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I. Introduction

It has long been thought that inheritance exerts an unambiguously
disequalizing force. Although there has not been similar unanimity con-
cerning the long-term impact of redistribution, at least a sizeable group
of economists have believed it favorable. Recently both positions have
come under attack in steady-state models of income distribution embodying
altruistically-motivated intergenerational transfers.

Both laitner (1979a and b) and Becker and Tomes (1979) show that
inheritance is unambiguously equalizing. Further, Becker and Tomes show
by examples that in at least some cases a linear redistributive tax-transfer
scheme can have a zero or positive effect on steady-state income inequa.lity.1
In fact they conjecture (p. 1178) that the failure of attempts at redistri-
bution to reduce measured inequality in income very much in the U.S. over the
last half century might well be due to the operation of the intergenerational
mechanisms that can produce this perverse effect.

Predictions of an equalizing impact of inheritance and a perverse effect
of redistribution may both appear provocative. However, it is not surprising
that with altruistic transfers intergenerational consumption-smoothing reduces
intragenerational inequality. What is not clear is whether the perverse
effect of redistribution is also a "natural" outcome. This paper demonstrates
this is not the case.

The paper shows that a perverse effect of redistribution depends on a
severe decline in the scale of inheritances and (therefore) mean lifetime
wealth. A reduction in the scale of inheritance reduces the scope for its
(unambiguously) equalizing effect. The drop in mean lifetime wealth ensures

that the amount available for redistribution will rise only slightly, or



actually decline. (It is neither necessary nor sufficient for a perverse
impact, however, to be beyond the peak of the "lLaffer curve".) It is
argued here that with the most "realistic" parameters the fall in inherit-
ances and lifetime wealth induced by redistribution is not sufficiently
severe to produce a disequalizing result,

There are two principal factors that determine the sharpness of the
drop in mean inheritance brought on by increased redistribution. One is
the elasticity of substitution in parents' utility functions between their
own consumption and their children's lifetime wealth. The higher this elas-
ticity, the greater is the drop in equilibrium mean inheritance. The other
factor is the level of the interest rate relative to the rate of growth of
the economy. The higher the interest rate, the greater is the impact of
a given absolute change in parents' consumption on children's inheritances.
In consequence, the more semsitive is mean inheritance to changes in
redistribution.

Both independent empirical evidence and comparisons of alternative
equilibria of the model suggest that an intergenerational elasticity of
substitution below unity is the "leading case." With an elasticity below
unity a disequalizing impact of redistribution can only be obtained if the
interest rate exceeds the growth rate by some critical amount. Illustrative
computations show that the critical interest rates range from the moder-
ately, to the implausibly high. Hence, with "real-world" parameters in the
present model redistribution is equalizing. The explanation for the failure
of redistribution in the U.S. over the last 50 years must apparently be sought

elsewhere.
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The paper proceeds as follows. First we set out the determinants of
family income, in Section II. Lifetime earnings are determined by wealth-
maximizing investment in human capital. In addition to earnings people
receive inheritances in non-human form, and either pay taxes or receive transfers
according to a linear tax-transfer scheme based on pre-tax lifetime wealth.
Rental rates on both human and non-human capital are exogenous; that is,
we examine a "small open economy".

In Section III the consumption choice problem is outlined and the impact
of taxation on desired transfers is investigated. We are then able, in
Section IV, to study the determinants of equilibrium growth, making use of
the aggregate consumption function implied by Section III. Section V solves
differential equations for income and consumption. The latter are written
as functions of past shocks to earnings ability and the various parameters
of the model. It is a short step to derive the equilibrium means, variances,
and coefficients of variation.

Section VI studies the impact of changes in the attempted scale of

redistribution on equilibrium mean income and consumption, and inequality. The

magnitude of these effects is studied in Section VII, which presents examples

of alternative equilibria.



