wt)dlyt +
(W2t+1Rtn+1 - Wt+1Rt+1)d| ot+1 + Rt+1(W;t+1 - Wt+l)d|yt+1 + Rt+l(wgt+2 Rtrlz - Wy, Rt+2)d|0t+2 +

R Rt+2 (W;HZ - Wt+2)d|yt+2+"-' dgt h Rt+ldgt+l - Rt+1Rt+2dgt+2'

t+1
where

u Uy u
) R W 2=, and w, ©

cos-1 cys cos

There are two sets of terms on the right-hand-side of (13). The fird st involves
differences between margind rates of aubditution (MRS) and margind rates of
transformation (MRT) multiplied by &) the change in the economic choice being distorted
and b) a discount factor. These MRS-MRT wedges arise from digtortionary fiscd
policies and are often referred to as margind tax wedges. This firgd set of terms is
related, but not grictly identicd to, the present vaue of the margind change in economic
efficiency (the change in excess burden) arisng from the policy. The second set of terms
measures the present vaue of the policy-induced change in the time-path of government
consumption.

Thus (13) shows that fiscal-policy incidence summed over across dl current and

future generaions equas a) the present vdue of the time-path of terms related to policy-

11



induced changes in excess burden and b) the increase in the present vaue of government
consumption. Thus apat from efficiency effects any change in  government
consumption must be fully paid for in terms of reduced welfare experienced by current or
future generations. If the policy entalls no efficiency change and no change in
government consumption, E; equas zero, and the policy smply redigributes fisca
burdens across generations.  Hence, ignoring efficiency effects, policy changes are,
generdiondly spesking, zero-sum in naure.  Either current or future generations must
pay for the government's spending and holding government spending fixed, any
improvement in the wellbeing of one generation comes a the cost of reduced welbeing
of another generation.

It's important to note that (13) takes into account policy-induced changes in the
time-path of factor prices. Apat from efficiency consderations, (13) tells us that all
intergenerational  redidribution, be it direct government intergenerationa redigtribution,
aigng from changes in the congdlation of net payments it extracts from various
generdtions, or indirect intergenerationd redigribution, arisng from policy-induced
changes in the time-path of factor prices, is zero-sum in naure.  Stated differently, the
benefits to particular generations aisng from policy-induced changes in wage and
interest rates are exactly offset by losses to other generations from such factor-price
changes.

Although the firsd sat of terms in (13) involving MRS-MRT wedges arise only in
the presence of economic digtortions, their sum represents a precise measure of the
change in excess burden only if the policy being conducted compensates dl generations

for the income effects they experience. To show how this compensation could be



effected, take the case of a policy change that a) does not dter the time-path of
government consumption, b) compensates members of each generation by keeping them
on ther pre-policy-change budget condraints, and ¢) does not require resources from
outside the economy (i.e., leaves the economy on its intertemporal budget constraint).*

Since each generation remains on its initid budget condraint (defined in terms of
its dope and intercept) the policy serves only to dter the choice of the postion on that
condraint. This change in the consumption/leisure bundle arises because of the policy’s
dteration in relative prices (i.e, because of changes in incentives). Hence, each
generdion’s change in utility arises due to a change in how it dlocates its budget, rather
than a dange in the Sze of its budget. The resulting change in utility is a pure change in
economic digtortion.  Because these utility changes are measured in units of time-t
output, adding them up, as (13) does, across dl current and future generations indicates
the amount (pogdtive or negative) of time-t output that could be extracted from the
economy by engaging in the policy, but usng generationspecific non digtortionary net
payments that keep each generation at its pre-policy change leve of utility.

To keep each generation on its initid budget condraint, the government must dter
the net amounts it takes from each generation when young and old to offsat al policy-
induced income effects, including those aisng from changes in reative prices of
consumption and leisure when young and old. Assuming, without loss of generdity, tha
the amount of digtortionary net payments made by each generation are offset by non
digortionary net payments of equa magnitude, the only income effects to be offsst are
those arising from changesin reative prices. This means setting dho such that

(15) dh, =dw,T - dw,(l

ot

% Thisisa Slutsky’s compensation in an intertemporal setting.
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and setting dhys and dhgs:1 for s3t such that

(16)
dhy + R;,,dhye, = AW, T +d(R Wy ) T - ARy NG = ARG Cogry = AWl - d(RG Woit)losi
Does this compensation policy saisfy the government's intertempora budget
condraint? The answer is yes. To see why, teke the differentids of (3), (6), and (7).
These equations plus (15) and (16) generate the differentid of the government’s budget
condraint.  Intuitively, the condant-returns property of the production function implies
that factor-price changes are zero-sum in naiure. Hence, the government can redistribute
resources from generations experiencing beneficid factor-price changes to those
experiencing adverse factor-price changes. This leaves each gengration on its initid

budget frontier, dthough, potentidly, at a different point on that frontier.

When one agpplies (15) and (16) in conjunction with a policy change that leaves
government spending unchanged, the resulting consumption and leisure differentids in
(13) are compensated ones. For discrete, as opposed to infinitesmal, policy changes, one
can integrate E; over the range of the policy change. The resulting expresson will be the
present value sum of each period's Harberger excess burden triangle, if there are no

initid distortionsin the economy.®

[11. Illustrating Generational Policy

A Cobb-Douglas Example

® Were one to expand the above analysis to incorporate uncertainty about future states of nature, all
commodities at a particular point in time would be indexed by their state of nature and the discrepancies
between marginal rates of substitution and marginal rates of transformation would capture the absence of
risk-sharing arrangements associated with incomplete insurance markets.

14



A very smple Cobb-Douglas two period life-cycle modd suffices to illudrate
how generationd policy works and why it cawnot be uniqudy described with

conventiond fiscal taxonomy. Let the utility of the young born at time s, Us, be given by:
@ U, =alogc, +(- a)logc,,,.

In (17), we make the assumption that labor supply is exogenous. Specificdly the young
work full time, and the dderly are retired. Also let the production function for output per

worker satisfy:
(18) Y, = Ak/

Each cohort has N members, so there is no population growth. Findly, assume that the

government takes an amount h from each member of each young generation and hands

the same amount to each member of the contemporaneous old generation.

At any time t+1, capitad per old person equds capital per worker, ki1, because the
number of old and young are equa. The amount d capital held a t+1 by each old person

iswhat she accumulated when young; i.e.,

(19 K, =W, - h-c,,.

Given that consumption when young equas a share, a, of lifetime resources, we can
write (19) as.
L, h

t+1 )

20 K. =w - h-a(w -
( ) t+1 Wt (\Nt 1+rt+1
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Fndly, usng the fact that factor prices equa margina products, we can express (20) as.

_ kb-l h
21) k. = (1 b)(L- a)AK® - hm(%).

Equation (21) represents the trangition equation for the capitd labor ratio. Knowing the

vauedf k;, one can solve (by nonlinear methods) for the value of ki 1.

The Crowding Out of Capital

Congder introducing the policy at time 0. Because a is between zero and one, the

derivative of kw1 for t = O with respect to his negative evaluated at h equals zero.
Hence, if we assume the palicy is introduced a time O, it reduces the economy’s capitd
gdock a each future date. What is the explanation for this crowding out of capita? The

answer is the increased consumption of those who are old at the ime of the reform — time
0. This cohort receives h for free i.e., without being forced to hand over h when young.

And the cohort immediady increases its consumption by h per person.  This present

vaue gan to the initid old is offset by a present vaue loss to the initid young and future
generdions of interest on h; l.e, if one discounts, & the time path of the margind
product of cepitd, the sum of dl the losses of interest on hby the initid young and future

generations, the totdl equals - h.

16



If the losses to the current young and future generations are equa in present vaue
to the gains to the initid old, why is there an initid (time 0) net increase in consumption
and a dedine in nationd saving? The answer is that the increased consumption by the
ddely a time 0 is only patidly offsss by the reduced consumption of the
contemporaneous young. As just indicated, the contemporaneous young pay for only a
amdl portion of the transfer to the initid ederly. Moreover, their propendty to consume,
a, is less than one — the propendty to consume of the initid dderly. So the postive
income effect experienced by the initid ederly exceeds in absolute value the negative
income effect experienced by the initid young, who, in awy case, have a sndler
propendty to consume. Hence, consumption of the initid ederly rises by more than the

consumption of the initid young fdls, thereby reducing nationd saving and investment.

Although dl future generations will be forced to reduce their consumption once
they are born, that doesvt matter to the time-O level of nationad consumption and saving.
Moreover, the eason this policy has a permanent impact on the economy’s capitd stock
is that there are dways generations coming in the future whose consumption has not yet
been depressed because of the policy; i.e, a any point in time, say t, the cumulated
policy-induced net increase in the economy’s aggregate consumption from time O
through time t is pogtive. Another way to think about the policy is to note that as of time
0 the old ae the big spenders, whereas the young and future generations are the big
savers. Indeed, future generations have a propendty to consume at time O of zero. So the

policy redistributes resources at time 0 from young and future saversto old spenders.

17



The Policy’ s Incidence

The incidence of the policy can be described as follows. The ddely & time O

receive h, and since factor prices at time O are unchanged, they experience no reduction

in the return they earn from their capitd. Hence, the policy unambiguoudy makes the
initid ederly better off. Next consder the young a time 0. They give up h when

young, but receive the same amount when old. On baance, they lose interest on the h.
This reduction in lifetime income is somewha counterbaanced by the fact the policy
drives up the return they receive on their savings. The reason is that the policy reduces ki
relative to what it would otherwise have been. (Note that while the policy dters ki and
subsequent levels of capitd per workers, it doesn't change ko, which means it doesn't

change the wage earned by the initid young.) Findly, condder those born a time 2 and

thereafter. Each of these generations loses interest on h. In addition, each earns a lower
wage on its labor supply and a higher rate of return on its saving than in the absence of

the policy. On baance, these factor price changes make these generations worse off.

Since there is nether government consumption nor economic digortions in this
example, the policy, according to (13), is zero-sum across generations with respect to

welfare changes. Now the derivative of each generation’s utility has two components —

the change due to raising h(above zero) and the change due to policy-induced factor
price changes. If we measure these two components in present vaue (in units of time-0
consumption) and add them up across dl generations, equation (13) tdls us that their sum

is zero. However, as indicated above, the sum across dl initid and future generations of

18



the firs component — the utility changes from raising h is, by itsdf, zero® Hence, the
present vdue sum of the utility changes experienced by initid and future generations
from factor-price changes must dso sum to zero. In concrete terms, this means that the
gan to the initid young from recaving a higher rae of return in old age, measured in
units of time-0 consumption, equas the sum of the net losses, measured in time-0
consumption, incurred by subsequent generations from recelving a lower red wage when

young plus a higher return when old.

V. Deficit Delusion and the Arbitrary Nature of Fiscal Labels

In presenting generationa policy in the Cobb-Douglas mode, no use was made of
the terms “taxes,” “transfer payments” “interest payments” or “deficits” This section
points out that there are an infinite number of equdly uninformative ways to labd the
above policy usng these words. Each of these dternative sets of labels use the words

“taxes,” “transfers” “spending,” and “deficits’ in conventiond ways. Consequently, no
st of [abels has a higher claim to relevance than any other.

The choice of a particular set of fiscd labels to use in discussng the modd (the
choice of fiscd language) is fundamentdly no different than the choice of whether to
discuss the modd in English or French. The messsge of the modd lies in its
mathematicd dructure. And no one would presume that that message would differ if the

model were discussed in English rather than French.

® Recall that the present value sum of the loss of interest on h by theinitial young and future generations

equals-h --thegaintotheinitial elderly.
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Showing that fiscd labding is, from the perspective of economic theory, arbitrary
edablishes that the “deficit” is not a well defined measured of generationa or, indeed,
any other aspect of fiscad policy. It establishes the same point with respect to “taxes,”
“transfer payments” and “spending,” where spending congsts of “transfer payments’ and
“interest payments on government borrowing.”  Since the “deficit,” “taxes” “transfer
payments,” and “spending” are, from the perspective of economic theory, content free, so
too are ancillary fiscd and nationa income accounting condructs like “debt,” “nationa
income,” “digposadble income” “persond saving” and “socid security.”  Given the
ubiquitous use by governments and economigts of these verba congructs to discuss,

formulate, and evauate economic policy, the import of this point cannot be overstated.

Alternative Fiscal Labels
Congder firg labeling the payment of h by members of the initid young and

future generations as a “tax” and the labeing of the receipt of hby the initid and
subsequent dderly as a “transfer payment.”  With these words, the government reports a
balanced budget each period since “taxes’ equd “spending.” This is true despite the fact
that the government is running a loose fiscd policy in the sense that it redigtributes

toward the initid old from the initid young and future generations. Furthermore, the
budget remains in baance regardless of whether the policy is extremey loose (h is very
large) or extremely tight (h is negative and very large in absolute vaue).

As a second example, let the government (1) labe its payment of hto the ederly

a time 0 as “trandfer payments” (2) labe its receipt of hfrom the initid young and
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subsequent generations as “borrowing,” and (3) labd its net payment of hto each elderly

generdion from time s=1 onward as “repayment of principd plus interest in the amount
of (1+ry h less an old age tax of rsh.” While each old person garting a time 0 il
receives h and each young person gill hands over h, with this dternative set of words
the government announces that its running a deficit of ha time O since time-0 spending

on transfer payments equas h and time-0 taxes equal zero. At time 1 and theresfter, the

deficit is zero dnce the old age tax equds the government’s interest payments (the only

government spending).  Hence, the stock of debt increases from O to h a the beginning
of time 1 and gays at thet vaue forever.

The above two examples are peciad cases of the following generd labding rule
1) labe the receipt from the young of has net borrowing from the young of mh less a
net trandfer to the young of (m1)h, 2) label the payment of h to the initid old &s a

transfer payment, and 3) labe the payment of hto the old in periods $*1 as return of

principa plus interest of n(1+rs)h less a net old age tax of (ml)h+rrrsh. Note that in

the first example, m equals 0. In the second, m equas 1. Also note that regardless of the
vadue of m, the government, on baance, extracts h from the young each period and
hands h over to the old each period.

