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Series Foreword

Ricardo Cairoli (1921-1998) was a successful businessman
and a committed public official, who, throughout his career
devoted himself to enhancing the well-being of Argentina’s
society. In 1991, he founded Capital Markets Argentina, one
of the major independent investment corporations in the
country, offering services in brokerage and asset manage-
ment. Since its inception, the corporation has been involved
in numerous philanthropic activities. Currently his wife,
Mrs. Haydee Morteo de Cairoli, and his children, Graciela
and Pablo, continue to support higher education, sponsor-
ing, among other initiatives, the Capital Markets Corpora-
tion Conferences in Business Economics. The conferences
are organized by the Universidad Torcuato Di Tella, a pri-
vate university founded in 1991, which rapidly established
itself as a center of excellence for education and research in
the social sciences in Latin America. The realization and
publication of the conference lectures represents the joint
commitment of Capital Markets Argentina and the Univer-
sidad Torcuato Di Tella to the advancement of knowledge.






Preface

When I was deeply honored in May 2002 by the renowned
Universidad Torcuato Di Tella and the extraordinary Cairoli
family with the opportunity to deliver these lectures, Ar-
gentina was facing its most severe economic and political
crisis in decades. At least one out of five workers was unem-
ployed. Real wages had dropped by a quarter. Output had
declined by 15 percent in the past year and by more than
one quarter since 1999. The Argentine peso, which since the
early 1990s was pegged at one American dollar, was worth
32 cents. Argentina’s government had defaulted on its do-
mestic and foreign debt and stolen vast sums from the pub-
lic by denominating dollar bank accounts in pesos. Many, if
not most, of its financial institutions were technically bank-
rupt. Large foreign banks were pulling out of the country.
Physical capital flight was rampant. Human capital flight
was rampant. The Argentine provinces were printing their
own currency. Prices were rising rapidly, and hyperinflation
seemed to be looming just around the corner. Riots had bro-
ken out. Steel bars and metal screens decorated most banks
and businesses. Politicians were being attacked in restau-
rants. The nation had seen five presidents in six months.
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The occupant of the Pink House was on tranquilizers and not
expected to last the month. A corrupt and politicized judi-
ciary jailed Domingo Cavallo, the former economic minister,
and attempted to jail the nation’s leading bankers. All nine
chief justices of the Supreme Court were facing impeach-
ment proceedings. And the IMF, not to mention the U.S. gov-
ernment, had largely washed its hands of the country.

How did Argentina’s late twentieth-century economic
miracle turn into early twenty-first century’s most notori-
ous economic disaster? To be honest, the problems here are
entirely man made. Argentina’s ongoing economic turmoil
is not, in the main, the result of an overvalued currency, ad-
verse terms of trade shocks, nominal wage rigidity, or a de-
cline in productivity. The root cause is and has been the
inability of Argentina’s political leaders to adopt or at least
to convince the public and the international financial com-
munity that it was practicing or implementing sustainable
fiscal policies.

What, if anything, does fiscal sustainability have to do
with generational policy—the subject of these lectures? The
answer is just about everything. The fundamental measure
of whether a country’s fiscal policy is sustainable is whether
the implicit and explicit government liabilities being left for
future generations to pay will exceed their capacity to do
so. Generational accounting measures these liabilities in terms
of the lifetime net tax rate facing future generations. A gen-
eration’s lifetime net tax rate is defined as the share of its life-
time incomes that it pays in net taxes (taxes paid net of
transfer payments received). If the lifetime net tax rate fac-
ing future generations equals the lifetime net tax rate being
paid by current generations, fiscal policy is generationally
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balanced. If the lifetime net tax rate facing future genera-
tions is much higher than the lifetime net tax rate facing
current generations, fiscal policy is generationally imbal-
anced. And if the lifetime net tax rate facing future genera-
tions is not only higher than that facing current ones, but it
is also too high to be collected, fiscal policy is both genera-
tionally imbalanced and unsustainable.

But aren’t Argentina’s current economic problems largely
monetary and financial in nature? What does the need to
achieve generational balance have to do with the current in-
stability in Argentine monetary and financial affairs? The
answer, again, is just about everything. First of all, printing
money and precipitating inflation is a nonlegislative means
of cutting real government spending. Second, printing
money provides the government with seignorage revenues
that it would otherwise not receive. Third, printing money
and running inflation allows the government to cut the real
value of social security and other transfer payments. And
fourth, defaulting on its explicit debt obviously obviates the
government’s need to make interest and principal pay-
ments. All four of these policies can be understood from the
perspective of generational accounting as ways to achieve
generational balance.

Unfortunately, printing money and defaulting on official
debt are the least attractive ways a country has to achieve
generational balance. Argentina used these methods be-
cause its past and current leaders lacked the political will to
explicitly cut government expenditures or to explicitly raise
the net tax burdens on current voters. This political cow-
ardice has come at a very high price. It is destroying the na-
tion’s financial system and its hard-earned reputation for
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price stability. It is redistributing vast sums of wealth on a
completely capricious basis throughout Argentine society.
It is wreaking havoc on the Argentine economy and the
Argentine people. And, perhaps worst of all, it is establish-
ing an economic past that, through the process of rational
expectations, will haunt the Argentine economy for years to
come.

These lectures provide a general introduction to genera-
tional policy. But they also make repeated reference to the
Argentine situation. In so doing, I don’t mean to suggest
that Argentina is unique in conducting generationally un-
sustainable policy and experiencing fully the costs of doing
so. Argentina has certainly done its best to make a bad situ-
ation worse. However, there are a large number of nations,
including virtually all the developed countries, that seem
equally hell bent on committing fiscal suicide. Whether
Argentina’s fiscal and economic demise will serve as a
wake-up call remains to be seen. If it does, it will be because
policymakers finally begin to appreciate the full economic
and moral dimensions of explicitly and implicitly encum-
bering the next generation.



I Introduction

Generational policy, the government’s treatment of current
and future generations, is a fundamental aspect of a na-
tion’s fiscal affairs. The policy involves two actions: redis-
tributing resources across generations and allocating to
particular generations the burden of paying the govern-
ment’s bills. Taking from one generation to help another or
forcing one generation to pay for another’s public goods
raises a host of ethical as well as economic questions. How
much of the government’s bills should future generations
be forced to pay? How should the government treat today’s
elderly versus today’s young? Should those born in the fu-
ture pay more because they will benefit from improved
technology? Can the government redistribute across gener-
ations? If so, how does this work? Does relieving current
generations of fiscal burdens let them consume more and,
thereby, reduce or crowd out national saving and domestic
investment? Should the government try to pool risks across
generations?

Generational morality is the province of philosophers.
But the positive questions surrounding the treatment of the
old, the young, and the unborn have captivated economists
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since the birth of the discipline. Their work has firmly
embedded the analysis of generational policy within the
broader theory of fiscal incidence." This theory has three
central messages. First, those to whom the government as-
signs its bills or designates its assistance are not necessarily
those who bear its burdens or enjoy its help. Second, the in-
cidence of policies ultimately depends on the economic re-
sponses they invoke. Third, apart from changes in economic
distortions, generational policy is a zero-sum game in
which the economic gains to winners (including the gov-
ernment) equal the economic losses to losers.”

Because the gulf between policy goals and policy out-
comes can be so large, incidence analysis is both important
and intriguing. This is particularly true for generational
policy where a range of private responses can frustrate the
government’s initiatives. These include intrafamily inter-
generational redistribution, private changes in saving and
labor supply, and the market revaluation of capital assets.

The admonishment of incidence theory that policy de-
scriptions bear no necessary relationship to policy out-
comes is particularly apt in considering the traditional
measure of generational policy, namely, official govern-
ment debt. Notwithstanding its common use, official gov-
ernment debt is, as a matter of neoclassical economic
theory, an artifice of fiscal taxonomy that bears no funda-
mental relationship to generational policy.

In contrast to deficit accounting, which has no precise ob-
jective, a relatively new accounting method, generational
accounting, attempts to directly assess generational policy.
Specifically, it tries to measure the intergenerational inci-
dence of fiscal policy changes as well as understand the
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fiscal burdens confronting current and future generations
under existing policy.

Generational accounting represents but one way of try-
ing to quantify the economic impacts of generational policy.
Another is computer simulation. Each passing year sees the
development of ever more sophisticated and carefully cali-
brated dynamic computer simulation models. These virtual
environments are simplifications of economic reality, but
they allow economists to conduct stylized controlled exper-
iments in studying the dynamic impacts of generational
policies.

This book shows how generational policy works, how it
is measured, and how much it matters to virtual as well as
real economies. To make my points as quickly and simply
as possible, I employ a two-period, overlapping genera-
tions model. This model is highly versatile. It illustrates
the central controversies surrounding generational policy,
including its potential impact on national saving and its po-
tential impotency due to Ricardian equivalence. It exposes
the vacuity of deficit accounting. And it elucidates the gov-
ernment’s intertemporal budget constraint that provides
the framework for generational accounting.

Lecture II begins the analysis by presenting the two-
period life-cycle model, defining generational incidence, and
showing the zero-sum nature of generational policy. Lec-
ture III illustrates generational policy with a simple exam-
ple, namely, a policy of redistributing, in a nondistortionary
manner, to the contemporaneous elderly from the contem-
poraneous young as well as all future generations. This ex-
ample clarifies the difference between statutory and true
fiscal incidence. It also illuminates, as described in Lecture IV,
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the arbitrary nature of fiscal labels as well as their resultant
fiscal aggregates, including the budget deficit, aggregate
tax revenues, and aggregate transfer payments. Finally, it il-
lustrates the various guises of generational policy, including
structural tax changes, running deficits, altering investment
incentives, and expanding pay-as-you-go-financed social
security.

Once this example has been fully milked, Lecture IV
shows that its lessons about fiscal labels are general. They
apply when fiscal policy, in general, and generational pol-
icy, in particular, are distortionary, when these policies are
uncertain, when they are time inconsistent, and when seg-
ments of the economy are credit constrained. Indeed, the
lessons apply to any neoclassical model with rational eco-
nomic agents and rational economic institutions (including
the government). This demonstration sets the stage for
Lecture V’s description, illustration, and critique of genera-
tional accounting. This lecture also lays out the implications
of generational policy for monetary policy.

Because generational policies play out over decades
rather than years and can have major macroeconomic
effects, understanding their impacts is best understood
through computer simulation analysis. Lecture VI presents
results from simulating two major generational policies:
changing the tax structure and privatizing social security.
The messages of this lecture are that generational policies
can have significant effects on the economy and the well-
being of different generations, but that such policies take a
long time to alter the economic landscape.

Having illustrated generational policy, its measurement,
and the potential magnitude of its effects, I turn, in Lecture
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VII, to Ricardian equivalence—the contention that genera-
tional policy, despite the government’s best efforts, just
doesn’t work. The alleged reason is that parents and chil-
dren are altruistic toward one another and will use private
transfers to offset any government attempts to redistribute
among them. Ricardian equivalence has been assailed by
theorists and empiricists. These attacks have paid off. As
Lecture VII discusses, there are very good theoretical and
empirical reasons to doubt the validity of Ricardian equiva-
lence, at least when applied to the United States. Lecture
VIII considers the government’s role in improving or wors-
ening intergenerational risk sharing. The final lecture, IX,
summarizes and concludes.

I make no attempt here to survey the voluminous litera-
ture on generational policy since doing so would occupy a
separate set of lectures. But any discussion of the modern
analysis of generational policy would be remiss if it failed
to identify the four major postwar contributions to the field,
namely, Paul Samuelson’s (1958) consumption-loan model,
Peter Diamond’s (1965) analysis of debt policies, Martin
Feldstein’s (1974a) analysis of unfunded social security, and
Robert Barro’s (1974) formalization of Ricardian equiva-
lence. These papers and their hundreds, if not thousands, of
offspring collectively transformed the field from a collection
of intriguing but poorly posed questions to an extremely
rich and remarkably clear set of answers.






II The Incidence of
Generational Policy

The Life-Cycle Model

Consider a two-period, life-cycle model in which agents
born in year s have utility U, defined over consumption

when young, c,,, consumption when old, c,,., leisure when

yss
young, l,,, and leisure when old, ;.

us = u(cyslcos+1rlys/los+l) (1)

For this dynamic economy, consumption and leisure from a
point in time, say the beginning of time t onward, is con-
strained by a constant returns production function satisfying

F(Cot+cyt+gffcor+1+cyt+l+gt+1/ sy lot+lyt
_2Trlut+l+lyt+l_2T/ cecy kt) = 0/ (2)

where g, is government consumption in year s, k; is the cap-
ital stock at the beginning of time ¢ (before time-t produc-
tion or consumption occurs), and T is the time endowment
available to each generation in each period.’ Since there are
two generations alive at each point in time, the aggregate
time endowment in each period is 2T. The arguments of (2)
are the net (of endowments) demands for consumption and
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leisure at time ¢ and in all future periods plus the beginning
of time t endowment of capital.

Output is nondepreciable and can be either consumed or
used as capital. Since there are no future endowments of capi-
tal, only the time  endowment of capital enters (2). The fact
that all of the leisure being demanded in a given period enters
as a single argument independent of who enjoys this leisure
implies that the amounts of labor supplied by different agents
are perfect substitutes in production. Finally, the fact that the
aggregate time endowment (T) is constant through time re-
flects the simplifying assumption that each cohort is of equal
size—the value of which is normalized to unity.

Using the constant returns-to-scale property, the produc-
tion function can be written as

(cor + Cye T 8) T Ry yq(cysn + Cp+1t Qi) T

T wly + 1) + Ryqwpq(opsq + Lypin) - -

k
= ﬁ’ +w2T + R, w, 2T + ..., (3)
t
where R,.; is the marginal rate of transformation of output
in period s into output in period s+1 (the cost of an extra

unit of output in period s+1 measured in units of output in

period s); that is,
FCS
Rs+1 = F;ll (4)

and w, is the marginal rate of transformation of output in pe-
riod s into leisure in period s (the cost of an extra unit of leisure
in period s measured in units of output in period s), that is,

Wy =—. 5)
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The terms R,,; and w,—the respective time-s marginal
products of capital at time s+1 and labor at time s—are
referenced below as pretax factor prices.

Equation (3) is the economy’s intertemporal budget
constraint. It requires that the value of current and future
consumption and leisure, all measured in units of current
consumption, not exceed the value of the economy’s cur-
rent and future endowments, also measured in units of
current consumption.

In choosing their consumption and leisure demands,
agents born in year s > t maximize (1) subject to

Cys + Rs+1cos+l + wslys+Rs+1ws+1los+l = wsT + Rs+1ws+1
T_hys_Rs+1hos+ll (6)

where h, is the net payment of the old to the government at
time s.
Those agents born in t—1 maximize their time f remain-
ing lifetime utility subject to
a,

Cor + Wil = ﬁ: +w, T — hy. @)

In (6) and (7), hy, is the net payment to the government by
the young at time s, and a,, represents the net worth of the
initial elderly at the beginning of time ¢.

The Government’s Intertemporal Budget Constraint

Substitution of (6) and (7) into the economy-wide budget
constraint (3) yields the government’s intertemporal budget
constraint
hy + hyt + Rii(hppiq + hyt+1) + Ry Rio(opin + hyt+2) +
ay —k
=8 T Rpsa8er1 T RpsaRpsogpin + 000 + % 8

t
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The right-hand side of (8) is the government’s bills—the pre-
sent value of its current and future projected consumption
plus its net debt, which equals the difference between total
private-sector net worth and the economy’s aggregate capital
stock, (a,—k)/R, The government’s intertemporal budget
constraint requires that either current or future generations
pay for the government’s bills, where its bills represent the
sum of its projected future consumption plus its initial net
debt. As discussed below, different ways of labeling govern-
ment receipts and payments will alter k,, (the remaining life-
time net payment, or generational account, of the time-t elderly)
and (a,,—k;)/R, by equal amounts. In contrast, the lifetime net
payments (the generational accounts) facing initial young
(hy+Ry11hy41) and future generations (s + R 1f11, for s >1)
are invariant to the government’s vocabulary; that is, the fis-
cal burden on current and future newborns is well defined,
whereas the government’s net debt is not.