II. Determinants of Family Income

We consider a model in which reproduction is asexual, A single parent
has a single child, Thus the roles of differential fertility, estate division,
and mating are not considered, In the absence of government, a member of
generation t would have lifetime wealth Rt’ composed of lifetime earnings
and inheritances, Et and It respectively, The former is the product of the

fraction of time devoted to working, 1 - Ses the human capital stock, H*, and

t’

the rental rate on human capital, LA

¢)) E, = Q- st)th:
where s, = the fraction of time spent in human capital formation, The

inheritance, on the other hand is

2) It = rBt-l = r(Rt-l - Ct-l)

where Bt-l is the bequest left by the previous generation and r is one plus
the interest rate, The rental on non-human capital, r, is assumed constant
for all time, while that on human capital grows at the constant percentage
rate q -1, Factor prices are given from outside the model, In other words
we examine a "small open economy',

In this model lifetime earnings are the result of optimal investment in
human capital in a one period setting.2 Although, since there is only one
period, one does not need to borrow to finance schooling, the absence of
borrowing difficulties means that the model has a perfect capital market
spirit, With a fixed amount of time available for learning or earning the
individual will maximize (1) by choosing an optimal Se. The first-order

condition is
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t_ on¥ * o
3) 5;: = (1- st)wt Bst - th = 0,

In other words one selects s, to equalize the addition to post-school earnings

t
and the (foregone-earnings) cost of education at the margin,

A crucial element in our model is the relationship between the E's of
successive generations, If one wants a stationary distribution of Et
(except for scale) and imperfect heritability, the only tractable formulation

appears to be linear regression to the mean, Pursuing the discussion in terms

of net human capital, H, = - st)H:’ we require

%) Ht = (1- v)H+th_1 + €

where €, is a random term with mean zero and finite variance and H is the

constant mean net human capital.4 For stationary variance in Ht’ V(Ht)’ we
require
V(e,)

(5) V() =—
1-v

To obtain (4) as the result of maximizing behavior we may assume that

"ability", At’ is subject to the same kind of linear regression:

_ e A
(6) At = (l-vA)A+vA At-1+ €

and that for given s_, human capital production is proportional to ability.

t’
For example, suppose

7) B = a,sEAt, 0<Ex<1

Then optimal S, is uniform for all at

-5
St T THL



and we obtain (4) directly, where

ISP S
v =alg) v
g .
and 6 = “(Eii) ét.

The degree of heritability of earnings, given by v, plays an important
role in the subsequent analysis, Note that v2 is the proportion of the

variance of Ht explained by variation in H Empirical estimates suggest

5

t-1°
a value of v2 in the range 0,25-0.5, that is 0.5 <v < .707.

Finally, how does the govermment redistribute income? It is assumed
to impose a linear redistributive tax-transfer scheme based on lifetime
wealth, (Such ascheme, of course, has no impact on optimal human capital

investment,) Lifetime wealth after-tax is therefore:
8 R, = ﬂ-u)wt+1t+69

where u is the constant marginal tax rate and (ld-u)Gt is guaranteed lifetime
wealth (provided Et-FItE:O). Denoting mean values of Et and It’ Et and Et

respectively, the self-financing level of Gt is clearly
G = u(Et+It +Gt)

t

or
9 6, = G5 @ +1).

Substituting (9) into (8), and taking expectations, we find
(10) R, =E +1I,

so that (9) may also be written:

") G = @g)Re-



111, Determinants of Transfers

We assume that the utility of generation t is an additively separable

iso-elastic function of the consumption of the current generation, Ct’ and

the lifetime wealth of the succeeding generation, Rt+1:6
- 1=
CtlY Rt-:
1‘Y+B 1-vy > Y#1
(11) UE =
ZnCt + BZnRt+1 s y=1

where B reflects the strength of altrusim, and y is the inverse of the
elasticity of substitution between parental consumption and children's income,
0. We find below that whether this elasticity is above, below, or equal to
unity is one principal determinant of the impact of the redistributive scheme,
There is a certain amount of empirical evidence which suggests o< 1 is
most "“realistic".

The parent maximizes (11) subject to a constraint relating expenditure on

Ct and Rt to total resources, Let the pre-tax lifetime wealth of generation t

+1

before transfers be denoted
m —-—
a12) Bt = Et + Gt'
Substituting (2) and (12) into (8)7
-— - m -
(13) Reyp = A-w (R 4 +r®R -COI.

Pre-tax lifetime wealth of generation t+l is
R

m t+l
as Rew = Ty

Using (14) we may write the constraint (13) in more familiar form:



m m

R R
! t+l el
(13") C, +—— =R +—/—.

Maximizing (11) subject to (13’), from the first order conditions we

i

obtain

(15) e[R + - ] =02

where Zt may be referred to as "family resources", and

1-y _
(16) 6 = {1+pYr@-uw1 ¥ } .