The government’s reported deficit a time O is mh. At time s 1, the reported

deficit equas government spending on interest payments of nrsh plus net transfer
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payments of (m-l)h minus government net taxes of (ml)h+rrrsh; i.e, the reported

deficit in 81 is zero. Hence, from time 1 onward, the stock of government debt is mh.
Since m can be any podtive or negative integer, the government can choose language to
make its reported debt for s* 1 any Sze and Sgn it wants.

For example, if the government makes m equa © —30,000, it will announce each

period that it is “taxing the young 30,001 h and lending the young 30,000h and, in each

period 81, tha it is “receiving from the old principd and interest payments of
30,000(1+ rs)hand making a transfer payment to the old of 30,001h+30,000rsh. In this

case, the government reports a surplus a time O of 3000h.

Thus, each choice of m corresponds to a different choice of fiscd language. And
gnce the government and privaie sector are dways fully repaying those payments and
receipts that are described as “government borrowing” and “government loans” one
choice of m is no more natural than any other from the perspective of everyday parlance.
From the perspective of economic theory, the choice of m is completdy arbitrary as well;
i.e., the equations of the modd presented above do not contain m.

In addition to not pinning down the choice of m a a point in time, the modd’s

equations provide no redtrictions on changes in the choice of m through time. Let mg
gand for the choice of m applied to the receipt of h from the young & time s as well as

the receipt of h by the old a time st1. So m references the language used to describe

the fiscd trestment of generdtions s. In this case, the deficit & time s will equd the

quantity (mems1)h.



To summarize, regardless of the true Sze and nature of generationa policy as

determined by the sze and sgn of h, the government can announce any time-path of
deficits or surpluses it chooses. For example, the government can choose a sequence of
ms that makes its reported debt grow forever a a faster rate than the economy. This
means, of course, that the debt to GDP ratio tends to infinitely. It dso means tha the
invocation in economic modds of a transversdity condition, which limits the ratio of
debt to GDP, is a redriction about permissble language, not a redriction on the
economy’ s underlying economic behavior.

At this point, an irritated reader might suggest tha the above is Smply an exercise
in sophistry because as long as the government chooses its fiscd language (its m) and
gicks with it through time, welll have a meaningful and congstent language with which
to discuss fiscd palicy.

This is not the case. Even if the government were to choose an m and gtick with it
through time, the resulting time path of government deficits would have no necessary

connection to actua fiscd policy. As weve seen in the above example if the

government chooses a large (in absolute vaue) negative vdue of m to labd the hpoliw,
it will announce over time that it has a huge levd of assets, despite the fact that it is
conducting loose palicy. Moreover, the government’s choice of fiscd labels it
sacrosanct. The fact that the government has chosen a particular time-path for the value
of m doesn't preclude each individud in society from choosng her or his own time-path
of my in describing the country’s past and projected future fiscd affars. Each of these
dterndtive time pahs has the same dam (namdy zero) to explaining the government’'s

actua past, present, and future fisca podtion. Indeed, those who wish to show that
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deficits crowd out capitd formation need only define a time path of my that produces a
negative corrdation between invetment and the deficit. And those who wish to show the
opposite can choose atime path of ms that produces a positive correlation.

Findly, unless the government's fiscd policy is described in labd-free terms,
there is no way for the public to know what m the government has chosen or whether it is
maintaining that choice through time. In our smple mode, the reported deficit depends

on the current period's choice of m, the previous period’'s choice of m, as well as the sze

of h. Without independent  knowledge of h, the public can't tdl if the defict is
changing because of changes in fiscd fundamentds or smply because of changes in

fiscd labels. Nor can the public tdl if the same labels are being used through time.

Other Guises of Generational Policy

In the above discusson, weve indicated that the our h intergenerationa
redigtribution policy can be conducted under the heading “pay-as-you-go” socid security,
“deficit-financed trandfer payments” or “surplus-financed transfer payments” where the
deficits or surpluses can be of any sze. This is not the limit of the language that could be
used to describe the policy. The policy could dso be introduced under the heading of
“dructurd tax reform.” To see this, suppose the government initidly has in place a
consumption tax that it uses to make tranders to the young and old which precisdy equd
their tax payments. Now suppose the government switches from consumption to wage
taxaion as its means of collecting the same amount of revenue to finance the trandfer
payments. Since the initid dderly are retired and pay no wage taxes they will be

rlieved of paying any net taxes over the ret of their lives Hence, this reform
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redigributes to them from the initid young and future generations. These latter
generations find that the present vaue (caculated when young) of their lifetime net tax
payments has been increased.

Our find example of fiscd linguidic license is paticulaly atful. As discussed in
Auerbach and Kaoatlikoff (1987), it involves the government engineering a stock market
boom and, thereby, raisng the price a which the dderly sdl their capitd assets to the
young. In s0 doing, the government can clam that market revaduation, rather than
government policy, is respongble for improving the wel being of the initid edely a the

cos of lower wefare for the initid young and future generations. Since we want to

describe this outcome as a paticular labeling of our h policy, we need to darify the
difference between capitd assets and consumption goods. The difference arises not in
the physical property of the two, since our modd has only one good, but rather in the date
the good is produced. The economy’s capital stock at time t consists of output that was
produced prior to time t. And the government can tax or subsdize the purchase of output
produced in the past differently from the way it taxes or subsidizes output produced in the

present.

In terms of the equations of our modd, hgtands for the higher price of capita
(measured in units of consumption) that the young must pay to invest in capitd. It dso
dands for the higher price (measured in units of consumption) that the old receive on the
sde of ther capitd to the young.

How can the government engineer a stock market boom of this kind? The answer
is by announcing a tax on the purchase of newly produced capitd goods by the young.

Since the young can ether invest by buying new capitd goods or by buying old capita
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from the elderly (the capita vaued in the sock market), this will drive up the price of the
capitd the dderly have to sl to the point that the young are indifferent between the two
options. To avoid he government retaining any resources, we can have it return to the
young the equivdent of ther investment tax payments but in a lump-sum payment (a
payment that is not related to the levd of that invesment. This, plus a couple of
additiond dements that leave the effective tax rate on capitd income unchanged, will
meke the “invesment tax policy” differ in name only from conducting our benchmark
policy under the dternaive headings “pay-as-yourgo socid security,” “deficit-financed
transfer payments to the dderly,” “surplus-financed transfer payments to the dderly,”

and “structura tax change”’

Generalizing the Point that the Deficit is Not Well Defined

The above illudtration of the arbitrary nature of deficit accounting was based on a
dmple framework that excluded digtortionary policy, economic as wel as policy
uncertainty, and liquidity condraints. Unfortunately, none of these factors provide any

connection between the measured deficit and fiscd fundamentals.

" To make this policy fully isomorphic to our benchmark policy, we need to include six elements; 1) a
subsidy to capital income received by generation s when old that is levied at the same rate as the tax
generation s pays when young on new investment, 2) a lump sum transfer paid to the elderly equal to the
subsidy to capital income, 3) alump sum transfer to the young equal to the proceeds of the investment tax,
4) the setting of the investment tax rate each period to ensure that the net cost of purchasing the capital rises

by exactly h, 5) if the elderly consume their own capital, the government provides them a subsidy at the
same rate as the investment tax, and 6) if the young invest their own capital (the output they receive as
wages), they will be forced to pay the investment tax. Element 1 ensures that there is no change in the
effective rate of capital income taxation under this description of the policy. Elements 2 through 4 ensure
that the budget constraints of the young and old each period are precisely those of the benchmark policy.
Element 5 guarantees that the elderly are indifferent between consuming their own capital or selling it to
the young, and element 6 guarantees that the young are indifferent between investing their own wages,
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Digtortionary Policy

To see tha digortionary policy has no purchase when it comes to connecting
deficits with fiscd fundamentds, consder agan the generad mode that indudes vaiable
fird period and second period leisure and net payments from the young and old in period
t to the government of hy and hot. To introduce digtortionary fiscd policy, we smply let
hy: and ho: depend on how much generation t decides to consume and work when young
and old, respectivdy. In maximizing its lifetime utility function subject to (6) or (7),
agents take into account the margina dependence of hy and how1 on their consumption
and leisure demands and this margind dependence helps determine the margind prices
they face in demanding these commodiities.

Our modd with digtortionary policy thus condsts of @ government-chosen time-
paths of the hy and hy functions and g (government consumption demands) that satisfy
the government’s intertempora budget condraint, household demands for consumption
and supplies of labor, and firms supplies of output and demands for capitd and labor
inputs.  Market clearing requires that, in each period adong the economy’s dynamic
trangtion path, a) firms aggregate output supply cover the consumption demands of
households and the government plus the investment demand of firms and b) labor supply

equds labor demand.

The fact that we can formulate and discuss our model of digortionary fisca
policy making no use whatsoever of the words “taxes” “transfer payments,” or “deficits’
in itdf tdls us that the deficit has no connection to policy, even if tha policy is

digortionary. But to drive home the point, condder labding hy as “government

purchasing new capital for investment from other young people, or purchasing the capital owned by the
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borrowing” of mhy: from the young at time t less a “net trandfer payment” to the young at
timet of (m-1)hy:. The corresponding labeling of the payment by the old of hg.1 would
be labeled as “repayment of principa and interest” of -mhy: (1+rw1) (Which is negative,
because the government is doing the repaying) plus a “net tax payment” of ho1 + mhy
(1+rw1). Notice, that regardiess of the size of m, the net payments of generation t when
young and old are hy; and hot+1, respectively and its generational account is hy + R+1ho1.
Thus, the choice of the time path of the ms makes no difference to economic outcomes,
dthough it leads to a sequence of “officid” deficits, d;, of

(22) d,=mh,-m_h, .

To make this math more concrete, suppose that the government finances its
possibly time-varying consumption each period based on a net payment from the young
of hy, which distorts each generation’s firgt-period labor supply.® How can observer A
report that the government is taxing only the labor earnings of the young from time O
onward and aways running a balanced budget? How can observer B report that the
government runs a deficit of hy, at time 0? And how can observer C report that the same
government runsasurplus of hy, a time 0?

The answer is that observer A sets m equa to zero for al s, observer B sets my
equal to zero and m equal to 1; and observer C sets my equa to zero and my equd to -1.
Observer A describes the government as taxing generation 1 when it is young on the
amount it earns when young. Observer B describes the government as taxing generation
1 when it is old on the accumulated (at interest) amount it earns when young. Observer C

describes the government as taxing generation 1 when it is young on its labor supply by

elderly.
8 In this example, the net payment of the old each period is assumed to equal zero.
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more than the amount needed to cover government spending. Observer C dso describes
the government as subsdizing generation 1 when it is old based on the accumulated (at
interest) amount it earned when young. The key point here is that, dthough dl three
obsarvers report different time-0 deficits, dl three report that the government is imposing
the same tax, at the margin, on labor supply when young.

The labels of observers B and C may, at fird, seem a bit strained because they
entall daing that the government is collecting revenue or making subsidies in one period
based on economic choices nade in another. There are, however, multiple and important
examples of such docution. Take 401k, IRA, and other tax-deferred retirement accounts.
The tax treatment of these accounts is expressly described as taxing in old age the amount
earned when young plus accumulated interest on those earnings.  Another example comes
from the Socia Security System, which provides socia security benefits in old age based
on the past earnings of workers in a manner that connects margind benefits to margind
past contributions. A third example is the U.S. federd income tax which taxes socid
security benefits and thus, indirectly, taxes in old age the labor supplied by retirees when
they were young.

Moreover, such cross-period references aren't essentid. Take B’s observation
that generation 1 pays zero taxes when young and (1+rp)hy: taxes when old. B can
describe the zero taxes that generation 1 pays when young as “revenues from a tax on
labor supply when young less a lump-sum transfer payment made to the young & time 1
of equad vaue” And B can describe the taxes generation 1 pays when old as a “lump

sum tax.”®

° Recall that, according to observer B, this second-period lump-sum tax is offset by the second-period
repayment of principal plus interest on the government’s borrowing, so that the agent makes no net

29



Although the modd discussed above has only a sngle type of agent per
generdion, the argument about the abitray nature of fiscd labels is equally vdid if
agents are heterogeneous.  In this case, the net payments to the government, hy: and hgt,
will differ across agents. If the government cannot observe individuad characteridics,
like innate tdent, these functions will be anonymous. On the other hand, the labeing
convention — the choice of my can be individud specific; i.e,, we are each free to describe
our own and our fellow citizens net payments to the government with any words we like,

Ghiglino and Shdll (2000) point out that if the government were redtricted in its
choice of words to, for example, announcing only anonymous tax schedules, those
resrictions might, in light of limits on reported deficits condraned the government's
policy choices.  This point and their andyds, while very important, is orthogona to the
one being made here, namdy that whatever is the government’s policy and however the
government came to choose that palicy, it can reasonably (in the sense of usng standard
economic terminology) be described by men ad women, who are not encumbered by

government censors, as generating any time path of deficits or surpluses.

Liquidity Condraints

Another objection to the above demondrations that “deficit” policies are not well
defined is that they ignore the posshility that some agents are liquidity condrained. If
some young agents can't borrow againgt future income how can they be indifferent
between a policy that involuntarily “taxes’ them and one that voluntarily “borrows’ from

them? There are two answer's.

payment in the second period. Thus, if the agent dies prior to reaching the second period, observer B can
claim that the agent’s estate used the proceeds of the debt repayment to pay the second-period lump-sum



Fird, the government can compel payments with words other than “taxes” For
example, government's dl aound the world ae currently “reforming” their socid
Security penson sysems by forcing workers to “save’ by making contributions to
penson funds, raher than by meking socid security “tax” contributions.  The
governments are then “borrowing” these “savings’ out of the penson funds to finance
current socid security benefit payments.  When the workers reach retirement, they will
receive “principd plus interest” on their compulsory saving, but, presumably, dso face
an additiond tax in old age to cover the government’s interest costs on that “borrowing.”
While this shdl game dters no liquidity condraints, it certanly raises the government's
reported deficit.

The point to bear in mind here is not tha governments may, from time to time,
opt for different words to do the same thing, but, rather that any independent observer
can, even in a setting of liquidity condraints, reasonably use dternetive words to describe
the same fundamenta policy and, thereby, generate totd different time-paths of deficits.

