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I. Introduction
Due to the work of Stiglitz (1978), Laitner (1979a and b), Atkinson

(1980), Ioannides and Sato (1982) and others it is now well known that
inheritance may have an equalizing impact on the steady-state
intragenerational distributions of income and consumption. This somewhat
surprising result is derived in models with various forms of bequest behavior,
but with the common element of fresh stochastic shocks in each generation.
Bequests may equalize by dampening these shocks through the sharing of luck
across the generations of a family. '

Given the possible equalizing role of inheritance, is it necessarily
inequality-reducing in the long run to tax inheritances, with the revenues
(perhaps) funding transfer payments? Using a model with regression to the
mean in earnings ability, and intergenerational saving in proportion to
income, Stiglitz (1978) argued that an excessive rate of inheritance tax might
well be disequalizing. A similar result was obtained by Becker and Tomes
(1979) in a steady-state model with "compensatory bequests" inversely related
to children's "endowed" earnings capacities; In both these cases, inequality
can rise even in the absence of general-équilibrium effects of redistribution
on factor prices. Davies (1986) examines why thié rise occurs and examines
the conditions which make it more or less likely.

Unfortunately, while much is now known about the steady-state effects
described above, little is known about the dynamic behavior of inequality over
time in such models. Yet since generations last a "long" time and adjustment
can be slow, information about transition is clearly very important. For
examﬁle, Becker and Tomes (1979) speculate that, while the immediate effect of

redistribution is likely to be equalizing, "perhaps this conflict between



initial and long-run effects helps explain why the large growth in
redistribution during the last 50 years has had very modest effects on
inequality” (p. 1178). This conjecture depends on the notion that a fairly
rapid adjustment to a point near a new (higher inequality) steady state has
occurred.

This paper characterizes the transition path of inequality that arises
from an increase in redistribution by solving out a fully dynamic version of
the Becker-Tomes (BT) m.odel.1 We show that, following a permanent increase in
lifetime wealth taxation, inequality always falls  in the impact generation,
even when the change is fully anticipated and bequests are reduced in response
to it. 1Indeed, regardless of whether the new steady-state inequality lies
above or below the old, we show that inequality must always "overshoot” its
néé steady state value, falling to a.level below the new steady state before
approaching it from below. According to calculations with an example, minimum
inéquality occurs between four and six generations éfter the tax increase is
announced. This occurs, even though thé level of the "equalizing" transfer
paynrent begins to fall after the first period, because the initial reduction
in inequality is "passed on" through inheritances to subsequent generations.

Results for other tax schemes (except a pure tax on endowed ability)
exhibit patterns similar to that for lifetime wealth tax. Also, in all these
schemes, the length and depth of the initial decline in inequality tends to be
larger with higher mean inheritances--as implied, e.g., when inheritance
includes expenditures on children's upbringing and education. Similar results
are also obtained when the BT model is modified to incorporate alternative

motivations for bequests, such as "strategic" bequests or different forms of
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altruism. Thus our results do not support the Becker-Tomes conjecture, and
suggest that explanations for the small changes in apparent inequality over
the last 50 years be sou§ht elsewhere--fdr example by considering endogenous
factor prices, or in a re-examination of the data itself.

Section II of the paper outlines the structure of the model. Section III
analytically characterizes the dynamic behavior of the key variables in the
model, including that of a simple, scale-independent measure of
inequality--the coefficient of variation of income. Section IV computes
examples of transition paths for what we consider realistic parameter values,
Section V briefly considers alternative motivations for bequests and

Section VI summarizes our conclusions.

II. Model Structure

The basic model is very similar to that of Davies (1986).2 In the society
examined there is no mating. Asexual reproduction generates a cross-section
of dynasties, each consisting of a succession of unattached individuals.3
Generations do not overlap. To simplify the presentation, throughout Sections
II and III we shall think of bequests as involving puteiy physical capital and
of lifetime earnings as exogenous. The extent to which this is legitimate,
and the ways the model can be reinterpreted to include transfers intended to
support human capital investment, are discussed in Section IV.

In a world without government, the lifetime wealth, Lt' of a member of
generation t, would be composed of earnings and inheritances, Et and It
respectively. This wealth would be exhausted in consumption, Ct, and bequest,
Bt. A member of generation t would inherit It where It = rBt 1 and r is one
plus the interest rate.



Factor prices are assumed to be fixed. Thus, for example, the before-tax
rate of return on bequests, r-1, is exogenous and constant. Initially

earnings are alsp exogenous, and regress to the mean across generations

according to:

(1) E = (1-v)E + VE +¢c
t t-1 t

where ¢ is i.i.d. with mean zero. The size distribution of Et is constant

over time and is assumed to have finite variance V(E) and mean E.

Introducing government, proportional taxes on'Et and It are levied at

rates a and b respectively. With the government's budget balanced within a

generation, this yields the revenue required to pay each individual the

uniform transfer, Gt:
(2) G =3aE + bl
t t t
(where a bar denotes a mean value, as it will throughout). By varying a and

b, as in Davies (1986), various redistributive schemes may be examined, based

on alternatively taxation of:4

(i) "lifetime wealth", Et + It : a=b
r-1 r
(ii) "lifetime income", E + = I : 8a=b(——)>D
t r t r-1
(3)
(iii) earnings, Et : a>0,b=0
(iv) inheritances, It : a=0,b>0.

Note that since earnings are invariant with respect to all taxes and transfers

considered in the paper, their taxation is effectively "lump sum”. In

contrast taxes on inheritance turn out to have important effects on behaviour. '
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Given the above possibilities, lifetime wealth after-tax, Lt' is:

(4) Lt = (l-a)Et + (l-b)It + Gt'

Substituting (2). into (4) and taking expectations, note that:

(5) L =E +1I
t t t

Thus mean lifetime wealth after-tax, Lt, equals the sum of the total per
. 5

capita resources available to the economy, Et and it' as would be expected.

It is assumed that all parents have identicallutility functions. As in
Becker and Tomes (1979) and Davies (1986) these functions depend on parent's
consumption and child's after-tax lifetime wealth:
(6) Ut = U(Ct,'Lt+1).
and are strictly quasi-concave and homothetic. Thus the kind of bequest
behavior that occurs in our model will be both altruistic (in the sense that
utility is derived directly from some aspect of the child's consumption or
income) and compensatory (in the sense that the parent adjusts his bequest
behavior in response to changes in the child's endowmmeht).6 With "endowed"”

after-tax wealth, Lt’ given by Lt = (l-a)Et + Gt' (7) is maximized subject to:

L L
t+l t+l
(7 ¢ +— =L +— =12
t ~ t  ~ t
r r

where r = r(1-b), and Zt represents "family wealth".

Given the identical homothetic preferences and common interest rate, all

parents consume a fraction, (I-Q), of family wealth:



(8) Ct = (1—9)2t

Substituting (8) into (7), we see that this leaves for

(9 L = 82 .
t+l t

where 8§ = ro.