The Incidence of Generational Policy

Suppose that at time ¢ the government changes policy. The
policy change will affect the generation born at time t—1
(the initial elderly), the generation born at time ¢ (the initial
young), and all generations born after time f (the future
generations). The incidence of the policy for an affected
generation born in year s is found by differentiating (1).

dus = ucysdcys + Mcos+1dcos+l + ulysdlys + ulos+1dlos+l (9)

For the initial elderly, s = t—1, and dc,, ; = 0 and dl,;, ; = 0,
since consumption and leisure that occurred before the

policy changed is immutable.
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The incidence experienced by each generation born at
s > t can be expressed in units of consumption when young
by dividing (9) by the marginal utility of consumption
when young.

du,
T = e, + “°S“dcosﬂ+ dl +”"’S”dzosﬂ (10)
yS

cys

Equation (10) traces generational incidence to changes in
each generation’s consumption and leisure when young and
old valued in terms of their consumption when young. In the
case of the initial elderly, the change in utility can be normal-
ized by the marginal utility of consumption when old.

The Zero-Sum Nature of Generational Policy

Policy-induced changes in consumption and leisure experi-
enced by the various generations alive at time ¢ and there-
after must satisfy (11), which results from differentiating (2).
(deg + dcyt +dg) + Ry (e g + dcyt+l +dgi1)

+ Ry 1Ry o(dcy o + dcyH—Z +dgi) +

+ wildly + dlyt) + Ry 1wy (@l + dlytH)

+ R 1Ry owy (Al + dlyt+2) +-=0 1mn
Let E, stand for the sum over all generations alive from time

t onward (including the initial elderly born in t—1) of policy
incidence measured in units of time-t consumption.

au,,  dd, . AU, AUy

E = Uy Uy RHlu +Rt+lRt+2u 2 + o (12)
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Using (10) and (11), rewrite (12) as

E; = (Risy = Ryp)dcegren + R (Riva = Ryp)dCopin
+ - (why — wydly + (wy, — wydl,,
+ W Ry = 01 Ry Dl + Ry @y = )l
+ Ry (Wor2RY 2 = WeioRe el

+ Rt+1Rt+2(wgt+2 - wt+2)dlyt+2 + o

—dg — Ry1dgi1 — RypRyyodgrn — ) (13)
where
u Ulys Ujps
Rl=—" w!=—and wi=—. (14)
¢ Ugos—1" ¥ ucys’ o Ucos

There are two sets of terms on the right-hand side of (13).
The first set involves differences between marginal rates of
substitution (MRS) and marginal rates of transformation
(MRT) multiplied by (a) the change in the economic choice
being distorted and (b) a discount factor. These MRS-MRT
wedges arise from distortionary fiscal policies and are often
referred to as marginal tax wedges. This first set of terms
is related, but not strictly identical to, the present value of
the marginal change in economic efficiency (the change in
excess burden) arising from the policy. The second set of
terms measures the present value of the policy-induced
change in the time-path of government consumption.

Thus (13) shows that fiscal-policy incidence summed (ag-
gregated) over across all current and future generations
equals (a) the present value of the time-path of terms
related to policy-induced changes in excess burden and
(b) the increase in the present value of government
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consumption. Thus, apart 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 entails no efficiency change and no
change in government consumption, E; equals zero, and the
policy simply redistributes fiscal burdens across genera-
tions. Hence, ignoring efficiency effects, policy changes are,
generationally speaking, zero-sum in nature. Either current
or future generations must pay for the government’s spend-
ing, and holding government spending fixed, any improve-
ment in the well-being of one generation comes at the cost of
reduced well-being of another generation.

It’s important to note that (13) takes into account policy-
induced changes in the time-path of factor prices. Apart
from efficiency considerations, (13) tells us that all inter-
generational redistribution, be it direct government inter-
generational redistribution, arising from changes in the
constellation of net payments it extracts from various gen-
erations, or indirect intergenerational redistribution, arising
from policy-induced changes in the time-path of factor
prices, is zero-sum in nature. Stated differently, the benefits
to particular generations arising from policy-induced
changes in wage and interest rates are exactly offset by
losses to other generations from such factor-price changes.

Although the first set of terms in (13) involving MRS-
MRT wedges arise only in the presence of economic distor-
tions, their sum represents a precise measure of the change
in excess burden only if the policy being conducted com-
pensates all generations for the income effects they experi-
ence. To show how this compensation could be effected,
take the case of a policy change that (a) does not alter the
time-path of government consumption, (b) compensates
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members of each generation by keeping them on their pre-
policy-change budget constraints, and (c) does not require
resources from outside the economy (i.e., leaves the econ-
omy on its intertemporal budget constraint).*

Since each generation remains on its initial budget con-
straint (defined in terms of its slope and intercept), the pol-
icy serves only to alter the choice of the position on that
constraint. This change in the consumption/leisure bundle
arises because of the policy’s alteration in relative prices
(i.e., because of changes in incentives). Hence, each genera-
tion’s change in utility arises due to a change in how it allo-
cates its budget, rather than a change in the size of its
budget. The resulting change in utility is a pure change in
economic distortion. Because these utility changes are mea-
sured in units of time-t output, adding them up, as (13)
does, across all current and future generations indicates the
amount (positive or negative) of time ¢t output that could be
extracted from the economy by engaging in the policy, but
using generation-specific nondistortionary net payments
that keep each generation at its pre-policy-change level of
utility.

To keep each generation on its initial budget constraint,
the government must alter the net amounts it takes from
each generation when young and old to offset all policy-
induced income effects, including those arising from
changes in relative prices of consumption and leisure when
young and old. Assuming, without loss of generality, that
the amount of distortionary net payments made by each
generation are offset by nondistortionary net payments of
equal magnitude, the only income effects to be offset are
those arising from changes in relative prices. This means
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setting dh,, such that
dh, = dw,T — dw/l,,, (15)
and setting dh,; and dh,, ., for s = t such that
dhys + Repdhos 1 = dw,T + d(Ryy1w0s )T — dRyiqlgs44
— AR, 1Cps 41 — dwilys — d(Ry 11044 ]os 1. (16)

Does this compensation policy satisfy the government’s in-
tertemporal budget constraint? The answer is yes. To see why,
take the differentials of (3), (6), and (7). These equations plus
(15) and (16) generate the differential of the government’s
budget constraint. Intuitively, the constant-returns property
of the production function implies that factor-price changes
are zero-sum in nature. Hence, the government can redistrib-
ute resources from generations experiencing beneficial factor-
price changes to those experiencing adverse factor-price
changes. This leaves each generation on its initial budget fron-
tier, although, potentially, at a different point on that frontier.

When one applies (15) and (16) in conjunction with a pol-
icy change that leaves government spending unchanged,
the resulting consumption and leisure differentials in (13)
are compensated ones. For discrete, as opposed to infinites-
imal, policy changes, one can integrate E, over the range of
the policy change. The resulting expression will be the pre-
sent value sum of each period’s Harberger excess burden
triangle, if there are no initial distortions in the economy.5

Lessons for Argentina

As in every other country, left- and right-wing politicians in
Argentina spend a lot of time and effort arguing over
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whether government spending is too low or taxes are too
high. This debate is framed in terms of class warfare. The
poor are purported to benefit from higher spending and the
rich from lower taxes. The supposition is that higher spend-
ing today comes at the expense of today’s rich who have to
pay more in net taxes, and that lower taxes today comes at
the expense of today’s poor on whom spending is cut back.

But what if higher spending today is paid for not by rais-
ing current or future taxes but by cutting future spending?
And what if lowering current taxes is paid for not by reduc-
ing current or future spending but by raising future taxes?
In this case, each side’s political victories come not at the
expense of its political rivals but primarily at the expense of
its own children.

This message that fiscal policy is at best a zero-sum game
and that the game’s opponents are not the rich and the
poor, but adults and children, needs to be spread loud and
clear throughout Argentina. When Argentine provinces
overspend their budgets, when politicians appoint cronies
to government make-work jobs, when civil servants are
paid far more than their market price, when the central
government sells off assets and spends the proceeds, when
pension reform creates more explicit debt than the implicit
debt it retires, and when tax avoidance is a national sport,
it is Argentina’s children who are being asked to pay
the price. But when that price gets too high or is perceived
to get too high, something has to give, and the govern-
ment’s intertemporal budget ends up being balanced not
only the backs of the children but also on the backs of
current adults.



III Illustrating

Generational Policy

A Cobb-Douglas Example

A very simple Cobb-Douglas two-period life-cycle model
suffices to illustrate how generational policy works and
why it cannot be uniquely described with conventional fis-
cal taxonomy. Let the utility of the young born at time s, U,
be given by

U; = a loge, + (1 — a)logey - 17)

In (17), we make the assumption that labor supply is exoge-
nous. Specifically the young work full time, and the elderly
are retired. Also let the production function for output per
worker satisfy

y; = AKf. (18)

Each cohort has N members, so there is no population growth.
Finally, assume that the government takes an amount &
from each member of each young generation and hands
the same amount to each member of the contemporaneous
old generation.
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At any time t + 1, capital per old person equals capital
per worker, k,.,, because the number of old and young are
equal. The amount of capital held at ¢t + 1 by each old per-
son is what she accumulated when young that is,

k,+1=wt—ﬁ—cy,. (19)
Given that consumption when young equals a share, «,

of lifetime resources, we can write (19) as

Tl
]. + rt+1)' (20)

kf+1=wt_ﬁ_a(wt_

Finally, using the fact that factor prices equal marginal
products, we can express (20) as

BA ke h

k=1 =B A —-a)AK —h+ a2
T AR Al =it e G e

). (21)

Equation (21) represents the transition equation for the
capital labor ratio. Knowing the value of k;, one can solve
(by nonlinear methods) for the value of k; ;.

The Crowding Out of Capital

Consider introducing the policy at time 0. Because « is be-
tween zero and one, the derivative of k, , ; for t = 0 with re-
spect to & is negative evaluated at /i equals zero. Hence, if
we assume the policy is introduced at time 0, it reduces the
economy’s capital stock at each future date. What is the ex-
planation for this crowding out of capital? The answer is
the increased consumption of those who are old at the time
of the reform—time 0. This cohort receives h for free; that is,
without being forced to hand over & when young. And the
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cohort immediately increases its consumption by h per per-
son. This present value gain to the initial old is offset by a
present value loss to the initial young and future genera-
tions of interest on /; that is, if one discounts, at the time
path of the marginal product of capital, the sum of all the
losses of interest on h by the initial young and future gener-
ations, the total equals —.

If the losses to the current young and future generations
are equal in present value to the gains to the initial old, why
is there an initial (time 0) net increase in consumption and a
decline in national saving? The answer is that the increased
consumption by the elderly at time 0 is only partially offset
by the reduced consumption of the contemporaneous
young. As just indicated, the contemporaneous young pay
for only a small portion of the transfer to the initial elderly.
Moreover, their propensity to consume, ¢, is less than one—
the propensity to consume of the initial elderly. So the posi-
tive income effect experienced by the initial elderly exceeds
in absolute value the negative income effect experienced by
the initial young, who, in any case, have a smaller propen-
sity to consume. Hence, consumption of the initial elderly
rises by more than the consumption of the initial young
falls, thereby reducing national saving and investment.

Although all future generations will be forced to reduce
their consumption once they are born, that doesn’t matter
to the time-0 level of national consumption and saving.
Moreover, the reason this policy has a permanent impact
on the economy’s capital stock is that there are always
generations coming in the future whose consumption has
not yet been depressed because of the policy; that is, at
any point in time, say t, the cumulated policy-induced net
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increase in the economy’s aggregate consumption from
time 0 through time t is positive. Another way to think
about the policy is to note that as of time O the old are the
big spenders, whereas the young and future generations
are the big savers. Indeed, future generations have a
propensity to consume at time 0 of zero. So the policy redis-
tributes resources at time 0 from young and future savers to
old spenders.

The Policy’s Incidence

The incidence of the policy can be described as follows. The
elderly at time 0 receive &, and since factor prices at time 0
are unchanged, they experience no reduction in the return
they earn from their capital. Hence, the policy unambigu-
ously makes the initial elderly better off. Next consider the
young at time 0. They give up h when young, but receive
the same amount when old. On balance, they lose interest
on the /. This reduction in lifetime income is somewhat
counterbalanced by the fact that the policy drives up the re-
turn they receive on their savings. The reason is that the
policy reduces k; relative to what it would otherwise have
been. (Note that while the policy alters k; and subsequent
levels of capital per worker, it doesn’t change k), which
means it doesn’t change the wage earned by the initial
young.) Finally, consider those born at time 2 and there-
after. Each of these generations loses interest on /. In addi-
tion, 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 balance, these factor price changes make these
generations worse off.
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Since there is neither government consumption nor eco-
nomic distortions 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 value (in
units of time-0 consumption) and add them up across all
generations, equation (13) tells us that their sum is zero.
However, as indicated above, the sum across all initial and
future generations of the first component—the utility
changes from raising h—is, by itself, zero.® Hence, the pres-
ent value sum of the utility changes experienced by initial
and future generations from factor-price changes must also
sum to zero. In concrete terms, this means that the gain to
the initial young from receiving a higher rate of return in
old age, measured in units of time-0 consumption, equals
the sum of the net losses, measured in time-0 consumption,
incurred by subsequent generations from receiving a lower
real wage when young plus a higher return when old.

Lessons for Argentina

At first thought, the message of this lecture that intergener-
ationally loose fiscal policy can deliver a double whammy
on the next generation by both raising their lifetime net tax
burdens and lowering their lifetime pretax incomes might
not seem to apply fully to Argentina because Argentina is a
small and supposedly open economy. In a small open econ-
omy, capital flows equalize factor prices, so intergenera-
tional redistribution via factor price changes doesn’t occur.



22 Lecture III

But the extent to which Argentina can now be viewed as
an open economy is subject to debate. The international
banking and investment community has now experienced
two huge Argentine debt defaults within two decades.
Major foreign banks are writing down billions of dollars of
losses on their Argentine operations and pulling up stakes.
Foreign oil companies are thinking twice about investing in
the country because the government is poised to restrict oil
exports in an effort to reduce domestic energy prices. And
other potential direct investors realize that whatever profits
they earn will be made in pesos, whose future exchange
value against the dollar is anyone’s guess. Prior to the cur-
rent crisis, capital flows to Argentina totaled $10 billion per
year. Today, the capital flows are roughly the same size, but
moving in the opposite direction.

Thus, through its recent policies, Argentina appears to
have closed the door on international capital flows for the
foreseeable future and will be lucky to be able to keep the
capital it has in place. This is grim news for Argentina’s
young and future workers. They will have substantially less
capital with which to work, and they will earn substantially
less in the future than would otherwise have been the case.



IV Deficit Delusion and
the Arbitrary Nature
of Fiscal Labels

In presenting generational policy in the Cobb-Douglas
model, no use was made of the terms “taxes,” “transfer
payments,” “interest payments,” or “deficits.” This lecture
points out that there are an infinite number of equally unin-
formative ways to label the above policy using these words.
Each of these alternative sets of labels use the words “taxes,”

” o

“transfers,” “spending,” and “deficits” in conventional ways.
Consequently, no set of labels has a higher claim to rele-
vance than any other.

The choice of a particular set of fiscal labels to use in dis-
cussing the model (the choice of fiscal language) is funda-
mentally no different than the choice of whether to discuss
the model in English or French. The message of the model
lies in its mathematical structure. And no one would pre-
sume that that message would differ if the model were dis-
cussed in English rather than French.

