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Introduction

In a number of influential papers, Larry Kotlikoff, Alan Auerbach and Jagadeesh
Gokhale have extolled the virtues of generational accounts, both as the correct
way of measuring how the government budget affects intergenerational distri-
bution and as an essential input into the analysis of the effect of the budget on
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saving ([3][4](5]; see also [2][15][16]). In addition to the empirical implementations
of this methodology by various subsets of the three aforementioned authors, a not
inconsiderable research effort has been undertaken in recent years by a number
of national governments and by multilateral organizations such as the IMF and
the World Bank, to implement the methodology empirically.

The definition of generational accounts is straightforward. Their empirical im-
plementation makes quite heavy demands on data gathering capacity and involves
some quite subtle conceptual problems, many of which are treated extensively in
e.g. [3].Generational accounts

. are accounts-one for each generation-that tally up, in present value,
the amount of receipts less payments the government can expect to
collect from each generation over its remaining life span.” ([3], p.2).

Strong claims are made by its proponents concerning the merits of the ap-
proach:

" Generational accounting measures directly the amount current and
future generations can, under existing public policies, be expected to
pay over time in net taxes (taxes paid less transfer payments received)
to the government. This type of analysis is essential if we really want
to know the burden we are imposing on future generations. It is
also critical for understanding how economic policy directly affects
national saving and collaterally influences investment, interest rates
and growth” ([16], p.22)

and

"The generational accounts can also be used to assess the effects
on national saving of programs to redistribute more or less to current
generations.” ([3] p.3)

"Using recent generation-specific estimates of the propensity to
consume out of lifetime resources.....,one can consider the effect on
national consumption and national saving of such policy changes.”

(3] pp- 3-4)

This paper asks and answers two questions. The first is: what do genera-
tional accounts tell us about the way the government budget affects intergener-
ational distribution? The second is: what do generational accounts (augmented
with generation-specific propensities to consume out of life-time resources) tell
us about the effect of the budget on saving?

The answer to the first question can be summarized as follows. First, the
usefulness of generational accounts as a summary of the budget’s impact on the



intergenerational distribution of private consumption lives or dies with the valid-
ity of the life-cycle model as a characterization of private consumption behavior.
Second, the generational accounts, as currently constructed, have nothing to say
about the intergenerational distribution of public consumption.

The answer to the second question is that the usefulness of generational ac-
counts as a tool for evaluating the impact of budgetary policy on saving is only
as high as the degree of validity of the life-cycle model.

The life-cycle model is characterized by the following assumptions. (1) Finite
(possibly uncertain) individual lifetimes. (2) No operative Ricardian ! intergen-
erational gift motive. (3) Complete markets 2, permitting meaningful present
discounted value calculations for streams of future taxes and transfer payments
For our purposes this can be weakened to the condition that financial markets
are sufficiently rich to ensure that the timing of government taxes and transfer
payments over the life cycle of an individual does not matter, but only the present
value of these taxes and transfers over the life cycle, when they are discounted at
the government rate of interest 3. One of the points this paper makes is the obvi-
ous but important one, that generational accounts are uninformative as regards
the budget’s impact on intergenerational distribution and saving behavior when
consumers’ decision horizons are longer than those characteristic of the life-cycle
model (when there is an operative Ricardian bequest motive) or when decision
horizon’s are shorter than those postulated by the life-cycle model, because of
the appropriate kind of capital market imperfections.

Even when the strict life-cycle model holds (as is assumed to be the case in
Sections 4 and 5 of the paper), great caution should be exercised in interpreting
the generational accounts. What prima-facie they appear to tell us may be
misleading and at worst quite incorrect. There are two reasons for this.

First, the generational accounts ignore the intergenerational distribution as-
pects of the government’s provision of public goods and services. *

Second, while generational accounting allows, in principle, for the general
equilibrium repercussions of budgetary policy changes on the tax bases and trans-
fer, benefit or subsidy bases, it ignores all changes in before-tax ® incomes (re-
sources) and relative prices. It therefore fails to record changes in the deter-
minants of the intergenerational distribution of private consumption that do not
» pass through” the budget and thus are not recorded in the generational accounts,
even when they are caused by the budget. Pre-tax, pre-transfer and pre-subsidy
factor incomes and rates of return will in general change as a result of budgetary
policy changes. Changes in the pre-tax, pre-transfer and pre-subsidy equilib-
rium configuration of prices and quantities is what the study of (tax) incidence
and of the general equilibrium repercussions of alternative budgetary actions or
rules is all about. Such general equilibrium responses of pre-tax, pre-transfer and
pre-subsidy factor incomes and rates of return (which are not recorded in the
budget or the generational accounts) may reinforce, counteract or even reverse
not merely the impact effects of budgetary policy changes (conditional on the
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original equilibrium configuration of prices and quantities), but even the total
effect recorded in the budget (including the general equilibrium repercussions on
taxes, transfers and subsidies).

Recapitulating, consider the case where the strict life-cycle model of house-
hold consumption holds. Intergenerational distribution should be about the inter-
generational distribution of (unobservable) lifetime utility. Translating this into
observables, it should be about the intergenerational distribution of the lifetime
consumption of private and public goods and services. Generational accounts
ignore the intergenerational distribution of consumption of public goods and ser-
vices and provide but a very partial, and potentially misleading picture of the
(effect of the budget on the) intergenerational distribution of consumption of
private goods and services.

The outline of the rest of the paper is as follows. In Section 2, I present
a small familiar macroeconomic model to guide the consideration of the issues
associated with the construction and use of generational accounts. In Section 3,
I show how the presence of a Ricardian intergenerational gift motive may rob the
generational accounts of their informativeness as regards the effect of the budget
both on intergenerational distribution and on saving.

In Section 4, I discuss the appropriateness of the ”Fiscal Balance Rule”, a
normative rule for generational taxation proposed by Kotlikoff. In Section 5 issues
to do with incidence and the general equilibrium repercussions of the budget
on the after-tax intergenerational distribution of private resources. In Section
6 capital market imperfections are discussed. Intra-generational heterogeneity
plays an important role when flawed capital markets are considered. Section 7
concludes.

While this paper does not pretend to contain new theoretical insights, it is,
as far as I know, the first comprehensive, critical analytical evaluation of the
important theoretical construct and empirical tool of generational accounting.

2 A Simple Two-Period Overlapping Genera-
tions Model.

To motivate the discussion that follows, I illustrate how the generational accounts
are constructed in a very simple two-period overlapping generations model of
a competitive closed economy. While abstract, the economy exhibits some real
world features in its tax structure. These serve to restate some of the valid points
made by Kotlikoff and others about the construction of the generational accounts
in a world where not all taxes and transfers are lump-sum and generation-specific.



2.1 The household accounts.

Each household lives for 2 periods. All households within a generation are iden-
tical. Consider a representative household born in period ¢t. She works during
the first period of her life for a before-tax real wage w; and is retired during the
second period. Labor supply is exogenous and scaled to unity. She accumulates
assets during period ¢ for retirement in period ¢ + 1 in the form of non-interest
bearing government money, H;:;, one-period nominally denominated govern-
ment interest-bearing debt B, .., ,with a nominal interest rate ;.1 , one-period
index-linked government interest-bearing debt, D;;,, with a real rate of interest
T¢,t+1, nominally denominated government perpetuities, B{jt +1 With a constant
coupon v , and a period ¢ price PF , and real reproducible capital K;;.; . The
before-tax marginal product of capital in period ¢ (which equals the capital rental
rate ) is denoted p; . The generation ¢ household consumes private goods, ¢} while
young and c? while old. She may also derive utility from two public consump-
tion goods provided free of charge by the government. The quantities of the two
public consumption goods provided in period ¢ by the government are G¢ and GY
respectively. For simplicity we model a pure public consumption good, that is
a good that is completely non-rival and completely non-excludable. Households
can leave non-negative bequests to the next generation; ¢;;4, denotes the real
bequest left by a member of generation ¢ to generation ¢ + 1 . The bequest is
made by generation ¢ during the second period of her life and becomes available to
generation t + 1 during its youth. If there is more than one descendant, bequests
are split equally among them. Each member of generation ¢ has 1 + n, descen-
dants. The population growth rate, n, is exogenous. The size of generation ¢ is
denoted #V,; . Reproduction is through parthenogenesis. When young, households
of generation ¢ pay a lump-sum tax (which can be negative) whose real value is
7}. When old a lump-sum tax with real value 72 is paid. Labor income tax is
paid at a constant proportional rate 7;° by the young in period ¢. There also is
a tax at a constant proportional rate 'rtA on all asset income. The asset income
tax taxes nominal interest. Capital gains are not taxed. The general price level
in period t is denoted F; .

The budget constraints while young and while old for a representative member
of generation ¢ are given in equations 1 and 2.

f,_
P, [wt Q-7 -7+ —lt_*_—l; - Ctl} = R‘,Kt,t+l+Mt,t+l+Bt,t+l+PtDt,t+1+PtLB£t+1
(1)

Py (E + bepr +72)
= (1 - 7'{11) (Pt+1Pt+th,t+l + re 1 Pep1 D + 2041 Bregr + ’YBzL,'z-H) (2)
+Py1Kegrr + Mysyr + Beerr + Py Deey + PR BE

6



From equations 1 and 2 it follows that the nominal value at period ¢ prices
of net taxes paid by a representative member of generation ¢ while young is
P, (77w, + 7¢) . In addition to these involuntary transfers to the government, a
member of generation ¢ transfers while young M; 41+ By o1+ PrDeg1 + PEBE,
to the government through the voluntary acquisition of government liabilities,
both interest-bearing and non-interest bearing. The nominal value (at period
t + 1 prices) of conventionally measured net taxes paid by the representative
member of generation ¢ while old are

A : L 2
Tt (pt+1P£+th,t+1 + t¢+1B 41 + Teer1 Bor1 Degrr + ’YBt_tH) + P!