-1

Under homotheticity, it is easy to show that 3- =0
a

8§ is independent of the earnings tax rate and increases

tax rate. From (8) and (9) it is also possible to sign

the child:

Jh

ET
and — < 0, i.e.
b

with the inheritance

1)
—. Let the

~

ar

elasticity of substitution between Ct and Lt+1 be . Then we have:

90 2 2 7
(10) — <0aso<1.
or

Using equations (2), (7), and (9), it is straightforward to characterize

“
'

*

the evolution of wealth for an individual dynasty in the model as a simple,

linear first-order stochastic difference equation:

(11) L =48L + 6L
t+l t t+l

or

(12) L = 8L + 6[(1-a)E + akE + bl 1.
t+l t t+l t+l t+l

Equations (11) and (12) provide the basis for all the dynamic analyses in

Section III.
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IIY. MODEL SOLUTION

This section.characterizes the dynamic behavior of the main variables in

the model in three stages. First, we examine the evolution of mean wealth,

Et. which also suffices to characterize G¢. Second, we examine the path of

the variance of lifetime wealth, and finally that of its coefficient of
variation. 1In each case, we consider an'economy in steady state for all

t <-1. At t = -1, a new tax regime, which is to be effective for all

t > 0, is announced. The tax changes we consider are separate increases in a
and b, as well as combinations of the two that correspond to increases in

lifetime income and wealth taxes.

1. Evolution of Et and G¢
The basic difference equation for mean wealth, Et, can be derived simply
by taking means in (12) and rearranging:

- - $ -
(13) L T m——L $—_—E
t+#1 1-be t r(1-bo)

Equation (13) is stable if and only if &/(1-b8) < 1, which we shall assume
for the remainder of the paper. Equation (13) is also independent of the tax
rate on earnings, a, so that mean wealth in any period is unaffected by the

level of a in any period. Thus we consider only the effect of b on

Et in what follows.

~%
Solving (13) for steady-state mean wealth, L , yields:



% (1-b)e -
(14) L = E =
1-b0-4 (1-6)
l-r+r 3 -

it

“

Cc
1-6 t
Under homotheticity, -Z_ = -

must increase with b, so that, as noted
t+l

by Becker and Tomes (1979, pp. 1176-77), steady-state mean income always
declines as a result of redistributing inheritances in this model.

—% .
The evolution of L from an old steady state at t = -1 to its new steady

state is most easily described by solving (13). The general solution to (13)
is:
t

L - $ -% : .
(15) L =K(——) + 1L -
t 1-bo

'

(]

—% -
where K is an arbitrary constant and L is the new steady-state value of L.

—%
Finally, solving for K such that the old steady-state, L , obtains at t = -1,

t
- % % § -%
(16) L =(L -L )(—) +1L.
t be

Thus, an increase in the tax rate b causes mean wealth to decline
monotonically, beginning at t=0. The rate of decline slows with time; or,
more precisely, the difference between the old and new steady states is eroded

t+l

é
) . This of course

at a geometrically declining rate, equal to (

implies a relatively large decline in mean wealth in the initial, or "impact"”

"l

period, t=0, the size of which can be found by setting t=0 in (16):
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- §(1-bO) -*
(17) L = L.
o $(1-b6)

where lower bars- denote old steady-state values.

The behavior of the transfer, Gt' is easily derived from that of

Lt, by noting from (2) and (5) that:

(18) 6 = (a-b)E + bL .
t t t
Comparing steady states, it is clear that higher earnings taxes raise the

steady state transfer (since L is unchanged when a rises), but that the
t
effect of b on the steady-state transfer is ambiguous: if the decline

—%
in L that results from a higher inheritance tax is large enough, the

steady-state transfer, G*. may fall. Considering the time path of Gt after a
tax increase, it is clear that an increase in a along at t=0 raises the
transfer immediately to a level that remains constant thereafter. A tax
increase in which b alone increases, or both a and b rise (such as an increase

in income or wealth taxes) causes a "jump” in the transfer at t=0, which may

be positive or negative, followed by a smooth decline in Gt (since Lt falls

and a and b remain at their new levels). The size of the initial "jump" in Gt

is given (from (17) and (18)) by:

b -  b&(1-b8) *
(19) ¢ = [a-38-]E + ——m— G
o b bs(1-b6)

When a=b and a=b, (19) becomes

bO(1-b8) *
(19') 6 = ——m @
o b8(1-bo)
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Thus, under lifetime wealth taxation a necessary and sufficient condition for
G to rise in the impact generation is that b6 increases with the tax rate, b.
This amounts simply to being before the peak of the "Laffer curve” in the
short run.
2. Evolution of Variance (Vt)

The basic difference equation for the variance of wealth can be derived by
taking the variance of both sides of (12):
(20) Wi,y = 87V, + 6°(1-a)2V(B) + 280(1-a)Cov(Ly, Ey,;)
The last term in (20) depends on the entire history of § and r and is, in

general, time-dependent. For our purposes, we need only to characterize its
behavior under two scenarios: first, one where § and r have been constant
for all t, and second, one in which a preannounced (at t = -1) tax change
occurs at t=0.

For the first, steady-state case, repeated substitution in (11) yields:

* * (1-a) vé
(21) € = Cov (E L ) = V(E)
t+1 t (1-b) r(1-vé)

which is decreasing in a, increasing in §, and (hence) decreasing in b.
The second case yields:

* x X t+l
(22) Cov(E ,L) =C + (C -C )(vd)
' t+l t policy change

at t=0

X
where C is the old steady-state covariance.

Substituting (22) into (20) yields:

2
vt+1 =8

X
where A and B are both constants, with A = 269(1-3)(9& - C) and

(23) v, + Aws)P! 4+ B

g

i#
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*
B = ez(l—a)ZV(B) + 286(1-a)C . Equation (23) can be solved for steady-state

variance of wealth to yield:

2 2
* B 0 (1-a) 14vé
(24) V = = { } V(B)
2 2 1-vé8
1-§ 1-4

which ié always decreasing in a (since vd < 1) and always decreasing in b if
a=b (wealth taxation). As noted by Becker and Tomes (1979), however, this
does not necessarily’reveal the effects of a and b on relative inequality, if
a scale-independent measure of inequality such as the coefficient of variation
is used, since mean wealth is also affected by taxation here.

The general solution to (23) is:

t+l B 2 t+l
1(vs8) + -—5 + K(§ )

1-$

Avé
(25) v = [
t+l $(v-8)

while solving for K such that the system is in the old steady-state

equilibrium at t = -1 yields:

t+l t+1
tv -8 * * * 2 t+l
(26) vt = A$§ [-—-——6—-] +V + (! =V ) )
v -

*
where V is the old steady-state variance.
Finally, substituting in A to express all quantities in (17) as functions
of v and § only:
* t *x t+2 21 $
(27) VvV =V + 8 {V [§ +8 ¢—-1) -D}
t 52 ¢ t

t+2
& ele-VEID

*  t+2 2
-V I[$ + (1-8 )Dt]} +

2
r
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t+l t+l
v - & l-a
where D) = ———— > 0 and ¢ = =—,
t v-32§ 1-

From (23), (24) and (27), the following can be concluded about the dynamic
behavior of V after a tax increase at t=0. First, regardless of the nature
of the tax change, Vt declines monotonically from its level in the impact
generation, vo, to the new steady state level, V*, if and only if
Vo > V*.s Second, the behavior of Vt in the impact generation is given by

substituting t=0 in (27) yielding:

2 2
* 2 ¢ éd ¢ $
(28) V =V [§ (1- ;) + -—2—] + -—2- $($-0)V(E)
o
[ 3] r

Inspection of (27) and (28) reveals the following about the effects of various
tax increases:
If only the earnings tax, a, increases, then we have ¢ < ¢, and V <
o

!f, from (28) (since the coefficient on gf is less than 1 and the constant
%
term is negative). One can also show, using (28), that Vo >V .9 Thus, the

variance of wealth declines monotonically from its old to its new steady-state

value, although unlike Lt, the difference between the two values is not eroded

at a geometrically declining rate.