Showing that fiscal labeling is, from the perspective of
economic theory, arbitrary establishes that the “deficit” is
not a well-defined measure of generational or, indeed, any
other aspect of fiscal policy. It establishes the same point
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v

with respect to “taxes,” “transfer payments,” and “spend-
ing,” where spending consists of “transfer payments” and
“interest payments on government borrowing.” Since the

a

“deficit,” “taxes,” “transfer payments,” and “spending” are,
from the perspective of economic theory, content free, so
too are ancillary fiscal and national income accounting

"o

constructs like “debt,” “national income,” “disposable in-

come,” “personal saving,” and “social security.” Given the
ubiquitous use by governments and economists of these
verbal constructs to discuss, formulate, and evaluate eco-

nomic policy, the import of this point cannot be overstated.
Alternative Fiscal Labels

Consider first labeling the payment of i by members of the
initial young and future generations as a “tax” and the
labeling of the receipt of i by the initial and subsequent
elderly as a “transfer payment.” With these words, the gov-
ernment reports a balanced budget each period since
“taxes” equal “spending.” This is true despite the fact that
the government is running a loose fiscal policy in the sense
that it redistributes toward the initial old from the initial
young and future generations. Furthermore, the budget re-
mains in balance regardless of whether the policy is ex-
tremely loose (1 is very large) or extremely tight (4 is
negative and very large in absolute value).

As a second example, let the government (1) label its pay-
ment of & to the elderly at time 0 as “transfer payments,”
(2) label its receipt of & from the initial young and subse-
quent generations as “borrowing,” and (3) label its net
payment of /i to each elderly generation from time s = 1
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onward as “repayment of principal plus interest in the
amount of (1 + r)h less an old age tax of r.Ji.” While each
old person starting at time 0 still receives & and each young
person still hands over &, with this alternative set of words
the government announces that it is running a deficit of &
at time 0 since time-0 spending on transfer payments equals
J and time-0 taxes equal zero. At time 1 and thereafter, the
deficit is zero since the old age tax equals the government’s
interest payments (the only government spending). Hence,
the stock of debt increases from 0 to & at the beginning of
time 1 and stays at that value forever.

The above two examples are special cases of the follow-
ing general labeling rule: (1) label the receipt from the
young of /1 as net borrowing from the young of mh less a net
transfer to the young of (m — 1)k, (2) label the payment of &
to the initial old as a transfer payment, and (3) label the
payment of  to the old in periods s = 1 as return of princi-
pal plus interest of m(1 +r)h less a net old age tax of
(m — Dh + mrj. Note that in the first example, m equals 0.
In the second, m equals 1. Also note that regardless of the
value of m, the government, on balance, extracts I from the
young each period and hands % over to the old each period.

The government's reported deficit at time 0 is mh. At time
s =1, the reported deficit equals government spending on
interest payments of mrji plus net transfer payments of
(m — 1Dh minus government net taxes of (m — Dh + mrsﬁ;
that is, the reported deficit in s =1 is zero. Hence, from
time 1 onward, the stock of government debt is mh. Since m
can be any positive or negative integer, the government can
choose language to make its reported debt for s =1 any
size and sign it wants.
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For example, if the government makes m equal to
—30,000, it will announce each period that it is “taxing the
young 30,001 / and lending the young 30,000/ and, in each
period s = 1,” that it is “receiving from the old principal and
interest payments of 30,0001 + r)h,” and that it is “making
a transfer payment to the old of 30,0014 + 30,000r,:.” In this
case, the government reports a surplus at time 0 of 30,000%.

Thus, each choice of m corresponds to a different choice
of fiscal language. And since the government and private
sector are always fully repaying those payments and re-
ceipts 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
completely arbitrary as well; that is, the equations of the
model presented above do not contain .

In addition to not pinning down the choice of m at a
point in time, the model’s equations provide no restrictions
on changes in the choice of m through time. Let m, stand for
the choice of m applied to the receipt of /i from the young at
time s as well as the receipt of 1 by the old at time s + 1. So
m, references the language used to describe the fiscal treat-
ment of generation s. In this case, the deficit at time s will
equal the quantity (m, — m, _)h.

To summarize, regardless of the true size and nature of
generational policy as determined by the size and sign of 1,
the government can announce any time-path of deficits or
surpluses it chooses. For example, the government can
choose a sequence of m; that makes its reported debt grow
forever at a faster rate than the economy. This means, of
course, that the debt-to-GDP ratio tends to infinitely. It also
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means that the invocation in economic models of a trans-
versality condition, which limits the ratio of debt to GDP, is
a restriction about permissible language, not a restriction
on the economy’s underlying economic behavior.

At this point, an irritated reader might suggest that the
above is simply an exercise in sophistry because as long as
the government chooses its fiscal language (its m) and sticks
with it through time, we’ll have a meaningful and consis-
tent language with which to discuss fiscal policy.

This is not the case. Even if the government were to choose
an m and stick with it through time, the resulting time path
of government deficits would have no necessary connection
to actual fiscal policy. As we've seen in the above example, if
the government chooses a large (in absolute value) negative
value of m to label the 1 policy, it will announce over time
that it has a huge level of assets, despite the fact that it is con-
ducting loose policy. Moreover, the government’s choice of
fiscal labels isn’t sacrosanct. The fact that the government
has chosen a particular time-path for the value of m doesn’t
preclude each individual in society from choosing her or his
own time-path of m, in describing the country’s past and
projected future fiscal affairs. Each of these alternative time
paths has the same claim (namely zero) to explaining the
government’s actual past, present, and future fiscal position.
Indeed, those who wish to show that deficits crowd out capi-
tal formation need only define a time path of m, that pro-
duces a negative correlation between investment and the
deficit. And those who wish to show the opposite can choose
a time path of m, that produces a positive correlation.

Finally, unless the government’s fiscal policy is described
in label-free terms, there is no way for the public to know
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what m the government has chosen or whether it is maintain-
ing that choice through time. In our simple model, the re-
ported deficit depends on the current period’s choice of m,
the previous period’s choice of m, as well as the size of h.
Without independent knowledge of , the public can't tell if
the deficit is changing because of changes in fiscal funda-
mentals or simply because of changes in fiscal labels. Nor can
the public tell if the same labels are being used through time.

Other Guises of Generational Policy

In the above discussion, we’ve indicated that the intergen-
erational redistribution policy can be conducted under the
heading “pay-as-you-go” social security, “deficit-financed
transfer payments,” or “surplus-financed transfer pay-
ments,” where the deficits or surpluses can be of any size.
This is not the limit of the language that could be used to
describe the policy. The policy could also be introduced
under the heading of “structural tax reform.” To see this,
suppose the government initially has in place a consump-
tion tax that it uses to make transfers to the young and old
that precisely equal their tax payments. Now suppose the
government switches from consumption to wage taxation
as its means of collecting the same amount of revenue to fi-
nance the transfer payments. Since the initial elderly are re-
tired and pay no wage taxes, they will be relieved of paying
any net taxes over the rest of their lives. Hence, this reform
redistributes to them from the initial young and future gen-
erations. These latter generations find that the present value
(calculated when young) of their lifetime net tax payments
has been increased.
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Our final example of fiscal linguistic license, first pointed
out by Feldstern, is particularly artful. It entails labeling
policies so that asset markets appear to be responsible for
International redistribution An example, discussed in
Auerbach and Kotlikoff 1987, involves the government en-
gineering a stock market boom and, thereby, raising the
price at which the elderly sell their capital assets to the
young. In so doing, the government can claim that market
revaluation, rather than government policy, is responsible
for improving the well-being of the initial elderly at the cost
of lower welfare for the initial young and future genera-
tions. Since we want to describe this outcome as a particu-
lar labeling of our /1 policy, we need to clarify the difference
between capital assets and consumption goods. The differ-
ence arises not in the physical property of the two, since our
model has only one good, but rather in the date the good is
produced. The economy’s capital stock at time ¢ consists of
output that was produced prior to time t. And the govern-
ment can tax or subsidize 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 model, / stands for the
higher price of capital (measured in units of consumption)
that the young must pay to invest in capital. It also stands
for the higher price (measured in units of consumption)
that the old receive on the sale of their capital to the young.

How can the government engineer a stock market boom
of this kind? The answer is by announcing a tax on the pur-
chase of newly produced capital goods by the young. Since
the young can either invest by buying new capital goods or
by buying old capital from the elderly (the capital valued in
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the stock market), this will drive up the price of the capital
the elderly have to sell to the point that the young are indif-
ferent between the two options. To avoid the government
retaining any resources, we can have it return to the young
the equivalent of their investment tax payments, but in a
lump-sum payment (a payment that is not related to the
level of that investment). This, plus a couple of additional
elements that leave the effective tax rate on capital income
unchanged, will make the “investment tax policy” differ in
name only from conducting our benchmark policy under
the alternative headings “pay-as-you-go social security,”
“deficit-financed transfer payments to the elderly,” “sur-
plus-financed transfer payments to the elderly,” and “struc-
tural tax change.””

Generalizing the Point That the Deficit is Not Well
Defined

The above illustration of the arbitrary nature of deficit ac-
counting was based on a simple framework that excluded
distortionary policy, economic as well as policy uncertainty,
and liquidity constraints. Unfortunately, none of these fac-
tors provide any connection between the measured deficit
and fiscal fundamentals.

Distortionary Policy

To see that distortionary policy has no purchase when it
comes to connecting deficits with fiscal fundamentals, con-
sider again the general model that includes variable first-
period and second-period leisure and net payments from
the young and old in period ¢ to the government of /,, and .
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To introduce distortionary fiscal policy, we simply let £,
and h,, depend on how much generation t decides to con-
sume and work when young and old, respectively. In maxi-
mizing its lifetime utility function subject to (6) or (7),
agents take into account the marginal dependence of 1, and
hyq1 on their consumption and leisure demands, and this
marginal dependence helps determine the marginal prices
they face in demanding these commodities.

Our model with distortionary policy thus consists of
government-chosen time-paths of the h,, and h, functions
and g, (government consumption demands) that satisfy the
government’s intertemporal budget constraint, household
demands for consumption and supplies of labor, and firms,
supplies of output and demands for capital and labor in-
puts. Market clearing requires that, in each period along the
economy’s dynamic transition path, (a) firms’ aggregate
output supply cover the consumption demands of house-
holds and the government plus the investment demand of
firms, and (b) labor supply equals labor demand.

The fact that we can formulate and discuss our model of
distortionary fiscal policy making no use whatsoever of the
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words “taxes,” “transfer payments,” or “deficits” in itself
tells us that the deficit has no connection to policy, even if
that policy is distortionary. But to drive home the point,
consider labeling h,, as “government borrowing” of mh,,
from the young at time t less a “net transfer payment” to
the young at time t of (m, — 1h,,. The corresponding label-
ing of the payment by the old of h,,,; would be labeled as
“repayment of principal and interest” of —mh,(1 + 1)
(which is negative, because the government is doing the re-

paying) plus a “net tax payment” of hy., + mh,, (1 + 7,,9).
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Notice that, regardless of the size of m,, the net payments of
generation f when young and old are h,, and h,,, respec-
tively, and its generational account is h,; + R 1/,41- Thus,
the choice of the time-path of the m,s makes no difference to
economic outcomes, although it leads to a sequence of “offi-
cial” deficits, d,, of

dt = mthyt - m,,]hyt,l. (22)

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

The answer is that observer A sets m;, equal to zero for
all s; observer B sets m, equal to zero and m; equal to 1; and
observer C sets m, equal to zero and m; equal to —1. Ob-
server A describes the government as taxing generation 1
when it is young on the amount it earns when young. Ob-
server 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
more than the amount needed to cover government spend-
ing. Observer C also describes the government as subsidiz-
ing generation 1 when it is old based on the accumulated (at
interest) amount it earned when young. The key point here is
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that, although all three observers report different time-0
deficits, all 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 first, seem a bit
strained because they entail stating that the government is
collecting revenue or making subsidies in one period based
on economic choices made in another. There are, however,
multiple and important examples of such elocution. Take
401(k), 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 social security system, which provides so-
cial security benefits in old age based on the past earnings
of workers in a manner that connects marginal benefits to
marginal past contributions. A third example is the U.S.
federal income tax, which taxes social security benefits and
thus, indirectly, taxes in old age the labor supplied by re-
tirees when they were young.

Moreover, such cross-period references aren’t essential.
Take B’s observation that generation 1 pays zero taxes
when young and (1 + r,)h,; taxes when old. B can describe
the zero taxes that generation 1 pays when young as “rev-
enues from a tax on labor supply when young less a lump-
sum transfer payment made to the young at time 1 of equal
value.” And B can describe the taxes generation 1 pays
when old as a “lump-sum tax.”’

Although the model discussed above has only a single
type of agent per generation, the argument about the arbi-
trary nature of fiscal labels is equally valid if agents are het-
erogeneous. In this case, the net payments to the government,
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h,; and h,, will differ across agents. If the government can-
not observe individual characteristics, like innate talent,
these functions will be anonymous. On the other hand, the
labeling convention—the choice of my—can be individual
specific; that is, we are each free to describe our own and
our fellow citizens’ net payments to the government with
any words we like.

Ghiglino and Shell (2000) point out that if the govern-
ment were restricted in its choice of words to, for example,
announcing only anonymous tax schedules, those restric-
tions might, in light of limits on reported deficits constrain
the government’s policy choices. This point and their analy-
sis, while very important, is orthogonal to the one being
made here, namely, that whatever is the government’s
policy and however the government came to choose that
policy, it can reasonably (in the sense of using standard eco-
nomic terminology) be described by citizens, who are not
encumbered by government censors, as generating any
time path of deficits or surpluses.

Liquidity Constraints
Another objection to the above demonstrations that “deficit”
policies are not well defined is that they ignore the possibil-
ity that some agents are liquidity constrained. If some
young agents can’t borrow against future income, how can
they be indifferent between a policy that involuntarily
“taxes” them and one that voluntarily “borrows” from
them? There are two answers.

First, the government can compel payments with words
other than “taxes.” For example, governments all around
the world are currently “reforming” their social security
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pension systems by forcing workers to “save” by making
contributions to pension funds, rather than by making so-
cial security “tax” contributions. The governments are then
“borrowing” these “savings” out of the pension funds to fi-
nance current social security benefit payments. When the
workers reach retirement, they will receive “principal plus
interest” on their compulsory saving, but, presumably, also
face an additional tax in old age to cover the government’s
interest costs on that “borrowing.” While this shell game al-
ters no liquidity constraints, it certainly raises the govern-
ment’s reported deficit.

The point to bear in mind here is not that 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 constraints, reasonably use al-
ternative words to describe the same fundamental policy
and thereby generate totally different time-paths of deficits.

The second reason why liquidity-constrained 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 con-
sumption levels achieved by borrowers since the higher
those levels, the greater the likelihood that those who can’t
repay will borrow and then default. When the government
reduces its “taxes” on liquidity-constrained borrowers, pri-
vate lenders reduce their own loans to those borrowers to
limit the increase in their consumption. Instead 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 the liquidity-constrained agents were otherwise
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sending the government in “taxes.” Hence, the borrowers
find their private loans cut back by precisely their cut in
taxes (i.e., they find their “tax cuts” being used to buy gov-
ernment bonds) and end up with the same consumption.
Thus, changing language will not alter the degree to which
any agent is liquidity constrained since these constraints
will themselves be determined, fundamentally, by the un-
changed level and timing of the agents’ resources net of
their net payments to the government.

Uncertainty

A third objection to the proposition that fiscal labels are
economically arbitrary involves uncertainty. “Surely,” the
objection goes, “future transfer payments and taxes are less
certain than repayment of principal plus interest, so one
can’t meaningfully interchange these terms.” In fact the risk
properties of government payments and receipts provide
no basis for their labeling; that is, the deficit is no better de-
fined in models with uncertainty than it is in models with
certainty. The reason is that any uncertain payment (re-
ceipt) X, 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. So a
net payment when young of , and an uncertain receipt
when old of £, can be described as a net payment when
young of &, plus a certain old age receipt of /,,/R,; less an
uncertain receipt of h,,q — hy,/R,,;. Regardless of what one
calls the uncertain component of this receipt, there are, as
we’ve seen, an infinite number of ways to label the certain
payment when young and the certain receipt when old.
More generally, whatever are the risk properties of net
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payments that are labeled “borrowing” and “interest and
principal repayment,” these same net payments can be la-
beled as “taxes” and “transfer payments.”