In addition, the old member of generation ¢ receives from the government, in
period t+1 the gross return (interest plus principal) on the government debt. it ac-
quired the previous period, that is, My o1 +(1+iee41) Brar1+(14+7e0401) Py D +
(v + Ptﬁl)BtL,tﬂ

By combining and rearranging equations 1 and 2 we obtain the following
present value relationship for a representative member of generation ¢ .

Piac? by Pl 4
Tt - P P, = - - — Ty — 3
1+ it,H—l e + t]. +n 1+ it,t+1 bt i+l ( )

Ptc%+

where

2
1 Piy17¢ w
B + 1+ig,41 + Prfw,

TA . L L

T, = +1_+:-“%Zt,t+l (Bt,t+1 + P.Disy1 + BBy + P:Kt,t+1) (4)

+ it,til
1+4¢ t41

+®; 1

M

b= [+ (0] o Rl 421} B
Db ()] [ (-] e (0
+ {[1 + it 441 (1 - 7’{11)} - ‘E'f;f—l {1 + pr1 (1 - "’{11)]} ﬁf:f:Kz,t+1

and
P .
Uiy = {P tl [1 + Pt—l,t] -1+ Zt—l,t]} P, K, (6)
t—
P,
= A 5po1e — 14 0 P Ko (7)
P

The interpretation of the terms on the R.H.S. of equations 3 and 4 is straight-
forward. The L.H.S. of equation 3 is the present value (discounting to period the



end of period t (or the beginning or period t + 1) at before-tax interest rates) of
lifetime private consumption of a representative member of generation ¢t . The
R.H.S. of equation 3 is the present value of all resources available to a member of
generation t for financing her lifetime consumption of private goods. Note that
consumption of public goods and services figures nowhere in equation 3. The first
term on the R.H.S. is the wage income of a member of generation ¢t. The negative
of the next two terms, %_:f‘ﬁl -P t{:fln‘ , could be called the private generational
account of a representativé member of generation t, that is the present value of
bequests made when old minus the value of bequests received when young. The
fourth term on the R.H.S. of equation 3, T}, , is the present value of the taxes net
of transfers paid by a representative member of generation ¢ to the government
during its lifetime.

Considering T} ; in more detail, the first two terms on the R.H.S. of equation 4,

P,r} +£%1§; , is the value of net lump-sum taxes paid by generation ¢ when young
plus the pfesent discounted value of net lump-sum taxes paid by generation ¢t when
old. Note that here, (and throughout the generational accounts computation of
the next subsection), discounting is at pre-tax rates of interest, even though all
interest income is assumed to be taxed (see (3], page 5). Efficient asset pricing and
perfect foresight imply, for instance, that the price of the long-dated government
debt instrument equals the present discounted value of all future after-tax coupon

payments, discounted using the appropriate after-tax market discount factors, as
shown in equation 8.

o J 1
P =25 1 oo ) 0= ) ®

7=1k=1
The period ¢ bond price therefore capitalizes the asset tax rate actually paid
by the generation t household in period t + 1 and all future anticipated tax rates
to be paid by future bondholders.
The third term on the R.H.S. of equation 4, P;7,*w; , is the value of labor

income taxes when young.
The fourth term on the R.H.S. of equation 4 ,

A
Ti+1
1+

represents the present value of conventionally measured 7 taxes on asset income
earned by generation ¢ as asset owners when old ,

Tt¢+1 (Bt,t+1 + P.Deger + PEBL o + PtKr,t+1)

A
T ,
L [’tt,t+1Bt,t+1 + e Per1 Dy + 7Btl:t+1 + Pt+1Pt+1Kt,z+1] (9)
1412

plus the value of bonds purchased from the government while young minus the
present value of the gross {before-tax) income earned on these bonds,

Bt,t+1 + R‘,Dt,t+l + HLBt,t-H (10)



1

—m [(1 + it,t+1)Bt,t+1 + Pt+1(1 + "'t,t+1)Dt.t+l + ('7 + PtI-Ji—l)BtI,JtH]

if equalization of after-tax rates of return on non-monetary assets is assumed.

The fifth term on the right-hand side of equation 4, l—jf;:—‘;::Mt,t+1 , can be

interpreted, again following {3] as the present value of the seigniorage paid by
generation ¢ to the government over its lifetime. Starting off its life with zero
money holdings, the generation ¢ household accumulates M, ;,; worth of money
balances during the first period of its life. In the second and last period of its
life, it again runs its money balances down to zero. The present value of the
net acquisitions of money balances by generation ¢ over its lifetime is therefore

Meery _ inesn
Mt,t+1 T e 1+i:,:+1Mt’t+1'
Note that
[o o] o
Y Bk i(Mipr = Mi) = =M, + 3 A i1 Mip (11)
k=t k=t

where A, is the pre-tax nominal discount factor
— T 1
Am,n =Hj=n+lm fOl‘ m 2 TL+1
=lform=n

The initial stock of base money plus the present value of the government’s
current and future issues of base money equal the present value of the imputed in-
terest cost foregone by the government because of its ability to issue non-interest-
bearing monetary liabilities (see [7]).3

The sixth term on the R.H.S. of equation 4 reflects differences in after-tax rates
of return on non-monetary assets. In equation 5 the term 1 4+ %; .4, (1 - 1'{_‘,,1) -

-‘51‘; [Pf_‘,,l + (1 - 1'{_‘,,1)] measures the excess of the after-tax rate of return on
nominally denominated short government debt over the after-tax rate of return on
government perpetuities. The term 1+34; 41 gl - 1'{_‘,,1)—%’5—‘ [1 + Trit1 (1 - 1';11)}
measures the excess of the after-tax rate of return on short nominally denomi-
nated government debt over the after-tax rate of return on short index-linked
government debt. The term 1 4%, (1 - Tf,,l) — P—},fl [1 + pH.la%l — 1'{_‘,,1)] mea-
sures the excess of the after-tax rate of return on short nominally denominated
government debt over the after-tax rate of return on real capital. If all (pecuniary
%) after-tax rates of return are equalized, the term ®,:,; equals zero. In their
theoretical and empirical approaches to the Generational Accounts, Auerbach,
Gokhale and Kotlikoff make an ”arbitrage” assumption like this !°. In view of
the large literature documenting an equity premium puzzle, this is not, for em-
pirical purposes, an innocuous assumption. Since the results of this Section go
through even if ®,;,1 = 0, I shall assume that this condition holds. This is
expressed in equations 12,13 and 14.



Pi +7 (1 - Tt/}»l)

o =1+14,41 (1 - r;}H) (12)
[1 + Pe+1 (1 - Ttﬁ-l)] 515-:'1 =1+ (1 - Tcﬁl) (13)
P]‘;:‘ [1+ 7 (1= )] = L deen (1 - 1) (14)

Even when after-tax rates of return on non-monetary assets are equalized, the
term W,_, ; will not vanish unless the before-taz rate of return on the private asset
that is not also a government liability, that is (ownership claims on) the stock
of physical capital, equals the before-tax rate of interest. The interpretation of
W, ). is clear: when the after-tax rate of return on capital equals the after-tax
interest rate, it is the difference between the actual tax paid on capital income
(in a cash-flow sense) and the tax imputed to it according to the generational
accounting conventions: 'rtAPtpt_llth - TtAz’t_l‘tPt_th.

2.2 Generational Accounts.

In general, the generational account (perhaps better characterized as the public
generational account) for any generation, say the one born in period k , is defined
by Auerbach, Gokhale and Kotlikoff as the present value of net remaining lifetime
payments to the government by the generation born in period k , discounted back
to the beginning of period ¢ (or the end of period ¢t — 1). It is denoted Ti ;1. In
our model k ranges from ¢ — 1 to oo and there are but two generations co-existing
in any period t. Tx,_1 is the generational account for a representative member of
generation k . For any generation k we have

Ti; = NiTk; (15)
T.:-1 , the generational account of a representative member of generation
t,discounted back to the beginning of period t, is given by

1+2_1y

- 1 _
Tit1 = (——) Tt (16)

where T}, is defined in equation 4.
The generational accounts for the generations other than ¢ are now derived

easily. For generation ¢t — 1, (the old in period ¢ ), we have

N B,
T4 = (—Ll—> SRTATRY (Bt—l,t + P, yDy1e+ PE\BE L+ Pt—th—l,t)

1+ .
Pl - [Mt—l,t + (14 4-1) (Bt—l,t + P Dy + PtL_lBtL—l,t)]
(7]
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For all generations, & > t, we have

Tet-1 = Dip1 Tk (18)
Where Ty, is defined from equations 4 and 15 .