If only the inheritance tax, b, increases, we have ¢ > ¢, and equation

*
(28) no longer guarantees Vo <Y. Thus the variance of wealth may increase

in the impact generation, when the inheritance tax rate alone is increased.

However even if it does so, variance still declines monotonically to the new

steady-state value after its initial upward jump.

() 3
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Considering an increase in a lifetime wealth tax (asb before and after the

tax increase; thus ¢ = ¢), we note that (28) now simplifies to:

(28') VvV =-— ¥
o 2
é

Thus, the variance of wealth declines in the impact generation by an amount
proportional to the fall in 62. That Vo is still above the new steady-state
variance can be ascertained by finding:

v 2
o (1-8 ) (1+v8) (1-vd)

(29) -~ = >
* 2 (1+v8) (1-v$)
v (1-8§ )
*
Thus, in the a=b case, variance of wealth declines monotonically from V to
*

V . Examination of (27) also reveals that, comparing this case to one with
the same initial conditions in which b alone rises, Vt is everywhere below
what it would be if only the inheritance tax rate is increased.

Finally, consider a lifetime income tax increase. If we refer again to

(27) we see that ¢/¢ and ¢-¢ play an important role in the transition
equation for Vt. Interestingly, although a and b are in constant ratio under a

1-a
lifetime wealth tax, the ratio ¢ = — declines as the tax increases.

* *
Referring to (27) this implies that for given V and V , the transition path

is bounded above by the ¢=¢ path studied above in the lifetime wealth tax

case. Otherwise, few additional analytical results appear to exist.
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3. Bvolution of the coefficient of variation (cvt)

The behaviour of the coefficient of variation of wealthlo after a tax
change depends on whether mean wealth declines more or less rapidly than the
standard deviation of wealth. In this section we attempt to delineate
conditions and time periods under which each of these occurs.

The steady-state coefficient of variation is easily derived from (13) and
(24): .

* 1-b0-4§ 1+vé

30) cv = . ~—— CV(E)
(30) ? a 62 1-vé

which must decrease with a, but may increase or decrease with b. As shown in
Davies (1986), with a=b=0, (30) implies we must have CV* < CV(B).11 Thus,
since the CV of lifetime wealth would equal CV(E) if inheritance were
outlined, intergenerational transfers are equalizing in this model.

The transitional path of CVt is simple when only a changes, but complex

if b also changes. As we saw above Ly is unaffected by a, while an increase

in a will generate a monotonic decline in vt. Thus an increase in a will lead

to a steadily declining CVt which asymptotes to a new, lower level of

inequality.

Some intuition regarding the transitional path of CVt when b changes can

be gained by repeatedly substituting in the transition equation for individual

wealth, (11), to yield, for t > 1:

",



o~

t i t+l @  i-(t+l)
(31) L=063 8 [(1-a)E +G ] + 088 I & [(1-3a)E +G ]
t i=0 t-i t-i i=t+1 t-i t-i

and recalling that endowed after tax earnings, L

=(l-a)E + G . As t
t t

approaches infinity and the new steady state is approached,. (31) becomes:

© i
(31') L =6 § 8L
t i=0  t-i

Thus, the current lifetime wealth of an individual dynasty in steady-state is
simply a geometrically-declining distributed lag of the afteé—tax endowments
of all generations up to (and including) the present. During the transition
to the new steady-state this lag structure is more complicated, as (31) shows.
The implications of (31) and (31') for the time path of inequality are as
follows. Suppose first that a tax of any kind (with the exception of a pure
earnings tax) was introduced at t=0 into a zero-tax world and the proceeds
thrown away rather than redistributed as G. Then Davies (1986), Proposition
1, has shown, using (31'), that steady-state inequality must rise. The
intuition is as follows. First, note that whatever increase in a occurs has
no effect on inequality since, with G fixed at zero, all Lt's are reduced
proportionally. Second, note that the strength of intefgenerational
accumulation, §, must fall. In the lag structure of (31'), this places
relatively more weight on the endowments of recent ancestors in determining
current income, and thus reduces the intergenerational averaging of "luck”.
Now consider the adjustment path of inequality when tax proceeds are
redistributed. Since Gt jumps upward in period zero, but there is as yet
little change in the intergenerational averaging of luck (the new § has

prevailed for only one period), inequality in lifetime wealth probably falls
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(indeed it must in the pure earnings and lifetime wealth tax cases), as will
the inequality in endowed after tax wealth, Lt = (l-a)Et + Gt. In the
following period (t=1), Lt is an average of all current and past gt's,
*including that in t=0. Even though the transfer payment, Gt' is lower at t=1
than at t=0, inequality could still fall relative to t=0 because Lt is now an
average that includes two generations in which Gt is above its level at

t = -1. In other words, the reduction in inequality that occurred in the
impact generation is "passed on" through inheritances and augments the direct
reduction in inequality that occurs through transfers among the members of the
next generation. Thus, inequality may fall for several generations after a
tax increase before the fall in G and the decline in intergenerational
averaging of luck are sufficient to counteract the above tendency. This is
borne out both in the analysis of the separate cases below and the numerical

examples of section IV.

Lifetime Wealth Tax:

If a=b the behavior of CV in the impact generation is easily derived from

(17) and (28'):

cv
o 1 - be
(32) — =
cvx 1 - be

Thus, as long as tax revenues increase with the tax rate in the impact period
(i.e. we are not beyond the peak of the "Laffer curve” in the short run), the
decline in the standard deviation of wealth will outweigh the decline in the
mean in the impact generation, and inequality will fall. This is true even

though the tax increase is preannounced and fully anticipated, and regardless

of the parameters of individuals' utility functions.

"l

10 5®
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The appendix shows that in the a=b, lifetime wealth tax case it is not
only true that the CV must decline in the impact generation, but also that it
always approaches its new steady-state value from below. Hence when an
increase in lifetime wealth taxation leads to a drop in steady-state
inequality we obtain "overshooting” as a general result.

The "overshooting" result implies that after an increase in the lifetime
wealth tax, inequality must decline to a "trough”, before beginning a climb to
its new steady state level. The depth and timing of this trough are of
obvious interest. As discussed above, there is reason to expect that
inequality may continue to decline for a number of generations before
"bottoming out”. While numerous factors can affect the characteristics of

this trough, one effect which may be of special interest is associated

with the relative size of inheritances. The larger is It the greater

will be G relative to E. Thus any redistributive scheme
t

which taxes inheritances (b >V0) is likely to have a more equalizing impact

on the L 's in the first few generations after the policy change given a
t

larger It. But it is this drop in inequality in Ltwhich may cause inequality

of lifetime wealth to continue to fall beyond the impact generation. Thus by

magnifying the drop in inequality of the Lt's, a larger

I may be expected to lengthen and deepen the drop in lifetime wealth

inequality on the way to the trough.