Take, as an example, Barsky, Mankiw, and Zeldes’s (1986)
demonstration that “a tax cut coupled with a future income
tax increase (that pays off the associated borrowing) can
stimulate consumer spending” and that “the marginal
propensity to consume out of a tax cut, coupled with future
income tax increases, can be substantial under plausible as-
sumptions.” In their two-period life-cycle model, agents’
second period earnings are uncertain. According to the way
they label their equations, the government cuts taxes by an
amount T when workers are young and repays its borrow-
ing by taxing workers when old in proportion to their
earnings. Since agents have no way to insure their risky
earnings, the policy provides an element of intragenera-
tional risk sharing and, thereby, lowers precautionary sav-
ing and raises consumption when young. Barsky, Mankiw,
and Zeldes view this increase in consumption in response to
the “tax cut” as a Keynesian reaction to a Ricardian policy.

While the points Barsky, Mankiw, and Zeldes make
about consumption under uncertainty are impeccable, their
findings have nothing to do with “tax cuts,” “deficit fi-
nance,” or “the timing of taxation.” One can equally well
describe their equations as showing that there is a sizable
and very non-Keynesian consumption response to a tax
hike of size T. How? By labeling the policy as “raising taxes
on the young by T and making a loan to the young of T.”
When the young are old, the government “receives loan re-
payments of T plus interest” but makes a “transfer pay-
ment” of 2T less an amount that is proportional to earnings
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at the same rate described by Barsky, Mankiw, and Zeldes
as the tax rate.

Time Consistency

Another question about the alleged arbitrary nature of fis-
cal 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-inconsistent policy can be modeled

” o

with no reference to “taxes,” “transfers,” or “deficits.” Take,
for example, an economy consisting of a generation that
lives for two periods and is under the control of a time-
inconsistent government in both periods. Specifically, sup-
pose the government has a social welfare function W, (u,u,,

. ,u,) that represents its preferences over the lifetime
utilities of agents 1 through n when they are young. Let
Wy(uu,, . . .u,) represent the government’s preferences
when the agents are old. Further, assume that agent i’s util-
ity is a function of her consumption when young and old,
ciy and c;,, her leisure when young and old, [;, and [;, and
her enjoyment of public goods when young and old, g,
and g,. Thus, u; = u(c;,cioliylir,8,,8,)- When the cohort is old,
the government will maximize W,, taking as given the con-
sumption and leisure and public goods that each agent
enjoyed when young.

If the W,(,,,) and Wy( ,,»») functions differ, the govern-
ment’s preferences will be time inconsistent. In this case,
the young government (the government when the cohort is
young), will realize that the old government will exercise
some control over the consumption and leisure that agents
will experience when old and use that control to generate un-
desirable outcomes. Consequently, the young government
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will use dynamic programming to determine how the old
government will make its decisions and the ways in which
it can indirectly control those decisions.

The government, both when it is old and young, can
use nonlinear net payment schedules to redistribute 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
ability, it will condition its net payments schedules on ob-
servables, such as earnings, that are correlated with those
characteristics, and face self-selection constraints as in
Mirrlees (1971).

The government’'s second-period optimization is also
constrained 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, as well as agent-
specific second-period values of consumption and leisure.
These choices are functions of second-period capital, and
these functions are used by the young government in set-
ting policy; that is, the young government considers how its
net payment schedules will affect the economy’s capital 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-
consistent policy.

An Example
To make this point concrete, consider a simple model with
two agents, a and b, both of whom would earn w when



40 Lecture IV

young and old were they to work full time. The young gov-
ernment supplies 2¢g, and the old government 2¢, in public
goods. The two governments differ with respect to their
preferences over the utilities of the two agents, 1, and u,,.
Specifically, assume that & > .5 and that

W, = au, + (1 — a)u, (23)
W, =1 — ou, + au, (24)

Suppose that utility is separable in public goods, con-
sumption, and leisure and that the utility of consumption
and leisure is given by

u; = logc;, + logl;, + 6(logc;, + logl;,) for i = a and b. (25)

It’s easy to show using dynamic programming that the con-
sistent solution entails

Cao _ aR6
Cny B (1 - a)(l + 0) (26)
Wy, = Cqy 27)
wl,, = ¢y (28)
_ w_, &
~ (1-a)(w+ R &R
Ctzy - 1+6 ’ (29)

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 — «) 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 de-
mands are found by setting «, g,, and g, to zero. Compared
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to the no-policy setting, the interaction of the two govern-
ments distorts the intertemporal allocation of consumption
and leisure of the two agents. Agent a(b) ends up with
higher (lower) ratios of consumption when old to consump-
tion when young and leisure when old to leisure when
young. The reason, of course, is that the old government
redistributes toward agent 4, while the young government
redistributes toward agent b.

Having worked out the best lifetime allocations that it
can achieve given the old government’s ultimate control of
second-period outcomes, the young government needs to
implement this time-consistent solution. Because it can an-
nounce nonlinear as well as nondifferentiable net payment
schedules, the above allocation can be decentralized in an
infinite number of ways. One way is to announce agent-
specific lump-sum payments, &, and h,, plus agent-specific
payments per unit of expenditure on old-age consumption
and leisure, p, and p,. In this case, the agents will perceive
the following lifetime budget constraints:

pa(cao + wzao)

w
(Coy + wl,y) + —x - + R h, (30)
PolCyo + wly,)
(Cpy + Wlyy) + % —w+ % —h, (31)
where
w &o
h,=Qa—1)(w + E) +2(1 —a)(g, + ﬁ) (32)
_ w 8o

Iy =1 — 2a)(w + E) + 2a(g, + R (33)
p,=1-4 (34)
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py==2 (35)

Note that the two lump-sum payments add up to the pre-
sent value of the government’s purchase of public goods.
Also note that since a > 5, agent a faces a lower marginal
payment on second-period expenditures than does agent b.
It's easy to show that the marginal payments generate no
net resources to the government.

The fact that one can, as just shown, model time-
inconsistent government preferences without resorting to

"o

the terms “deficit,” “taxes,” or “transfer payments” indi-
cates that whatever are the policies that arise in the model
just described or in similar models, they can be labeled any
way one wants. Indeed, models of time consistency that
cannot be relabeled freely may be predicated on fiscal irra-
tionality. Consider, in this respect, Fischer’s (1980) classic
analysis of time-inconsistent capital-income taxation.

Fischer’s model also features a single generation that con-
sumes and works when young and old and a government
that wants to provide public goods. But unlike the above
model, all generation members are identical. Fischer per-
mits his government to levy only proportional taxes on
labor earnings when young and old and a tax on capital
holdings when old. These restrictions may seem benign,
but they’re not. Why? Because Fischer is saying that the old
government can levy what from the perspective of the sec-
ond period is a nondistortionary tax on capital, but that it
can’t levy the same nondistortionary tax as part of a non-
linear second-period earnings tax in which inframarginal
earnings are taxed at a different rate than are marginal
earnings."
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If one drops Fischer’s restriction and allows non-linear
net payment schedules, his model collapses to the above
model with a = .5. In this case the young and old govern-
ments agree and extract inframarginal net payments to pay
for public goods. Hence, Fischer’s economy ends up in a
first-best equilibrium in which no margins of choice are dis-
torted. 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 distortionary man-
ner and, to avoid doing so, places very high and possibly
confiscatory taxes on agents’ capital accumulation. Agents
naturally respond by saving little or nothing.

Do Fischer’s restrictions, which he doesn’t justify, reflect
economic considerations, or are they simply a subtle mani-
festation of fiscal illusion? One economic argument in their
behalf is that the governments he contemplates don’t have
the ability to observe individual earnings or capital hold-
ings and are forced to collect net payments on an anony-
mous basis. For example, the governments might be able to
collect net payments from firms that are functions of the
firms’ aggregate capital holdings and aggregate wage pay-
ments but not be able to collect net payments from individ-
ual agents. This doesn’t immediately imply the absence of
inframarginal labor earnings taxes since the governments
could, in addition to taxing the firms’ total wage bill at a
fixed rate, levy a fixed payment per employee on each firm,
assuming the government can observe the number of em-
ployees. But, for argument’s sake, let’s assume the govern-
ment can’t observe the number of employees.

In this case, can one still relabel fiscal flows in Fischer’s
model without changing anything fundamental? The answer
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is yes. Take the first of Fischer’s two third-best equilibria. It
entails a first-period proportional labor-earnings tax, a
second-period proportional capital levy, and no second-
period labor-earnings tax. Now starting from this tax struc-
ture, suppose the government wants to “run” a smaller
surplus. It can do so by labeling first-period labor-income
taxes of T, as “a first-period loan” to the government of T,
plus a “second-period tax” of (1 + r)T,, where r is the rate of
interest. Since this second-period tax is calculated as a func-
tion of labor earnings when young, the relabeling alters no
incentives to work when young. Nor does it change the gov-
ernment’s cash flows, since the government still receives T,
in the first period as a “loan” and uses the (1 + )T, second-
period “tax” receipt to repay “principal plus interest” on its
first-period “borrowing.” The government has no reason to
either (a) renege on repaying this debt or (b) tax these debt
holdings because in the second period it is getting all the
receipts it needs from its nondistortionary capital levy.'

If the government is effecting its transactions through
firms, it can borrow from firms in the first period, repay the
firms in the second period, and assess a tax in the second
period on the firms based on their first-period wage pay-
ments. In this case, the firms will withhold and save
enough of the worker’s first-period pretax 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 alternative third-best tax structure entails a con-
fiscatory tax on all physical capital accumulated for old age
and positive first- and second-period labor-earnings taxes.
Can the government, also in this setting, postpone its taxes
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on first-period labor earnings and get the young, or the
tirms on behalf of the young, to lend it what it would other-
wise have collected as first-period taxes? The answer is yes.
If the government reneges on its debt repayment in the
second-period, by either repudiating the debt or levying a
tax on holdings of debt, the old, or the firms on their behalf,
won’t be able to repay the taxes that are due in the second-
period on first-period labor earnings unless the government
violates Fischer’s stricture against taxing second-period
earnings at other than a fixed rate that is independent of the
level of earnings. To see this, note that taxes levied on first-
period labor earnings are, from the perspective of the
second period, lump sum since first-period labor supply
decisions have already 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 govern-
ment were to renege on its debt and also tax first-period
labor earnings in the second period, it would force the old
(the firms) to pay additional taxes from the proceeds of
their second-period labor earnings (their second-period
wage payments). This would require a nonlinear 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 level of second-period labor
earnings.

Voluntary versus Involuntary Payments
A final issue is whether the voluntary nature of private pur-
chases of government bonds makes debt labels meaningful.
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This proposition is indirectly advanced in a very interesting
article by Tabellini (1991) on the sustainability of intergen-
erational redistribution. In his model, the government
wants to finance uniform transfer payments to young par-
ents by extracting payments from a subset of them, namely,
those that are rich. Unfortunately, Tabellini’s government
can’t observe endowments, and were it to force all young
parents to make the same payment, it would defeat its pur-
pose. Instead, the government “borrows” from young par-
ents, with the result that only those young parents with
large endowments voluntarily “lend” to the government.
Tabellini 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 since much of that
repayment will come from the children of the poor. In the
course of showing that intragenerational distribution con-
siderations can help enforce intergenerational redistribu-
tion, Tabellini claims that this same policy could not be
implemented through a social security system because a so-
cial security tax would be compulsory.

I disagree for the simple reason that social security tax
payments need not be compulsory. Instead of announcing
that is “borrowing,” Tabellini’s government could equally
well announce a payroll tax that is the same function of the
young parents’ endowment as is their debt purchases. The
government would also announce social security benefit
payments that are set equal to the tax contributions plus the
market rate of return that would otherwise be paid on gov-
ernment bonds. True, the government can’t force the par-
ents, when they are young, to pay social security taxes
because the government can’t observe the parent’s initial
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endowments. But there is no need to enforce the tax collec-
tion; the same parents who would otherwise have pur-
chased debt will want to pay the tax because it will ensure
them an old-age social security benefit in a setting in which
they have no other means to save for old age.

Note that in many countries, payroll tax payments are in
large part voluntary. Workers can choose to work in the for-
mal sector and pay those taxes, or they can choose to work
in the informal sector and not pay. Another way to think
about “enforcing” the “tax” is for the government to an-
nounce a penalty, namely, disqualification from receipt of
the old-age transfer payment, so that formal-sector workers
could choose not to contribute without the fear of being
sent to jail. Note also that with this alternative labeling, the
children of the rich will want to enforce the payment of so-
cial security benefits because their parents will otherwise
lose out to the benefit of the children of the poor.

With Tabellini’s fiscal labels (case a), the government re-
ports a deficit when the parents are young. Under mine
(case b), it reports a balanced budget. If it wanted to report
a surplus, it could announce a social security tax schedule
that was, say, double what would it announce in case b, but
also announce that it would make loans to all taxpayers
equal to one half of their tax contributions. When old, in
this case c, the parents would get twice the social security
benefits that they’d get in case b, but they would have to
pay back their loans with interest. If the government in
Tabellini’s model wants to report an even larger deficit
(case d), it could borrow twice as much and announce that
it would provide a special transfer payment to its lenders
equal to, say, one half of the loans they provide. When old,
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these lenders would face an extra tax, equal to the special
transfer plus interest, with the proceeds of this tax sub-
tracted out of the government’s repayment to the lenders.

In each of these cases, the net flows between each parent
and the government in each period is the same, so the vot-
ing choices of the young won’t change. The only change is
the government’s reported deficit/surplus.

Implications for Empirical Analyses of Deficits, Personal
Saving, and Portfolio Choice

The above demonstration 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 macro-
economic variables. This literature is reviewed in Elmen-
dorf and Mankiw 1998. The problem with these studies is
that they use wholly arbitrary measures of deficits and
debts, which could just as well be replaced by other equally
arbitrary measures that have the opposite correlation with
the dependent variable. Moreover, in the absence of any
theoretical ground rules for measuring the deficit, Eisner
and Pieper (1984) and other economists have felt free to
“correct” the U.S. federal deficit in ways that substantiate
their priors about the impact of deficits on the economy.
Empirical analysis of personal saving suffers from the
same shortcoming. The measurement of personal saving is
predicated on the measurement of personal disposable in-
come, which, in turn, depends on the measurement of taxes
and transfer payments. Since taxes and transfer payments
can be freely defined, the nation’s personal saving rate can
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be anything anyone wants it to be. This fact casts a pall on
studies like those of Bosworth, Burtless, and Sabelhaus
(1991) and Gale and Sabelhaus (1999) that purport to “ex-
plain,” or at least illuminate, changes over time in the na-
tion’s rate of personal saving.

Finally, if government debt is not well defined, then the
division of private portfolios between stocks and bonds, in-
cluding government bonds, is a matter of opinion, not fact.
This calls into question studies that purport to identify risk
preferences and other portfolio determinants based on the
shares of portfolios invested in bonds versus stocks.

Lessons for Argentina

Argentina’s recent pension reform illustrates the concerns
suggested above about deficit delusion. Because neither the
Argentine government nor the IMF or any other authorita-
tive body produces generational accounts (described in the
next lecture) for the county, it is essentially impossible to
know if the country’s pension reform of the last decade rep-
resented a real policy change or simply a relabeling of exist-
ing policies.

Assume that the pension “reform” was simply a relabeling.
In this case a portion of the “payroll tax” contributions that
were being made to the government were simply relabeled as
“private pension contributions,” which were then used by
the pension funds to purchase government bonds. Hence, the

a7

workers’ “taxes” became “loans to the government,” and the
workers’” future “social security benefits” will become “re-
payment of principal plus interest” on those “loans,” less a

“tax in old age to pay off the interest on the loans.”
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If the policy was indeed just a relabeling, it changed
nothing fundamental with respect to Argentina’s genera-
tional policy but simply cost workers a portion of their life-
time earnings via the commissions charged by the pension
funds to “manage” the workers “savings.” In addition, by
raising the government’s reported explicit debt, the policy
may have led the IMF and the international lending com-
munity to believe that the reform worsened the country’s
long-term fiscal finances. The reason is that the IMF and the
international lending community mistakenly consider gov-
ernment “debt” to be a meaningful indicator of a govern-
ment’s fiscal affairs,

If, on the other hand, the pension reform represented
more than just a relabeling of existing policies, it may have
worsened or improved the country’s fiscal finances as mea-
sured by the fiscal burden being left for future Argentines.
As the generational accounting described in the next lecture
indicates, this question boils down to understanding how
the remaining lifetime net taxes of current Argentines were
affected by the policy. The policy reduced their remaining
lifetime payroll taxes. But it also reduced their future claims
to social security benefits and may have raised their future
income and value-added taxes, since both of these taxes will,
presumably, be used to pay for the interest on the additional
government bonds sold to the pension funds. Given that the
interest rate the Argentine government pays, at the margin,
to borrow is very high, the future benefit cuts and tax in-
creases have to be very large indeed to exceed, in present
value, the payroll tax cuts. If they fall short, the Argentine
pension “reform,” whose stated objective was to reduce the
fiscal burden on the next generation and generate more capi-
tal formation, will have succeeded in doing the opposite.