2.3 The government account.

The government’s single-period budget identity for period ¢ is given in equation
19

My, — My + Biyy — By + Pi(Di1 — D) + PtL(Btlirl - BtL) =
Pt(G? + G?) + it—l,tBt + Pt'rt—l,tDt + ')’BtL - Ttht - T,_?_th_l (19)
—P,r¥w,N; — (31, B: + Pyrs—14D: + vBE + PopeK)

M, is the aggregate stock of government money at the beginning of period ¢
, B is the aggregate stock of short nominally denominated government interest-
bearing debt at the beginning of period ¢ , D, is the stock of short index-linked
government interest-bearing debt at the beginning of period ¢, Bl is the aggregate
stock of government perpetuities at the beginning of period ¢ and K, is the
aggregate stock of private capital at the beginning of period ¢ .

We note that

M, = Nt—lMt—l,t
K, = Nt—th—l,t
B, = Nt—-lBt-l,t
D, = Ni_1Di oy
BtL = N1 By,

Rearranging the government budget identity 19 we obtain

B, + P,_,D, + P~ Bf (20)
BH.] + PtDH.l + PtLB{‘+1 + Ttht + Tf_th_l + PtTg”tht
- 1 +T{1it_1't[Bt + PB_,D; + PtlilBtL + Pt_th]
T l4deey —P,(G? + GY) + My, — M,

+®; 1+ Uiy

In what follows we assume again that ®;_;; = 0. Solving 20 recursively for-
ward, we obtain the familiar government present value budget constraint or gov-
ernment solvency constraint given in equation 21, provided the terminal condition
given in equation 22 is satisfied.

co TI:Nk'*'TZ._lNk—-l +Pk*r,§”wka
Bi+P 1 Di+PE B =) Age1 § +78%14[Be + Per D + PL BE + P 1K)
k=t —P(G3 + GY) + My — M + Wi ki
(21)
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kll»rgo Ak,t—l(Bk+l + PcDyyq + PkLB,f+1) =0 (22)

The government solvency constraint given in equation 22 is the no-Ponzi-
finance condition stating that, in the long run, the debt cannot grow faster than
the rate of interest, i.e. that, if there is a positive stock of debt outstanding, the
government ultimately will have to run primary surpluses or resort to seignior-
age. As shown in [9], this no Ponzi finance condition can only be derived from
acceptable primitives if constraints are imposed on the government’s ability to
use lump-sum taxes and transfers.

It is easily checked that equation 21 can be rewritten using the generational
accounts of all generations currently alive and yet to be born as in equation 23.

e} o0
Bi+ PiDy+ PEIBE 4+ ) Ak 1 B(GR+ Gy = Y Tre (23)
k=t k=t—1
Equation 23 states that the value of the government’s net outstanding finan-
cial liabilities plus the present value of its future consumption program must be
covered by the sum of the generational accounts of all existing and future genera-
tions. Expressions like 21 and 23 can be extended in a straightforward manner to
include public sector capital formation, the sale and purchase of existing finan-
cial or real assets by the public sector and government production of intermediate
goods and services (intermediate public goods).

2.4 Private consumption behavior.

The decision problem of a competitive, and ” policy taking” representative house-

hold born in period ¢ is as follows. Taking as given market prices, F;, Pri1, wt, PE, PL\, pest, Tee
and government policy instrument values, 7}, 72, 7, T;il,'y,G';‘ and G}, and

taking as given the bequest received from the previous generation, £;_;, choose

{ci, c2, My 441, Begs1, Digr1, BEosrs Ktpa1, €41} to maximize the utility functional

given in equation 24!

1- 1- Mg Y17
W=k ()" + 25 ()77 + 2% ()

+azln(l + GY) + agIn(1 + G3,,) + 6Wyy, (24)

n>0,0q >0;0;>20,7=2,3,40<6<1

subject to the private budget constraints 1 and 2 and the weak inequalities

c: > O,ct2 >0,Mp41>0,Ki441 >0, and 447 >0 (25)

Wy, is the maximized value of the utility of the generation born in period
t+1.

12



Because the utility function satisfies the Inada conditions for its first three
arguments, the nonnegativity constraints in consumption while young, consump-
tion when old and money balances will always be satisfied as long as there are
positive lifetime resources and finite intertemporal terms of trade. Through ap-
propriate Inada conditions on the production function, the equilibrium capital
stock will also always be strictly positive, so we shall not have to worry about the
non-negativity constraint on consumer holdings of equity. That leaves just one
non-trivial non-negativity constraint, ¢, ;11 > 0, bequests to the next generation

cannot be negative.!2.

The way the bequest motive is introduced is consistent with debt neutral-
ity: generation t cares not about the act of giving or about the consumption
levels achieved by the next generation, but by the level of utility achieved by
the next generation. All generations have the same utility functionals. Car-
dinal utility doesn’t phase us. For simplicity only one-sided intergenerational
caring is considered. Children do not care about their parents and do not
make transfers to them. More is required, however, to generate the potential
for equilibria with debt neutrality. Specifically, I have ruled out strategic be-
quests by assuming something akin to ”intergenerational open-loop Nash behav-
ior” (See [8]). Each member of generation f takes as given when she chooses
¢ 2, My iv1, Biov1, Degv1, BEy, Kigv1,and £; ey q, the bequest she gets from gen-
eration ¢ — 1, that is ‘1‘—11,;3 13

We assume in what follows that the after-tax rates of return on non-monetary
assets are equalized. The household is therefore indifferent about the shares of
short bonds, long bonds and equity in her portfolio. The equilibrium shares of
these three assets will be determined by their supplies. The interesting first-order
conditions are the following

1 cl -n
a—l a;) =1+(1- 7'{11)“,:4—1 (26)
Ig‘;: B = &'it t+1 (1 - i ) ()
Ct2 a2 y t41
- 6 -
o ()72 (14 0-rtres) (o e (20) T (29

If there is an interior solution for bequests, ¢;;., > 0, then equation 28 holds
with equality. If equation 28 holds with strict inequality, then £;,; = 0, (the
bequest constraint is binding).

Equation 26 equates the marginal rate of intertemporal substitution in con-
sumption over the life of generation ¢ to the after-tax real rate of interest. Equa-
tion 27 equates the marginal utility of the services yielded by money when old
to its opportunity cost, the marginal utility of consumption when old!¢. Equa-
tion 28 says that if one is leaving a positive bequest to the next generation, the
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marginal utility of one’s own consumption when old should just be equal to the
marginal utility of bequests. When a member of generation ¢ reduces her period
t + 1 consumption, her utility goes down by «; (¢?)”" .The resource unit thus
saved and made available to generation ¢ + 1 will, during the next period, have
grown to 1+ (1 — 74,71 units. Since population grows, per capita resources

—TA Tt.t .
available to a member of generation ¢t + 1 go up by W .Assuming gen-

A
eration ¢ + 1 is optimizing, its utility will increase by li(l—:‘_j_’;)rﬁﬂal (cf +1>

Since § < 1 {each generation is assumed to discount the utility achieved by the
next generation (to attach less weight to it than to its own utility)), generation ¢

values its bequest at the margin as (l +(1- Tt{‘,_l)rt,tﬂ) (—1{;) ay (cf+1)_n 15 If
the marginal utility of own consumption exceeds the marginal utility of bequests
at £,;+; = 0, the nonnegativity constraint on bequests is actually binding (see

also [6]).

2.5 Production and factor market equilibrium.

A homogeneous durable commodity, that can be used as a private consump-
tion good, a private capital good or a public consumption good is produced by
competitive profit-maximizing firms using a production function with constant
returns to scale in capital and labor. The production function is twice continu-
ously differentiable, with positive but diminishing marginal products and satisfies
the Inada conditions. Let Y; denote real output in period ¢. Then

Y= F(K, N) = Nof (%) = Nef (ko) -

£ 0; f" < 0; £(0) = 0; limgso (k) = 00; lim o f'(K) = 0

The marginal product of labor equals the before (income)-tax real wage and
the before-tax capital rental rate equals the marginal product of capital.

wy = f(ks) = ke f' (ki) (30)
pr = f'(k:) (31)

3 Debt neutrality, generational accounts, inter-
generational redistribution and saving behav-

ior.

Consider an initial or reference equilibrium, whose prices and quantities are de-
noted by a single star. Let £,,, > 0, that is, generation ¢ is planning to
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leave a strictly positive bequest to generation ¢ + 1 .Now consider a balanced-
budget, lump-sum redistribution from generation ¢ to generation ¢ + 1., that
is, At? = —(1+ n)Ar}, > 0. As long as the value of bequests planned in
the original equilibrium by generation ¢ is not less that the increase in the tax
on generation t (£;,,; > A2 ) generation t will reduce its bequest to genera-
tion ¢t + 1 by the exact amount of the increase in the tax it pays, that is, in
the new equilibrium, whose prices and quantities are denoted by double stars,
oy — 0y = A2 = —(14n)AT7),. No other real or nominal equilibrium price
or quantity will change. Private intergenerational redistribution exactly offsets
lump-sum intergenerational redistribution through the government budget.
Under the policy experiment just considered, the (public) generational ac-

2
count of generation ¢ , T;,-; increases by (1 +it1~1 t) (I:f;f:: ) N, and the (pub-

lic) generational account of generation ¢ + 1, ;41— falls by the same amount.
The (public) generational accounts of all other future generations are unchanged.