The possible significance of I for redistributive success in the
t

short-run is especially interesting since it may well be at odds with the

long-run picture. In a comparison of steady states there is some expectation
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that, since inheriténces are equalizing, the larger they are to begin with the
greater the chance of a perverse long-run effect. That is, the more important
is inheritance in the initial steady state the greater appears to be the scope
for interference with the equalizing role of intergenerational transfers.

There is thus a possibility that situations where redistribution works well in

the short-run may also often be cases where it works badly in the long-fun.

Inheritance Tax:

There are two points we can make about the contrast between the behavior
of cvt under the lifetime wealth tax and an increase in the inheritance tax

rate, b. Assuming that we start with a=b, a rise in b alone will lead to

the same time path of L (as if a rises along with b), but V will be
. t t

everywhere higher than in the lifetime wealth tax experiment. Thus the new

steady-state CVt will exceed that under a lifetime wealth tax, and CVt will

also be higher at all points in transition.

The second point that can be made is perhaps more interesting. This is
that, even if CVX < CV*, the tendency to overshoot CV* is reduced, compared
with the lifetime wealth tax case. Given V* and V*, (27) indicates that Vt

will be bounded from below by the path that would be followed with

a=b.

Lifetime Income Tax:

It is difficult to obtain analytical results for the behavior of CVt in

the lifetime income tax case. It is also hard to construct meaningful

comparisons with the lifetime wealth tax case if, e.g., some kind of equal

revenue yield comparison is desired. However, two points about the
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* —%
transition can be made. First, as we noted, for given V and V , the V
t

transition path is bounded above by the ¢=¢ path. Thus, the degree of
overshooting under the lifetime income tax has a tendency to be greater than
under the lifetime wealth tax.‘

A final point of some interest is that the overshooting result is not
only preserved under the lifetime income tax, but in any case where ¢
declines as b rises--for example where a and b are in a constant ratio, and 0
< b < a. Thus while there is not overshooting in the pure earnings tax case
there is overshooting as soon as we introduce inherited wealth into the tax
base, with however small a weight.

IV. INTERPRETATIONS and EXAMPLES

The goal of this section is to compute examples of transition paths
based on “"realistic” parameter values in our model. Since the implementation
of the model requires us to be more precise about the interpretation of
various quantities in it, we begin with a discussion of two related issues:
(1) can transfers of human capitallzband optimal human capital investment
decisioﬁs be incorporated into the model, and (2) should programs like public

support for education be thought of as intergenerational transfers of human

capital or as something else?

1. Human Capital in the Model

The easiest way to re-interpret the current model to include human
capital is that used by Becker and Tomes (1979). In their formal analysis,
they treat physical and human capital as bearing the same fixed, exogenous
rate of return. Thus the two kinds of investments are perfect substitutes and

only total investment, unlike its composition, is determined in the model.
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The total level of investment does not depend on any efficiency
considerations, but only on the parent's degree of altruism toward his or her
child. |

In the Becker-Tomes interpretation, Et thus represents the child's
vendowed” earnings (what he would earn with no human capital investment), and
It is composed of both financial inheritances and the incremental earnings due
to bequests of human capital. Two kinds of tax schemes seem realistic in this
world: a lifetime wealth tax (a=b), and a lifetime "income” tax, which taxes

the returns to both human and physical capital but not the principal

transferted.13 Regardless of the tax scheme used, however, note that this

interpretation requires the tax rates imposed on human vs nonhuman components
of I to be identical, if both forms of inheritance are to be observed in
equilbrium.

Another way to incorporate human capital into the model, is, we feel,
more realistic because it incorporates the fact that there may be some
curvature in the human capital production function, and thus an efficient
level of investment in it. This incorpdrates the notion that some basic
investments would be provided even by purely selfish parents, simply because
they are jointly efficient for parent and child.14 Assume that the child's
human capital is produced according to:

(33) xt = h(st, At). hs >0, hA >0
where xt is the amount of human capital produced, st the amount of time spent
acquiring human capital, and At is endowed "ability'". Human capital is

measured such that the market value of one unit of capital is a dollar of

discounted lifetime earnings, and, for simplicity, we imagine the child sells

-
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his human capital in one "lump” as soon as the entire stock has been

accumulated.ls

Now if the financial cost per instant of human capital accumulation is
F , and this expense is deductible from earnings for tax purposes, the
efficient investment decision solves:
-ps -ps

t 1 t
(34) Max (1-a)h(s , A )e - (1-a)F - (l-e ) + I (1-b)
s t t t

¢ P
where p is the inst;ntaneous rate of return on physical capital. (Note that,
since all taxes in this model are based on lifetime income and wealth, this
discount rate is unaffected by taxes.)

The solution to (34) is unaffected by a and b, If we further assume
that p and F are constant over time, the solution can be written simply as
st(At). regardless of the tax scheme which is in place. Finally, st(At)
implies the existence of a monotonically increasing function, Et(At) which
gives the optimal level of lifetime earnings before tax, but net of schooling
costs, for an individual of ability At. ' Thus efficient human capital
investment decisions as described in (34) can be incorporated into the current
model by assuming that each child's optimal earnings, Et(At) are related to
his parent's optimal earnings, E (A 1), via the regression mechanism in

t-1 ¢t~
(20) .16

Thus, in our interpretation of the model, Et can be interpreted
straightforwardly as the actual present value of lifetime earnings. It can be
positive or negative, and can be thought of as a purely financial transfer.
Whether it is "actually” used to support the child's consumption while in
school, to pay tuition fees, or.simply consumed is immaterial, since the level

of human capital investment is invariant to It and is determined purely by
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efficiency considerations. In this framework, all four types of taxes
considered in the paper may have realistic empirical counterparts, although it
is important to recall that inheritances should be thought of as the total net
dollar transfer from parent to child. . Differential taxation of human and

physical capital are also possible.

2. State-financed education

In both the BT interpretation and our own, the question of how to
interpret state-funded education arises. In both cases, there are three
possibilities, depending primarily on how the expenditure is financed.

Suppose first that public education (whether seen.as a direct gift of human
capital or a cash grant to cover tuition costs) is financed by a head tax on
parents, and that the amount of education provided free of charge by this
method is inframarginal for all families. Then it is clear that public
education is an implicit transfer from each parent to his or her child, and
that each parent simply "tops up"” his transfers to his child to the utility
maximizing level privately. In other words, the value of public education
should be counted as part of It.

Second, imagine that public education is now financed by a head tax
which is levied on the children being educated, but again is inframarginal for
all children (in reality, this would require issuing government debt that is
repaid by the children themselves later). Now, state financed education is
not part of It and in fact should not appear anywhere in the formal model.

Finally, imagine that instead of a head tax, the government uses the
actual tax system in place (the a's and b's) to finance education. If the tax
is levied on the children being educated, then as long as educational

expenditures are equivalent to universal cash grants, they are properly

4
('l

(U]



23

thought of as part of the transfer, Gt. This of course breaks down, as do the

above two interpretations, if subsidies to education exceed the amount which

children would otherwise spend in education, or lower the incremental private

cost of a year of education at the margin, in which cases they induce

17
inefficiently high schooling levels.