V Generational
Accounting

Generational accounting was developed by Auerbach,
Gokhale, and Kotlikoff (1991) in response to the aforemen-
tioned problems of deficit accounting. The objective of
generational accounting is to measure the generational inci-
dence of fiscal policy as well as its sustainability and to do
so in ways that are independent of fiscal taxonomy. Genera-
tional accounting compares the lifetime net tax bills facing
future generations with that facing current newborns. It
also calculates the changes in generational accounts associ-
ated with changes in fiscal policies. Both of these compar-
isons are label free in the sense that they generate the same
answer regardless of how government receipts and pay-
ments are labeled.

Although academics have spearheaded development of
generational accounts, much of the work has been done at
the governmental or multilateral institutional level. The
U.S. Federal Reserve, the U.S. Congressional Budget Office,
the U.S. Office of Management and Budget, H.M. Treasury,
the Bank of Japan, the Bundesbank, the Norwegian Ministry
of Finance, the Bank of Italy, the New Zealand Treasury, the
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European Commission," the International Monetary Fund,
and the World Bank have all done generational accounting.
Much of the interest in generational accounting by these in-
stitutions stems from the projected dramatic aging of
OECD countries coupled with the commitments of OECD
governments to pay very high levels of social security and
health care benefits to the elderly.

Generational accounting has also drawn considerable in-
terest from academic and government economists. Haveman
(1994), Congressional Budget Office (1995), Cutler (1993),
Diamond (1996), Buiter (1997), Shaviro (1997), Auerbach,
Gokhale, and Kotlikoff (1994), Kotlikoff (1997), Raffelhiischen
(1998), and others have debated its merits.

The extraordinary aging of industrial societies will, over
the next few decades, make almost all of the leading coun-
tries around 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 sup-
port for the elderly makes early attention to the long-term
fiscal implications of aging imperative.

While generational accounting is a natural for old and
aging countries, developing countries, like Mexico and
Thailand, which don’t face aging problems, have their own
reasons for examining generational accounting. In particu-
lar, they realize that their relative youth means they have
more current and future young people to help bear out-
standing fiscal burdens and that viewed through the lens
of generational accounting, their fiscal policies might look
much more responsible relative to those of the developed
world.
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This lecture lays out generational accounting’s methodo-
logy, shows alternative ways of measuring generational
imbalances, stresses the importance of demographics in
generational accounting, discusses practical issues in con-
structing generational accounts, shows examples of genera-
tional accounts and measures of generational imbalances,
points out the connection between generational accounting
and traditional tax incidence analysis, and mentions, along
the way, a variety of concerns that have been raised about
this new form of fiscal reckoning.

The Method of Generational Accounting

Equation (36) rewrites the government’s intertemporal
budget constraint (equation 8) in terms of the generational
accounts of current and future generations.

o0 D
21 Nt,f+spt,t+s(1 +r 7+ ZONt,t—sPt,t—s
=Y G (1+nN= +D,(1+n" (36)
s=0

In (36), N, stands for the per capita generational account in
year t of the generation born in year k. For generations cur-
rently alive, N;, denotes per capita remaining lifetime net
taxes discounted to the current year t. For generations not
yet born, N,, refers to per capita lifetime net taxes, dis-
counted to the year of birth. D stands for the maximum age
of life. The term P,; stands for the population in year ¢ of
the cohort that was born in year k. This first summation on
the left-hand side of (36) adds together the generational
accounts of future generations, discounted at rate r to the
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current year f. The second summation adds the accounts of
existing generations. In actual applications of generational ac-
counting, separate accounts are calculated for males and fe-
males, but this feature is omitted from (36) to limit notation.

The first term on the right-hand side of (36) expresses the
present value of government purchases. In this summation
the values of government purchases in year s, given by G,,
are also discounted to year t. The remaining term on the
right-hand side, D, denotes the government’s explicit net
debt—its financial liabilities minus the sum of its financial
assets and the market value of its public enterprises based
on whatever arbitrary language conventions the govern-
ment has adopted.

The Precise Formula for Generational Accounts

The generational account N is defined by

k+D sk

P
Ny= > Tslk—P 1+7)6"9 37)
tk

s = max(t,k)

The term T, stands for the projected average net tax pay-
ment to the government made in year s by a member of the
generation born in year k.

The term P, /P, indicates the proportion of members of
cohort k alive at time t who will also be alive at time s."*
Thus, it represents the probability that a particular member
of the year-k cohort who is alive 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, N, is an actuarial present
value. It represents the average value in the present of the
amount of net taxes that members of cohort k will pay in
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the future, where the averaging is over not just net tax pay-
ments, but also survivorship.

What Do Generational Accounts Exclude?

Note that generational accounts reflect only taxes paid less
transfer payments received. With the exception of govern-
ment expenditures on health care and education, which are
treated as transfer payments, the accounts do not impute to
particular generations the value of the government’s pur-
chases of goods and services. Why not? Because it is diffi-
cult 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, although they can show a generation’s net benefit or
burden from a particular policy change that affects only
taxes and transfers. Thus generational 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 about the value of government spending; that is,
there is no assumption, explicit or implicit, in the standard
practice of generational accounting concerning the value to
households of government purchases."

Assessing the Fiscal Burden Facing Future Generations

Given the right-hand side of equation (36) and the second
term on the left-hand-side of equation (36), generational ac-
countants determine, as a residual, the value of the first
term on the left-hand side of equation (36)—the collective
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payment, measured as a time-t present value, required of
future generations. Given this amount, one can determine
the average present-value 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
successive future cohorts at the economy’s rate of labor pro-
ductivity growth, g. Now, if labor productivity grows at
g percent per year, so will real wages. Hence, the lifetime
labor income of each new cohort will be g percent larger
than that of its immediate predecessor. So, in assuming that
each successive cohort pays lifetime net taxes that are g per-
cent larger than those of its predecessor, one is assuming
that each successive future cohort pays the same share of its
lifetime labor income in net taxes; that is, one is 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 fu-
ture cohort would pay in lifetime net taxes if her lifetime
labor income were the same as that of a current newborn.
The actual amount the cohort born in year ¢t + 1 will pay is
N (1 + g). The actual amount the cohort born in year ¢ + 2
will pay is N (1 + ¢)?. The actual amount the cohort born in
year t + 3 will pay is N (1 + g)°, and so on.

Equation (38) can be used to solve for N.

D w
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N is the lifetime net tax payment of future generations ad-
justed for growth, so it is directly comparable to that of
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current newborns, N, ;. This comparison is also label free be-
cause alternative labeling conventions leave unchanged
lifetime net payments. If N equals N,,, generational policy
is balanced. If N exceeds (is smaller than) N,,, future gener-
ations face larger (smaller) growth-adjusted lifetime net tax
burdens than do current newborns.

The assumption that the generational accounts of all fu-
ture generations are equal, except for a growth adjustment,
is just one of many assumptions one could make about the
distribution across future generations of their collective net
tax payments to the government. One could, for example,
assume a phase-in of the additional fiscal burden (positive
or negative) to be imposed on future generations, allocating
a greater share of the burden to later future generations and
a smaller share to earlier ones. Clearly, such a phase-in
would mean that generations born after the phase-in period
has elapsed would face larger values of lifetime burdens
(the N;;s) than we are calculating here.

Alternative Ways to Achieve Generational Balance

Another way of measuring the imbalance in fiscal policy is to
ask what immediate and permanent change in either (a) gov-
ernment purchases or (b) a specific tax (such as the income
tax) or transfer payment (such as old-age social security ben-
efits) would be necessary to equalize the lifetime growth-
adjusted fiscal burden facing current newborns and future
generations. Because such policies satisfy the government’s
intertemporal budget constraint, they are also sustainable.
To be more precise about this type of calculation, suppose
one wants to find the immediate and permanent percentage
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reduction in government purchases needed to achieve gen-
erational balance. Denote this percentage reduction by z.
Next, use equation (39) to solve for z under the assumption
that N equals N .

D .
SNy P+ XN+ 9P Py (141
s=0 s=1

=S\ + G, + '+ D, (39)
s=t

As a second example, consider the immediate and perma-
nent percentage increase in income taxes needed to achieve
generational balance. Call this percentage increase v."° To
determine the size of v, try different immediate and perma-
nent income tax hikes until you find the one with the fol-
lowing property: given the new values of generational
accounts (the values inclusive of the tax hike), the calcu-
lated value of N equals N,,. In contrast to the calculation of
z, in this calculation of v, N,,, the generational account of
current newborns, is not held fixed. Like the accounts of all
other existing generations, N, is higher because of the in-
crease in the income tax. Consequently, so is N.

The Role of Demographics

As can be seen in equations (23)—-(26), demographics play a
central role in determining the size of the imbalance in gen-
erational policy. Other things equal, the larger the popula-
tion sizes of future generations, the smaller will be the size
of N, and, therefore, the smaller will be the imbalance of
generational policy. Ceteris paribus, larger population sizes
of current generations will raise or lower N depending on



Generational Accounting 59

the sign of the generational accounts these population totals
are multiplying. For example, if the generational accounts
of those over age 65 are negative, larger numbers of older
people will make the calculated value of N larger. A nega-
tive account means that the government will, under current
policy, pay more to a generation in transfer payments than
it receives in taxes. Negative generational accounts for
older generations is the norm in industrialized countries
because these generations receive more in state pension,
health, and other benefits over the remainder of their lives
than they pay in taxes.

What is the impact of the large number of baby boomers
on generational imbalance? Since these generations typi-
cally still have positive generational accounts, they are con-
tributing, on balance, to lowering the size of N and, thus,
the imbalance in generational policy. On the other hand,
since these generations are close to receiving large net
transfers from the government, the current values of their
generational accounts are quite small. Hence, the contribu-
tion they are making toward lowering N is small. This is
the channel through which the very sizable benefits that are
due to be paid in retirement to the enormous baby boom
generation in industrialized countries constitute a fiscal
burden on young and future generations.

Inputs to Generational Accounting

Producing generational accounts requires projections of
population, taxes, transfers, and government purchases, an
initial value of government net debt, and a discount
rate. Since generational accounting considers all levels of
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government—local, state, and federal—the measures of
taxes, transfers, and government purchases must be compre-
hensive. Government infrastructure purchases are treated
like other forms of purchases in the calculations. Although
such purchases provide an ongoing stream, rather than a
one-time amount, of services, they still must be paid for.
Generational accounting clarifies which generation or gen-
erations will have to bear the burden of these and other
purchases. Government net debt is calculated net of the
current market value of state enterprises. This value is de-
termined by capitalizing the net profits of those businesses.
In contrast to the treatment of the market value of state en-
terprises, government net debt does not net out the value of
the government’s existing infrastructure, such as parks,
highways, and tanks. Including such assets would have no
impact on the estimated fiscal burden facing future genera-
tions 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 exist-
ing infrastructure.

Taxes and transfer payments are each broken down into
several categories. The general 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, consump-
tion taxes on consumers, and property taxes on property
owners. There are two exceptions here, both of which in-
volve capital income taxes. First, as detailed in Auerbach,
Gokhale, and Kotlikoff 1991, one should, data permitting,
distinguish between marginal and inframarginal capital in-
come taxes. Specifically, inframarginal capital income taxes
should be distributed to existing wealth holders, whereas
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marginal capital income taxes should be based on future
projected wealth holdings. Second, in the case of small
open economies, marginal corporate income taxes are as-
sumed to be borne by (and are therefore allocated to) labor.
The general rule for allocating transfer payments is to allo-
cate them to those who directly receive them.

The typical method used to project the average values of
particular taxes and transfer payments by age and sex starts
with government forecasts of the aggregate amounts of
each type of tax (e.g., 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 mi-
crodata sets. For years beyond those for which government
forecasts are available, age- and sex-specific average tax
and transfer amounts are generally assumed to equal those
for the latest year for which forecasts are available, with an
adjustment for growth.

Equation (40) helps clarify the method of distributing
annual tax or transfer aggregates in a particular year to con-
temporaneous cohorts. Again, to simplify the presentation
we abstract from the distinction between sexes that we
consider in the actual calculations.

D
H, :ZOTr Rr,t—spt,r—s (40)

In (40), H, stands for an aggregate tax or transfer amount in
year t. Let’s assume it stands for total income tax payments
to make the example concrete. The term T, is the average
amount of income tax paid in year t. R;,_; is the relative dis-
tribution profile for income taxes in year t. Specifically, it
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stands for the ratio of the average income tax payment of
members of the cohort born in year t—s to the average in-
come tax payment in year t. Finally, P,,_, stands for the
number of people in year f who were born in year t —s, that
is, it is the population size of the age t—s cohort. Given H,
and the values of the R;,_ and P;,_, terms, one can use
equation (40) to solve for T,. To form T;,_,, the terms that
enter equation (37) that are used to calculate each current
generation’s account, note that

Ty s =T\ Ry (41)

Discount Rates and Uncertainty

For base-case calculations, generational accountants typi-
cally use a real rate of discount around 5 percent, a rate that
exceeds the real government short-term borrowing rate in
most developed countries. This rate seems justified given
the riskiness of the flows being discounted. However, the
“right” discount rate to use is in sufficient question to merit
presenting results based on a range of alternative discount
rates—a practice routinely followed by those constructing
generational accounts.

The appropriate discount rate for calculating the present
value of future government revenues and expenditures de-
pends on their uncertainty. If all such flows were certain
and riskless, it would clearly be appropriate to discount
them using the prevailing term-structure of risk-free inter-
est rates. However, even in this simple and unrealistic case,
such discounting could be problematic since it would re-
quire knowing the values of this term structure. To discern
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these values, one might examine the real yields paid on
short-term, medium-term, and long-term inflation-indexed
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
all maturities.

In the realistic 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 observ-
able) is no longer theoretically justified. Instead, the appro-
priate 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 differs,
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 prop-
erties 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 future research. In the meantime,
generational accountants have simply chosen to estimate
generational accounts for a range of discount rates.

Illustrating Generational Accounts—the Case of the
United States

In their recent calculation of U.S. generational accounts,
Gokhale, Page, Potter, and Sturrock (2000) used the latest
long-term projections of the Congressional Budget Office
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(CBO) with one modification. They assumed that U.S. fed-
eral discretionary spending would grow with the economy.
Tables 1 and 2 report generational accounts on this basis,
constructed using a 4.0 percent real discount rate and as-
suming 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 pro-
jected by the CBO. The accounts are for 1998, but are based
on the CBO projections available as of January 2000.

Tables 1 and 2 show, for males and females separately, the
level and composition of the accounts. Recall that the ac-
counts are present values discounted, in this case, to 1998.
As an example, consider the $112,300 account of 25-year-old
males in 1998. This amount represents the present value of
the net tax payments that 25-year-old males will pay, on
average, over the rest of their lives.

The generational accounts for both males and females
peak at age 25 and become negative for females at age 50
and for males at age 60. The accounts for those younger
than age 25 are smaller because they have a longer time to
wait to reach their peak tax-paying years. The accounts are
also smaller for those above age 25 because they are closer in
time to receiving the bulk of their transfer payments. By age
10 for males and age 30 for females, medicare and social se-
curity benefits are the two most important forms of transfer
payments, if one uses the government'’s fiscal taxonomy.