. . . b ¢
However, the private generational account of generation ¢ , — (11#) (Pt - Pfi;, ‘t':‘)

2
, falls by the same amount, <1 +i:_“) (I:f:‘f:f) N, , as its public generational ac-

count increases through a reduction in 4,4, and the private generational account

: _ 1 1 Leev1  Peyabegreio .
of generation t+1 , (1 +it_“) ( I +it.t+l) (Pt+1 ¥ e s ) Ni41 , increases
by the same amount as its public generational account decreases through that
same reduction in ¢,y . Thus the total lifetime resources available to each
generation are invariant under lump-sum redistributions that do alter the public

generational accounts. This suggests the following two (obvious) propositions.

Proposition 1 When the conditions for debt neutrality or Ricardian equivalence
are satisfied, the generational accounts are uninformative about the effect of the
budget on the intergenerational distribution of resources.

Proposition 2 When the conditions for debt neutrality or Ricardian equivalence
are satisfied, the generational accounts are uninformative about the effect of the
budget on saving.

Note that even if Ricardian equivalence only characterizes a subset of each
generation, or if intergenerational transfers through the government budget are
only partly offset by changes in private intergenerational transfers, applications
of the generational accounts that do not allow for such ”partial Ricardian offsets”
will lead to exaggerated estimates of the effect of the budget on intergenerational
distribution and on national saving.
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4 Government consumption, intergenerational
distribution and the ”Fiscal Balance Rule”.

The proponents of generational accounting do not ignore the ”resource exhaus-
tion” aspect of government consumption, but do not attach (intergenerational)
distributional significance to the size and composition of the government con-
sumption program. In Kotlikoff ([15]) government consumption occupies a cen-
tral place in the construction of the prescriptive or normative ”Fiscal Balance
Rule”, but only because and to the extent that the present value of the ”exhaus-
tive” public spending program determines the share of total resources that is not
available for private absorption.

The potential importance of the issue is recognized in [3]. Atkinson and
Stiglitz ([1]), surveying quite a sizable literature on the subject (see especially
[17]) suggest that two classes of public (consumption) spending be recognized.

The first consists of goods where particular beneficiaries can (in the-
ory) be identified-” allocable expenditures”-or of broadly publicly pro-
vided private goods (e.g. highways and education). The second group
consists of ”public goods” that cannot be directly allocated to par-
ticular individuals (e.g. defence). For allocable goods, the procedure
adopted by Musgrave et. al. is similar for that for taxes. For example,
unemployment insurance benefits are allocated according to receipts
from that source...., education expenditure is allocated to the families
of students, .... The second group of public goods are simply allo-
cated on three assumptions:(1) in proportion to total income, (2) in
proportion to taxes, and (3) equally to all persons.

Without wishing to minimize the problems involved in getting to any widely
accepted allocation of benefits for public consumption goods and public inter-
mediate inputs, the right way forward is surely not to ignore the issue and thus
implicitly to allocate all households equal (zero) benefit from public goods.

4.1 The fiscal balance rule.

Having made the point about Ricardian equivalence, we assume in what follows
that the life-cycle model applies, that is that § = 0 (there is no intergenerational
gift motive). Money and the three government interest-bearing debt instruments
were only introduced to highlight some of the important conceptual and practical
aspects (all of them found in the work of Kotlikoff et. al.) of the construction
of generational accounts. They are not required to make the remaining points
we wish to cover in this paper and they are therefore omitted in the remainder
of this paper (az = 0). For the remainder of this section, distortionary taxes are
also omitted (7% = 4 = 0).
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By adding the uses and sources of funds identities of the private and pub-
lic sectors together we obtain the intertemporal real resource constraint of the
economy as a whole, given in equation 32. Our simplifying assumption that the
resource cost of both types of government consumption is equal and constant per-
mits us to obtain the aggregate resource cost of all public consumption, denoted
G as

G.=G!+G°

1
m+ZHF% )mw ZHF%H_)M%¢+H_%J+@]
(32)
Using the first-order condition for private consumption 26 and the private sec-

tor life-time budget constraint 3 the economy-wide intertemporal resource con-
straint 32 can be rewritten as in equation 33.

K1+ 7i14) — ﬂ%’t—) (Nem1wemr = Tomrem1) + T2y TT5- (H_r,l—-T,) Iy
Z tlH—t(1+,-1 )Gk

(33)

Note that a—‘glfT‘:L‘—) (Neoywy—y — Ti-14-1) = Ni_1c2_;, the consumption of the
generation that is currently old. What equation 33 says is that the government’s
current and future consumption plan must be financed, in present value terms,
either out of the generational accounts of the young and of all future generations
or out of the excess of the existing capital stock over the consumption of the

generation that is currently old.
We now define the following notation. The long real rate of interest in period

t, vk, is defined by
rk & Tk 1 -
e (S0 ()

Permanent government consumption, G%, is that constant real value of gov-
ernment consumption that has the same present value as the actual planned or
expected future path of government consumption, that is,

o= () £ 1 ()

Kotlikoff’s fiscal balance rule is to choose, for all generations born in period ¢
and later, that constant value of the generational accounts, T}, say, that would
satisfy equation 33 6. That is,
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1+rf

In the presence of population growth and productivity growth, the fiscal bal-
ance rule given in equation 34 could be replaced with 35. E; is the level of labor-
augmenting productivity, which grows in period ¢ at the proportional growth
rate ¢;. Capital per unit of efficiency labor in period ¢ is denoted X, = X+ and

= N.E:
consumption when old per member of generation ¢ — 1, measured in efﬁmency

T'tp = Gf - ( ) (K¢(1 + rt-—l,t) - Nt_lc;‘)__l) (34)

G ~ a2 .
units is denoted &_; = 7 The excess of the long-run real interest rate over
the long-run growth rate of efficiency labor is denote 7 . It is defined by 7

(£ 0 (tpnee)) o 2

k=t-1j=t

GP, is permanent government spending per unit of efficiency labor, that is

~ (1+n)(1+¢)\ Gk
GP 7
t ( )ZH< L+75o, )NkEk

k=t—-1 j=t
The modified fiscal balance rule is to chose, for all generations born in period
t and later, that constant value of the generational account per member of each
generation (measured in efficiency units), denoted 77 that satisfies equation 33 ,
that is

N 1 -
Ttp = Gt - (1 + ~L> (Kt(l +Tt lt) (1+n)(1 +€t)Ct—1) (35)

Equations 34 or 35 are, I believe, a fair representation of Kotlikoff’s fiscal
balance rule, in and out of steady state.

While the fiscal balance rule is (trivially) consistent with government solvency
in steady state, it is not clear a-priori, as noted by Kotlikoff {15}, whether ad-
herence to this rule by the government outside the steady state would ensure
solvency, let alone ensure convergence to a steady state corresponding to the fis-
cal balance rule under constant values of all exogenous variables. Even if solvency
and convergence to a steady state were ensured, however, we would have estab-
lished only the feasibility of the rule, not the fairness, desirability or optimality
according to some reasonable social welfare function.

4.2 The fiscal balance rule as a normative guide for inter-
generational tax and transfer policy.

As a normative rule for intergenerational distribution through the budget, the
fiscal balance rule has at least three serious weaknesses.
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First, the existing generations (in our model just generation ¢ — 1) are treated
differently from all future generations (generations ¢ and beyond). While all
future generations have the same generational account, 77, there is nothing to
guarantee that all future generations as a group would have the same generational
account as those currently alive. The remaining generational account of the old,
Ti_1:-1 , defined in equation 17 plus the net taxes paid by generation ¢ — 1 while
young, need not add up to 77.

Second, total government consumption '® varies over time. Even if all gen-
erations alive during a given period benefit equally from the government con-
sumption program that period, the value to a generation of the government con-
sumption provided over its lifetime may vary from generation to generation. In
the fiscal balance rule, no utility is derived from government consumption, which
figures only because it is ”exhaustive spending”, which pre-empts or uses up real
resources and thus reduces the size of the social pie.

Third, even if total real government consumption (or consumption per capita
or consumption per capita in efficiency units) is constant over time, its compo-
sition can vary over time in a way that affects differentially the utility derived
from the public consumption program by different generations *°.

Not all generations alive during a period benefit equally from government con-
sumption during that period. Old age pensioners do not benefit equally from free
rock concerts as do teenagers. Education (which has a consumption component
as well as a human capital formation component) likewise befits the young more
than the old. Expenditure on law and order bestows benefits that are increasing
with one’s level of non-human wealth. With a constant present value of life-time
resources, the life cycle model implies that the old will own most of the non-
human wealth in a community. We do indeed see that graying local communities
in the USA vote to reduce education expenditure and to increase the police bud-
get. The benefits derived from national defense are also likely to be increasing
in one’s level of non-human resources®. Benches in public parks are most appre-
ciated by the still mobile old and by parents of very young children. Teenagers
and young adults prefer soccer pitches and ice rinks. Health expenditures benefit
the most the very young and the very old. Free condoms benefit primarily the
sexually active age groups.

Clearly, the distribution across generations of benefits from public consump-
tion will depend on its composition. In this paper this issue is dramatized by
assuming that one form of public consumption, GY benefits only the young in
period ¢ while the second public consumption good, G{, benefits only the old
in period ¢t . It is therefore possible in our model, while keeping total govern-
ment consumption constant over time to completely deprive a particular genera-
tion (or indeed every other generation) from the benefits of public consumption.
For generation ¢, for instance, this would involving setting G{ = G7,, = 0 and
G =GY,=G>0.