3. Ex les

The transition paths computed in Tables 1-5 use a specific functional

form of utility (6) given by

1-Y 1-Y
Cc L
t t+l
—_— + f — » Y # 1
1-Y 1-Y
(6') Ut =
nC + BnL y Y =1
t t+l
1
The elasticity of substitution between C and L is 0 = -,
t t+1 Y

The parameter values in Tables 1-5 are meant to represent two

situations--one in which the ratio of mean inheritances to income,

» is relatively low, and one where it is high. The first, represented

l‘."llﬂ_Hl

t

in the "base" case of tables 1 and 2, is meant to correspond to a world in
which inheritances contain little or no human capital component; thus for
example public education is not part of It. The parameter values are those
used in Davies (1986): o=0.5, v2=0.4, B=0.8; and r=2.67 per 25-year-long

generation, which corresponds to a value per year of 1.04.18 If the tax rate



24

is 20%, this produces an Ef of 0.13 and 0.04 under the lifetime income and
L* '
wealth taxes respectively, which correspond to the low values found
empirically by Blinder (1974) and Davies (1982).
The other cases we examine are meant to correspond to a situation where

It includes large human capital components, such as public education. This is

accomplished, in turn, by raising r (Table 3), §, (Table 4), or B (Table

5)19 from its base case level in such a way as to given an inheritance ratio,

I

20
- of 0.5 two generations after the policy change has occurred. The
L
t
va;ues used are: r = 1.046 (on an annual basis), o =1, and B = .625.

The results of these experiments are discussed below in turn. Before
proceeding, however, it is perhaps worth noting that, in our examples, we have
not needed to make any assumptions aboug the distribution of shocks to ct
except that the distribution is stationary with mean zero.21 Indeed the
results hold for all distributions with finite variance, regardless of the
level of variance (since they are normalized with respect to CV.)

Table 1 shows the transition of CV from its old, to its new steady-state
value in the "base”" case. For each of the four different tax bases we show
what happens when tax rates of 10% and 20% alternatively are introduced in a
world with zero taxes initially. Tﬁese relatively low tax rates may reflect
changes of a magnitude experienced in the real world. For example, if we took
the tax share of national income as a guide we might view a 20% lifetime

income tax rate as roughly reflecting curtrent circumstances. However, it is

TS

Y
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important to keep in mind that it is only that element of the tax system which

redistributes among the members of a cohort which is captured in our model, so

that a lifetime income tax rate of, say, 10% might be more "realistic".22

Examining the alternativg tax schemes of Table 1 in turn, we find:

(i) Inequality asymptotes smoothly to the new steady state under the
earnings tax. With both tax rates three generations must pass before
the CV has achieved half of its fall to the new steady-state.

(ii) The inheritance tax increases steady-state inequality, and there is only
a brief period of one or two generations during which inequality
initially declines.

(iii) The lifetime wealth tax reduces steady-state inequality, but
considerably less than did the earnings tax levied at the same rate.
Also, we find the overshooting phenomenon predicted in the previous
section. With either tax rate inequality at first declines sharply,
falling below its new steady-state level in the second generation
subject to the tax. Inequality declines for four or five generations
and then begins a long gradual climb to its new steady-state value.

(iv) Results under the lifetime income scheme are qualitatively similar to
those under the lifetime wealth tax, but indicate somewhat more
successful redistribution. The steady-state decline in the CV is
greater and the trough in inequality occurs one or two generations later
than in the lifetime wealth tax case.

Table 2, which shows how mean wealth behaves in transition, provides
some help in understanding the results of Table 1. The change in mean wealth

reflects the strength of the reduction in intergenerational accumulation (if
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any) in response to the tax changes. As we would expect from the earlier
analysis, the earnings tax has no effect. In contrast, each of the other
three taxes produces a path for mean wealth which asymptotes monotonically to
the new, lower, steady-state value. Half of the drop to the new steady-state
level is accomplished in each case after three generations have been subject
to the new tax.

Two important conclusions emerge from this discussion of the "central
case". One is that not only may the attempt to redistribute inheritances be
self-defeating in the long-run, its success in the short-run may be slight.
The other is that redistribution using a lifetime  income or lifetime wealth
base can set in motion a trend towards declining inequality which persists for
a long time--from four to six generations, that is from about 100 to 150
years, and that at least as much additional time elapses before inequality is
ré#sonably close to its new steady siate value. The latter conclusion
indicates that the conjecture by Becker and Tomes that the small impact of the
welfare state on measured inequality in the U.S. may be due to mechanisms
captured by this kind of intergeneratioﬁal model of income distribution needs
to be assessed with some care.

Turning now to the departures from the base case examined in Tables 3-5,
we notg first their broad similarity to the central case
results--redistribution is typically equalizing in the long run for all taxes
but the inheritance tax, and inequality first falls and then rises. (It is

worth noting that this is not true if r, B or o are raised to even higher

I
t
levels, generating extremely high —, in which case redistribution

L
t

-~

“a
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is typically disequalizing in the long run.)

In each of Tables 3-5 redistribution of earnings has the same
steady-state impact as in the central case, but transition is slower. The
reason is that as a proportion of mean wealth the tax base is smaller due to
the higher inheritance ratio. For the inheritance, lifetime wealth, and
lifetime income tax bases, we find in all cases that the new steady-state
levels of inequality are higher than in the central case--indeed often
steady-state inequality is increased by taxation. Remarkably, however, in all
but one case (lifetime income base with 20% tax rate) inequality in the trough
is lower than in the central case, and in all cases the CV in the trough is
much lower relative to the ultimate steady-state CV. We also find that with
higher r or B the trough is generally delayed by a generation or two relative
to the central case. In contrast, with higher o the trough actually comes
about a generation earlier, because the higher elasticity of substitution
implies greater sensitivity of saving rates with respect to the after-tax

intergenerational rate of return. These results confirm the importance of

I in determining the success of redistribution in the short-run,
t .

conjectured in the previous section.

Tables 3-5 thus have the interesting implication that if "inheritancgs"
in this model are thought of as including transfers in human form, then
redistribution works significantly better for the first three or four
generations than when inheritance refers only to physical capital. Indeed, if
we reject the possibility that the intergenerational elasticity of
substitution is above 0.5 (life-cycle studies, such as that by Auerbach et.
al., have recently been using intertemporal elasticities of substitution lower

than 0.5) then, although redistribution works less well in the very long-run,
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it can produce lower inequality than in our central case for a long time.
Table 3 shows that with r = 1.046 and lifetime wealth taxation at 10%, for
example, it is not until 15 generations have passed that the CV rises above

its central case value.

V. ALTERNATIVE BEQUEST MOTIVES ¢
At least five alternative possible motivations for bequests have been

-suggested. oﬁe is the imperfect annuity markets examined in Davies (1981). A

.second is parent's desire to "purchase" certain services such as visits and

attention from children, examined in Bernheim, Sh;eifer and Summers' (198S5)

"strategic" bequests model. Third, parents may derive.atility directly from

the amount they bequeath, regardless of its effects on their children, for

"demonstrative" reasons or because of the "warm feeling" given. Such

bequests, like the two preceding kinds, are neither altruistic nor .

compensatory. Fourth, parents may derive utility only from the amount i

received by the child, in which case bequests are altruistic, but ;

noncompensatory. Finally of course bequests may be altruistic and
compensatory, as they are in the current model. This section briefly comments
on how the effects of the second, third and fourth type§ of bequests above can
be analysed via a minor modification of the present model.