The second reason why liquidity-congtrained agents may be indifferent between
“paying taxes’ and “lending to the government” is due to Hayashi (1987). His argument
is that private-sector lenders are ultimately interested in the consumption levels achieved
by borrowers since the higher those levels, the greater the likdlihood that those who can't
repay will borrow and then default. When the government reduces its “taxes’ on
liquidity-constrained  borrowers, private lenders reduce their own loans to those
borrowers to limit the increase in their consumption. Ingtead of lending as much as it did
to its borrowers, the private lenders make loans to the government. Indeed, in

equilibrium, the private lenders voluntarily “lend” to the government exactly the amounts

tax.
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the liquidity-constrained agents were otherwise sending the government in “taxes”
Hence, the borrowers find their private loans cut back by precisdy their cut in taxes (i.e,
they find their “tax cuts’ being used to buy government bonds) and end up with the same
consumption.  Thus, changing language will not dter the degree to which any agent is
liquidity condrained dSnce these condrants will themsdves be  determined,
fundamentaly, by the unchanged levd and timing of the agents resources net of their net

payments to the governmen.

Uncertainty

A third objection to the propostion that fiscd labels are economicdly arbitrary
involves uncertainty. “Surely,” the objection goes, “future trandfer payments and taxes
ae less cetan than repayment of principd plus interest, so one can't meaningfully
interchange these terms”  In fact the risk properties of government payments and receipts
provide no bads for their labeling; i.e, the deficit is no better defined in modds with

uncertainty than it is in models with certainty. The reason is that any uncertain payment
(receipt) )~(, where the ~ refers to a variable that is uncertain, can be relabeled as the

combination of a certain payment (receipt) X plus an uncertain payment (receipt) X -

X . Soane payment when young of hy and an uncertain receipt when old of h,,,, can be

ot+L

described as a net payment when young of hy plus a certain old age receipt of hy/R.+1 less

an uncertain receipt of h,,- hy/ Rs1. Regadiess of what one cdls the uncertain

component of this recapt, there are, as we've seen, an infinite number of ways to labd

the certain payment when young and the certain receipt when old. More generdly,
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whatever are the risk properties of net payments that are labded “borrowing” and
“interest and principa repayment,” these same net payments can be labded as “taxes’
and “transfer payments.”

Take, as an example, Barsky, Mankiw, and Zeldes (1986) demondration that “a
tax cut coupled with a future income tax incresse (that pays off the associated borrowing)
can dimulate consumer spending” and that “the margina propendity to consume out of a
tax cut, coupled with future income tax increases, can be substantid under plausble
assumptions”  In ther two-period life-cycle model, agents second period earnings are
uncertain. According to the way they labe their equations, the government cuts taxes by
an amount T when workers are young and repays its borrowing by taxing workers when
old in proportion to ther earnings. Since agents have no way to insure ther risky
eanings, the policy provides an dement of intragenerational risk sharing and, thereby,
lowers precautionary saving and raises consumption when young. Barsky, Mankiw, and
Zddes view this increase in consumption in response to the “tax cut” as a Keynesan
reection to a Ricardian policy.

While the points Barsky, Mankiw, and Zeldes make about consumption under
uncertainty are impeccable, ther findings have nothing to do with “tax cuts” “deficit
finance” or “the timing of taxaion.” One can equdly well describe ther equations as
showing that there is a Szeable and very non-Keynesan consumption response to a tax
hike of d9ze T. How? By labding the policy as “rasng taxes on the young by T and
making a loan to the young of T.” When the young are old, the government “receives
loan repayments of T plus interest” but makes a “transfer payment” of 2T less an amount

that is proportional to earnings at the same rate described by Barsky, et. d. asthe tax rate.



Time Condgtency

Ancther question about the dleged arbitrary nature of fiscal labels is whether the
timing of “taxes’ is better defined in a setting in which government policy is subject to
time-consistency problems® One way to demonstrate that it is not is to show that time
incondstent policy can be modded with no reference to “taxes” “trandfers” or
“deficits” Take, for example, an economy conggting of a generation that lives for two
periods and is under the control of a time incondstent government in both periods.

Specificdly, suppose the government has a socid wefare function Wi(uq,uz,... un) thet

represents its preferences over the lifetime utilities of agents 1 through n when they ae
young. Let Wy(us,Uz, . Un) represent the government’s preferences when the agents are
old. Further, assume that agent i’s utility is a function of her consumption when young
and old, ¢y and cio, her leisure when young and old, liy and li, and her enjoyment of
public goods when young and old, gy and go. Thus, Ui = U(Giy,Cioliy.lio,0y,00). When the
cohort is old, the government will maximize W, teking as given the consumption and
leisure and public goods that each agent enjoyed when young.

If the Wo( , , , )and W( , , , ) functions differ, the government's preferences will
be time inconsgent. In this case, the young government (the government when the
cohort is young), will redize that the old government will exercise some control over the
consumption and leisure that agents will experience when old and use tha control to
generate undesirable outcomes.  Consequently, the young government will use dynamic

programming to determine how the old government will make its decisons and the ways

inwhich it can indirectly control those decisons.

10 Note that time consistency problems can be potentially resolved by having successive governments
purchase consistent behavior from their predecessors. See Kotlikoff, Persson, and Svensson (1988).
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The government, both when it is old and young, can use nortlinear net payment
schedules to redidribute across agents and extract resources from agents.  If the
government is not able to identify particular agents, these net payment schedules will be
anonymous.  If government favors agents with particular unobservable characteristics,
such as low ahility, it will condition its net payments schedules on observables, such as
earnings, that are corrdated with those characterigtics, and face sdf-sdection condraitns
asin Mirrlees (1971).

The government’s second-period optimization is adso condraned by the amount
of second—period output, which depends on the economy’s second-period capital stock as
well as agents second-period labor supplies. The solution to this problem includes the
choice of g, ad as wdl as agent-specific second-period vaues of consumption and
leisure. These choices are functions of second-period capitd, and these functions are
used by the young government in setting policy; i.e, the young government condders
how its net payment schedules will affect the economy’s capitd in the second period and,
thereby, the consumption, leisure, and the public goods enjoyed by different agents when
old. In recognizing that the old government will control second-period outcomes, the

young government formulates a time-consstent policy.

An Example
To make this point concrete, condder a smple model with two agents, a and b,
both of whom would earn w when young and old were they to work full time. The young

government supplies 2g, and the old government 2g, in public goods  The two



governments differ with respect to their preferences over the utilities of the two agents, ua

and up. Specificdly, assume that a>.5 and that

(23) W, =au, +(1-a)u,

(249 W, =(1-a)u, +au,
Suppose that utility is separable in public goods, consumption, and leisure and that the
utility of consumption and leisureis given by

(25) u, =logc, +logl,, +q(logc, +logl;,) fori=aandb

It's easy to show using dynamic programming that the congstent solution entails

c, (- a)(+a)
(27) Wl ay = Cay
(28) wl,, =C,,
W
- a)w+—- g, -
(29 ¢, = R R,

1+q

where R stands for 1 plus the rate of return. A symmetric set of equations holds for the
consumption and leisure of agent b with a replaced by (1-a) and (1-a) replaced by a.
These government choices for consumption and leisure can be compared with the private
choices that would arise in the absence of government policy. Those private demands are
found by setting a, gy, and g, to zero. Compared to the no-policy setting, the interaction
of the two governments digtorts the intertempord dlocation of consumption and leisure

of the two agents. Agent a (b) ends up with higher (lower) ratios of consumption when



old to consumption when young and leisure when old to leisure when young. The reason,
of course, is that the old government redistributes toward agent a, while the young
government redistributes toward agent b.

Having worked out the best lifetime dlocations that it can achieve given the old
government's ultimate control of second-period outcomes, the young government needs
to implement this time-consstent solution. Because it can announce nontlineaer as well as
non-differentidble net payment schedules, the above dlocation can be decentralized in an
infinite number of ways. One way is to announce agent-specific lump-sum payments, hy
and hy, plus agent-specific payments per unit of expenditure on old-age consumption and
leisure, pa and pp. In this case the agents will percaive the following lifetime budget
congraints:

@) (c, +w,,)+ Palle M) W

a

@D (c, +wly) + P (o T W) =w+%'- h,,

where

32 h =(2a- 1)(w+"%)+ 2(1- a)(g, +9_Ro

(3 h,=(- 2a)(w+)+2(g, +°
@) p =2
a
__a
35 p,= T

Note that the two lump-sum payments add up to the present vaue of the

government’s purchase of public goods. Also note that since a>.5, agent a faces a lower
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margind payment on second-period expenditures than does agent b. It's easy to show
that the margina payments generate no net resources to the government.

The fact that one can, as just shown, modd time-inconssent government
preferences without resort to the terms “deficit,” “taxes” or “transfer payments’ indicates
that whatever are the policies that arise in the modd just described or in Smilar modds,
they can be labeed any way one wants. Indeed, models of time consstency that cannot
be relabeled fredy may be predicated on fiscd irrationdity. Consder, in this respect,
Fischer’s (1980) classic andysdis of time-inconsstent capita-income taxation.

Fischer's modd aso features a dngle generaion that consumes and works when
young and old and a government that wants to provide public goods. But unlike the
above modd, dl generation members are identicd. Fischer permits his government to
levy only proportiondl taxes on labor earnings when young and old and a tax on capita
holdings when old. These redrictions may seem benign, but they’re not. Why? Because
Fischer is saying that the old government can levy what from the perspective of the
second period is a nondigtortionary tax on capital, but that it can’'t levy the same nont
digortionary tax as pat of a nonliner second-period earnings tax in  which
inframerginal earnings are taxed at a different rate than are marginal earnings™

If one drops Fischer’'s redtriction and dlows non-linear net payment schedules, his
mode collapses to the aove modd with a=.5. In this case the young and old
governments agree and extract inframargind net payments to pay for public goods.

Hence, Fischer's economy ends up in a firg-best equilibrium, in which no margins of

M sSuppose, for example, that Fischer's old government levies a tax of 50 units of the model’s good on
capital and a 15 percent proportional tax on labor earnings. From the perspective of second-period agents,
this is no different from a policy under which the government announces that it will not tax capital at all,



choice are digorted. This is a far cry from the third-best equilibrium Fischer proposes —
an equilibrium in which the government can only tax second-period earnings in a
digortionary manner and to avoid doing 0, places very high, and possbly confiscatory
taxes on agents cepitd accumulation.  Agents naturaly respond by saving little or
nothing.

Do Fischer's redrictions, which he doesn't judify, reflect economic
condderations, or are they amply a subtle manifestation of fisca illuson? One economic
argument in their behaf is that the governments he contemplates don’'t have the ability to
observe individua earnings or capital holdings and are forced to collect net payments on
an anonymous bass. For example, the governments might be able to collect net
payments from firms that are functions of the firms aggregate cepitd holdings and
aggregate wage payments, but not be able to collect net payments from individua agents.
This doesn't immediately imply the absence of inframargina labor earnings taxes since
the governments could, in addition to taxing the firms tota wage bill a a fixed rae, levy
a fixed payment per employee on each firm, assuming the government can observe the
number of employees. But, for argument’'s sake, let’'s assume the government can't
observed the number of employees.

In this case, can one ill re-labe fiscd flows in Fischer’s mode without changing
anything fundamenta? The answer is yes. Take the fird of Fischer’'s two third-best
equilibria It entalls a firg-period proportiona labor-earnings tax, a second-period
proportiond capitd levy, and no second-period labor-earnings tax. Now darting from

this tax structure, suppose the government wants to “run” a smaller surplus. It can do so

but instead assess a 50 unit tax on the first dollar earned and a 15 percent tax on each dollar earned
thereafter.
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by labding firs-period labor-income taxes of T, as “a firg-period “loan” to the
government of Ty plus a “second-period tax” of (1+r)Ty, where r is the rate of interest.
Since this second-period tax is caculated as a function of labor earnings when young, the
re-labding dters no incentives to work when young. Nor does it change the
government’s cash flows, since the government gill receives Ty in the first period as a
“loan” and uses the (1+r)Ty second-period “tax” receipt to repay “principa plus interest”
on its firg-period “borrowing.” The government has no reason to ether @ renege on
repaying this cebt or b) tax these debt holdings because in the second period it is getting
al the receiptsit needs from its non-distortionary capitd levy.*?

If the government is effecting its transactions through firms, it can borrow from
firms in the firgd period, repay the firms in the second period, and assess a tax in the
second period on the firms based on their firs-period wage payments. In this case, the
firms will withhold and save enough of the worker's fird-period pre-tax wages so as to
be able to pay these extra second-period taxes. The firms will invest in the government
bonds and use the proceeds of those bonds to pay off the additional taxes.

Fischer's dterndiive third-best tax dructure entails a confiscatory tax on dl
physcad capitd accumulated for old age and podtive fird- and second-period labor-
earnings taxes. Can the government, aso in this setting, postpone its taxes on firgt-period

labor earnings and get the young, or the firms on behdf of the young, to lend it what it

121 the government wants, instead, to announce a larger first-period surplus, it can raise the first-period
labor-income tax, lend the additional proceeds back to the young, and provide a second-period subsidy on
first-period labor earnings paid for with the proceeds of the loan repayment. Again, the old government has
Nno reason to renege on this second-period subsidy becauseit is already collecting all the resources it needs
via the non-distortionary capital levy. Alternatively, it can collect the second-period capital-income tax in
the form of a first-period tax on the acquisition of assets and then lend these additional first-period receipts
back to theyoung. Thisleavesthe net payment of the young unchanged, and the second-period repayment
of principal plusinterest on the loan gives the government the same second-period net receiptsit has under
itsinitial wording.



would otherwise have collected as fird-period taxes? The answer is yes. If the
government reneges on its debt repayment in the second-period, by ether repudiating the
debt or levying a tax on holdings of debt, the old, or the firms on ther behdf, won't be
able to repay the taxes that are due in the second-period on firgt-period labor earnings
unless the government violates Fischer's dricture againgt taxing second-period earnings
a other than a fixed rae that is independent of the levd of earnings. To see this, note
that taxes levied on firg-period labor earnings are, from the perspective of the second
period, lump-sum snce firgd-period labor supply decisons have dready been made. So
paying off the debt has no efficiency implications because the proceeds of this debt
repayment are immediately handed back to the old government in the form of a lump-
sum tax. If the government were to renege on its debt and dso tax firgt-period labor
earnings in the second period, it would force the old (the firms) to pay additiona taxes
from the proceeds of their second-period labor earnings (their second-period wage
payments). This would require a non-linear tax, which, again, is something that Fischer
seems to have ruled out a priori. The nonlinear tax in this case would be a fixed
payment, independent of second-period labor earnings, plus a payment based on the leve

of second-period labor earnings.