In practice, both the magnitude and the composition of public consumption
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vary over time, with potentially important distributional consequences. The fiscal
balance rule is only intergenerationally distributionally neutral if it is permanent
aggregate government consumption that enters into private utility functions. Un-
less government consumption is actually constant over time, in which case perma-
nent and actual current consumption coincide, it is hard to see how a generation
could benefit from public consumption occurring outside its own life span unless
an operative chain of bequest motives links all generations.

Conceptually, there is no special problem valuing public consumption. By
analogy with the compensating variation of standard consumer theory, we can
define the value to a member of generation ¢ of the government’s consumption
program during her lifetime {Gﬁ‘ G2, G 11, ?+1} as the value of the smallest
lump-sum transfer payment that would have to be made to this household in
order to just compensate it for the loss of the government consumption program
(holding constant everything else that is assumed parametric to the individual
consumer). Alternatively, we could define, by analogy with the equivalent varia-
tion of standard consumer theory, the value to a member of generation ¢ of the
government’s consumption program to be the largest lump-sum tax the house-
hold would be willing to pay in order not to forego the government’s consumption
program. These compensating or equivalent lump-sums would then be summed
over all members of a generation, discounted properly and subtracted from the
conventional generational accounts of each generation, thus providing us with the
true generational accounts.

Considering the ” compensating variation” in some more detail, let c;* and c2*
2 2
be arg max {u(ct ,c2,GY, GH—I)} subject to c} i = W —rh- ﬁ when the

government consumption program directly affecting generatlon tis {Gt ) Gt+1}
Given any other government consumption program {GY¥, G2, ,}, the minimal cost
of a private consumption bundle that just compensates the household for the

change in the public consumption bundle is given by c;** + Fi__ where ¢}** and

2% . 2 Yo o
ci** are arg min {ct + T g Subject to u(ct, ¢, GY,G2,,) = u(cl*, c? ~GY, G2,

. For the special case of the logarithmic utility function (equation 24 with n = 1),
ci** and ¢2** can be solved from the following two equations:

2ux
t

1ax

= ay(1 + Tee41)

and
Inc}** + oy Inc?** + azln(l — GY) + 02z4 In(1 - qu,.l)
=In [(H—lax) (w‘ ~7 T t+1)]
2
+a;In [(ﬁl;) (14 7e241) (wt - Ttl i:rlft_ﬁ)]
+o3ln(l = G¥) + o4 ln(l Gin

The ” compensating variation” is ¢}** + —%+— 1+n el ( + :+1) ’
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In practice, of course, the quantification of the welfare consequences of public
consumption is likely to be an extremely complicated job. If we throw in the towel,
however, we are ignoring the welfare implication of real resources amounting, in
most industrial countries, to between 20 and thirty percent of GDP, hardly small

beer.
We can summarize this Subsection with the following proposition:

Proposition 3 . The generational accounts do not recognize the intergenera-
tional distributional implications of the government consumption program. This
limits their usefulness as a guide to budgetary policy that is intergenerationally
neutral or fair.

5 Incidence and other unpleasant general equi-
librium repercussions.

The distinction between impact or direct effects and second-round or indirect
effects has been the bread and butter of macroeconomics. The ”paradox of thrift”
is a staple Keynesian example. Diamond’s illustration of the possible perverse
effect of an increase in the capital income tax rate on the after-tax rate of return
to capital ([10] , see also [1]) is a Neoclassical staple. Diamond’s example is
also an excellent illustration of possible pitfalls in interpreting the generational
accounts.

We restrict ourselves again to the non-monetary version of the model without
a bequest motive. There is no productivity growth. The only taxes (transfers)
considered are a lump-sum tax on the young, a lump-sum tax on the old and a
proportional tax, at a rate 7/ on the rental income from capital. The government
budget is balanced, there is no public debt and no public consumption spending.
Interest on debt is not taxed. Since the after-tax rate of return on capital equals
the real interest rate we have

Ttt+l = (1- Ttlil)PtH (36)
The model can be summarized in the following two equations:

1

afi (1+f'(k¢+1)(1—-fg’i1))_"q ' 1
( = | (Fke) = kef' (k) — )
1+a] (1+f'(k¢+1)(1—7'¢'i1)) "

N 1 () (37)
1+a;r]i (1+f'(k,+1)(1—r{§,1))l':'—n l+fl(ke+1)(l—1'3il)
= (1 +n)kes
1 Tt2—1 K ¢
T +1+—n+7’t f'lke)ke =0 (38)
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The generational account of generation ¢ — 1 is given in equation 63, that of
generation ¢ in equation 64. All future generations are like generation t , with
the appropriate discounting to the beginning of period ¢ .

- 2 4 7K F k) k(1 4+ )
Tesen = Mes (TR )
_ N, L RS Rk (1 + n))
L1 = (1 + f'(ke)(1 = Tf)) (Tt " 1+ f'(ker)(1 = 751) (40

Note that the generational accounts given in equations 63 and 64 are some-
what awkward to derive for this case, in which the rental income from capital is
taxed but interest income is not. The lifetime budget constraint for generation ¢
in this case is

e+ ¢ _ w T} + i3 ) (41)
14 ‘ 14 e
with the interest rate and the rental rate linked through equation 36
To get equation 41 into the right shape to generate 23 | that the outstanding
public debt and the present value of the government’s spending program must be
financed out of the generational accounts of all generations currently alive and
yet to be born, we have to rearrange 41 as in 42 :

K¢y
1 Cf _ Pev1 — Tee+1 | Kipa 1 7}2 TtI-{+-1pt+l If,tl
Gt = (W + -7 + +
1 + Tet+1 1+ rt,t+l Nt 1 + Tit+1 1 + Tt t+1
(42)

The terms within the second set of curly brackets on the R.H.S. of equation
42 are the generational account of generation ¢ (discounted to the beginning of
period £ + 1), which is what we need to get to equation 23 .The before-tax and
transfer resources of the household (the terms in the first set of curly brackets on
the R.H.S. of 42) now include the non-intuitive term

K "I.‘;lpt“——i—K‘ 1
Pt41—Tee+1 t+1 : t N,
( Trrerm ) 7+ (which of course, from 36, equals =7 —=- e ) . Such terms

involving differences in before-tax rates of return are unavoidable whenever ar-
bitrage (which equates after-tax rates of return) does not ensure equalization of
before-tax rates of return, only one of which can be used for discounting. If we
were instead to discount using the before-tax return factor on capital, 1 + p,
equation 42 can be replaced by the friendlier-looking expression 43:

2 1 K Keyy
c; + 4 - {Ttl T 4 Pl } (43)

1+ pte41 1+ pres1 1+ pt 1
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However, if there were any positive amount of public debt outstanding, the

term
N N
TTir1Ptt+1 "7 = \Ttt+1 — P+l
N, N,

would appear on the R.H.S. of equation 43, bringing back the awkwardness.

In all three examples, we consider the effect of an increase in the capital rental
tax rate 7X on equilibrium prices (pre-and post-tax) and quantities and on the
generational accounts. Since the exercise is for illustrative purposes only, we shall
make some further simplifying assumptions: these are that n = 1 (logarithmic
preferences over private goods) and that the increase in 7¥ is evaluated at 7% = 0.

Example 1: Nothing registers in the generational accounts, but potentially
significant changes occur in the pre-and post-tax distribution of life-time resources
among generations.

In the first example it is assumed that 7} = 0. From the government budget
identity this implies that the capital income tax is refunded to the old (who are
paying the tax) through lump-sum taxes, that is, 72 = —7%, f'(ks1) ke (1 + 1) .

The impact effect of an increase in 7X, on k¢, is given by

drfy  (I+a)(l+ f'(ke))

As expected, an increase in the capital income tax rate refunded to the tax
payers as a lump-sum benefit, reduces the saving of the young in period ¢ + 1
(and of all future generations) for standard life-cycle reasons. This reduces the
equilibrium capital-labor ratio in the short run. Given a diminishing marginal
product of capital, this will raise the before-tax capital rental rate. The effect on
the after-tax capital rental rate is obtained from equations 36 and 44.

dkeyr F' (k1) ke (44)

driger  dlpea(1 - Tt}-l(-l)] ’ ( J" (k1) ke )

) - = —f'(k 1+ 45

arf, arf, PRI\ T+ reey) &

It is clear from 45 that the after-tax capital-rental rate will increase with the
tax rate on capital rental income if -

_fll(kt+l)kt+l
>1 46
T+ en)@ + Flhe) 1o
This will occur for a low enough elasticity of substitution between labor and
capital?!. The local stability condition for the model is

"alktf”(kt)
(1+a))(1+n)
Thus, even if the model is dynamically efficient (f'(k) > n), both 46 and 47

can be satisfied. If the model is dynamically inefficient, there is a larger set of
parameter values for which both 46 and 47 are satisfied.