Consider first "demonstrative” or "warm feeling” bequests, where

. . - B
U = u(c . ' c + = =2,
t ( ¢’ Bt) and the parent's budget constraint is t Bt Lt zt

Define it 1= (l-b)It 1 as the after-tax inheritance received by the child.
+ +

Then homotheticity of U implies Bt = GBLt, where 6 is now invariant to

-

~ B B
tax and interest rates. Finally, note that It 1 = ré Lt =4 Lt,
+

)

B B
38 1
where E—- = 0 and a;— < 0, as in our "basic" model. This allows us to
a

e
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derive the basic transition equation for an individual dynasty's wealth:

B
(12') L =48 L + [(1-a)B + G ]
t+l t t+l t+l

which is identical to (12) in all but two respects: The first is that SB

replaces 4. Since 6B responds to changes in taxes the same way & does,
this will not change any of our qualitative predictions. Second, the
coefficient © on the square brackets in (12) is missing in (12'). This
captures the only major change in the predictions of the model when
"demonstrative” bequests occur: shocks to the child's after tax earnings or
transfer payments are now reflected one-for-one in the child's lifetime
wealth, rather than only by © dollars per dollar of after-tax earnings.

Before examining the implications of the above for the evolution of
inequality in the model, consider now the "strategic" model of bequests, where
Ut = U(Ct’ st) and S represents services purchased from the child (presumably

at the end of the parent's lifetime and beginning of the child's), and the

). Note first that, if the

altruistic, non-compensatory model U, = U(Ct. I

t It+1

parent “purchases"” S_ from the child at a fixed price p (which may be the

t
outcome of bargaining) and we measure units of st such that p=1, the two

models are identical in the simple world considered here, since St = pIt .
+

Writing both models as U, = (C ), define the parent's budget

t t' Tead

-~

1&
constraint now as ¢ + -I =L = Z . Homotheticity now implies
t ~ t+l t t
r
B ° I

-

~I I 30
=r@L = 4§ L, where just as in the "basic” model, — > 0
t+l t t a”
r

A
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I °I
a8
as ¢ > 1; — = 0, and — < 0. The transition equation for an
. < da db

individual dynasfy's wealth is now:

‘12") Lt+1 B 6ILt - [(1-8)Et+1 ¥ Gt+1]

which is the same as (12) and (12') except for 6i » which however responds to
changes in a and b the same way as § and 63. Thus all three alternative
models of bequests can be characterized by an indi;idual transition equation
identical to (12) with 6=1.

| What effects does this change in the model have on the transition paths
of mean wealth and of inequality when taxes are introduced? Steady-state mean

wealth is now:

% E(1-b
(18') L o 2@
1-b-3

which as before is unaffected by earnings taxation and falls with the
inheritance tax rate, b. Solving for the time path of mean wealth after a tax

increase at t=0:

- § t % x ="
(16') L =(—)I[L -L 1] +L
t 1-b

which declines monotonically as before. Steady-state variance of wealth now

becomes:

2
(1-a) 1+vé
(24') v = E JV(E)

A

‘e

(10
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which now is always decreasing in both a and b. Solving for the evolution of

variance after a tax increase:

t t+2 21 ¢ 0

(27') V =vk + § {V*X[8§ +8 (— - 1)- -D ]

t 2 dOt

3
t+2 21 1 t+2
-Vx[3§ +8 (—-1)D1]1} +— {8 2[2 - gIV(B)D }
62 t 2 ee o t

r

which is similar in structure to (27), and identical if a=b and o=1.
The steady-state coefficient of variation becomes:

1-b-§ +V
(30') CVx = ¢ . CV(E)
1-vé

1-§
which again decreases with a, and is now in some sense more likely to decrease
with b since the ambiguity in © is removed. Regarding the evolution of the
coefficient of variation, two points can be made. First, the proof of
“overshooting” in the Appendix applies directly to the new model if o=1;
otherwise the path of CVt is somewhat harder to characterize. Second, when Lt

is written as a weighted sum of all current and past endowments, as in (31),

we obtain:

t i t+l @ i-(t+l)
(31') L = E&8§([(l-a)E +G ]+ 3§ T $
t =0 t-i t-i i=t+l

which has the same structure as before. Thus, the same kind of "cumulative”
reduction in inequality for geveral generations after a tax increase is likely

to occur, for the same reasons as before.
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VI. SUMMARY

This paper has examined the dynamic adjustment of a model of
intergenerational income distribution with various bequest motives under
alternative linear redistributive schemes. The latter are based on the
taxation of earnings and inheritances, differing only in the relative rate at
which these two components are taxed. With full costs of human capital
investment deductible, and proportional taxation, there is an efficient level
of earnings for each individual which is invariant with respect to tax. Thus
taxes on earnings are in effect lump sum, and can be used to finance transfer
payments in confidence that the result will be equalizing. In contrast,
taxing inheritances--which may include the costs of upbringing and education,
as well as "non-human” transfers--has complex and interesting effects here.

When a pre-announced redistributive tax on inheritances is implemented,
we find that adjustment of inequality, as measured by the coefficient of
variation of lifetime wealth, to its new steady-state value can take a long
time. Indeed our results indicate that, in most realistic cases, inequality
continues to fall for several generationé after the tax change to a level
below the new steady-state value before beginning to rise again. This occurs
because the initial reduction in inequality is "passed on" through
inheritances to following generations, and suggests that "steady-state” models
of the perverse effects of redistribution may not help explain the apparently
small decline in inequality which has occurred since the widespread

introduction of the "welfare state"” in some developed nations.

n

(1,
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Appendix
This appendix demonstrates that in the a=b (lifetime wealth tax) case,
CVt always approaghes from below its new steady-state level after an increase
in the tax rate. This tells us much abou£ the time path of cvt in
transition--for example, in the case where CV* < CV*, we see that inequality

always overshoots its new steady-state value in transition.

Note first that since Et declines monotonically, if we can show that

v * .
t v
— approaches = from below then cvt approaches CV* from below a fortiori
L L
t
v
t 1
(Note that CVt = (=) ¢ (—).)
L L
t t

The behavior of it is of course much simpler than that of Veg. Inm

particular, from (19), the difference between Et and its new steady-state

~%
value, L , declines according to:

t+l
- —% R S

$
(A1) L -L =(L -1L)(---)
t 1-be

- %
so that Ly - L declines at the constant proportional rate:

- % - —%
(L -L) - (L -L)
t t+l 8
(A2) =] - —
- % 1-b6

Turning to vt' matters are not so simple. From (30), when a=b:

t+2 1 1
D [(— - 1)VX - (— - 1)VX]
t 2 2

s 8

2 t+l
(A3) Vt - Vk = (VX - VX)(§ ) + 8
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Note that if the second term could be ignored, Vt ~ VX would decline at a

2 - %
constant proportional rate 1 - § that is faster than that of (Lt -L).

- 2 8
(The stability condition for Lt»in (18) guarantees &8 < I—;;s) of course if

(&2

- %
the second term also declines at a faster percentage rate than Lt - L then

—%x % )
we still have Vt ~ V falling relative to Lt - L . What we show next is that

there is always some t beyond which both terms in (A3) decline faster,

- —%
proportionally, than I.t -L.

The proportional rate of decline of the second term in the RHS of (A3)

D
t+l .
isl-§ -5-. This will be greater than the proportional rate of -
t
= H
decline of Lt - L if
D
t+l 1
(A4) —— < ——
Dt 1-b6

> 1, so that IDtI declining is sufficient for (A4) to hold.