Voluntary vs. Involuntary Payments

A find issue is whether the voluntary nature of private purchases of government
bonds makes debt labes meaningful. This propogtion is indirectly advanced in a very
interesting aticle by Tabdlini (1991) on the sudanability of intergenerationd

redigribution. In his mode, the government wants to finance uniform trandfer payments
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to young parents by extracting payments from a subset of them, namdy those that are
rich. Unfortunatdly, Tabdlini’'s government can't observe endowments, and were it to
force dl young parents to make the same payment, it would defeat its purpose. Instead,
the government “borrows’ from young parents, with the result that only those young
parents with large endowments voluntarily “lend” to the government. Tabdlini notes that
these loans will be repaid when these rich parents are old. Why? Because their children
will join with them in voting for debt repayment snce much of that repayment will come
from the children of the poor. In the course of showing that intragenerationd distribution
consderations can help enforce intergenerationa reditribution, Tabdlini dams that this
same policy could not be implemented through a socid security system, because a socid
security tax would be compulsory.

| disagree for the smple reason that sociad security tax payments need not be
compulsory. Ingtead of announcing that is “borrowing,” Tabdlin’s government could
equaly wel announce a payrall tax tha is the same function of the young parents
endowment as is their debt purchases. The government would aso announce socid
security benefit payments that are set equa to the tax contributions plus the market rate
of return that would otherwise be paid on government bonds. True, the government can't
force the parents, when they ae young, to pay socia security taxes because the
government can't observe the parent's initid endowments. But there is no need to enforce
the tax collection; the same parents who would otherwise have purchased debt will want
to pay the tax because it will ensure them an old age socid security benefit in a setting in

which they have no other means to save for old age.
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Note that in many countries, payroll tax payments are in large pat voluntary.
Workers can choose to work in the formal sector and pay those taxes or they can choose
to work in the informa sector and not pay. Another way to think about “enforcing” the
“tax” is for the government to announce a pendty, namdy, disqudification from recept
of the old-age transfer payment, so that forma-sector workers could choose not to
contribute without the fear of being sent to jal. Note dso tha with this dterndive
labeling, the children of the rich will want to enforce the payment of socid security
benefits because thar parents will otherwise lose out to the benefit of the children of the
poor.

With Tabdlini’s fiscd labels (case @), the government reports a deficit when the
parents are young. Under mine (case b), it reports a baanced budget. If it wanted to
report a surplus, it could @ announce a socid security tax schedule that was, say, double
what would it announce in case b, but dso announce that it would make loans to dl tax
payers equa to one haf of their tax contributions. When aold, in this case ¢, the parents
would get twice the socid security benefits that they'd get in case b, but they would have
to pay back their loans with interes. If the government in Tabelin’s modd wants to
report an even larger deficit (case d), it could borrow twice as much and announce that it
would provide a specid transfer payment to its lenders equd to, say, one haf of the loans
they provide. When old, these lenders would face an extra tax, equa to the specid
transfer plus interest, with the proceeds of this tax subtracted out of the government's

repayment to the lenders.



In each of these cases, the net flows between each parent and the government in
eech period is the same, s0 the voting choices of the young won't change. The only

change is the government's reported deficit/surplus.

I mplications for Empirical Analyses of Deficits, Personal Saving, and PortfolioChoice

The above demondration that government debt and deficits are not well defined
has serious implications for the vast time-series literature that purports to connect these
aggregates to consumption, interest rates, and other macroeconomic varigbles.  This
literature is reviewed in Elmendorf and Mankiw (1998). The problem with these studies
is that they use whally arbitrary measures of deficits and debts, which could just as well
be replaced by other equaly arbitrary measures that have the opposite corrdation with
the dependent variable. Moreover, in the absence of any theoreticd ground rules for
measuring the deficit, Eisner and Pieper (1984) and other economists have felt free to
"correct” the U.S. federd deficit in ways that subgtantiate their priors about the impact of
deficits on the economy.

Empiricd andyss of persond saving suffers from the same shortcoming.  The
measurement of persona saving is predicated on the measurement of persond disposable
income, which, in turn, depends on the measurement of taxes and transfer payments.
Since taxes and transfer payments can be fredy defined, the nation's persona saving rate

can be anything anyone wants it to be. This fact casts a pal on dudies like those of



Bosworth, Burtless, and Sabelhaus (1991) and Gale and Scholz (1999) that purport to
“explain” or, & least illuminate, changes over time in the nation’ s rate of persona saving.

Findly, if government debt is not wel defined, then the divison of private
portfolios between stocks and bonds, including government bonds, is a matter of opinion,
not fact. This cdls into question Sudies that purport to identify risk preferences and
other portfolio determinants based on the shares of portfolios invested in bonds versus

stocks.

V. Generational Accounting

Generationd accounting was developed by Auerbach, Gokhde, and Kaotlikoff
(1991) in response to the aforementioned problems of deficit accounting. The objective
of generationad accounting's is to measure the generationd incidence of fiscd policy as
well as its sugainability and to do s0 in ways tha are independent of fiscd taxonomy.
Generationa accounting compares the lifetime net tax hills facing future generations with
that facing current newborns. It aso cadculaes the changes in generationd accounts
associated with changes in fiscd policies. Both of these comparisons are labd-free in the
sense that generate the same answer regardless of how government receipts and payments
are labeled.

Although academics have spearheaded development of generational accounts,
much of the work has been done a the governmentd or multilaterad inditutiona leve.
The U.S. Federa Reserve, the U.S. Congressond Budget Office, the U.S. Office of
Management and Budget, H.M. Treasury, the Bank of Jgpan, the Bundesbank, the

Norwegian Minisry of Fnance, the Bank of Itay, the New Zedand Treasury, the



European Commisson, the Internationd Monetary Fund, and the World Bank have dll
done generationad accounting. Much of the interest in generationad accounting by these
inditutions stems from the projected dramatic aging of OECD countries coupled with the
commitments of OECD governments to pay very high leves of socid security and hedth
care benefits to the elderly.

Generational accounting has aso drawn consderable interest from academic and
government economists. Haveman (1994), Congressond Budget Office (1995), Cutler
(1993), Diamond (1996), Buiter (1997), Shaviro (1997), Auerbach, Gokhde, and
Kotlikoff (1994), Kotlikoff (1997), Raffdhuschen (1998), and others have debated its
merits.

Much of the interest in generationd accounting is motivated by the extreordinary
aging of indudtrid societies that will, over the next few decades make admog al of the
leading countries aound the world look like present-day retirement communities.
Population aging per se is not necessarily a cause for economic concern, but population
aging in the presence of high and growing levels of government support for the ederly
makes early attention to the long-term fisca implications of aging imperaive.

While generationd accounting is a naturd for old and aging countries, developing
countries, like Mexico and Thalland, which don't face aging problems, have their own
reesons for examining generatiord accounting.  In paticular, they redize tha ther
relative youth means they have more current and future young people to help bear

outstanding fiscd burdens and that viewed through the lens of generationad accounting,

13 The European Commission has an ongoing project to do generational accounting for EU member nations
under the direction of Bernd Raffelhueschen, Professor of Economics at Freiburg University. See
Raffelhueschen (1998).



their fiscd policies might look much more responsble relative to those of the developed
world.

This section lays out generationd accounting's methodology, shows dternative
ways of measuring generational imbaances, sresses the importance of demographics in
generationd accounting, discusses practicd issues in congructing generationa  accounts,
shows examples of generationd accounts and measures of generational imbaances,
points out the connection between generationd accounting and traditiond tax incidence
andyss, and mentions, dong the way, a variety of concerns that have been raised about

this new form of fisca apprasd.

The Method of Generational Accounting

Equation (36) rewrites the government's intertempora budget condraint

(equation 8) in terms of the generational accounts of current and future generations.

(36)
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In (36), Nix Stands for the per capita generational account in year t of the generation born
in year k. For generations currently dive, Nix denotes per capita remaining lifetime net
taxes discounted to the current year t. For generations not yet born, Nk refers to per
capita lifetime net taxes, discounted to the year of birth. The term Py stands for the
population in year t of the cohort that was born in year k. This fird summation on the
left-hand sde of (36) adds together the generationd accounts of future generations,

discounted at rate r to the current year t. The second summation adds the accounts of
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exiding generations.  In actud applications of generationa accounting, separate accounts
ae cdculaed for maes and femdes, but this feature is omitted from (36) to limit
notation.

The fird tem on the right-hand side of (36) expresses the present vaue of
government purchases.  In this summétion the vaues of government purchases in year s,

given by G, are dso discounted to year t. The remaining term on the right-hand side,
D}, denotes the government's explicit net debt — its finencid licbiliies minus the sum of

its financid assets ad the market vaue of its public enterprises based on whatever

arbitrary language conventions the government has adopted.

The Precise Formula for Generational Accounts
The generationa account N k is defined by:
k+D P
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where k=max(t,k). Theterm Tsx Stands for the projected average net tax payment to the
government made in year s by a member of the generation born in year k.

The term Pg)/P:x indicates the proportion of members of cohort k dive at time t
who will dso be dive a time s* Thus, it represents the probability that a particular
member of the year-k cohort who is dive in year t will survive to year s to pay the net
taxes levied, on average, in that year on year-k cohort members. Hence, Nk is an

actuarial present vaue. It represents the average vaue in the present of the amount of

4 The population weights Psk incorporate both mortality and immigration, implicitly treating immigration
asif it were a “rebirth” and assigning the taxes paid by immigrants to the representative members of their
respective cohorts. This approach does not, therefore, separate the burdens of natives and immigrants. See



net taxes tha members of cohort k will pay in the future, where the averaging is over not

just net tax payments, but also survivorship.

What Do Generational Accounts Exclude?

Note that generational accounts reflect only taxes pad less transfer payments
receved. With the exception of government expenditures on hedth care and education,
which are trested as transfer payments, the accounts do not impute to particular
generations the vaue of the government's purchases of goods and services. Why not?
Because it is difficult to attribute the benefits of such purchases. Therefore, the accounts
do not show the full net benefit or burden that any generation receives from government
policy as a whole, dthough they can show a generation's net benefit or burden from a
paticular policy change that &ffects only taxes and tranders.  Thus generationd
accounting tells us which generations will pay for the government spending not included
in the accounts, rather than telling us which generations will benefit from that spending.
This implies nothing aout the vadue of government spending;, i.e, there is no
assumption, explicit or implicit, in the standard practice of generationd accounting

concerning the value to households of government purchases.™®

Assessing the Fiscal Burden Facing Future Generations
Given the right-hand sde of equation (36) and the second term on the left-hand-

sde of eguation (36), generational accountants determine, as a resdud, the vaue of the

Ablett (1999) and Auerbach and Oreopoulos (1999) for applications of generational accounting that make
that separation as well as study avariety of fiscal issues associated with immigration.

15 Raffelhiischen (1998) departs from this conventional approach b generational accounting of not
allocating the benefits of government purchases. Instead, he all ocates these purchases on a per-capitabasis.
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fird term on the left-hand side of equation (36) -- the collective payment, measured as a
time-t present vaue, required of future generations.  Given this amount, one can
determine the average present vaue lifetime net tax payment of each member of each
future cohort under the assumption that these lifetime net tax payments rise for members
of each successve future cohorts a the economy's rate of labor productivity growth, g.
Now, if labor productivity grows at g percent per year, so will red wages. Hence, the
lifetime labor income of each new cohort will be g percent larger then that of its
immediate predecessor. SO, in assuming that each successve cohort pays lifetime net
taxes that are g percent larger han those of its predecessor, one is assuming that each
successive future cohort pays the same share of its lifetime labor income in net taxes i.e,

oneis assuming that each future cohort faces the same lifetime net tax rate.
Let N stand for the growth-adjusted generational account of future generations.

N is the amount each member of a future cohort would pay in lifeime net taxes if her

lifetime labor income were the same as that of a current newborn. The actud amount the
cohort born in year t+1 will pay is N (1+g). The actud amount the cohort born in year
t+2 will pay is N (1+g)>. The actud amount the cohort born in year t+3 will pay is
N (1+g)®, and so on.

Equation (38) can be used to solvefor N .

(38)
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N is the lifetime net tax payment of future generations adjusted for growth, 0 it is
directly comparable to that of current newborns, Ni;. This comparison is dso labd-free

because dterndive labding conventions leave unchanged lifetime net payments  |If

N equals Ny, generationa policy is baanced. If N exceeds (is smdler than) Ny future
generations face larger (smdler) growthradjusted lifetime net tax burdens than do current
newborns.

The assumption that the generational accounts of dl future generations are equd,
except for a growth adjusment, is just one of many assumptions one could make about
the didribution across future generations of ther collective net tax payments to the
government. One could, for example, assume a phase-in of the additiona fiscal burden
(positive or negative) to be imposed on future generdions, alocatling a greater share of
the burden to later future generations and a smdler share to earlier ones. Clearly, such a
phase-in would mean tha generations born after the phase-in period has dapsed would

face larger values of lifetime burdens (the N xS) than we are calculating here,

Alternative Ways to Achieve Generational Balance

Another way of measuring the imbaance in fiscd policy is to ask wha immediate
and permanent change in ether @ government purchases or b) a specific tax (such as the
income tax) or transfer payment (such as old-age socid security benefits) would be
necessxy to equdize the lifetime growth-adjusted fiscd burden facing current newborns

and future generations. Because such policies satisfy the government's intertempord
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budget condraint, they also sustainable.
To be more precise about this type of calculation, suppose one wants to find the
immediate and permanent percentage reduction in government purchases needed to

achieve generationd balance. Denote this percentage reduction by z Next, use equation

(39) to solve for z under the assumption that N equals Ni.