<1 (47)
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Considering the effect of an increase in 7 on the steady-state capital-labor
ratio k£ and the steady state after-tax rental rate, 5 we find that

dk [ -1 1+n f(k)k
dr¥ (I+a1> (I+f’(k)> {(ﬁt’{) kf"(k)+1+n (48)
and
dr dlp(l — 1%
- [p(dTK )l (49)

—f'(R) [f"(B)E (e[l + F/(R)] + 1+ ) + (14 a)[L + F(R)(L +n)]
(1+ )L + (B [(72%) kf"(F) + 1+ n]

Assuming local stability, the denominators of 48 and 49 are positive. Thus,
in the long-run, an increase in the capital income tax rate refunded as lump-sum
transfers to the old paying the tax reduces the capital-labor ratio. Again, a low
enough value of the elasticity of substitution between labor and capital could
result in the after-tax rate of return to capital rising.

The generational accounts for this economy will show zero for all generations,
before and after the increase in the capital income tax. If the economy is dynam-
ically efficient, the increase in the capital income tax rate from an initial value of
zero will cause efficiency losses as well as welfare losses for at least one generation.
Assume the increase in the tax rate is unanticipated and starts in period ¢ + 1.
The old in period t + 1 (members of generation t), are not affected at all. They
suffer a capital levy on period t saving, compared to the scenario without a tax
rate increase. Since the capital levy is unanticipated, there are no distortions in-
volved. They get back the resources lost through the capital levy as a lump-sum
transfer. Next period, and forever after, the capital-labor ratio will be less that
it would otherwise have been. Real wages are lower for each generation, starting
with the one born in period t + 1. If the after-tax rate of return is lower that it
would have been without the tax rate increase, all generations starting with those
born in period t + 1 are worse off: their new intertemporal budget constraint lies
strictly inside the old one. If the after-tax rate of return is higher, it is possible
that some, but not all, generations starting with ¢ + 1 are better off. If the initial
equilibrium is Pareto-inefficient, the reduction in the capital-labor ratio is a good
thing and with the introduction of the capital income tax we are in a second-best
world with two distortions. This case is left as an exercise to the reader.

The key point is that fiscal policy, including its intergenerational distribu-
tional consequences, here works entirely outside the generational accounts, which
show zero throughout. Yet fiscal policy certainly influences the life-time private
consumption opportunities of the various generations, even for a zero government
consumption program, by changing the post-tax labor income and the intertem-
poral terms of trade faced by successive generations.
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Example 2. Changes in equilibrium factor returns reinforce the intergenera-
tional redistribution recorded in the generational accounts.

The second example is a straight lump-sum redistribution from the old to the
young (a reverse unfunded social security retirement scheme). We now assume

T2 . . P .
7K =0, and 7} = —1=+. The introduction of the scheme in period ¢ + 1 is
unexpected and permanent. We evaluate the increase in 72 from an initial value

2
T°=0.
The generational accounts of equations ¢ and t+1 from period ¢+1 (discounted
to the end of period t) on are given below in equations 50 and 51.

2
T

T = Nym—m—————— 50
“ “T+ f'(kerr) (50)
Ny ( i A1 )
Tiors = S 51
THT 1+ filken) L+n = 1+ f(kis2) (51

The short-run effect of an increase in 72 on the capital-labor ratio is given in
equation 52 , the long-run effect in equation 53.

ddki? - (1+1a1) (1-I1—n) (1+f’1(kt+1)) >0 (52)

(53)

dk 1 1 o 1
dr? ~ (1+a1> (1+f'(7f) " (1 +1">) {(ﬁt:)’_c+f”(1})+ 147

In period t, the young receive a larger transfer and anticipate a higher tax
when old. This raises their saving and thus next period’s capital stock. In the
long run, this effect is reinforced because each generation, in addition to saving
part of the increase in period 1 transfer income, now also reduces its consumption
while young in anticipation of the higher taxes when old. The saving rate of the
young therefore rises unambiguously in the short run and in the long-run; the
capital stock in period ¢t + 1 and the long run capital-labor ratio increase.

It is clear that the old in period ¢t + 1 are unambiguously worse off. At given
factor prices, the increase in 72 will raise the permanent income of all generations
beginning with ¢ + 1 if the economy is dynamically efficient (f'(k) > n), since in
that case the higher taxes paid in old age are discounted at a rate in excess of
the biological rate of return. The young in period ¢ + 1 will enjoy a higher wage
because of the larger capital stock inherited by the economy. The interest rate
they face will be lower than in the counterfactual scenario without the increased
redistribution to the young. If their tastes are skewed sufficiently towards early
consumption (if o; is small enough), generation ¢+ 1 is unambiguously better off.
All subsequent generations in addition have a higher wage than they would have
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had without the tax-transfer scheme. With sufficiently low «; , they will all be
better off.

From equations 50 and 51 it is clear that the generational accounts register the
effects on the intergenerational distribution of life-time resources of (1) the direct
redistribution at given factor prices and (2) the effect of the endogenous response
of the interest rate (which declines) on the present value of lifetime taxes net of
transfers. This second effect is of course absent when we consider an infinitesimal
change in 72 from an initial value of 0. The positive effect of the lump-sum
intergenerational redistribution on the equilibrium wage rate is not captured by
the generational accounts. In this example the intergenerational distributional
consequences of the general equilibrium repercussions on real wages and interest
rates from lump-sum tax changes reinforce (are in the same direction as) the
distributional effects of the initiating lump-sum tax-transfer change itself. The
next example shows that this need not be the case.

Example 3. The intergenerational redistribution recorded in the generational
accounts is counteracted by changes in equilibrium factor incomes.

Consider the case of an increase in the constant proportional tax rate 7/ on all
asset income ?2. All revenues from the asset income tax are paid as a lump-sum
transfer payment to the young. We also We assumer? = 0 and 7} = —72 f'(k, )k,
for all ¢. The model can be reduced to the first-order non-linear difference equation
in equation 54.

%(l-f-f'(k A =

ay e+1)(1-74)) 7 fke) = kef'(ke) + 1A f (ko) K

(Ha% L (f(ke) = kef'(ke) + 74 ' (Ke)ke) (54)
= (1 + n)kes1

Consider an unanticipated, permanent increase in the asset tax rate, starting
in period t. The effect on k., comes through two channels. The first is the
intergenerational redistribution effect, given in 55; Since the asset tax imposed in
period ¢ was unanticipated, it is effectively a lump-sum tax on the old in period t;
since the tax is redistributed to the young in period ¢, their saving will increase.

Ok
= QEf (ke)k: > 0 (55)
o
where
-1
1 1.2
Q=d14n-% (322) (1 +£ ket 1)A=A41)) T A=A ) ket ) we 7 £ (ke )ee]
= n n 1 (56)
1+ap (14 £/ (ket1)(1-784,)) 7
> 0 if the model is locally stable.
and
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1—n

= 0‘1% (1 + k1) (1 - Ttﬂ-l)) K -0 (57)

: 1=n
1+ of (1+ f/(k1)(1 = 744)) 7
The second channel is the intertemporal substitution channel. It will increase

saving by the young in period t if and only if 7 > 1. It is given in equation 58.
Okt+1

A
6Tt+1

= QO f'(kesr ) [we + 7 f' (ke)ke] < O (58)

where

o] (527) (14 £ lha)1 = 7))

6= 1 1on2
(14 af (L4 filhen) 1 - 1) 7]

<0ifnp>1 (59)

The short-run effect of an increase in both 7,4 and 73, on k41 is the sum
of the effects given in 55 and 58, given in 60. It will be negative provided 7 is
sufficiently larger than 1 .

Okepr  Oktyy
0 TaA 0 7'511

The long-run effect of the asset income tax rate increase, with the proceeds
transferred lump-sum to the young are given in equation 61.

= Q(Sf/ (k)k + OF (k)lw + 7 £ (k)k]) (60)

dii’% =Q(Ef (k)k + Of (k)[w+ v f (k)k}) (61)
where A
Q=0+ Elkf"(ke)(1 - ) — 8 ' (k)] (62)

> 0 i.f.f. the model is locally stable

As shown in equation 60 , a necessary condition for the impact effect on the
capital-labor ratio (and therefore on the period ¢ + 1 wage) to be negative is
that the intertemporal substitution effect be negative, which will be the case
i.f.f. the intertemporal elasticity of substitution n has a value larger than 1.
In addition the negative intertemporal substitution effect has to dominate the
positive intergenerational redistribution effect. The long-run effect on the capital-
labor ratio and on the real wage can also be negative under very similar conditions
(61). We now consider the distributional consequences when these conditions are
satisfied.

The old in period ¢ are obviously worse off. The young in period ¢ face
a predetermined real wage and receive the lump-sum transfer payment. If the
after-tax rate of return to saving they face (1+7;:4+1(1— 74 ,)) declines as a result
of the increase in 7/ and 7}, , they too may be worse off, despite the receipt of
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the transfer payment, if they are sufficiently patient (have a high enough value
of ;). All later generations still receive the lump-sum payment while young,
but now have a lower real wage than they would have had without the increase
in the asset income tax rate. It is possible that their disposable income while
young actually falls (for a high enough intertemporal elasticity of substitution).
If disposable income while young falls for generations later than ¢, then a lower
after-tax rate of interest is sufficient for them to be worse off. Even if the after-tax
rate of return increases, they will be worse of if they are sufficiently impatient
(small values for a;).

For generations ¢ and beyond, the changes in the generational accounts at
constant factor prices may therefore be offset by endogenous changes in factor
returns.

The generational accounts for the old and the young in period t are given
below. All generations born after period ¢ have generational accounts like the
one for generation ¢.