To examine the behavior of Dt' let v > §, without loss of generality.
Note that:

1 t+1 t+1
(A5) AD =D -D = —|v (v-1) - & (8-1)1]
t t+1 t v-¢ v

For ADt < 0 we need:

v lasw - st as > o
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or
v t+l 1-8
(A6) (-) > (—)
é l-v

1-48 v
Now, (I_-) > 1 since v > §, by assumption. But since ; > 1 as well,
-V

the inequality must be satisfied for sufficiently large t.

We have now shown that beyond some t, vt - V* must decline at a faster

- -%
% rate than Ly - L . Let the critical t beyond which this is true be denoted

k. We can now demonstrate the following:

Proposition: There is some t > k such that

v
t v
—  -——
L LXx
t
Vv -V
t vx vx
Proof: Note first that — < — if and only if < —., This is
L Lx L - L% L%
t t
implied by
\'} (V - V) + v
t t
——— =3 <—
L

t (L -L* +L*x Lx
e
X =

since Vt -V .Lt - L > 0. Now it can be shown that

v -V
t

1i

t

m < = 0, so that the desired inequality will be met for some
-0 -— -

L -L

t

finite t. To do so, write:
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x
vV -V v -V
t-1
=0 ( )’ th
% t-1 - = 4
L - L -
t-1.
or
x x
vV -v vV v
@ -
=( v 0)( ).
% ist-k i - -
L - L -L
t-k

Now, letting t approach infinity,

x *x
vV -V v -V
1n () = (7 8 )X )
= P AU,
to - i=t-k i -~ -
L -L L -
t t-k

Since ei <1 for i > t-k, the RHS = 0.

Q.E.D.

t a
‘v

i~
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NOTES
There are five relatively minor differences between our model and
theirs. First, we consider only one kind of *"luck", which is fully
observed by parents while they consider two, one of which may not be
observed by parents. Second, we do not introduce an "unsystematic”
component to taxes. Third, we prefer to think of the model as one of
one child per family rather than dealing with family wealth each
generation. Fourth, we consider two tax schemes in addition to those
analysed in BT. Finally, our interpretation of the human versus
nonhuman capital composition of inheritances in Section IV differs
somewhat from theirs.
As noted earlier, Davies (1986) is in turn similar in most important
respects to Becker and Tomes (1979). Here we follow the notation of
Davies (1986), to which the reader may refer for a fuller discussion of
the basic model. The model presented here differs from that of Davies
(1986) (a) by assuming a particular structure for intergenerational
earnings mobility, and (b) abstracting from.wage growth.
Alternatively, the model can be thought of as one of primogeniture in
which the resources of each dynasty are passed on from one family to
another through a single descendant. Introducing bequests to more than
one child would complicate the model, but would not necessarily lead to
the absurd conclusions that arise when sexual reproﬁuction is introduced
into the model of Bernheim and Bagwell (1985). This is because our
formulation of utility in (6) as depending on one's own child's wealth,
not consumption, can operate so as to sever altruistic links between

dynasties at any point in time.
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vLifetime income” is the sum of earnings and interest accruing to
generation t. It includes interest earned on the bequest, Bt 1’ passed

on by the previous generation. Thus interest received is

r-1
(r-1)B = (=)I .
t-1 r ¢t

Note that the first two schemes are those considered by Becker and Tomes
(1979).

Administrative and compliance costs are ignored. These could produce

L <E + I, and a less equalizing result of redistribution due to
t t t

lower Gt.

Empirical confirmation that bequests are inversely related to the mean
earnings of children in a family was found by Tomes (1981). However,
the compensatory nature of bequests has come into question by those who
have pointed out that equal division of estates between heirs is a
typical pattern, (see, e.g., Hencﬁik, 1980 and 1984), and by Bernheim,
Shleifer, and Summers (1985) who claim to find empirical support for an
alternative, "strategic"”, bequest behaviour. Interestingly, both these
models can be analyzed via a minor modification of the present model
presented in Section V, with few effects on our conclusions. A more
difficult exercise would be to assume U(Ct, Ut+1) as in Laitner

(1979a, b), who analyzes income distribution, but without incorporating

taxes and transfers. Unfortunately, this has the inconvenient feature
of forcing us either (a) to assume fully operative altruistic links with
an infinite series of descendants for each family, which seems

implausible, or (b) to endogenize the probability that such a chain will

%,
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be broken at any point, which seems intractable. Perhaps for this
reason, other authors (e.g. Ioannides and Sato, (1985) exploit the U(Ct'
Lt+1) approach as well.

See Davies (1986) for a demonstration of the points noted in this
paragraph.

The simplest way to see this is by drawing a phase diagram of (23):
Since all the coefficients in (23) are unchanged for t >0, and (v&)t+

*
decreases over time, Ve declines monotonically to V from any initial

point above the new steady state.

* 2
vV ¢ ’
If § = §, equation (24) implies == -E < 1. Solving (24) for
v ¢

V(E), substituting into (27), evaluating at t=0 and rearranging yields

\'} 2
o ¢ ¢ 2 (1-8 )(1-v8) ¢
—_ ==+ (1--){8 - -}.
x ¢ ¢ (1+vé) ¢
v ,
v *
o v
It is then straightforward to verify that - > =’ i.e. V is
o
v v

above the new steady state value, VX.

From (8) and (9) note that Ct and Lt+1 are proportional. Thus the
relative inequality of wealth for generation t must equal that of
consumption for the previous generation. (Note that this statement
applies for any scale-independent inequality index, not just the CV.)
In steady-state this equality means that inequality of wealth equals
that of consumption. In transition, it has the interesting consequence
that changes in consumption inequality anticipate those in wealth

inequality by one generation.
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Tomes (1981, footnote 1, p. 930) confirms that the same result holds in

the Becker-Tomes model.
By a "transfer of human capital” we mean a parental expenditure on a
child's upbringing or education.

A lifetime income tax could be implemented by starting with a lifetime

wealth tax and making the parent's investments in the child's education

as well as the principal amount of a financial inheritance deductible

from the child's “taxable wealth”. Pure taxes on Et or It do not.appear

to have such plausible empirical counterparts here.

This contrasts with Becker and Tomes informal discussion of human

capital (pp. 1180-81) and the formal treatment in Tomes (1981), in which

the level of human capital investment will be inefficient whenever
parents are insufficiently altruistic towards their children.
(Investment in human capital is not carried to the point where its
marginal return is equal to that physical capital.) Presumably this
occurs in their model because they are ruling out negative bequests of
physical capital. Lazear (1983) discusses this problem and estimates
its empirical importance.

This is simply to avoid the inconvenience of a fixed horizon for the
individual, which simply adds expository noise to the analysis without
significantly affecting the conclusions.

Given the production function for human capital, the implied
autoregression mechanism for At can be recovered from the assumed
process for Et' For example, if F=0, a production function of the

c
2 2
form h(s,A) = exp[cls - EZ s 1, Cl, 02 > 0 yields the optimal invest-

i

e
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C -p
1 .
ment rule s (At) = A (e—). Substituting back into the definition
t
2

2
C -»

of Et yields Et = exp At. Thus in this case linear regression
of E to its mean implies linear regression of exp At to its mean.

On the other hand, if (contrary to what we have assumed) tuition
expenditures are not completely tax deductible, the subsidies to
education may just offset the underinvestment in education due to the
earnings tax, as Johnson (1984) has argued.