(39)
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As a second example, condder the immediate and permanent percentage incresse in
income taxes needed to achieve generationa baance. Cal this percentage increase v.°
To determine the Sze of v, try different immediate and permanent income tax hikes until

you find the one with the following property: given the new vaues of generatiiond

accounts (the vaues inclusve of the tax hike), the caculated vaue of N equas Nt In
contrast to the calculation of z in this cdculation of v, N, the generationd account of

current newborns, is not held fixed. Like the accounts of al other exising generaions,

Nt is higher because of the increase in the income tax. Consequently, sois N .

18 Tointroduce v in equation (4) we' d have to express the generational accounts of current generations as a)
the present value of their future tax payments minus b) the present value of their future transfer payments
and simply multiply the expression for the present value of future tax payments by (1+v).

52



The Role of Demographics
As can be seen in eguations (23)-(26), demographics play a centrd role in

determining the sze of the imbdance in generationa policy. Other things equd, the

larger the population Szes of future generations, the smdler will be the sze of N, and,

therefore, the smdler will be the imbadance of generationa policy. Ceteris paribus, larger

population sizes of current generations will raise or lower N depending on the sgn of the
generdtional  accounts these population totals ae multiplying.  For example, if the

generational accounts of those over age 65 are negdive, larger numbers of older people

will make the cdculaed vdue of N larger. A negative account means tha the
government will, under current policy, pay more to a generaion in trander payments
than it receives in taxes. Negative generationd accounts for older generdions is the
norm in indudridized countries because these generations recelve more in stae penson,
hedlth, and other benefits over the remainder of their lives than they pay in taxes.

Wha is the impact of the large number of baby boomers on generaiond

imbdance? Since these generations typicdly gill have podtive generationa  accounts,

they are contributing, on baance, to lowering the sze of N and, thus, the imbalance in
genegrationd policy. On the other hand, since these generations are close to receiving

large net tranders from the government, the current vaues of their generationad accounts

are quite small. Hence, the contribution they are making toward lowering N is small.
This is the channd through which the very szable benefits that are due to be pad in

retirement to the enormous baby boom generation in indudridized countries conditute a



fisca burden on young and future generations.

Inputs to Generational Accounting

Producing generationd accounts requires projections of population, taxes,
trandfers, and government purchases, an initid vaue of government net debt, and a
discount rate.  Since generationa accounting consders dl levels of government -- locd,
date, and federd -- the measures of taxes, trandfers, and government purchases must be
comprehensve.  Government infrastructure purchases are trested like other forms of
purchases in the caculaions. Although such purchases provide an ongoing Stream,
rather than a one-time amount, of sarvices they ill must be pad for. Generationd
accounting clarifies which generation or generations will have to bear the burden of these
and other purchases. Government net debt is calculated net of the current market vaue of
date enterprises.  This vadue is determined by capitdizing the net profits of those
busnesses. In contrast to the trestment of the market vadue of dSae enterprises,
govenment net debt does not net out the vaue of the govenment's exiging
infrastructure, such as parks, highways, and tanks. Including such assets would have no
impact on the esimated fiscd burden facing future generations because including these
assets would require adding to the projected flow of government purchases an exactly
offsetting flow of imputed rent on the government’ s existing infrastructure.

Taxes and transfer payments are each broken down into severa categories. The
generd rule regarding tax incidence is to assume that taxes are borne by those paying the
taxes, when the taxes are paid: income taxes on income, consumption taxes on

consumers, and property taxes on property owners. There are two exceptions here, both



of which involve capitd income taxes. Fird, as detaled in Auerbach, Kotlikoff, and
Gokhde (1991), one should, data permitting, disinguish between margind and infra
margind capitd income taxes.  Spedificdly, inframargind capitd income taxes should
be didributed to existing wedth holders, whereas marginad capitd income taxes should
be based on future projected wedth holdings. Second, in the case of smdl open
economies, marginal corporate income taxes are assumed to be borne by (and are
therefore dlocated to) labor. The generd rule for dlocating transfer payments is to
alocate them to those who directly receive them.

The typicd method used to project the average vaues of particular taxes and
transfer payments by age and sex darts with government forecasts of the aggregate
amounts of each type of tax (eg., payroll) and transfer payment (e.g., welfare benefits) in
future years. These aggregate amounts are then distributed by age and sex based on
relative age-tax and age-transfer profiles derived from cross-section micro data sets.  For
years beyond those for which government forecasts are avalable, age- and sex-pecific
average tax and transfer amounts are generaly assumed to equd those for the latest year
for which forecasts are available, with an adjustment for growth.

Equation (40) hdps darify the method of didributing annud tax or trandfer
aggregates in a paticular year to contemporaneous cohorts.  Agan, to smplify the
presentation we abstract from the digtinction between sexes that we consider in the actud

caculdtions.
40 H=&T P
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In (40), H; gands for an aggregate tax or transfer amount in year t. Let's assume it sands

for total income tax payments to make the example concrete. The term T is the average



amount of income tax paid in year t. Rs is the rdative digribution profile for income
taxes in year t. Specificdly, it sands for raio of the average income tax payment of
members of the cohort born in year t-s to the average income tax payment in year t.
Findly, P:t.s stands for the number of people in year t who were born in year t-s, i.e, it is
the populaion size of the age t-s cohort. Given H; and the vaues of the Rts and Pits
terms, one can use equation (41) to solve for T, To form Ti.s the terms that enter

equation (37) that are used to caculate each current generation’ s account, note that

(41) Tios™ iRt s

Discount Rates and Uncertainty

For base-case cdculaions, generationd accountants typicdly use a red rate of
discount around 5 percent, a rate that exceeds the 1ed government short-term borrowing
rate in most developed countries. This rate seems judified given the riskiness of the
flows being discounted. However, the “right” discount rate to use is in sufficient
guestion to merit presenting results based on a range of dternaive discount rates — a
practice routingly followed by those constructing generationd accounts.

The appropriate discount rate for cdculaing the present vaue of future
government revenues and expenditures depends on their uncertainty. If dl such flows
were certain and riskless, it would clearly be appropriate to discount them using the
prevailing term-structure of risk-free interest rates. However, even in this smple and
unredligic case, such discounting could be problematic since it would require knowing
the vaues of this term dructure.  To discern these vaues, one might examine the red

yidds pad on short-teem, medium-term, and long-term inflationindexed government



bonds. But this presupposes the existence of such bonds. Many countries do not issue
indexed bonds, and those that do don’t necessarily issue indexed bonds of al maturities.

In the redlistic case in which countries tax revenues and expenditures are uncertain,
discerning the correct discount rate is even more difficult. In this case, discounting based on the
term structure of risk-free rates (even if it is observable) is no longer theoreticaly justified.
Instead, the appropriate discount rates would be those that adjust for the riskiness of the stream in
question. Since the riskiness of taxes, spending, and transfer payments presumably differ, the
theoretically appropriate risk-adjusted rates at which to discount taxes, spending, and transfer
payments would also differ. This point carries over to particular components of taxes, spending,
and transfer payments, whose risk properties may differ from those of their respective
aggregates.””  Moreover, if insurance arrangements are incomplete, the appropriate risk
adjustments would likely be generation-specific. Unfortunately, the size of these risk adjustments
remains a topic for fortune research. In the meantime, generationa accountants have simply

chosen to estimate generational accounts for arange of discount rates.

Illugtrating Generationd Accounts -- the Case of the U.S.

In their recent cdculation of U.S. generationa accounts, Gokhae, Page, Potter,
and Sturrock (2000) used the latest long-term projections of The Congressona Budget

Office (CBO) with one modification. They assumed that U.S. federd discretionary

Y To see this, consider a government policy in the two-period life-cycle model of borrowing from the
young at time t and using the proceeds to purchase stock from the young. When the young are old the
government repays the principal it borrowed by selling its shares and making up the difference between its
interest obligations and the return (including capital gain) on its stock as a net tax payment. This entire set
of transactions entails no net payments from the government to generation t either when it is young or old.
However, net tax payments will, on average, be negative when generation t is old, since stocks average a
higher return than bonds. If one discounts the safe and risky components of the net tax payments at their
appropriate and different risk-adjusted discount rates, the present value of future net tax payments will be
zero. Thisiswhat one would want generational accounting to show, since the policy simply involves the
government borrowing stock from the young and returning it (including its return) when they are old; i.e.,
the policy entails no increase in lifetime net payments. But were one to mistakenly discount the total of

57



spending would grow with the economy. Table 1 reports generational accounts on this
bass, constructed using a 4.0 percent rea discount rate and assuming a 2.2 percent rate of
growth of labor productivity. This discount rate is roughly the current prevailing rate on
long-term inflation-indexed U.S. government bonds, and the productivity growth rate is
the one currently being projected by the CBO. The accounts are for 1998, but are based
on the CBO projections available as of January 2000.

Table 1 shows, for males and femaes separately, the level and compostion of the
accounts. Recdl that the accounts are present values discounted, in this case, to 1998.
As an example, consder the $112,300 account of 25 year-old maes in 1998. This
amount represents the present value of the net tax payments that 25 year-old mdes will
pay, on average, over the rest of thair lives.

The generationa accounts for both maes and females peak a age 25 and become
negative for femdes a age 50 and for mdes after a age 60. The accounts for those
younger than age 25 are smdler because they have a longer time to wait to reach their
peak tax-paying years. The accounts are dso smdler for those above age 25 because
they are closer in time to receving the buk of ther transdfer payments. By age 10 for
males and age 30 for femades, Medicare and Socid Security benefits are the two most
important forms of transfer payments, if one uses the government’ s fiscal taxonomy.

The only figures in this table that aren't a function of labeling conventions are the
lifetime net tax rate of future generations and of newborns. The denominators in these
lifetime tax raes are the present vaue of lifetime earnings. And they are congructed by

pooling the net tax payments and labor earnings of maes and femdes. In the case of

expected net taxes in old age at a single discount rate, the value of the change in the generational account
would be non zero.



future generdions, the present vaue to 1998 of dl future net taxes of dl future
generdions is divided by the present vaue to 1998 of the labor earnings of dl future

generations.

The Imbalancein U.S. Generational Policy

For newborns the lifetime net tax rate is 22.8 percent. For future generations it is
32.3 percent.  So future generations face a lifetime net tax rate that is 41.6 percent higher
then that facing current newborns!®  Stated differently, future generations, according to
current policy, are being asked to pay dmost a dime more per dollar earned than are
current newborns.

In thinking about the magnitude of the U.S. generationd imbdance, it's important
to keep in mind that the lifeime net tax rae facing future generations under current
policy assumes that all future generations pay this same rate. If, instead, one were to
assume that generations born, say, over the next decade are treated the same as current
newborns, the ret tax rate for generations born in 2010 and beyond would be higher than

32.3 percent.

Policies to Achieve Generational Balancein the U.S.
Table 2 condders five dternative policies that would achieve generationad baance
inthe U.S. The firg is a 31 percent immediate and permanent rise in federal persond and

corporate income taxes. Had the U.S. adopted this policy in 2000, the federal surplus

18 This is a very sizeable imbalance, but it's nevertheless smaller than the imbalance estimated in
the early 1990s. The decline in the imbalance reflects policy changes and much more optimistic long-term
fiscal projections.
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reported by the government for that year would have more than doubled. Hence, based
on the government’s fisca language, the year-2000 surplus was far too small compared to
that needed to achieve generationa baance.

Rather than raisng just federd income taxes, one could raise dl federd, stae, and
locd taxes. In this case, an across-the-board tax hike of 12 percent could ddiver
generational balance.  Cutting dl Socia Security, Medicare, Medicaid, food stamps,
unemployment insurance benefits, wefare benefits, housing support, and other transfer
payments by 21.9 percent is another way to diminae the generationd imbadance. Two
find options conddered in the table are immediady and permanently cutting dl
government purchases by 21 percent or cutting just federa purchases by 66.3 percent.

Cutting government purchases to achieve generationd baance would leave future
generdions paying in net taxes the same 22.8 percent share of lifetime earnings as current
newborns are expected (under current policy) to pay. In contrast, ether raising taxes or
cutting trander payments would mean higher lifetime net tax rates for those now dive.
As Tdble 2 indicates, these dterndive policies would leave newborns and dl future
generdions paying roughly 27 cents out of every dollar earned in net taxes. This net tax
rate is over 4 cents more per dollar earned than newborns are now forced to pay. The
payoff from having newborns as well as everyone dse who is currently dive pay more in
net taxes, is a reduction in net tax rate facing future generaions by 5 to 6 cents per dollar

earned.

Achieving Generational Balance in 22 Countries



The United Staes is cetanly not done in running imbdanced generaiond
policies. Table 3, abstracted from Kotlikoff and Raffelhiischen (1999), reports dternative
immediate and permanent policy changes that would achieve generationd bdance in 21
countries.  According to the second column in the table, 13 of the 22 countries need to cut
their non-educationd government spending by over one fifth if they want to rey soley
on such cuts to achieve generationa baance. This group includes the United States and
Japan and the three most important members of the European Monetary Union: Germany,
France, and Italy. Four of the 13 countries — Austria, Finland, Spain, and Sweden -- need
to cut their non-education purchases by more than haf, and two countries -- Audtria and
Finland — need to cut this spending by more than two thirdd Bear in mind that
generdtional accounting includes regiond, date, locd, and federa levels of government.
So the cuts being consdered here are equa proportionate cuts in al levels of government
pending.

Not al countries suffer from generational imbaances. In Irdand, New Zedand,
and Thaland future generations face a smaler fiscal burden, messured on a growth
adjusted basis, than do current ones given the government’s current spending projections.
Hence, governments in those countries can spend more over time without unduly
burdening future generaions. There ae dso severd countries in the ligt, incuding
Canada and the United Kingdom, with zero or moderate generaiond imbaances as
measured by the spending adjustment needed to achieve perfect baance. What explains
these tremendous cross-country differences? Fiscd policies and demographics differ
dramaticaly across countries. The U.S,, for example, has experienced and is likdy to

continue to experience rapid hedth-care spending.  Jagpan's hedth care spending is
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growing less rapidly, but it's aging much more quickly. The United Kingdom has a
policy of keeping mogt transfer payments fixed over time in red trms  Gemany is
dedling with the ongoing cogts of reunification.