The only figures in these tables 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 rates are the present value of lifetime earnings,



Table 1

The Composition of Male U.S. Generational Accounts (Present Values in Thousands of 1998 Dollars)

Tax Payments

Transfer Receipts

Agein Net Tax Income Income Payroll Excise

1998 Payment Taxes Taxes Taxes Taxes OASDI Medicare Medicaid Welfare
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 60.2 158
15 2914 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 61.2 525 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 2414 137.1 110.0 108.9 83.2 76.4 67.4 40.4 13.5
45 194.2 116.1 113 91.2 75.5 85.5 67.9 35.9 12.3
50 129.7 93.0 112.4 718 65.6 95.6 754 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 =775 16.6 89.5 12.7 372 138.5 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 24 20.8 106.5 38.2 12.5 5.7
80 —56.3 14 46.1 12 14.6 85.7 20.2 9.7 4.0
85 —424 0.5 33.0 0.5 10.1 67.0 9.0 8.0 2.6
90 —25.6 0.4 285 0.4 7.9 51.7 3.1 6.0 2.0
Growth-adjusted net tax payment of future generations 361.8

Lifetime net tax rate on future generations 32.3 percent
Lifetime net tax rate on newborns 22.8 percent

Generational imbalance

41.7 percent

Note: Table assumes a 4 percent real discount rate and 2.2 percent growth rate.
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Table 2

The Composition of Female U.S. Generational Accounts (Present Values in Thousands of 1998 Dollars)

Tax Payments

Transfer Receipts

Agein Net Tax Income Income Payroll Excise

1998 Payment Taxes Taxes Taxes Taxes OASDI Medicare Medicaid Welfare
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 68.0 432 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 25 30.8 2.2 28.7 116.8 78.7 20.0 4.6
75 —131.8 0.9 26.3 0.9 21.3 100.0 59.6 17.9 3.8
80 —99.2 0.3 21.5 0.3 153 82.1 36.9 14.5 3.1
85 —70.5 0.2 16.9 0.1 11.1 63.4 20.6 12.5 24
90 —44.4 0.1 14.1 0.1 8.3 47.3 9.0 8.9 1.8
Future generations 158.8

Note: Table assumes a 4 percent real discount rate and 2.2 percent growth rate.
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and they are constructed by pooling the net tax payments
and labor earnings of males and females. In the case of fu-
ture generations, the present value to 1998 of all future net
taxes of all future generations is divided by the present
value to 1998 of the labor earnings of all future generations.

The Imbalance in 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 than
that facing current newborns.”® Stated differently, future
generations, according to current policy, are being asked to
pay almost a dime more per dollar earned than are current
newborns.

In thinking about the magnitude of the U.S. generational
imbalance, it’s important to keep in mind that the lifetime
net tax rate facing future generations under current policy
assumes that all future generations pay this same rate. If, in-
stead, one were to assume that generations born, say, over
the next decade are treated the same as current newborns,
the net tax rate for generations born in 2010 and beyond
would be higher than 32.3 percent.

Policies to Achieve Generational Balance in the United
States

Table 2 considers five alternative policies that would
achieve generational balance in the United States. The first
is a 31 percent immediate and permanent rise in federal
personal and corporate income taxes. Had the United States
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adopted this policy in 2000, the federal surplus reported by
the government for that year would have more than dou-
bled. Hence, based on the government'’s fiscal language, the
year-2000 surplus was far too small compared to that
needed to achieve generational balance.

Rather than raising just federal income taxes, one could
raise all federal, state, and local taxes. In this case, an
across-the-board tax hike of 12 percent could deliver gener-
ational balance. Cutting all social security, medicare, med-
icaid, food stamps, unemployment insurance benefits,
welfare benefits, housing support, and other transfer pay-
ments by 21.9 percent is another way to eliminate the
generational imbalance. Two final options considered in the
table are immediately and permanently cutting all govern-
ment purchases by 21 percent or cutting just federal pur-
chases by 66.3 percent.

Cutting government purchases to achieve generational
balance would leave future generations 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, either raising taxes or cutting transfer
payments would mean higher lifetime net tax rates for
those now alive. As table 3 indicates, these alternative
policies would leave newborns and all future generations
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 else who is
currently alive pay more in net taxes is a reduction in
the net tax rate facing future generations by 5 to 6 cents
per dollar earned.
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Table 3

Alternative Policies to Achieve Generational Balance in the United States
Immediate and Equalized
Permanent Change in Lifetime Net

Policy Policy Instrument Tax Rate

Raise all taxes 12.0 27.5

Raise federal income taxes 313 27.3

Cut all transfers 21.9 26.5

Cut all government purchases 21.0 22.8

Cut federal purchases 66.3 22.8

Note: Generational imbalance is the percentage difference in lifetime net
tax rates of newborns and future generations.

Achieving Generational Balance in 22 Countries

The United States is certainly not alone in running imbal-
anced generational policies. Table 4, abstracted from Kot-
likoff and Raffelhiischen 1999, reports alternative
immediate and permanent policy changes that would
achieve generational balance in 21 countries. According to
the second column in the table, 14 of the 22 countries need
to cut their noneducational government spending by over
one fifth if they want to rely solely on such cuts to achieve
generational balance. 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 noneducation purchases by
more than half, and two countries—Austria and Finland—
need to cut this spending by more than two thirds! Bear in
mind that generational accounting includes regional, state,
local, and federal levels of government. So the cuts being
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Table 4
Alternative Ways to Achieve Generational Balance in 22 Countries

Increase
Cutin Cutin Increase in
Government Government in Income

Country Purchases Transfers All Taxes  Tax
Argentina 29.1 11.0 8.4 75.7
Australia 10.2 9.1 4.8 8.1
Austria 76.4 20.5 18.4 55.6
Belgium 12.4 4.6 3.1 10.0
Brazil 26.2 17.9 11.7 74.0
Canada 0.1 0.1 0.1 0.2
Denmark 29.0 45 4.0 6.7
Finland 67.6 21.2 19.4 50.8
Germany 259 14.1 9.5 29.5
Ireland —43 —44 2.1 —4.8
Italy 49.1 13.3 10.5 28.2
Japan 29.5 25.3 15.5 53.6
Netherlands 28.7 22.3 8.9 15.6
New Zealand -1.6 —0.6 —-0.4 -0.8
Norway 9.9 8.1 6.3 9.7
Portugal 9.8 7.5 4.2 133
Spain 62.2 17.0 14.5 449
Sweden 50.5 18.9 15.6 419
Thailand —47.7 —114.2 —25.0 —81.8
France 222 9.8 6.9 64.0
United 9.7 9.5 2.7 9.5
Kingdom

United States 21.0 21.9 12.0 31.3

Sources: Kotlikoff and Raffelhtischen 1999

considered here are equal proportionate cuts in all levels of
government spending.

Not all countries suffer from generational imbalances. In
Ireland, New Zealand, and Thailand future generations face
a smaller fiscal burden, measured on a growth-adjusted
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basis, than do current ones given the government’s current
spending projections. Hence, governments in those coun-
tries can spend more over time without unduly burdening
future generations. There are also several countries in the
list, including Canada and the United Kingdom, with zero
or moderate generational imbalances as measured by the
spending adjustment needed to achieve perfect balance.
What explains these tremendous cross-country differences?
Fiscal policies and demographics differ dramatically across
countries. The United States, for example, has experienced
and is likely to continue to experience rapid health-care
spending. Japan’s health-care spending is growing less
rapidly, but Japan is aging much more quickly. The United
Kingdom has a policy of keeping most transfer payments
fixed over time in real terms. Germany is dealing with the
ongoing costs of reunification.

One alternative to cutting spending is cutting transfer
payments. In Japan, education, health care, social security
benefits, unemployment benefits, disability benefits, and all
other transfer payments would need to be immediately and
permanently slashed by 25 percent. In the United States, the
figure is 20 percent. In Brazil, it's 18 percent. In Germany,
it’s 14 percent. And in Italy it's 13 percent. These and simi-
lar 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 at all levels of govern-
ment (regional, state, local, and federal) and of all types
(value added, payroll, corporate income, personal income,
excise, sales, property, estate, and gift) would have to rise
overnight by over 15 percent. In Austria and Finland, they’d
have to rise by over 18 percent. If these three countries
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relied solely on income tax hikes, they’d have to raise their
income tax rates by over 50 percent! In France and Ar-
gentina, where income tax bases are relatively small, income
tax rates would have to rise by much larger percentages. In
contrast, Ireland could cut its income tax rates by about 5
percent before it needed to worry about overburdening fu-
ture generations. The longer countries wait to act, the
harder will be their ultimate adjustment to fiscal reality. 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 hike is 15.2 percent.

How Well Does Generational Accounting Measure True
Fiscal Incidence?

One concern about generational accounting is the accuracy
of its implicit incidence assumptions. Fehr and Kotlikoff
(1997) use the Auerbach-Kotlikoff (1987) dynamic general
equilibrium life-cycle model, described below, to compare
changes in generation accounts with true fiscal incidence.
Tables 3 and 4, taken from their paper, use the closed-
country version of the Auerbach-Kotlikoff model to illus-
trate the relationship between changes in generation’s utili-
ties, measured in units of current consumption, and changes
in their generational accounts. The tables consider the effect
of a shift in the tax structure. Specifically, the economy
switches from having a 20 percent income tax to having a 15
percent income tax plus a consumption tax where the rev-
enue loss from lowering the income-tax rate is covered by
the consumption tax. Government spending on goods and
services is held fixed per capita in the simulation.
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Table 5
Structural Tax Reform in the Auerbach-Kotlikoff Model

Interest Consumption- Saving

Year Capital Labor Output Wage Rate Tax Rate Rate
1 89.9 192 257 1.000 .071 .000 .035
2 89.9 195 259 0.997 .072 .064 .054
3 90.4 195 259 0.998 .072 .064 .053
4 90.8 195 259 1.000 .071 .064 .052
5 91.3 194  26.0 1.001 .071 .064 .051
10 91.7 194  26.0 1.003 .071 .063 .050
20 95.5 193  26.1 1.015 .068 .061 .042
60 97.2 192 26.1 1.021 .067 .061 .037
oo 97.3 192 26.1 1.021 .067 .061 .037

Source: Fehr and Kotlikoff (1997)

In the first year of the economy’s transition, the consumption
tax rate is 6.4 percent. Over time it drops to 6.1 percent. In the
long run, the economy’s capital stock, wage rate, and interest
rate end up 8.2 percent higher, 2.1 percent higher, and 5.6 per-
cent lower, respectively. This crowding-in of the capital stock
reflects the shift in the tax burden from initial young and fu-
ture generations to initial older generations. Table 5 shows
how key economic variables evolve other time in the model.
Table 6 compares changes in generational accounts with
the true policy incidence. As is clear from the table, genera-
tional accounts, in this case, do a very good job in capturing
the general pattern of the generation-specific utility
changes. They do less well for certain generations in captur-
ing the precise magnitude of their welfare changes. The
changes in generational accounts match up fairly closely to
the changes in utility for those initially over age 25. For
younger and future generations, the match is much less
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Table 6
Comparing Changes in Generation’s Utility and their Generational Accounts
(Changes, Expressed as Percent of Remaining Lifetime Economic Resources)

Generation’s Year Change in

of Birth Generational Account Change in Utility
—54 —2.39 —2.41
—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
oo 0.33 1.05

Source: Fehr and Kotlikoff (1997)

good. In this simulation, generational accounting provides
a lower bound estimate of the absolute change in welfare of
those born in the long run. The reason is that policies that
raise the economy’s capital stock are generally policies that
redistribute from the initial old to the initial young and fu-
ture generations. Since a higher long-run degree of capital
intensity means a higher long-run wage, the direct redistri-
bution from those alive in the long run, captured by genera-
tional accounting, will understate the improvement in
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welfare of those born in the long run. In addition to missing
this long-run general equilibrium action, Fehr and Kotlikoff
(1997) show that generational accounting, as conventionally
applied, omits the efficiency gains and losses arising from
tiscal reforms. For particular reforms these efficiency effects
can be important components of the policy’s overall inci-
dence effects. Fehr and Kotlikoff conclude that the inci-
dence assumptions used in generational accounting needs
to be augmented to incorporate both efficiency and general
equilibrium feedback effects.

Generational Accounting and Monetary Policy

One of the net taxes that are allocated in forming genera-
tional accounts is the seignorage the government collects
from the private sector in printing and spending money.
When it prints and spends money, the government acquires
real goods and services, but it also precipitates a rise in the
price level that would not otherwise have occurred. This
real gain to the government is a loss to the private sector
that comes in the form of a reduction in the real value of
their holdings of money.

The government can also garner resources from the pri-
vate sector by deflating the real value of its official nominal
liabilities as well as implicit nominal transfer payment
obligations. On the other hand, it can lose resources by de-
flating away the real value of tax receipts that are fixed in
nominal terms. Finally, governments can use the printing of
money and its associated inflation to reduce the real value
of their spending on goods and services to the extent this
spending is fixed in nominal terms. Each of the ways in
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which governments use monetary policy as a fiscal instru-
ment can and have been incorporated in generational ac-
counting. For example, the hidden seignorage tax is allocated
across cohorts by using data on average real money bal-
ances by age and sex.

Generational accounting can also be used to help deter-
mine the likely course of future monetary policy. Countries
with very large generational imbalances are countries that
are likely to have to print large quantities of money to help
“pay” their bills. Indeed, generational accounting can be
used to determine the amount of money creation needed to
achieve a generationally balanced and sustainable policy.
Hence, generational accounting should be of as much im-
portance and interest to monetary authorities as it is to fis-
cal authorities.

Lessons for Argentina

Argentina, like every other country, needs to do genera-
tional accounting on a systematic and ongoing basis if it
wants to understand its long-term fiscal affairs and assess
the sustainability of its policies. Even better, the IMF should
be asked to produce this analysis for Argentina as well as
its other client countries so that it can substantiate the valid-
ity of the analysis and use the analysis in reaching its own
lending decisions.

Unfortunately, until generational accounting is done on a
routine basis, the country’s fiscal policies will be judged on
the basis of its “deficit,” which, as we’ve seen, is content
free. The severe economic crisis in which the country now
finds itself might well have been averted had it been doing
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generational accounting. The reason is that the country’s
fiscal finances may have been in much better shape than
was generally thought to be the case. This, certainly, is the
view of virtually all Argentine economists with whom I've
spoken. They feel the IMF and international lenders badly
misread their fiscal policy by looking at the country’s re-
ported deficit, which was inflated by the pension reform.

If the country’s fiscal affairs were, indeed, in better shape,
as measured by generational accounting, and also known to
be in better shape in the period leading up to the current
depression than they were in, say, the early 1990s, the fi-
nancial panic and banking run that hit the country may
never have materialized.

If there is a positive side to the country’s current eco-
nomic crisis it is that the real values of government spend-
ing and transfer payments have been substantially reduced.
This, together with the decision to default on its official
liabilities, serves to reduce the fiscal bills facing the next
generation. However, the short-term deterioration of the
economy and the reduced prospects for future growth will
greatly limit the future tax payments of current Argentine
adults. This serves to raise the fiscal bills facing the next
generation. Finally, even if future Argentines end up pay-
ing, in absolute terms, lower net taxes over their lifetimes as
a result of the current Argentine crisis, they may face higher
lifetime net tax rates because of the impact of the crisis on
their lifetime earnings.






VI Simulating

Generational Policy

The advent of high-speed computers has transformed gen-
erational policy analysis. Today researchers around the
world are constructing large-scale dynamic simulation
models to assess how policy changes would affect macro-
economic outcomes as well as the intra- and intergenera-
tional distributions of welfare."” This lecture illustrates the
effects of two generational policies: the wholesale shift from
income to consumption taxation and the wholesale privati-
zation of social security, with the accrued liabilities of the
old system financed via a consumption tax. Both of these
policies effect major redistributions across generations. In-
deed, it is hard to contemplate policies with greater poten-
tial to redistribute across generations.