Empirical evidence on intertemporal substitution, which is analagous to
o, is found in Davies (1981, pp. 573-4), and Auerbach et al. (1983,
p.89). Blinder (1976, p. 621), Griliches (1979) and Taubman (1976, p.
867) all discuss what v should be. More detailed discussion of these
estimates and the parameter values chosen here is available in Davies
(1986).

Changes in v from its base case level were also examined. The results

are not reported here, since our results appear to be quite insensitive

to large changes in v.

[}

t
Initially, we chose the new r, 8§, and B to give — = 0.5 in the
L

t

new steady state. However, the result was implausibly high values

I

t
of — for both the initial (no tax) steady state and many

L
t
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generations after redistribution was introduced. Our choice of the

I
t
period in which to aim for — = 0.5 was based on the notion that the

L
t

tAe,

welfare state has been with us for about two generations.

Distributions with negative domains like the normal are, of course,

somewhat implausible, but nevertheless formally consistent with the

current analysis.

Many benefit-related taxes are largely non-redistributive. Other

elements of the system, such as the social security system, to a large

extent redistribute between age groups, that is across cohorts, rather

than among the members of a single cohort.

Of course, this ignores all the interesting incentive-compatibility -
jssues considered in Bernheim, Shleifer and Summers (1985) by simply =
assuming that market-type transactions can be enforced between parent

and child. Since this is true in equilibrium in ﬁheir paper, and
incentive-compatibility constraints are not binding in the equilibrium

they consider, it seems a reasonable adaptation of their model for our

purposes.

.
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Table 1
cv, /cv*
Tax Base
Barnings Inheritances Lifetime Wealth Lifetime Income
0.1 0.2 0.1 0.2 0.1 0.2 0.1 0.2
1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
.977 .955 L.994] [.991] .969 .935 .972 .942
.956 .914 .996 1.000 .947 .892 .950 .897
.940 .881 1.002 1.020 .935 .871 .935 .868
.928 .857 1.010 1.043 .930 .927 .853
.919 .839 1.018 1.066 [:EZE] .870 .922 .846
913 .826 1.026  1.086 932 .878
.908% .817 1.033 1.102 .935 .887 .921 .846
.906 .812 1.040 1.116 .938 .895 .922 .849
.904 .808% 1.045 1.126 .942 .902 .924% .852
.902 .805 1.049 1.134 . 945 .908 .925 .855
.902 .803 1.052 1.14Q . 947 .912 .926 .857
.900 .800 1.061*% 1.154% .955% .924% .931 .865%
.900 .800 1.064 1.159 .958 .927 .933 .868
.900 .800 1.064 1.159 .958 .927 .933 .868
Table 2
L, /L*
Tax Base
Earnings Inheritances Lifetime Wealth Lifetime Income
0.1 0.2 0.1 0.2 0.1 0.2
1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
1.000 1.000 .964 .924 .964 .924 .978 .954
1.000 1.000 .935 .867 .935 .867 .960 .919
1.000 1.000 .913 .825 .913 .825 . 946 .892 -
1.000 1.000 .896 .794 .896 .794 .935 .871
1.000 1.000 .883 .770 .883 .770 .927 .855
1.000 1.000 .873 .753 .873 .753 .920 .842
1.000 1.000 .865 .740 .865 .740 .914 .833
1.000 1.000 .859 .730 .859 .730 .910 .826
1.000 1.000 .854 .723 .854 .723 .907 .820
1.000 1.000 .850 .718 .850 .718 . 904 .816
1.000 1.000 .847 .714 .847 .714 .902% .812
1.000 1.000 .840% .705% ~840% . 705% .897 .804%
1.000 1.000 .838 .703 .838 .703 .895 .802
1.000 1.000 .837 .702 .837 .702 .895 .801

[::]— indicates a minimum

* - convergence to within 1% of

new steady-state value.
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Table 3

Higher r Case

Ccv, /cu*
Tax Base
Earnings Inheritances Lifetime Wealth Lifetime Income
0.1 0.2 0.1 0.2 0.1 0.2 0.1 0.2
1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
.986 .973 .986 .972 .970 .938 .975 .949
.972 .945 .978 .946 .891 .954 .907
.959 .920 .967 .930 .860 .938 .874
.948 .898 .979 .982 .919 .845 .926 .853
.938 .879 .985  1.004 .914 .842 .919 .840
.931  .863 .992  1.028 : 915 835
.924  .850 1.001 1.053 .915 _ .858
.919 .840 1.010 1.077 .919 .871 .913 .838
.915 .831 1.018 1.099 .924 .885 .914 .842
.912 .825 1.027 1.118 .929 .898 .916 .848
.909%  .819 1.034 1.135 .934 .910 .919 .855
.903 .806% | 1.062 1.188 .956 .950 .932 .880
.900 .800 1.083% 1.216% .975%  ,973% .945%  ,900%
.900 .800 1.088 1.220 .980 .976 .949 .904
Table 4
Higher o Case
CVg/Cv*
Tax Base
Earnings Inheritances Lifetime Wealth Lifetime Income
0.1 0.2 0.1 0.2 0.1 0.2 _ 0.1 0.2
1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
.987 .974 .981 .966 .967 .933 .974 .947
.973 .947 .972 .941  .885 .952  .903
.960 .922 .973 .925 .861 .935 .872
.949 .900 .979  1.009 .925 .854
.940 .882 .991  1.057 .919 .878 .919
.932 .866 1.008 1.109 .925 .905 .851
.926 .853 1.025 1.159 .935 .937 .920 .859
.920 .842 1.043  1.204 .947 .969 .924 .871
.916 .834 1.060 1.243 .960 .998 .929 .885
.913 .827 1.076 1.276 .972  1.022 .935 .898
.910 .821 1.091 1.303 .984 1,043 941 .911
.903%  ,807% | 1.140 1.373 1.026 1.098 .966 .954
.900 .801 1.170% 1.397% 1.053% 1,118% .987%  _978%
1900 .800 1.176 1.399 1.058 1.192 .993 .982

D- indicates a minimum
* - convergence to within 1% of new steady-state value.
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Table 5

Higher B Case

CVg/Cy*
Tax Base
Earnings Inheritances Lifetime Wealth Lifetime Income
0.1 0.2 0.1 0.2 0.1 0.2 0.1 0.2
1.000 1.000 1.000 1.000 1,000 1.000 1.000 1.000
.985 .970 .983 .968 .966 .930 .973 .945
.969 .939 .975 [~956] . 940 .878 - .950 .899
.955 .912 |.972| .959 .922 .845 .933 .865
.943 .889 .974 .973 .911 .830 .921 .842
.934 .869 .980 .993 . 905 |.827| ,913 .828
.926 .854 .986 1.015 |.904| .832 .908 .822
920  .841 .994  1.036 .906  .841 .906
915  .832 1.002  1.056 .909 - .852 .822
.912 .824 1.009 1.074 .913 .864 .906 .825
.909% .819 1.016 1.090 .918 .874 .908 .829
.907 .814 1.022 1.103 .922 .884 .909 .833
.902 .804% 1.044 1.143 . 940 .914 .919 .852
.900 .800 1.058% 1.162% .952% .930% .927% .864%
.900 .800 1.061 1.164 .955 .932 .929 .867

[::]- indicates a minimum or maximum

* — convergence to within 1% of new steady-state value.
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