One dternative to cutting spending is cutting trandfer payments.  In Jgpan,
education, hedth cae, socid security benefits, unemployment benefits, disability
benefits, and dl other trandfer payments would need to be immediately and permanently
dashed by 25 percent. In the U.S, the figure is 20 percent. In Brazil, it's 18 percent. In
Germany, it's 14 percent. And in Itay it's 13 percent.  These and smilar figures for
other countries represent dramatic cuts and would be very unpopular.

So too would tax increases. If Japan were to rely exclusively on across-the-board
tax hikes, tax rates a@ dl levels of government (regiond, dtate, locd, and federal) and of
dl types (vdue added, payroll, corporate income, persona income, excise, sdes,
property, estate, and gift) would have to rise overnight by over 15 percent. In Audtria and
Finland, they’d have to rise by over 18 percent. If these three countries reied soldy on
income tax hikes, they had to raise their income tax rates by over 50 percent! In France
and Argenting, where income tax bases are rdatively smal, income tax rates would have
to rise by much larger percentages. In contrad, Irdland could cut its income tax rates by
about 5 percent before it needed to worry about over burdening future generations. The
longer countries wait to act, the harder will be therr ultimate adjusment to fiscd redlity.
As an example, the United Kingdom needs to raise income taxes by 9.5 percent if it acts

immediately. But if it waits 15 years, the requisite income tax hikeis 15.2 percent.

How Well Does Generational Accounting Measure True Fiscal Incidence?
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One concern about generationd accounting is the accuracy of its implicit
incidence assumptions. Fehr and Kaotlikoff (1997) use the Auerbach-Kotlikoff (1987)
dynamic gened equilibrium life-cycle mode, described below, to compare changes in
generdion accounts with true fisca incidence. Tables 3 and 4, taken from their paper,
use the closed-country verson of the Auerbach-Kotlikoff modd to illustrae the
relationship between changes in generdtion's utilities, messured in units of current
consumption, and changes in ther generationd accounts. The tables consder the effect
of a ift in the tax dructure.  Specificdly, the economy switches from having a 20
percent income tax to having a 15 percent income tax plus a consumption tax where the
revenue loss from lowering the income-tax rate is covered by the consumption tax.
Government spending on goods and services is held fixed per capitain the smulation.

In the fird year of the economy’s trangtion the consumption tax rae is 6.4
percent. Over time it drops to 6.1 percent. In the long run, the economy’s capita stock,
wage rate, and interest rate end up 8.2 percent higher, 2.1 percent higher, and 5.6 percent
lower, respectively.  This crowding-in of the capitd stock reflects the shift in the tax
burden from initid young and future generations to initid older generations. Table 4
shows how key economic variables evolve other timein the modd.

Table 4 compares changes in generationd accounts with the true policy incidence.
As is dear from the table, generationa accounts, in this case, do a very good job in
capturing the generd pattern of the generation-specific utility changes They do less well
for certain generdions in cgpturing the precise magnitude of their welfare changes. The
changes in generationa accounts match up fairly dosdy to the changes in utility for

those initidly over age 25. For younger and future generations, the match is much less



good. In this smulation, generationd accounting provides a lower bound estimate of the
absolute change in wdfare of those born in the long run. The reason is that policy tha
rase the economy’s cepitd sock are generdly policies that redigribute from the initid
old to the initid young and future generations. Since a higher long-run degree of capita
intendty means a higher long-run wage, the direct redigribution from those dive in the
long run, captured by generationd accounting, will undergate the improvement in
welfare of those born in the long run. In addition to missng this long-run generd
equilibrium action, Fehr and Kotlikoff show that generationa accounting, as
conventiondly agpplied, omits the efficency gains and losses arising from fiscad reforms.
For paticular reforms these efficiency effects can be important components of the
policy's ovedl incidence effects. Fehr and Kotlikoff conclude that the incidence
assumptions used in generational accounting needs to be augmented to incorporate both

efficiency and generd equilibrium feedback effects.

Generational Accounting and Monetary Policy

One of the net taxes that are dlocated in forming generational accounts is the
segnorage the government collects from the private sector in printing and spending
money. When it prints and spends money, the government acquires red goods and
sarvices, but it aso precipitates a rise in the price level that would not otherwise have
occurred. This red gain to the government is a loss to the private sector that comes in the
form of areductionin thered vaue of their holdings of money.

The government can also garner resources from the private sector by deflating the

red vdue of its officd nomind liablittes as wdl as implicit nomind trandfer payment



obligations.  On the other hand, it can lose resources by deflating away the red vaue of
tax receipts tha ae fixed in nomind terms.  Findly, governments can use the printing of
money and its associated inflation to reduce the red vaue of their spending on goods and
sarvices to the extent this spending is fixed in nomind terms. Each of the ways in which
governments use monetary policy as a fiscd insrument can and have been incorporated
in generational accounting. For example, the hidden seignorage tax is alocated across
cohorts by using data on average real money balances by age and sex.

Generationd accounting can dso be used to hep determine the likely course of
future monetary policy. Countries with very large generational imbaances are countries
that are likely to have to print large quantities of money to help “pay” their bills.  Indeed,
generationd accounting can be used to determine the amount of money crestion needed
to achieve a genaaiondly bdanced and sudainable policy. Hence, generationd
accounting should be of as much importance and interest to monetary authorities as it is

to fiscd authorities.

V1. Smulating Generational Palicy

The advent of high-gpeed computers has transformed generationa policy anadyss.
Today researchers around the world are congructing large-scde dynamic amulaion
models to assess how policy changes would affect macroeconomic outcomes as well as

the intra and intergenerationd distributions of wefare!®  This section illustrate the

19 Arrau (1990), Hamann (1992), Arrau and Schmidt-Hebbel (1993), Raffelhuschen (1989, 1993), Huang,
He, Selo smrohorodlu, and Thomas Sargent (1997), Imrohoroglu, Imrohoroglu, and Joines (1995, 1998a,
and 1998b), Altig and Carlstrom (1996), Heckman, Lochner, and Taber (1997, 1998), Hirte and Weber
(1998), Schneider (1997), Fougere and Merette (1998, 1999), Merette (1998), Lau (1999), Knudsen,
Pedersen, Petersen, Stephensen, and Trier (1999), Bohringer, Pahlke, and Rutherford (1999), and Schmidit-
Hebbel (1999) are examplesin thisregard.



effects of two generationd policies — the wholesde shift from income to consumption
taxation and the wholesale privatization of socid security, with the accrued liabilities of
the old sysem financed via a consumption tax. Both of these policies effect mgor
redigtributions across generations.  Indeed, it is hard to contemplate policies with greater
potentia to redistribute across generations.

There are three key quedtions that these and Smilar smulations address.  Firdt,
how large are the macroeconomic effects of policies of this magnitude? Second, how
long does it take for these effects to occur? Third, how large are the welfare changes
visited on different generations as well as on particular members of those generations?

The illugtration is based on the Auerbach-Kotlikoff-Smetters-Walliser (AKSM)
mode. The AKSM modd descended from the Auerbach-Katlikoff (1987) (AK) modd.
The AK modd featured 55 overlgpping generations with a single representative agent in
each cohort. Unlike the steady-state and myopic trangtion models developed by Upton
and Miller (1974), Kotlikoff (1979), Summers (1981), Seidman (1983), Hubbard and
Judd (1987), and others, the AK modd solved for the economy’s perfect foresight
trangtion path. The solution is found usng an iterative convergence agorithm that
begins by guessng the time-paths of factor demands, endogenous tax rates, and other key
endogenous variables.  The agorithm then uses these guesses to generate the time-path of
factor prices and margind net prices. These variables are fed into the supply sde of the
model where households determine how much to save and work. These micro decisons,
when aggregated, deliver a time-path of economy-wide factor supplies that is compared
with the initid guess of the time-path of factor demands. If the supply of factors equals

the demand for factors each period, a dynamic equilibrium has been determined.



Otherwise, the dgorithm averages the initid guessed time-path of factor demands and the
asociae time-path of factor supplies to form a new guess of the time-path of factor
demands, and the iteration continues.

The AKSM mode uses the same solution technique of the origind AK model, but
it differs in two important respects®®  Firg, it follows the lead of Fullerton and Rogers
(1993) by incorporeting intra- as wel as intergenerationd inequdity.  Specificdly, the
modd posts 12 different earnings groups within each cohort. The groups are labded 1
through 12, with earnings higher for groups referenced with a higher number. Groups 1
and 12 represent the lowest and highest 2 percent of earners. Groups 2 and 11 are the
next lowest and next highest sets of earners, but each congtitutes 8 percent of earners.
And groups 3 through 10 each condtitute 10 percent of earners. The new mode aso
goproximates U.S. fiscd indtitutions much more closdly. Second, it includes an array of

tax-base reductions, a progressive Socid Security system, and a Medicare system.

Switching from I ncome to Consumption Taxation

Tables 5 and 6, extracted from Altig, et. d. (2001), shows some of the AKSW
modd’s results from smulaing the complete replacement of the current U.S. persond
and corporate federal income taxes with an equa revenue proportional consumption tax.
Given the above discusson of deficit ddusion, it's important to point out that the term
“revenu€’ here is based on the U.S. federd government's fiscd language.  Under
dternative labdling conventions, reported tax revenue would be dramdicdly larger or

gndler than wha the government says it is collecting and a “revenue-neutral” switch in
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tax bases, which did not try to preserve the same changes in generationa accounts and
economic incentives, would have different economic effects. That sad, the tax reform
conddered here entails a mgor redigribution across generations because it confronts
those rich and middle class retirees dive a the time of the reform with a much greater
remaning lifetime net tax burden than would otherwise be the case.  Low-income retirees
ae, on the other hand, largdy insulated from the policy because their socid security
benefits are adjusted in the modd to retain their origind purchasing power.

Table 5 reports macroeconomic effects, while Table 6 shows welfare effects for
five of the twelve lifetime earnings classes. Note that income class 1 refers to the poorest
members of each cohort (those with the smdlest endowment of human capitd), and
income class 12 refers to the richet members of each cohort (those with the largest
endowment of human capital.) The horizonta axis locates cohorts by their years of birth
measured relaive to the reform, which occurs in year zero. The wefare change are
measured as equivdent vaiations, specificdly the percentage change in full remaining
lifetime economic resources that an agent living under the old policy regime (living in the
initid deady date) would need to achieve the same levd of remaning lifetime utility as
shelhe experiences under the new policy.

The macroeconomic effects of the tax reform are dgnificant. In the long run, the
economy’s capital stock, labor supply, and output are larger by 25.4 percent, 4.6 percent,
and 9.4 percent, respectively. However, getting reasonably close to this new steady state
takes a while. For example, achieving haf of the ultimate increase in the capita stock

takes about 15 years.

20 There is also a new demographic version of the AKSM model (Kotlikoff, Smetters, and Walliser 2000),
not used here, that provides a much more realistic modeling of fertility and lifespan than in the original AK



The policy’s capital degpening raises pre-tax wages by 4.6 percent and lowers the
pre-tax return to capitd by 100 bass points. The expanson of the economy permits a
decline in the consumption tax rate from an initid rate of 16.6 percent to a find rate of
14.5 percent. Measured on a wage-tax equivdent bass, the long-run consumption tax
rate is 12.7 percent. This is subgantidly below the initid dSeady-state’'s 21.4 percent
average margind tax rate on wage income. It's even further below the 34.0 percent peak
marginad wage tax faced by those in the top earnings class.

As Table 6 shows, the tax reform effects a mgor redistribution across generations,
but one that differs markedly for the lifetime poor and rich. In forcing rich (eg., earnings
cdass 12) initid retirees to pay a high consumption tax rae, the policy, in effect, taxes
ther accumulated wedth. This lowers ther remaning lifetime utility.?* In contras,
members of this earnings class that are born in the new long-run steady State experience a
4 percent increese in thar lifeime utilities measured rdative to their wefae in the
absence of the reform. For the lowest earnings class, the generationa incidence pattern is
the opposte. The initid poor retirees experience a smal wefare improvement, but future
members of this class are worse off. The reason is that the consumption-tax structure is
much less intragenerationdly progressve than the origind income-tax dtructure.  The
generationd incidence pattern for the other earnings groups in the top (bottom) haf of the

earnings didributionsis smilar, but less pronounced than that for earnings group 12 (1).

Social Security’s Privatization

model and that caninitial simulations from non steady-state positions.
21 The simulated model includes capital adjustment costs, which limit the economic losses to initial elderly
generations. The reason is that they own much of the economy’ s existing capital stock and this capital
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The U.S. Socia Security System faces a grave long-term financid crigs the full
dimengon of which is not well known. Paying out benefits on an ongoing bads requires
an immediate and permanent increase of roughly 50 percent in the OASDI payroll tax
rate.”? The United States is now embarked in a national debate about how to save Socid
Security. Options here include cutting benefits, raisng the payroll tax, and privatizing al
or pat of the sysem by dlowing people to contribute to individud accounts. The key
issues in this debate are how any policy, including maintaining the satus quo, will afect
the macro economy as well as rich and poor members of current and future generations.

Table 7 extracted from Kotlikoff, Smetters, and Walliser (2001), illustrate the A
K OLG Modd’'s andyss of the effects of socid security’s privatizetion.  The table
condders privatizing the U.S. sysem and financing the 45-year trangtion, during which
socia security benefits are gradually phased out, with a consumption tax. The policy
generates Szedble long-run increases of 39 percent and 13 percent in the economy’s
capitd stock and output, respectively. But the hdf-life of the policy is 30 years, roughly
twice the hdf-life of the tax reform just consdered. The trangtion takes longer because
the policy phasesin gradualy over time.

Table 8 shows that these long-run gains are not free. They come at the price of
lower utility to initid older and middle-aged generations.  All those dive in the long run,
including the richest (group 12) and poorest (group 1) agents, are better off. Since the
sysem being privatized features a highly progressve benefit schedule, but dso a highly
regressive tax schedule (due to the celling on taxable earnings), the fact that the long-run

poor ae better off is particulaly interesting. It shows that paying off the exiging

experiences arisein itsrelative price becauseit is arelatively scarce factor with respect to installing
additional capital.
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gysem’'s benefit ligbilities in a more progressve manner (by meking initid rich and
middle income dderly contribute to that cause) outweighs the loss the long-run poor
incur from not receiving benefits based on socid security’ s progressive benefit schedule.