There are three key questions that these and similar sim-
ulations address. First, 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 illustration is based on the Auerbach-Kotlikoff-
Smetters-Walliser (AKSM) model. The AKSM model
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descended from the Auerbach-Kotlikoff (1987) (AK) model.
The AK model featured 55 overlapping generations with a
single representative agent in each cohort. Unlike the
steady-state and myopic transition models developed by
Miller and Upton (1974), Kotlikoff (1979), Summers (1981),
Seidman (1983), Hubbard and Judd (1987), and others, the
AK model solved for the economy’s perfect foresight transi-
tion path. The solution is found using an iterative conver-
gence algorithm that begins by guessing the time-paths of
factor demands, endogenous tax rates, and other key en-
dogenous variables. The algorithm then uses these guesses
to generate the time-path of factor prices and marginal net
prices. These variables are fed into the supply side of the
model where households determine how much to save and
work. These micro decisions, when aggregated, deliver a
time-path of economy-wide factor supplies that is compared
with the initial 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. Other-
wise, the algorithm averages the initial guessed time-path
of factor demands and the associate time-path of factor
supplies to form a new guess of the time-path of factor de-
mands, and the iteration continues.

The AKSM model uses the same solution technique of
the original AK model, but it differs in two important re-
spects.20 First, it follows the lead of Fullerton and Rogers
(1993) by incorporating intra- as well as intergenerational
inequality. Specifically, the model posits 12 different earn-
ings groups within each cohort. The groups are labeled
1 through 12, with earnings higher for groups referenced
with a higher number. Groups 1 and 12 represent the



Simulating Generational Policy 81

lowest and highest 2 percent of earners. Groups 2 and 11 are
the next lowest and next highest sets of earners, but each
constitutes 8 percent of earners. And groups 3 through 10
each constitute 10 percent of earners. The new model also
approximates U.S. fiscal institutions much more closely.
Second, it includes an array of tax-base reductions, a pro-
gressive social security system, and a Medicare system.

Switching from Income to Consumption Taxation

Tables 7 and 8, extracted from Altig et al. 2001, show some of
the AKSW model’s results from simulating the complete re-
placement of the current U.S. personal and corporate federal
income taxes with an equal revenue proportional consump-
tion tax. Given the above discussion of deficit delusion, it’s

Table 7

Proportional Consumption-Tax Reform

Impact on Macro Variables 1996 1997 2010 2145
Aggregates

National Income Index 1.000 1.044 1.063 1.094
Capital Stock Index 1.000 1.010 1.108 1.254
Labor Supply Index 1.000 1.063 1.054 1.046
Net Saving Rate 0.051 0.073 0.067 0.059
Wage rates, interest rates, and asset values

Before-tax wage index 1.000 0.987 1.013 1.046
After-tax wage 0.775 0.817 0.843 0.881
Interest rate 0.083 0.079 0.076 0.073
Federal consumption and payroll tax rates

Consumption tax rate 0 0.166 0.160 0.145
Payroll tax rate 0.146 0.140 0.140 0.141

Source: Altig et al. 2001
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Table 8
Welfare Effects of Proportional Consumption-Tax Reform

Cohort
Lifetime Cohort  Cohort Bornin
Earnings  Cohort Born  Cohort Born Bornin Bornin Long
Class in Year —54 in Year —30 Year 0 Year30 Run
1 1.01 0.97 0.94 0.95 0.96
3 1.00 0.99 0.98 0.99 0.99
6 1.00 1.00 1.00 1.01 1.01
9 0.99 1.0 1.01 1.02 1.02
12 0.99 1.02 1.03 1.04 1.04

Note: Welfare is measured relative to the no-reform equilibrium. For exam-
ple, a value of .97 means that the group in question experiences a welfare
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 et al. 2001

important to point out that the term revenue here is based on
the U.S. federal government’s fiscal language. Under alterna-
tive labeling conventions, reported tax revenue would be
dramatically larger or smaller than what the government
says it is collecting and a “revenue-neutral” switch in tax
bases, which did not try to preserve the same changes in gen-
erational accounts and economic incentives, would have dif-
ferent economic effects. That said, the tax reform considered
here entails a major redistribution across generations be-
cause it confronts those rich and middle class retirees alive at
the time of the reform with a much greater remaining life-
time net-tax burden than would otherwise be the case. Low-
income retirees are, on the other hand, largely insulated from
the policy because their social security benefits are adjusted
in the model to retain their original purchasing power.
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Table 7 reports macroeconomic effects while table 8 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 smallest endowment of human
capital), and income class 12 refers to the richest members of
each cohort (those with the largest endowment of human
capital.) The horizontal axis locates cohorts by their years of
birth measured relative to the reform, which occurs in year
zero. The welfare changes are measured as equivalent varia-
tions, specifically the percentage change in full remaining
lifetime economic resources that an agent living under the
old policy regime (living in the initial steady state) would
need to achieve the same level of remaining lifetime utility
as she or he experiences under the new policy.

The macroeconomic effects of the tax reform are signifi-
cant. 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 half of the ultimate increase in the capital stock
takes about 15 years.

The policy’s capital deepening raises pretax wages by
4.6 percent and lowers the pretax return to capital by 100
basis points. The expansion of the economy permits a de-
cline in the consumption-tax rate from an initial rate of
16.6 percent to a final rate of 14.5 percent. Measured on a
wage-tax equivalent basis, the long-run consumption-tax
rate is 12.7 percent. This is substantially below the initial
steady state’s 21.4 percent average marginal tax rate on
wage income. It's even further below the 34.0 percent peak
marginal-wage tax faced by those in the top earnings class.
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As table 8 shows, the tax reform effects a major redistrib-
ution across generations, but one that differs markedly for
the lifetime poor and rich. In forcing rich (e.g., earnings
class 12) initial retirees to pay a high consumption-tax rate,
the policy, in effect, taxes their accumulated wealth. This
lowers their remaining lifetime utility.”! In contrast, mem-
bers of this earnings class that are born in the new long-run
steady state experience a 4 percent increase in their lifetime
utilities measured relative to their welfare in the absence of
the reform. For the lowest earnings class, the generational
incidence pattern is the opposite. The initial poor retirees
experience a small welfare improvement, but future mem-
bers of this class are worse off. The reason is that the
consumption-tax structure is much less intragenerationally
progressive than the original income-tax structure. The gen-
erational incidence pattern for the other earnings groups in
the top (bottom) half of the earnings distributions is similar
but less pronounced than that for earnings group 12 (1).

Social Security’s Privatization

The U.S. social security system faces a grave long-term fi-
nancial crisis, the full dimension of which is not well
known. Paying out benefits on an ongoing basis requires an
immediate and permanent increase of roughly 50 percent in
the OASDI payroll tax rate.”” The United States is now em-
barked in a national debate about how to save social security.
Options here include cutting benefits, raising the payroll tax,
and privatizing all or part of the system by allowing people
to contribute to individual accounts. The key issues in this
debate are how any policy, including maintaining the
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Table 9
Privatizing Social Security with Consumption-Tax Transitional Finance
(percentage change in macro variables relative to initial steady state)

Year of Transition

Macro variable 5 10 25 150

National income 0.6 1.3 4.9 13.0
Capital stock 1.8 4.1 12.8 39.0
Labor supply 0.3 0.4 2.4 5.5
Before-tax wage 0.4 0.9 2.4 7.1
Interest rate -1.1 —2.7 —-6.9 —18.9

Source: Kotlikoff, Smetters, and Walliser 2001

status quo, will affect the macro economy as well as rich
and poor members of current and future generations.

Table 9, extracted from Kotlikoff, Smetters, and Walliser
2002, illustrates the A-K OLG model’s analysis of the effects
of social security’s privatization. The table considers priva-
tizing the U.S. system and financing the 45-year transition,
during which social security benefits are gradually phased
out, with a consumption tax. The policy generates sizable
long-run increases of 39 percent and 13 percent in the econ-
omy’s capital stock and output, respectively. But the half-
life of the policy is 30 years, roughly twice the half-life of
the tax reform just considered. The transition takes longer
because the policy phases in gradually over time.

Table 10 shows that these long-run gains are not free.
They come at the price of lower utility to initial older and
middle-aged generations. All those alive in the long run, in-
cluding the richest (group 12) and poorest (group 1) agents,
are better off. Since the system being privatized features
a highly progressive benefit schedule, but also a highly
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Table 10
Privatizing Social Security—Percentage Change in Remaining Lifetime
Utility for Selected Income Classes by Cohort

Cohort Year of Birth Relative to Initial Steady State

Class —54 —25 —10 1 10 25 150
1 0.7 —21 —0.6 0.5 1.3 3.2 6.0
3 —0.4 —-2.0 0.0 1.2 2.1 42 74
6 -0.9 -17 0.3 1.6 2.6 4.8 8.0
9 -1.2 -1.6 0.5 1.7 27 49 8.1
12 -1.5 —2.5 -1.8 -1.0 —0.1 1.7 44

Source: Kotlikoff, Smetters, and Walliser 2001

regressive tax schedule (due to the ceiling on taxable earn-
ings), the fact that the long-run poor are better off is partic-
ularly interesting. It shows that paying off the existing
system’s benefit liabilities in a more progressive manner
(by making initial rich and middle income elderly con-
tribute to that cause) outweighs the loss the long-run poor
incur from not receiving benefits based on social security’s
progressive benefit schedule.

The long-run poorest earnings group experiences a 6.0
percent rise in lifetime utility. This is a substantial welfare
change; it means that were social security not to be privatized,
providing this group with the same welfare improvement
would require a 6 percent increase in their consumption and
leisure in each year they are alive. The long-run richest
earnings group enjoys a 4.4 percent improvement in its life-
time utility. The biggest winners from the reform are those
in the upper middle classes (groups 6 though 9) alive in the
long run. Their welfare gains are roughly 8 percent. Like
their poorer contemporaries, these groups enjoy the higher
real wages delivered by the privatization. But the removal
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of social security means more because, compared with their
contemporaries, they faced the highest rate of lifetime net
social security taxation. The costs of delivering these long-
run welfare gains are visited on the initial middle-class and
high-income elderly as well as all initial workers. The
largest losses amount to about 3 percent of remaining life-
time resources.

The two simulations just presented provide a sense of the
maximum potential macroeconomic and redistributive ef-
fects of generational policy. The reasons are (a) the policies
are radical, (b) they entail major intergenerational redis-
tribuiton, and (c) they significantly improve marginal eco-
nomic incentives to work and save. But as described in
Altig et al. 2001 and Kotlikoff, Smetters, and Walliser 2002,
the benefits available to future generations from tax reform
or social security’s privatization can easily be dissipated by
providing transition relief to early generations. In the case
of consumption-tax reform, such relief could come in the
form of exempting the initial elderly from paying taxes
when they purchase consumption with existing assets.” In
the case of privatizing social security, transition relief could
come in the form of the delaying the imposition of a new
tax to cover the loss of revenues arising from having work-
ers make their social security contributions to private ac-
counts. Such a policy permits workers close to retirement to
gain at the expense of subsequent generations.

Lessons for Argentina
While by no means simple, Argentine economists are in a

position to construct general equilibrium simulation models
of the kind illustrated above to study the impact of various
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policies on the country’s capital accumulation, factor prices,
and intergenerational and intragenerational distributions of
welfare. Such models would need to consider the fact that
Argentina may be a relatively open economy when it comes
to international capital flows.

The caveat here is due to the fact that recent government
policies have greatly reduced the prospect for future inter-
national capital inflows. Were the country to reform its ju-
diciary, change its constitution to limit the fiscal powers of
the provinces, dollarize the economy, permit off-shore
banking, and adopt other radical but essential reforms,
international lenders would again be encouraged to invest
in Argentina. General equilibrium simulation models can
show the payoff of that policy path to the nation. They can
also show how painfully slow will be Argentina’s path to
prosperity if the country has to rely solely on its own
saving to finance domestic investment.



VII Ricardian

Equivalence

Ricardian equivalence refers to the proposition that private
intergenerational transfers will undo government intergen-
erational transfers, making generational policy entirely in-
effectual and generational accounting a waste of time. The
proposition is appropriately attributed to David Ricardo
who, in discussing whether to borrow or tax to finance a
war, wrote that “in point of economy, there is no real differ-
ence in either of the modes. . . . ”** More precisely, in com-
paring a one-time war tax of £1,000 and a perpetual 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 perpetual tax, where is the dif-
ference whether he leaves him £20,000, with the tax, or
£19,000 without it?”*

While Ricardo realized that bequests could be raised or
lowered to undo government intergenerational redistribu-
tion, he was skeptical that such behavior would arise in
practice. For in his next sentence he says, “The argument of
charging posterity with the interest on our debt, or of re-
lieving them from a portion of such interest, is often used
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by otherwise well informed people, but we confess we see

no weight in it.”*

Barro’s Proof of the Irrelevance Proposition

Ricardo would presumably have included Robert Barro
(1974) in the category of “otherwise well informed people,”
notwithstanding the latter’s elegant and influential deriva-
tion of the former’s irrelevance proposition. Barro’s deriva-
tion begins by positing that the utility of one generation
depends not only on the goods (including leisure) it con-
sumes over its lifetime, but also the utility of its children. In
the two-period model, this function is

U = ”(Cytr Cot+1/ lyt/ Lops1, Upi1)- 42)

Writing the corresponding expression for u,,; and substi-
tuting into (42), and then doing the same for u;,, and all
other future utility functions, leads to the following infinite
horizon utility function whose arguments consist of all
future values of consumption and leisure:

up = ulCyy Cotr1r Ly Lor+1CyraaCorss Lypealoprar - - - (43)

Thus, Barro’s simple and seemingly quite natural formu-
lation of intergenerational altruism has the striking implica-
tion that those alive today will care not only about their
own levels of consumption and leisure, but also the con-
sumption and leisure of their children, grandchildren, and
all subsequent descendents. The generation alive at time ¢
takes its inheritance, b,, as given and chooses consumption
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when young and old as well as bequests (or intervivos
transfers) when old, b, . |, to maximize (43) subject to

Cy t wtlyt + Rivi(Core1 + Wialoer + byio)
=b, + w,T + Ry;1(hyyq + wy iy D), (44)

where R, discounts flows at time s + 1 to time s.

To make Barro’s point about the irrelevance of genera-
tional policy, (44) includes a policy, announced at time ¢, of
giving an amount h; at time s = ¢ + 1 to the contemporane-
ous old and taking that same sum from the contemporane-
ous young. The generation alive at time ¢ + 1 faces the
analogous budget constraint, except it includes the receipt
when young of the government’s net payment.

Cye1 T wt+llyt+1 + Ri2(Co + Wiiolypin + byyn)
= by = hpy + W T + Rypp(hyyp + wioT) (45)

If one solves for b,,; in (45) and substitutes for that variable
in (44), the terms involving h,,,; drop out. The resulting ex-
pression now involves b,.,, which can be eliminated by
solving for b,,, from the time ¢ + 2 version of (45). Doing
so leads h;., to drop out. Proceeding indefinitely in this
manner leads to the extended family’s infinite horizon

constraint:
Cott1 + Wiilor i1
Cp T wtlyt + T 14, toeyt wtlyt
Copr1 + Wil Wy T
w+...:bt+wt]‘t+ Ml 4 46)
1+74 1+ 744

The extended family maximizes (43) subject to (46). Since all
the terms involving the government’s generational policy
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have dropped out of (46), generational policy has no impact
whatsoever on the economy. Operationally, the extended
family nullifies generational policy by raising its bequests at
time s =t + 1 by h,. Note that &, can be positive or negative.
Generations that receive a positive net payment when old be-
queath these receipts to their children. The children, in turn,
use this inheritance to make their net payments to the gov-
ernment; that is, the children’s payment to the government is
given to their parents who hand it back to the children. Since
bequests can be negative as well as positive, we can also de-
scribe the change in bequests as the children reducing their
own private transfers to their parents. If the government’s
net payment to the elderly is negative, the elderly will re-
spond by cutting back on their bequests to their children; al-
ternatively, their children will hand the positive net payment
they receive from the government to their parents.

Theoretical Objections to the Barro Framework

Barro’s model ignores four interrelated issues whose con-
sideration undermines, if not vitiates, his result. First, the
model ignores marriage. Second, it ignores differences in
preferences among extended family members. Third, it as-
sumes symmetric information across family members about
each others’ incomes. Fourth, it ignores uncertainty.