2 (k) ke (1 +n)> (63)

Tt-—l,t—l = Ny ( 1+ f'(kt)

L+ ff 1+ f'(ke41)

The generational accounts are not an accurate measure of how exogenous (or
counterfactual, in the policy experiment sense) budgetary rules, actions or shocks
affect the intergenerational distribution of private resources at given prices, quan-
tities and rates of return; that is they are not an accurate gauge of what we shall
call the direct effects of the budget. This is because, as shown in examples 1 and
2, the generational accounts register the effects on tax payments and transfer
receipts of changes in the tax and transfer bases brought about by the general
equilibrium repercussions of the budgetary policy changes. That is, the gener-
ational accounts register part of what we shall call the indirect effects of the
budget on the intergenerational distribution of private resources considers. The
indirect effects are all the general equilibriumn changes in after-tax and transfer
factor incomes, prices and rates of return due the changes in the budget, both the
endogenous changes in the tax bases registered in the national accounts and the
endogenous changes in the before-tax distribution of resources across generations
ignored by the generational accounts.

This does not mean, of course, that the data that go into the construction
of generational accounts are not worth collecting or that they cannot yield im-
portant insights into intergenerational distributional consequences of alternative
budgetary policies. It does mean that without the aid of a numerically calibrated
behavioral model of the economy, it is impossible to extract and interpret the
message in the generational accounts.

Tops = (—%) [—T:‘f'uct)kt ¥ (L”—) nilf'wm)km} (64)
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Proposition 4 Generational accounts do not measure the direct effect of the
budget on the intergenerational distribution of private resources. Neither do they
measure the total (direct plus indirect) effect. Instead they measure the sum of the
direct effect and a part of the indirect effect—the endogenous response of taz and
transfer bases to changes in budgetary policy. The generational accounts can only
be interpreted with the help of a fully articulated sequential general equilibrium
model of the economy.

6 Is a tax cut tomorrow as good as a govern-
ment bond today?

Consider a world without distortionary taxes and transfers and hold constant
the government’s consumption program. The life cycle model holds and there is
no uncertainty. Under these conditions, an individual’s generational account or
lifetime net payment (LNP) to the government

...is a sufficient statistic for the government’s treatment of indi-
viduals; any intertemporal equilibrium will be unaffected by changes
in the timing of lifetime net payments to the government that leave
individual LNPs unchanged ([15]).

Uncertainty does not change the validity of this statement as long as markets
are complete and the proper state-contingent prices are used to price uncertain
future government taxes and transfers. These taxes and transfers may be un-
certain either because the tax and transfer rules, although deterministic, make
realized taxes and transfers functions of random variables such as the future tax
base, or because government behavior itself is random (adds noise to the system).
If government behavior itself is stochastic, complete markets must include mar-
kets to buy and sell goods and services contingent the realization of the additional
states of nature created by the government’s random behavior.

There are two distinct approaches to the micro foundations of credit rationing
and liquidity constraints. The first stresses asymmetric or private information.
When exogenous risk characteristics of the borrower are known costlessly to the
borrower but unobservable (or observable only at a cost) to the lender, adverse
selection problems arise, and credit rationing may result. When the riskiness of
the project for which funds are borrowed is a function of actions by the borrower
that are unobservable (or observable only at a cost) to the lender, moral hazard
problems arise with credit rationing again as a possible consequence. The second
approach emphasizes the importance of the fact that few contracts involve the
simultaneous and final exchange of objects of equal value. This creates a key role
for third-party enforcement of contracts whenever the net benefits from abiding
by the contract vary over the life of the contract and become negative for one
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party to the contract before they do so for the other party or parties. The two
approaches are complementary rather than mutually exclusive.

Since most of the literature has emphasized the asymmetric information mo-
tivation for credit rationing, I will elaborate here on the contract enforcement
argument.

In their seminal work on sovereign borrowing, default and credit rationing,
Eaton and Gersovitz [1981a, b} pointed out that sovereign debtors can, by defi-
nition, not bind themselves with contracts that are enforceable by some outside
party. Only contracts that are time-consistent (in the sense that it is in the
perceived self-interest of all parties to abide by the contract at each point in
time during the duration of the contract) will therefore be concluded. Within
national economies, the owners of human capital are in a position rather similar
to that of a sovereign borrower. Ever since the abolition of slavery, of indentured
labor and of the debtor’s prison, it has not been possible to attach (to offer a
creditor a legally enforceable lien on) future labor income. Gavin Wright [1995]
contains a fascinating historical perspective on the ”free labor” movement in the
USA since the eighteenth century and its even earlier roots in English common
law. This historical process has brought about a state of affairs in which third-
party enforcement of long-term individual employment contracts is impossible
in most of the industrial world. It is almost universally true that the worker
cannot legally bind himself; sometimes the same freedom (or inability to secure
third-party enforcement) is accorded employers. The prospect of repeated future
interaction between employer and worker and the private value of a reputation for
reliability may make long-term employment contracts self-enforcing under certain
circumstances.

From the point of view of the informativeness of the generational accounts,
what matters is that this inalienability of labor income makes it very poor col-
lateral for future borrowing. In the most extreme case considered below, it is
impossible to borrow against the security of anticipated future labor income at
all. This in not because the labor income in uncertain and imperfectly observ-
able by the creditor. The reason is instead that there is no mechanism (such as a
legally binding contract enforced through the courts) through which a borrower
can commit herself to earmark future labor income for the servicing of a debt
they may wish to incur. The example below is extreme, but as long as of a
stream of riskless future labor income, discounted at the riskless rate, represents
less effective collateral than a government bond of equal value, its conclusions are
not changed qualitatively.

The example below works because of the key assumption that it is future
labor income net of tazes and transfer payments that is inalienable and therefore
unsuitable as collateral for consumption loans. In other words, future receipts of
government transfer payments are not collateralizable because it is impossible to
write a legally binding contract earmarking future welfare checks for the servicing
and repayments of consumption loans. This assumption is extreme, and is only
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made because the polar case it represents is extremely transparent. The key point
is that it is clearly much more realistic than the opposite polar case considered in
(14], [19] and [15].They assume that a credit-constrained borrower can increase
her consumption by the same amount through additional borrowing when she is
unexpectedly designated the beneficiary of a future government tax cut or transfer
payment worth $100 one period from now, as she would if she unexpectedly
discovered government bonds under the mattress worth $100/(1 + 7) where 7 is
the appropriate risk-free discount rate. Note again that this argument holds
in a world with complete certainty. It relies on the institutional assumption
that certain kinds of contracts can and others cannot be enforced through third
parties.?

I now consider a very simple example, described in a few words in Hayashi
(14], p. 117, of how aggregate consumption is affected by the government reducing
taxes on each of the young of generation ¢ by an amount £ in period ¢ and raising
taxes by an amount £(1 + ry.4+;) per capita on the same generation when old in
period t + 1.

Each household of generation ¢t maximizes Inc} + a;Inc? subject to the fol-
lowing constraints

o < wy— Ttl (65)

C? < ewgy — th + (1 + Tt.t+1)(wt—7't1 - C}) (66)

In this example, households work in both periods of their life. The exogenous
labor endowments are 1 when young and e when old. The inalienability of after-
tax labor income means that the young may face a borrowing constraint: non-
human wealth cannot become negative (equation 65). The riskless lending rate
for households and the riskless lending and borrowing rate for the government is
r. Note that there is no uncertainty in the model. There is just the certainty of
default on (repudiation of) consumption loans to young households, which causes
this market to dry up completely.

If the borrowing constraint is non-binding, the consumption decisions of gen-
eration ¢ are as given in equations 67 and 68.

1 Wy — T2
1 1 t+1 t
= W —Tp +——— 67
“ (1-}-0:1)( T T4ran ) (67)
9 oy1(1+ 7ee41) | €Wyl — TE
= [ Wl —rtp Tt 68
“ ( 14+ o YT T T Ty Tet+1 (©8)

If the borrowing constraint is binding ( > %‘-é-(l + T¢¢41)), the consumption
decisions of the household are as given in equations 69 and 70.

Ctl =W — Ttl (69)
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¢t = ewpyy — 7} (70)

It now becomes essential to introduce some within-generation heterogeneity.
The reason is simple. If no member of generation t faces a borrowing constraint,
the combination of a tax cut of ¢ in period ¢ and a tax increase of £(1 + 7;4+1) in
period t+1 for the same persons, will obviously not affect anyone’s consumption.
If every member of generation ¢ faces a borrowing constraint, on the other hand,
the policy experiment of a tax cut financed by borrowing is obviously infeasible:
there is no one to buy the additional debt the government wants to issue in order
to finance the tax cut (the old in period ¢ won't be around in period t + 1).

We therefore assume that there is a constant number N¥ of households each
period who have a high value, efof the old age labor endowment and that a
constant number N has a low old age labor endowment eZ. We furthermore
assume that el < 1 < e and that el is sufficiently far below and e sufficiently
far above 1 (the labor endowment when young), that the households endowed
with el are never faced with a borrowing constraint while those endowed with
efl always are.?*

This means that aggregate consumption at time ¢, denoted C, , is given by

_ nL{_1 1, efwen—E H 1
Ct =N (1+a1) (wt T + 147,001 + N (wt Ct)

L 2
L {ai(l4re—1.e) 1 etwe T, H( H 2
+N ( Tra Wy = T + ey ) N (e"w, — 15))

(71)

At given interest rates and wage rates, the effect of the debt-financed tax cut
of £ per capita for young members of generation ¢t , combined with the credible
announcement of a future (period ¢t +1) increase in taxes of £(1+7; 1) per capita
on members of that same generation ¢ will raise aggregate consumption by NH¢
, the per capita tax cut times the number of borrowing-constrained members of
generation ¢.