The long-run poorest earnings group experiences a 6.0 percent rise in lifetime
utility. This is a subgtantia welfare change; it means that were socia security not to be
privatized, providing this group with the same wedfare improvement would require a 6
percent increase in their consumption and leisure in each year they are dive. The long-
run richest earnings group enjoys a 4.4 percent improvement in its lifetime utility. The
biggest winners from the reform are those in the upper middle classes (groups 6 though
9) dive in the long run. Ther wdfare gains are roughly 8 percent. Like their poorer
contemporaries, these groups enjoy the higher rea wages delivered by the privatization.
But the removal of socid security means more because, compared with ther
contemporaries, they faced the highest rate of lifetime net socid security taxation. The
cods of delivering these long-run wdfare gains are vidted on the initid middle-class and
high-income ddely as wel as dl initial workers. The largest losses amount to about 3
percent of remaining lifetime resources.

The two smulaions just presented provide a sense of the maximum potentid
macroeconomic and redigtributive effects of generationd policy. The reasons are a) the
policies are radicd, b) they ental mgor intergenerationd redigribuiton, and c) they
ggnificantly improve margind economic incentives to work and save. But as described
in Altig, et. d. (2001) and Kotlikoff, Smetters, and Walliser (2001), the benefits available
to future generations from tax reform or socid security’s privatization can esdly be

disspated by providing trangtion rdief to early generations. In the case of consumption

22 See Gokhale and Kotlikoff (2001).
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tax reform, such relief could come in the foom of exempting the initid ddely from
paying taxes when they purchase consumption with existing assets®® In the case of
privatizing socid security, trangtion relief could come in the form of the deaying the
impogtion of a new tax to cover the loss of revenues arisng from having workers make
their socid security contributions to private accounts.  Such a policy permits workers

closeto retirement to gain at the expense of subsequent generations.

VII. Ricardian Equivalence

Ricardian equivalence refers to the propostion tha private intergenerationa
tranders will undo government intergenerationd transfers making generationa policy
entirdly ineffectud and generationd accounting a waste of time.  The propostion is
appropriately atributed to David Ricardo who, n discussng whether to borrow or tax to
finance a war, wrote that “in point of economy, there is no red difference in ether of the
modes ..."%* More precisdy, in comparing a one-time war tax of £1,000 and a perpetud
tax of £50 to pay interest on borrowing of £1,000, Ricardo said that “if he (the payee)
leaves his fortune to his son, and leaves it charged with this perpetud tax, where is the
difference whether he leaves him £20,000, with the tax, or £19,000 without it?’?°

While Ricardo redized that bequests could be raised or lowered to undo
government intergenerationa redigtribution, he was skeptica that such behavior would

arise in practice.  For in his next sentence he says “The argument of charging pogerity

23 1f consumption taxation was instituted (i.e., labeled) by the government as a tax on income with 100
percent expensing of new investment/saving (i.e., as taxing output minus saving, which equals
consumption), transition relief could come in the form of grandfathering the investment incentives provided
to existing capital under the prior tax structure.

% Ricardo (1951), 4:185-6. Also see O'Driscoll’s (1977) discussion of why Ricarado rejected Richardian
equivalence as an empirically relevant phenomenon.

25 Ricardo (1951), 4:187.
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with the interest on our debt, or of relieving them from a portion of such interes, is often

used by otherwise well informed people, but we confess we see no weight in it.”2°

Barro' s Proof of the Irrelevance Proposition

Ricardo would presumably have included Robert Barro (1974) in the category of
“othewise wel informed people” notwithganding the later’'s degant and influentid
derivation of the former’s irrdlevance propogtion. Baro's derivation begins by posting
that the utility of one generation depends not only on the goods (including leisure) it
consumes over its lifeime, but dso the utility of its children. In the two-period modd,
thisfunctionis
(42 U = U(Cy; ,Coiags il raa s Uiir) -
Writing the corresponding expresson for u.1 and subdtituting into (42) and then doing
the same for uy, and dl other future utility functions leads to the following infinite
horizon utility function whose arguments condst of dl future vaues of consumption and
lesure:

(43) U = U(Cy;, Cags ||
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C C

o1 Corno |y Logsres)

Thus, Baro's smple and seemingly quite natura formulation of intergenerationd
dtruigm has the driking implication that those dive today will care not only about ther
own levels of consumption and leisure, but adso the consumption and leisure of ther
children, grandchildren, and dl subsequent descendents. The generation dive a time t

takes its inheritance, by, as given and chooses consumption when young and old as well as

bequests (or intervivos transfers) when old, by 1, to maximize (43) subject to

26 | pid.
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(44) cy + Wl + Ry (Corg ¥ Welory +By) =0+ WT + R, (M + W, T),
where Re+1 discounts flows at time s+1 totimes.

To make Barro's point about the irrdevance of generationa policy, (44) includes
a policy, anounced a time t, of giving an amount hs a time s’t+1 to the
contemporaneous old and teking that same sum from the contemporaneous young. The
generdion dive a time t+1 faces the analogous budget congtraint, except it includes the
receipt when young of the government’ s net paymen.
(45) Cpuy + Wel yros + Ria (Corez + Werolgri +045) = By - My + W T+ R, (e, W, T)
If one solves for b1 in (45) and subdtitutes for that varigble in (44), the terms involving
hw1 drop out. The resulting expresson now involves b2, which can be diminated by
solving for bn, from the time t+2 verson of (45). Doing so leads hi.» to drop out.

Proceeding indefinitely in this manner leads to the extended family’s infinite horizon

congtraint:

(46)

c. +wl +LW“1|°”1+C +w.l +C0t+1+Wt+1|0t+1+ -h +wT +Wt+lT +

N Uyt vt tyt —h ke T T
1+ Mt 1+ M 1+ )

The extended family maximizes (43) subject to (46). Since dl the terms involving the
government’s generationd policy have dropped out of (46), generationd policy has no
impact whatsoever on the economy.  Opediondly, the extended family nullifies
generational policy by raisng its bequests a time s3t+1 by hs Note that hs can be
postive or negaive. Generdions tha recelve a podtive net payment when old bequesath
these receipts to thar children. The children, in turn, use this inheritance to make their

net payments to the government; i.e, the children's payment to the government is given
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to thelr parents who hand it back to the children. Since bequests can be negative as well
as podtive, we can dso describe the change in bequests as the children reducing their
own private transfers to thelr parents. If the government’s net payment to the ederly is
negaive, the edely will respond by cutting back on ther bequests to their children;
dternatively, ther children will hand the podtive net payment they receive from the

government to their parents.

Theoretical Objectionsto the Barro Framework

Baro's modd ignores four interrdlated issues whose consideration undermine, if
not vitiate, his result. First, the modd ignores marriage.  Second, it ignores differences in
preferences among extended family members.  Third, it assumes symmetric information
across family members about each others incomes. Fourth, it ignores uncertainty.

The fact that it takes two to tango means that marriage entalls at least two sets of
parents, both of which may be dtruidticaly linked to the married couple, but may have
no paticular interest in each other. One way to modd intergenerationd transfers in this
context is to assume that each st of in-laws takes the other’s transfers to their children as
given. But as shown in Koatlikoff (1983) and Bernhem and Bagwell (1988), this Nash
assumption implies the effective dtruidic linkage of the two sets of in-lawvs  And if the
inlaws have other children, the origind in-laws will become dtruidicdly linked with the
al of the other children's in-laws as well. Hence, if dtruism were as widespread as Barro
posits, essentidly everyone would be dtruidticdly interlinked with everyone else around
the world as a consequence of marriage within groups and intermarriage across recid,

ethnic, religious, and nationd lines.
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The resource shaing arisng from dtruigic linkage means that each interlinked
household's consumption and leisure is determined by the collective resources of dl
extended family members. State differently, the distribution of resources across extended
family members makes no difference to the didribution of consumption and leisure of
those members.  Thus, the Baro modd implies that the consumption of a randomly
chosen person in Nashville, Tennessee should depend on the income of a randomly
chosen person in Almati, Kazakhstan.

The source of this patently absurd prediction is the assumption that each extended
family takes the trandfers of other extended family members as given. The difficulty with
this assumption becomes gpparent if one compares two parties who each care so strongly
about each other that each wants to transfer to the other. Taking each other’s trandfers as
given may lead to an infinite handing back and forth of funds between the two parties,
i.e, the problem may have no solution. Of course, in the red world, such Stuations are
handled by would-be recipients smply refusing to receive the funds they are handed. As
Koatlikoff, Razin, and Rosenthal (1990) point out, the power to refuse a trandfer if it is too
big or, indeed, if it is too andl as wel as the power to refuse to make a trandfer is
someone dses trandfer is too smdl or too large changes the bargaining game
fundamentdly. In paticular, threat points matter and Ricardian Equivdence no longer
holds because when the government redistributes across generations, it dters ther threat
points.

Conflicts over who loves whom and by how much may adso lead parties to
withhold information about their economic pogtions.  Kotlikoff and Razin (1988) point

out that atruigic parents trying to transfer to children whose abilities and labor efforts are
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unobservable will condition their transfers on their children's earnings.  In this setting,
government redigribution between parents and children can modify the sdf-selection
condrants under which parents operate in edtablishing their earnings-related transfer
functions. In this case, the policy will be non neutrd.

Feldstein (1988) raised another important theoretica objection to the Barro
modd, namely that, in the context of uncertainty, Ricardian equivaence will only hold if
tranders are operative in dl daes of naure in which the government’'s redidribution
occurs.  Take parents who are dtruistic, but whose dtruism is not strong enough to lead
them to make tranders to their children if their children end up with higher incomes then
ther own. Then government redigribution from children to parents will generate no
private offset in the form of higher bequests or intervivos gifts in those dtates of nature in
which the children would otherwise be better off than the parents. In developed
economies in which per capita incomes grow through time, one would expect Feldsein's

point to be particularly applicable.

Testing I ntergenerational Altruism

As mentioned, the Baro Modd of intergenerationad dtruism predicts that the
consumption of dtruidticaly linked individuds is independent of the didribution of
resources across those individuas. This implication has been tested in a variety of ways
with a variety of data Boskin and Kotlikoff (1985) took the Barro modd as the null
hypotheses and used dynamic programming to determine the level of annua consumption
that would be demanded by Barro dynagties given earnings and rate of return uncertainty.

They estimated their model on postwar U.S. time series data and tested whether the cross-



cohort digribution of resources maters to aggregete consumption given the leved of
consumption predicted by the Barro Model. The authors report a very strong dependence
of aggregate consumption on the intergenerational distribution of resources.

Abd and Kotlikoff (1994) pointed out that dtruigticdly linked households will
automatically share risk and, therefore, experience identical shocks (Euler errors) to their
margind utilities of consumption. They dso showed tha changes in the average Euler
eror by cohort would share this property if, as Baro believed, the economy was
dominated by intergenerationd dtruists. Abd and Kotlikoff aggregated by cohort U.S.
consumer expenditure data to test for the commondity of Euler erors. Ther test
grongly reects intergenerational  dtruism; cohorts that experience postive income
shocks spend, rather than share, their good fortune.

Altonji, Hayashi, and Kotlikoff (1992) and Hayashi, Altonji, and Kotlikoff (1996)
use Pand Study of Income Dynamics data on the consumption of extended family
members to test whether @) the digtribution of consumption of extended family members
depends on the didribution of resources among those members and b) whether extended
family members share risk — an implication not smply of dtruiam, but dso sdfish risk
sharing. The data strongly relect both propostions. Another study by the three authors
(Altonji, Kotlikoff, and Hayashi 1997) condders the subset of extended PSID families
who were actively making trandfers among themselves. They showed that teking a dollar
from a child and giving it to a parent who is giving the child money results in an increase
in trandfers to the child of only 13 cents — an amount that is not only smdl, but dso

inggnificantly different from zero.
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Additiona compdling evidence againg the Barro view is provided by Gokhde,
Kotlikoff, and Sabelhaus (1996). This aticle documents that the dramatic postwar
decline in US saing has been the rexult of an equdly dramdic increese in
intergenerationd trandfers to the dderly that have led to an enormous increase in ther
absolute and relaive consumption. Since 1960 the consumption of the ederly, on a per
person bass, has roughly doubled relative to that of young adults. A rdaed finding,
developed in Auerbach, Gokhale, Kotlikoff, Sabelhaus, and Well (2001), is the dramatic
postwar incresse in the annuitization of the resources of the edely. This increased
annuitization has been engineered primarily by the government, which provides the
eldely subsantid resources in old age in the form of cash and medicd benefits that
continue until they die, but aren't bequeathable. If Barro were right, and the ederly were
dtruigtic, they would have responded to their being forced to acquire more annuities by
purchasng more life insurance. In fact, the life insurance holdings of the ddely have
not increased in the poswar period as a share of ther remaning lifetime resources.

They've declined.

VIIl. The Government’sRolein Intergenerational Risk Sharing

Samuedson's (1958) classc consumptionloan model pointed out the inherent
incompleteness in markets arising from the fact that agents dive a one point in time
can't contract with those who will be born well after those agents are deceased. This
market falure is manifet primaily in the area of risk sharing. Were they adle to
contract, agents dive today and those born in the future could form risk-sharing

arangements by buying or sdling date-contingent contracts of various kinds.  The

7



question raised by these missng markets is whether the government can redigtribute
across generations to emulate, if not replicate, the risk-sharing arangements  that
members of different cohorts would privately conclude.

As shown in Kotlikoff (1993), it's an easy matter to extend the two-period mode
of Section Il to include uncertainty both with respect to the economic environment and
government policy.  Kotlikoff (1993) considers uncertain technology, specificdly the
coefficient of total factor productivity, as wel as uncertan (i.e, dSate-contingent)
government net payments each period from the young to the old. The role for
government intergenerationd risk sharing in this modd is to transfer resources from the
contemporaneous young to the contemporaneous old at time t if the technology at time t
is better than at time t1. The degree of redigtribution would aso be conditioned on the
economy’ stime-t capital stock.