The fact that it takes two to tango means that marriage
entails at least two sets of parents, both of which may be al-
truistically linked to the married couple, but may have no
particular interest in each other. One way to model inter-
generational transfers in this context is to assume that each
set of in-laws takes the other’s transfers to their children as



Ricardian Equivalence 93

given. But as shown in Kotlikoff 1983 and Bernheim and
Bagwell 1988, this Nash assumption implies the effective al-
truistic linkage of the two sets of in-laws. And if the in-laws
have other children, the original in-laws will become altru-
istically linked with all of the other children’s in-laws as
well. Hence, if altruism were as widespread as Barro posits,
essentially everyone would be altruistically interlinked
with everyone else around the world as a consequence of
marriage within groups and intermarriage across racial,
ethnic, religious, and national lines.

The resource sharing arising from altruistic linkage
means that each interlinked household’s consumption and
leisure is determined by the collective resources of all ex-
tended family members. Stated differently, the distribution
of resources across extended family members makes no
difference to the distribution of consumption and leisure
of those members. Thus, the Barro model 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 as-
sumption that each extended family takes the transfers of
other extended family members as given. The difficulty
with this assumption becomes apparent 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
transfers as given may lead to an infinite handing back and
forth of funds between the two parties; that is, the problem
may have no solution. Of course, in the real world, such sit-
uations are handled by would-be recipients simply refusing
to receive the funds they are handed. As Kotlikoff, Razin,
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and Rosenthal (1990) point out, the power to refuse a trans-
fer if it is too big or, indeed, if it is too small, as well as the
power to refuse to make a transfer if someone else’s trans-
fer is too small or too large, changes the bargaining game
fundamentally. In particular, threat points matter, and
Ricardian equivalence no longer holds because when the
government redistributes across generations, it alters their
threat points.

Conflicts over who loves whom and how much may also
lead parties to withhold information about their economic
positions. Kotlikoff and Razin (1988) point out that altruis-
tic parents trying to transfer to children whose abilities and
labor efforts are unobservable will condition their transfers
on their children’s earnings. In this setting, government re-
distribution between parents and children can modify the
self-selection constraints under which parents operate in es-
tablishing their earnings-related transfer functions. In this
case, the policy will be nonneutral.

Feldstein (1988) raised another important theoretical
objection to the Barro model, namely that, in the context
of uncertainty, Ricardian equivalence will only hold if
transfers are operative in all states of nature in which the
government’s redistribution occurs. Take parents who are
altruistic but whose altruism is not strong enough to lead
them to make transfers to their children if their children
end up with higher incomes than their own. Then govern-
ment redistribution from children to parents will generate
no private offset in the form of higher bequests or inter-
vivos gifts in those states of nature in which the children
would otherwise be better off than the parents. In devel-
oped economies in which per capita incomes grow through
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time, one would expect Feldstein’s point to be particularly
applicable.

Testing Intergenerational Altruism

As mentioned, the Barro model of intergenerational altru-
ism predicts that the consumption of altruistically linked
individuals is independent of the distribution of resources
across those individuals. This implication has been tested
in a variety of ways with a variety of data. Boskin and
Kotlikoff (1985) took the Barro model as the null hypothe-
ses and used dynamic programming to determine the level
of annual consumption that would be demanded by Barro
dynasties given earnings and rate of return uncertainty.
They estimated their model on postwar U.S. time-series
data and tested whether the cross-cohort distribution of re-
sources matters to aggregate consumption given the level
of consumption predicted by the Barro model. The authors
report a very strong dependence of aggregate consumption
on the intergenerational distribution of resources.

Abel and Kotlikoff (1994) pointed out that altruistically
linked households will automatically share risk and, there-
fore, experience identical shocks (Euler errors) to their
marginal utilities of consumption. They also showed that
changes in the average Euler error by cohort would share this
property if, as Barro believed, the economy was dominated
by intergenerational altruists. Abel and Kotlikoff aggregated
by cohort U.S. consumer expenditure data to test for the com-
monality of Euler errors. Their test strongly rejects intergen-
erational altruism; cohorts that experience positive income
shocks spend, rather than share, their good fortune.
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Altonji, Hayashi, and Kotlikoff (1992) and Hayashi,
Altonji, and Kotlikoff (1996) use Panel Study of Income Dy-
namics (PSID) data on the consumption of extended family
members to test whether (a) the distribution of consump-
tion of extended family members depends on the distribu-
tion of resources among those members and (b) whether
extended family members share risk—an implication not
simply of altruism, but also of selfish risk sharing. The data
strongly reject both propositions. Another study by the
three authors (Altonji, Hayashi, and Kotlikoff 1997) consid-
ers the subset of extended PSID families who were actively
making transfers among themselves. They showed that tak-
ing a dollar from a child and giving it to a parent who is
giving the child money results in an increase in transfers to
the child of only 13 cents—an amount that is not only small,
but also insignificantly different from zero.

Additional compelling evidence against the Barro view is
provided by Gokhale, Kotlikoff, and Sabelhaus 1996. This
article documents that the dramatic postwar decline in U.S.
saving has been the result of an equally dramatic increase
in intergenerational transfers to the elderly that has led to
an enormous increase in their absolute and relative con-
sumption. Since 1960 the consumption of the elderly, on a
per person basis, has roughly doubled relative to that of
young adults. A related finding, developed in Auerbach,
et al. 2001, is the dramatic postwar increase in the annuiti-
zation of the resources of the elderly. This increased annu-
itization has been engineered primarily by the government,
which provides the elderly substantial resources in old age
in the form of cash and medical benefits that continue until
they die but aren’t bequeathable. If Barro were right, and
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the elderly were altruistic, they would have responded
to their being forced to acquire more annuities by purchas-
ing more life insurance. In fact, the life insurance holdings
of the elderly have not increased in the postwar period
as a share of their remaining lifetime resources. They’'ve
declined.

Lessons for Argentina

At the moment, there are no conclusive tests of intergenera-
tional altruism among Argentine extended families. Since
the impact of fiscal policy hinges critically on the extent to
which intergenerational altruism prevails, Argentine econ-
omists should make the study of altruism in their country a
top priority.






VIII The Government’s Role
in Intergenerational
Risk Sharing

Samuelson’s (1958) classic consumption-loan model pointed
out the inherent incompleteness in markets arising from the
fact that agents alive at one point in time can’t contract with
those who will be born well after those agents are deceased.
This market failure is manifest primarily in the area of risk
sharing. Were they able to contract, agents alive today and
those born in the future could form risk-sharing arrange-
ments by buying or selling state-contingent contracts of
various kinds. The question raised by these missing markets
is whether the government can redistribute across genera-
tions to emulate, if not replicate, the risk-sharing arrange-
ments that members of different cohorts would privately
conclude.

As shown in Kotlikoff 1993, it's an easy matter to extend
the two-period model of lecture III to include uncertainty
both with respect to the economic environment and govern-
ment policy. Kotlikoff 1993 considers uncertain technology,
specifically the coefficient of total factor productivity, as well
as uncertain (i.e., state-contingent) government net pay-
ments each period from the young to the old. The role for
government intergenerational risk sharing in this model is to
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transfer resources from the contemporaneous young to the
contemporaneous old at time ¢ if the technology at time ¢ is
better than at time ¢t — 1. The degree of redistribution would
also be conditioned on the economy’s time-t capital stock.

The fact that government’s can pool risks across gener-
ations doesn’t mean they necessarily do so. Indeed, gov-
ernments may exacerbate the degree of uncertainty facing
generations by randomly distributing among them. As
Auerbach and Hassett (1999) point out, this manufacturing
of uncertainty may come in the form of simply delaying the
decision of who will pay the government'’s bills. Take, as an
example, the current failure of the U.S. government to de-
termine how it will close the very sizable imbalance in U.S.
generational policy. The government can either place a
larger fiscal burden on the current elderly, on middle-aged
baby boomers, on the current young, or on future genera-
tions. The size of the bill is reasonably clear. But in failing to
specify immediately which generations will pay what, the
U.S. government is generating uncertainty for all genera-
tions where none intrinsically exists.

Can one say whether the government is, on balance,
pooling risk across generations? Yes and no.” Abel and
Kotlikoff (1994) stress that their study tests and strongly re-
jects intergenerational risk sharing, no matter whether that
risk sharing is arising from (a) altruistic extended-family
behavior, (b) selfish extended-family arrangements, (c) the
purchase of contracts and securities in private insurance
and financial markets, or (d) government policy. But Abel
and Kotlikoff’s study doesn’t tell us the precise role, if any,
played by the government in frustrating or improving
intergenerational risk sharing.
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Lessons for Argentina

The potential, discussed in this lecture, for governments
to manufacture risk is nowhere better illustrated than in
Argentina. The government makes and breaks explicit and
implicit contracts on an almost daily basis with little regard
for the country risk that behavior is establishing. This coun-
try risk has left the country paying huge premiums when it
attempts to borrow either domestically or from abroad.

One of the primary sources of Argentine country risk is
its monetary policy. Were the country to dollarize, this
source of risk would be greatly reduced. Another signifi-
cant source of risk is bank runs. Were the country to en-
courage all citizens to bank off shore, there would be no
risk of bank runs that would destabilize the country. Both
of these moves would, in effect, import financial institu-
tions to replace domestic ones that have been badly and
perhaps irreparably damaged in the past year.

Argentina need not retire the peso in the process of
dollarizing. It needs simply to declare that the dollar (and,
for that matter, the euro, yen, pound, and real) are all legal
tender. That move plus free off-shore banking will endoge-
nously limit the printing of pesos or peso substitutes by the
central bank, the treasury, and the provincial governments.
The reason is that the public will naturally seek to use hard
and stable currencies in transactions.

Permitting off-shore banking and, for that matter, com-
pletely free flows of capital into and out from the country will
show the international financial community that Argentina
is once again a safe place in which to invest because it lets
capital leave as well as enter the country.






Conclusion

Generational policy—the question of which generation will
pay the government’s bills—lies at the heart of most fiscal
policy debates. The importance of this issue has stimulated
a prodigious amount of theoretical, empirical, and simula-
tion research. This research has delivered some important
findings. First, which generation pays the government’s
bills is, apart from efficiency considerations, a zero-sum
game. Second, generational policy works not just by redis-
tributing resources directly across generations, but also by
redistributing resources indirectly via policy-induced gen-
eral equilibrium changes in factor prices. Third, the same
generational policy can be conducted under a variety of
headings and operate through surprising channels, includ-
ing asset markets. Fourth, notwithstanding its ubiquitous
use, the budget deficit is not a well-defined measure of gen-
erational or any other aspect of economic policy. The same
is true of taxes and transfer payments as well as their asso-
ciated constructs, such as disposable income and personal
saving. Fifth, generational accounting represents an impor-
tant, but far from perfect method of assessing generational
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policy. Sixth, generational policies in nonaltruistic economies
can effect major redistribution across generations and major
changes in the long-run values of key macroeconomic vari-
ables. Seventh, generational policies take a fairly long time
to affect the economy. Eighth, intergenerational altruism
can nullify the impact of generational policy, but the theo-
retical conditions under which it would arise are highly un-
likely to prevail. Ninth, there is a plethora of evidence, at
least for the United States, that intergenerational redistribu-
tion, be it across cohorts or between older and younger
members of the same extended families, materially raises
the well-being of those receiving the transfers and materi-
ally harms those making the payments. Tenth, at least in
the United States, government policy does not achieve in-
tergenerational risk sharing. Indeed, U.S. government pol-
icy may, on balance, be an important if not the primary
source of generational risk. Finally, and most important, a
variety of countries around the world are running genera-
tional policies that will dramatically reduce the economic
well-being of their future generations. As Argentina is now
experiencing firsthand, achieving generational balance in
those countries requires immediate, major, and highly
painful policy responses.



Notes

1. For surveys of tax incidence, see Kotlikoff and Summers 1987
and Fullerton and Metcalf (2002).

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

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.

4. This is a Slutsky’s compensation in an intertemporal setting.

5. Were one to expand the above analysis to incorporate uncer-
tainty 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 mar-
ginal rates of transformation would capture the absence of risk-
sharing arrangements associated with incomplete insurance
markets.

6. Recall that the present value sum of the loss of interest on h by
the initial young and future generations equals — h—the gain to
the initial elderly.
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7. 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. A lump 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 govern-
ment provides them a subsidy at the same rate as the invest-
ment tax

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. Ele-
ments 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 con-
suming their own capital or selling it to the young, and element 6
guarantees that the young are indifferent between investing their
own wages, purchasing new capital for investment from other
young people, or purchasing the capital owned by the elderly.

8. In this example, the net payment of the old each period is as-
sumed to equal zero.

9. 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 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 tax.
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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.

11. Suppose, 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,
but instead assess a 50 unit tax on the first dollar earned and a
15 percent tax on each dollar earned thereafter.

12. If 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
no reason to renege on this second-period subsidy because it is al-
ready collecting all the resources it needs via the nondistortionary
capital levy. Alternatively, it can collect the second-period capital-
income tax in the form of a first-period tax on the acquisition of as-
sets and then lend these additional first-period receipts back to the
young. This leaves the net payment of the young unchanged, and
the second-period repayment of principal plus interest on the loan
gives the government the same second-period net receipts it has
under its initial wording.

13. The European Commission has an ongoing project to do gen-
erational accounting for EU member nations under the direction
of Bernd Raffelhiischen, Professor of Economics at Freiburg Uni-
versity. See Raffelhiischen 1998.

14. The population weights P, incorporate both mortality and im-
migration, implicitly treating immigration as if 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
Ablett 1999 and Auerbach and Oreopoulos 2000 for applications
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of generational accounting that make that separation as well as
study a variety of fiscal issues associated with immigration.

15. Raffelhiischen (1998) departs from this conventional approach
to generational accounting of not allocating the benefits of gov-
ernment purchases. Instead, he allocates these purchases on a
per capita basis.

16. To introduce v in equation (4), we’d have to express the gener-
ational accounts of current generations as (a) the present value of
their future tax payments minus (b) the present value of their fu-
ture transfer payments and simply multiply the expression for the
present value of future tax payments by (1 + ).

17. To see this, consider a government policy in the two-period
life-cycle model of borrowing from the young at time  and using
the proceeds to purchase stock from the young. When the young
are old, the government repays the principal it borrowed by sell-
ing 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 ¢ either when it is
young or old. However, net tax payments will, on average, be
negative when generation f 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 pay-
ments will be zero. This is what one would want generational
accounting to show, since the policy simply involves the govern-
ment borrowing stock from the young and returning it (including
its return) when they are old; that is, the policy entails no increase
in lifetime net payments. But were one to mistakenly discount the
total of expected net taxes in old age at a single discount rate, the
value of the change in the generational account would be nonzero.

18. This is a very sizeble 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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19. Hamann 1992; Arrau and Schmidt-Hebbel 1993; Raffelhiischen
1989, 1993; Huang, Selo Imrohorglu, and Sargent 1997; Imrohoroglu,
Imrohoroglu, and Joines 1995, 1998a; Altig and Carlstrom 1996;
Heckman, Lochner, and Taber 1997, 1998; Hirte and Weber 1997;
Schneider 1997; Fougere and Merette 1998, 2000; Merette 1998;
Lau 2000; Pedersen, Petersen, Stephensen, and Trier 1999; Bohringer,
Pahlke, and Rutherford 2000; and Schmidt-Hebbel 2001 are exam-
ples in this regard.

20. There is also a new demographic version of the AKSM model
(Kotlikoff, Smetters, and Walliser 2002), not used here, that pro-
vides a much more realistic modeling of fertility and lifespan than
in the original AK model and that can initiate 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 experiences a rise in its relative price because it is a rel-
atively scarce factor with respect to installing additional capital.

22. See Gokhale and Kotlikoff 2001.

23. If 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.

24. Ricardo 1951, 4:185-186. Also see O'Driscoll’s (1977) discus-
sion of why Ricardo rejected Ricardian equivalence as an empiri-
cally relevant phenomenon.

25. Ricardo 1951, 4:187.
26. Ibid.

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 im-
portant studies of government intragenerational risk sharing.
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