There will obviously be general equilibrium repercussions for equilibrium
prices and quantities, but these are not our concern here. The main point is that
the generational accounts are not a sufficient statistic for the government’s treat-
ment of individuals. The intertemporal equilibrium will be affected by changes
in the timing of lifetime net payments to the government that leave individual
generational accounts unchanged. The reason is that the generational accounts
discount the future tax increase at the government’s lending and borrowing rate
Ttt+1- The riskless interest factor, 1 4 7,41, however, is below the marginal rate
of intertemporal substitution for the borrowing-constrained households. For gen-
eration ¢ the relevant Euler equation is

c? Ac?

a6 oy
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where A > 0 is the shadow price of the borrowing constraint 65 with A > 0 if
that constraint is binding.

In the asymmetric information literature, all contract can be enforced as long
as the contingency specified in the contract can be observed by a third party. The
timing of net tax payments over the life cycle of a household (holding constant
their present value under discounting at the government’s interest rate) has been
shown not to matter in certain adverse selection models with collusive sharing
of information by otherwise competitive lenders offering price-quantity contracts
about the total amount of loans taken out from all lenders by a particular bor-
rower (see e.g. [19], [14] and [15]. In each of these models, however, the future
tax increase falling on an individual is assumed to be public information, shared
equally between lender and borrower (and, one assumes, by the third party im-
plicitly enforcing the contract). It is quite plausible to assume that, even if the
aggregate tax burden is public information, the breakdown of the total among in-
dividuals is not public information. We do in fact in many countries have privacy
laws about this. With wage income-related taxes such as the personal income
tax and social security contributions, the assumption that future labor income
is private information is tantamount to assuming that future tax payments are
private information. With individual taxes and transfers unobservable, a tax cut
of $100 for an individual borrower this period will not lead lenders to reduce loans
to him by $100, even if it is known that future taxes for each borrower will go up
by whatever tax cut they received times 1 plus the government’s rate of interest.

It seems safe to start any discussion about the effect of the budget on saving
from the presumption that some households are liquidity-constrained and that
debt-financed tax cuts can relax these constraints. The quantitative importance
of such liquidity constraints is of course still an open issue. I surnmarize this as
the last proposition of the paper.

Proposition 5 Liguidity constraints or borrowing constraints, due either to the
inalienability of future after-tax labor income or to private information, may cause
the timing of the net tazes paid to the government over the lifecycle of a household
to matter, in addition to (or rather than) their present value, calculated using the
government’s discount rate.

7 Conclusion.

There are three main conclusions. (1) The informativeness of generational ac-
counts and their usefulness in budgetary policy evaluation or design lives or dies
with the life-cycle model of consumption. (2) Even if the life-cycle of consumption
is valid, there is no straightforward interpretation of the generational accounts
unless there are no significant general equilibrium effects of budgetary policy on
before-tax and before-transfer incomes, that is, unless incidence questions can be
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ignored. (3) Before any conclusion can be reached about the effect of the budget
on intergenerational distribution and welfare, the intergenerational distribution
of the benefits from public consumption has to be allowed for.

Despite these three cautionary reminders of potential pitfalls in the use and in-
terpretation of generational accounts, I consider the construction of generational
accounts to be a valuable enterprise that will benefit all researchers interested
in saving behavior or in the effect of the budget on the intergenerational dis-
tribution of private resources. However, without (1) explicit consideration of
the intergenerational distributional implications of the government consumption
program, (2) convincing evidence that the life-cycle model adequately character-
izes private consumption behavior and (3) a model of the general equilibrium
repercussions of budgetary policy, the generational accounts don’t speak clearly.
Indeed they barely whisper, and what they appear to whisper could be untrue.
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Notes

!By Ricardian gift motive I mean the following: (1) the utility of other gener-
ations posively affects my utility; (2) there is no strategic behavior amoung the
generations.

2There may be incomplete market participation, because both the unborn and
the dead will clearly have trouble participating in transactions today.

3For evaluating the usefulness of generational accounts in assessing the impact
of the budget on generational welfare and national saving behavior, the complete
markets assumption can be relaxed somewhat. It is quite acceptable for future
before-tax labor income (or other future income that is not the return on some
tradable financial claim) to be illiquid or hard to collateralize. The key assump-
tion that must be satisfied for the generational accounts to be informative is that,
given the present value of lifetime (lump-sum) tazes net of transfers (discounted
using government discount factors), the timing of these taxes and transfers over
each generation’s life span is irrelevant In this case the present value (using the
government discount rate) of the life-time transfers net of taxes received by any
household is equivalent (in terms of liquidity and as regards value as collateral
for consumpion loans) to a traded financial asset of equal value. See e.g. Hayashi
[1987], Yotsuzuka [1987] and Kotlikoff (1989]. These papers all consider examples
where future before-tax labor income in imperfectly collateralizable but future
government transfer payments (discounted at the government’s rate of interest)
are equally liquid as a current holding of government debt of equal value.

4 Any social welfare function that is individualistic (in the sense that it respects
individual preference orderings over private and public consumption goods), will
require that the evaluation of both the efficiency and the distributional aspects
of budgetary policy ultimately be reduced to the consideration of how the policy
affects the(contingent) sequences of individual-specific consumption of private
and public goods. Government financing, including the generational accounts,
matters only to the extent that it affects the sequences of public and private
consumption that can be supported.

5Henceforth 'before-tax’ will mean before tax, transfer,benefit and subsidy.
The same applies, mutatis mutandis, to ’after-tax’..

6For expositional simplicity, depreciation is ignored.

"It ignores the impact of future taxes (not necessarily paid by the current
holders of the assets) on the market value of the assets.

8The continuous time counterpart of equation 11 may be more familiar. Inte-
gration by parts shows that

‘/too i(s)M(s)e— f: ‘i(Z)dzds - M(t) n ‘/t'°° M(S)e_ f: z‘(z)dzds

or, equivalently, letting rdenote the instantaneous riskless real rate of interest

t ———

Rl M(S) - [’ r(2)dz __M(t) OOE(S_) - :rz z
/t 1(3)73—(3—)6 Jirdzgg = P + t P(s)e i@z g
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"The pecuniary rate of return on non-interest-bearing money will not in gen-
eral be equal to the returns on the non-monetary assets. This is consistent with
the absence of arbitrage opportunities because of the non-pecuniary returns from
holding money.

19They use the generational accounts equation in forward-looking evalations
of existing or alternative policies. With some hand-waving in the direction of
certainty equivalence, they therefore require expected or ex-ante returns rather
than ex-post or realized returns to be equalized.

11This utility function is extremely simple but suffices and is not very restrictive
for the purpose of this paper. Money in the direct utility function could be
replaced by some implicit transactions function or by a cash in advance (or in
arrears) model. Separability within a period could be relaxed. Relaxation of
time-additivity would be much messier.

2This is not necessarily a universal feature of the human condition. In France,
indigent parents have a legal rigth to some measure of financial support from
their children.

13This is not a self-evident assumption. While generation t chooses its con-
sumption when old and the bequest it makes to generation t+1 after generation
t-1 has chosen its bequest to generation t, the consumption when young of gen-
eration t is chosen before or at the same time that generation t-1 chooses its
bequest to generation t. In principle, strategic interaction could occur.

4The equilibrium (after-tax) nominal rate of interest should be positive for
short bonds to be held.

15The utility functional specifies the utility of bequests as depending on the
utility of a representative descendant. The same utility of bequest function is
consistent with a ”the more the merrier” view of descendants’ utility through a
simple reinterpretation of the generational discount rate as being the product of
the true generational discount rate and the number of descendants one has.

18Tn Kotlikoff [1989], the fiscal balance rule is only specified for a steady state
with constant values for all real quantities and intertemporal prices, including
a constant value of real government consumption. That paper does, however,
refer to use being made of the fiscal balance rule in the numerical simulations
of Auerbach and Kotlikoff [1987]. While I was unable to trace the rule in that
monograph, the non-steady state version of the fiscal balance rule proposed in
this paper seems the obvious generalization of Kotlikoff’s steady state rule.

17The size of generation 0 and the level of productivity in period zero are set
equal to 1.

18The same holds for total government consumption per capita and for to-
tal government consumption per unit of efficiency labor. Note that with purely
non-rival public consumption goods, consumption per capita equals total con-
sumption.

9and indeed by heterogenous agents within a generation.

2If occupation by the enemy is one of the consequences of being defeated

36



militarily, the young, who would be living longest under the foreigh yoke could
be expected to be most in favor of a strong defense.
21 The elasticity of substitution between capital is labor is given by o = Iﬂ%
22The difference between this example and the first is that the interest rate
now equals the before-tax rental rate of capital.
Bt is therefore very much in the spirit of the other legal-institutional assump-
tion made in Section 2.4, that bequests could not be negative.
24 Alternatively we could have made one group of households extremely pa-
tient and the other group extremely impatient, while keeping their endowments
identical.
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