The fact that government’s can pool risks across generations doesn't mean they
necessarily do s0. Indeed, governments may exacerbate the degree of uncertainty facing
generdtions by randomly didributing among them. As Auerbach and Hasstt (1999)
point out, this manufacturing of uncertainty may come in the form of smply ddaying the
decison of who will pay the government’s hills. Take, as an example, the current falure
of the U.S. government to determine how it will close the very sizeable imbaance in U.S.
generdtional policy. The government can ether place a larger fiscd burden on the
current ederly, on middle-aged baby boomers, on the current young, or on future
gengations  The sze of the hill is reasonably cdear. But in faling to specify
immediaidy which generations will pay wha, the U.S government is generaing

uncertainty for al generations, where none intrindcdly exids.



Can one sy whether the government is, on badance, pooling risk across
generations? Yes and no.?’ Abel and Kotlikoff (1994) stress that their study tests and
drongly rgects intergenerational risk sharing, no mater whether that risk sharing is
aisng from @ dtruidic extended family behavior, b) odfish extended family
arangements, c) the purchase of contracts and securities in private insurance and
financiad markets, or d) government policy. But Abd and Katlikoff’'s study doesn't tell
us the precise role, if any, played by the government in frudrating or improving

intergenerationd risk sharing.

I X. Conclusion

Generationd policy — the question of which generation will pay the government’s
bills -- lies a the heart of mogt fisca policy debates. The importance of this issue has
dimulated a prodigious amount of theoreticd, empiricd, and dmulation research. This
research has delivered some important findings.  Fird, which generation pays the
government’s hills is, gpat from efficiency consgderations, a zero-sum game.  Second,
generationd policy works not just by redigtributing resources directly across generations,
but adso by redisributing resources indirectly via policy-induced generd eguilibrium
changes in factor prices. Third, the same generationd policy can be conducted under a
vaiety of headings and operate through surprisng channds, induding asset markets.
Fourth, notwithstanding its ubiquitous use, the budget deficit is not a wel-defined
measure of generationd or any other aspect of economic policy. The same is true of

taxes and trandfer payments as well as ther associated constructs, such as disposable

27 Note that the government may pool risks within generations at the same time it generates risks across
generations. Hubbard, Skinner, and Zeldes' (1995) and Eaton and Rosen (1980) are two important studies
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income and persond saving. Fifth, generationa accounting represents an important, but
far from perfect method of assessng generationd policy. Sixth, generationd policies in
non-dtruigic economies can effect mgor redistribution across generations and mgor
changes in the long-run values of key macroeconomic variables. Seventh, generationd
policies take a farly long time to effect the economy. Eighth, intergenerationd dtruism
can nullify the impact of generationd policy, but the theoreticad conditions under which it
would arise are highly unlikely to preval. Ninth, there is a plethora of evidence, at lesst
for the U.S, that intergenerationa redistribution, be it across cohorts or between older
and younger members of the same extended families maeridly raises the wel beng to
those recaiving the trandfers and materiadly harms those making the payments. Tenth, a
leest in the U.S, government policy does not achieve intergenerationd risk sharing.
Indeed, U.S. government policy may, on baance, be an important, if not the primary
source of generationa risk. Findly, and most important, a variety of countries around the
world are running generationa policies that will dramaticdly reduce the economic well
being of ther future generations.  Achieving generationd baance in those countries

requiresimmediate, mgor, and highly painful policy responses.

of government intragenerational risk sharing.
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Table 1 The Composition of Male U.S. Generational Accounts

(present values in thousands of 1998 doll ars)

Tax Paynents Transfer Receipts

Age in Net Tax |Incone |Incone Payroll Excise OASDI MEDI CARE MEDI CAI D Wl fare

1998 Payment Taxes Taxes Taxes Taxes

0 249.7 128.3 61.8 107.3 93.4 45. 2 24.0 58.1 13.7
5 256. 4 136. 3 66.0 114.1 97. 4 48.0 35.9 58.9 14.6
10 272.3 147.1 71.8 123.1 102.1 51.7 44,2 60. 2 15.8
15 291. 4 158. 4 77.9 132.8 105.9 55. 4 50.5 60. 6 17.1
20 318.7 171.2 85.4 143.8 107.5 59.0 51.9 59.9 18. 3
25 327.3 174.5 91.6 145.7 102. 4 61.2 52.5 55.2 17.8
30 313.7 167.8 98.2 138.1 95.9 64. 6 55.2 49.9 16.5
35 279.2 153.9 104.5 124.3 89.4 69. 4 63.7 45. 0 14.9
40 241. 4 137.1 110.0 108.9 83.2 76.4 67.4 40. 4 13.5
45 194.2 116.1 113.0 91.2 75.5 85.5 67.9 35.9 12.3
50 129.7 93.0 112. 4 71.8 65. 6 95.6 75. 4 31.0 11.1
55 66. 2 65.5 108. 4 50. 4 56.0 108.1 69. 7 26. 3 10.0
60 -5.8 38.0 100.5 29.1 46. 4 123.1 66. 1 21.8 9.0
65 -77.5 16.6 89.5 12. 7 37.2 138.5 69. 3 17.7 8.0
70 -91.0 6.8 76.3 5.1 28.4 129.7 56. 2 14.8 7.0
75 -75.1 3.3 61.3 2.4 20.8 106.5 38.2 12.5 5.7
80 -56.3 1.4 46. 1 1.2 14.6 85.7 20.2 9.7 4.0
85 -42. 4 .5 33.0 .5 10.1 67.0 9.0 8.0 2.6
90 -25.6 .4 28.5 .4 7.9 51.7 3.1 6.0 2.0

Growt h- Adj usted Net Tax Paynment of Future Generations 361.8

Lifetime Net Tax Rate on Future CGenerations 32.3 percent
Lifetime Net Tax Rate on Newborns 22.8 percent
Generational Imbalance 41.7 percent

Not e: Tabl e assunes a 4 percent real discount rate and 2.2 percent growh rate.
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Tabl e 1 (conti nued)

The Conposition of Female U. S. Generational Accounts

(present values in thousands of 1998 doll ars)

Tax Paynents Transfer Receipts

Labor Capita
Age in Net Tax Incone |Incone Payroll Excise OASDI MEDI CARE MEDI CAI D Wl fare

1998 Payment Taxes Taxes Taxes Taxes

0 109.6 67.8 21.6 64.1 89.0 42. 3 24.6 44.0 22.0
5 104.6 72.1 23.0 68. 2 92.7 45.0 38.3 44.7 23.4
10 104.6 77.9 25.1 73.7 97.0 48. 7 48. 8 46. 1 25.6
15 105. 4 84.1 27.2 79.6 99.9 52.4 57.9 46. 9 28.2
20 113.7 91.0 29.8 86. 2 100.9 56. 4 61.1 46. 9 29.9
25 112. 3 91.5 31.8 86. 4 96. 6 58.9 63.7 45. 2 26. 2
30 95. 6 85.1 33.9 79.9 91.2 61.9 68.0 43. 2 21.3
35 65. 6 75.6 35.9 70.8 85.7 65.7 78.6 41.1 17.0
40 37.9 66. 0 37.9 62.0 79.7 71.4 83.7 39.3 13.3
45 7.9 55.4 39.2 52.1 72.7 78.8 84.7 37.6 10. 4
50 -37.7 42.2 39.6 39.6 64. 4 87.7 94.1 33.5 8.2
55 -73.9 28.3 39.1 26.6 55.2 99.0 87.5 29.8 6.8
60 -115.0 15.6 37.4 14. 7 46.0 112.7 84.0 26.2 5.8
65 -157.6 6.6 34.6 6.1 36.9 124.6 89.3 22.6 5.2
70 -155.9 2.5 30.8 2.2 28.7 116. 8 78.7 20.0 4.6
75 -131.8 .9 26.3 .9 21.3 100.0 59. 6 17.9 3.8
80 -99.2 .3 21.5 .3 15.3 82.1 36.9 14.5 3.1
85 -70.5 .2 16.9 1 11.1 63. 4 20.6 12.5 2.4
90 -44.4 1 14.1 1 8.3 47.3 9.0 8.9 1.8
Future

Gener ati ons 158.8

Not e: Tabl e assunes a 4 percent real discount rate and 2.2 percent growh rate.



Table2 Alternative Policiesto Achieve Generational Balance* inthe U.S.

Immediate and Permanent Equalized
Per centage Change Lifetime

Policy in Policy | nstrument Net Tax Rate
Raise All Taxes 12.0 275
Raise Fed. Inc. Taxes 313 27.3
Cut All Transfers 219 26.5
Cut All Govt. Purchases 210 22.8
Cut Federa Purchases 66.3 22.8

* Generationa imbaance is the percentage difference in lifetime net tax rates of newborns and future generations.
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Table3 Alternative Waysto Achieve Generational Balance in 22 Countries

Country Cutin Cutin Increase | Increase
government | government in in
purchases transfers all taxes income

tax
Argentina 291 110 84 75.7
Australia 102 91 48 81
Austria 76.4 205 184 55.6
Belgium 124 46 31 100
Brazil 26.2 179 17 74.0
Canada 01 01 01 0.2
Denmark 290 45 40 6.7
Finland 67.6 212 194 50.8
Germany 259 141 95 205
Ireland -4.3 -44 -21 -4.8
[taly 491 133 105 282
Japan 295 253 155 53.6
Netherlands 28.7 223 89 156
New Zealand -1.6 -0.6 -04 -08
Norway 9.9 81 6.3 9.7
Portugal 9.8 75 42 133
Spain 62.2 17.0 145 44.9
Sweden 50.5 189 156 419
Thailand 477 -114.2 -25.0 -81.8
France 222 9.8 6.9 64.0
United Kingdom 9.7 95 27 95
United States 210 219 120 313

na—not available
Source: Kotlikoff and Leibfritz (1999), Raffelheuschen (1998), and Gokhale and K otlikoff (2000).



Table3

Structural Tax Reform in the Auerbach-K otlikoff M odel

Y ear Capital Labor Output Wage | Interest | Consumption | Saving

Rate Tax Rate Rate
1 89.9 19.2 25.7 1.000 071 .000 .035
2 89.9 19.5 25.9 .997 072 .064 .054
3 90.4 19.5 25.9 .998 072 .064 .053
4 90.8 19.5 25.9 1.000 071 .064 .052
5 91.3 19.4 26.0 1.001 071 .064 .051
10 91.7 19.4 26.0 1.003 071 .063 .050
20 95.5 19.3 26.1 1.015 .068 061 042
60 97.2 19.2 26.1 1.021 .067 .061 .037
¥ 97.3 19.2 26.1 1.021 .067 .061 .037

Source: Fehr and Koatlikoff (1997)
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Table4

Comparing Changesin Generation’s Utility and their Generational Accounts
(changes, expressed as percent of remaining lifetime economic resources)

Generation’s Year of Change in Generational Changein Utility
Birth Account
-54 -2.39 -241
-50 -2.13 -2.03
-45 -1.64 -1.60
-40 -1.16 -1.22
-35 -0.72 -0.87
-30 -0.36 -0.55
-25 -0.06 -0.26
-20 0.17 -0.01
-15 0.32 0.21
-10 0.40 0.37
-5 0.41 0.49
0 0.37 0.55
5 0.36 0.68
10 0.35 0.80
20 0.34 0.94
50 0.33 1.04
¥ 0.33 1.05

Source: Fehr and Kotlikoff (1997)

92



Table5
Proportional Consumption-Tax Reform

Impact on Macro Variables

1996 1997 2010 2145
Aggoregates
National Income Index 1000 1044 1063 104
Capital Stock Index 1000 1010 1108 1.254
Labor SupplyIndex 1000 1063 10+ 1.046
Net Saving Rate 0051 0073 0067 0.059
Wage Rates, Interest Rates, and Asset Values
Before-Tax Wagel ndex 1000 0987 1.013 1.046
After-Tax Wage 0775 0817 0843 0.881
Interest Rate 0083 0079 0.076 0.073
Federal Consumption and Payroll Tax Rates

Consumption Tax Rate!® 0 0166 0160 0145
Payrall Tax Rate 0146 0140 0.140 0.141

Source: Altig, Auerbach, Kotlikoff, Smetters, and Walliser (2001)
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Table6

Welfar e Effects of
Proportional Consumption-Tax Reform

Lifetime Earnings Cohort Bornin Cohort Bornin  Cohort  Cohort Cohort

Class Year -54 Year -30 Bornin Bornin Bornin
Year O Year 30 LongRun
1 101 97 94 95 .96
3 1.00 99 .98 .99 99
6 1.00 1.00 1.00 1.01 1.01
9 99 10 101 102 102
12 99 1.02 103 104 104

Note: Welfare is measured relative to the no-reform equilibrium. A vaue, for example,

of .97 means that the group in question experiences awelfare change from the reform
that is equivalent to their experiencing a 3 percent decline in consumption and leisure at
each age under the initial fiscal structure.

Source: Altig, Auerbach, Kotlikoff, Smetters, and Walliser (2001)



Table7

Privatizing Social Security with Consumption-

Tax Trangtional Finance

Per centage Change in Macro Variables Relative to

Initial Steady State

Year of Transition: 5 10 25 150
Macro Variable
National Income 6 13 49 130
Capital Stock 18 41 12.8 39.0
Labor Supply 3 4 24 55
Before-Tax Wage 4 0.9 24 71
Interest Rate -11 2.7 -6.9 -189

Source: Kotlikoff, Smetters, and Walliser (2001)



Table8

Privatizing Social Security — Per centage Changein Remaining Lifetime
Utility for Selected Income Classes by Cohort

Cohort Year of Birth Relativeto Initial Steady State

Class -54 -25 -10 1 10 25 150
1 4 21 -6 5 13 32 6.0
3 -4 -20 0 12 21 42 74
6 -9 -1.7 3 16 26 48 8.0
9 -12 -16 5 17 27 49 81
12 -15 -25 -1.8 -10 -1 17 44

Source: Kotlikoff, Smetters, and Walliser (2001)