The consumption plan is thus one in which a fraction § of family resources
is appropriated for the consumption of the parent, This fraction falls with

increases in the degree of altruism, B, It is related in a more complex

way to changes in r and u and differences in y, What is most important in

this paper is how it reacts to a change in u: .
>0, vy<l1 -
17 e 1Y) { - =
(17) au‘e(l u)( ) =0, y=1
<0, yv>1

It is demonstrated later that it is the y< 1 case which is most conducive
to a perverse effect of redistribution. Intuitively, one can see at this

stage that this makes sense. If © actually rises when u increases, inter-
generational transfers must surely decline in aggregate. This will be dis-

equalizing for the reasons already outlined in the introduction.

Finally, we should comment on the fact that under (15) Ct > Rt’
and therefore It+1'< 0, is possible. This does not offend on the grounds
of realism. Negative bequests--transfers from chila to parent--are often -
observed (as pointed out, e.g., by Shorrocks, 1979, p. 419). If one extends

the definition to include in-kind transfers--meals, visits, etc.--it seems



clear that the balance of transfers over a lifetime may frequently be from
child to parent. The reason that negative transfers are upsetting is that
they depend on the child’s volition, yet we have not assumed any altruism on
the part of the child toward his parent. This anomaly can only be removed
by entering the consumption of all generations in the utility function as

in Laitner (1979a and b) and Lowry (198L). The justification for using the

simpler approach adopted here is discussed in footnote 6.

IV. Equilibrium Growth

We assume the rental rate on human capital grows at the constant per-
centage rate q - 1. For stationarity we require mean resources and con-
sumption, Eé and_(':.t to grow at the same rate. This implies constant growth
for E; and Gt as well. The question we first address is what relationship
between aggregate consumption and life wealth must hold for equilibrium growth
to proceed.

Mean life wealth, Et’ equals the sum of Et and it’ or

Rt aad E + r(Rt-l - Ct-l).

t
If both §£ and Et grow at the rate q - 1 this can be written:
— — r a— —
R, =E_+ q(Rt - ct).

The required relationship between‘(-:.t and Et simplifies to
- - &—- -g—
(18) C,. (r)Et + (1 r)Rt

This relationship is illustrated in Figure 1 for the r > q case. Since

E; = E; + It’ the vertical distance between the 45° line and fk gives

equilibrium'it. As shown, with Et = 0 the only possible equilibrium is one

where Et = Et' (This is also true with r < q.) . In other words, in order to

preserve I-= 0, in each generation all resources must be consumed. Thus when

r/q changes, the stationary condition pivots around the (Et’Et) point.
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Note that when r = q the stationary condition requires simply that
C, must equal E., irrespective of _Rt' The reason is that any -it will
grow at the rate q, since r = q, as long as there are no fresh additions
to the stock of inherited wealth in any generation. Hence with r =q,
consumption must exhaust earnings, but leave inherited wealth untouched

in each generation.

The relationship between Et: s It and Et when Et # Et can be studied with

the help of Figure 2. Here we plot Et -E

e that is what might be referred

to as "consumption out of inheritances", against -I-t. In all cases Et - Et
is simply a multiple, 1 - %, of -it. In other words, with given r/q, there
is a particular fraction of this generation's inheritance that must be
consumed in order that -ft a - qft, and this fraction is independent of the
level of -it' A higher r/q naturally raises this required fraction of
consumption,

In order to characterize equilibrium growth fully we must examine the
behavioral relation between it and Et' Using (12), (15) gives the "consumption

function"

En

_ e ¥ 6
O(r, +

Ce

1
t+)

Since Et and Et grow at the rate q, using (9') this may be written

- _  E_+q(GF-)R
C, =8|, +—= L

t
t+ r

which simplifies to
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@19) c, =o{[L +——‘1—r(1_u)]Rt + QE).
This expression has a ready interpretation. Parents consume part of

their own resources, on average OI—{t. In addition they project the resources

of the next generation, believing that

and Gy =4 G = d(77R

These amounts appear in (19) discounted at the rate r.

The unique equilibrium relationship bet.ween Et and Et: is given by the
point where the line representing the consumption function (19) intersects
that based on (18). Figures 3 and 4 illustrate this for the r =qand r > q

cases, respectively.
r
> q°

increase in the "propensity to consume", 0, out of family resources shifts

Figures 3 and 4 make clear just how 6 and u affect Et and Et' An
the consumption function upward and increases its slope. Thus an increased
propensity to consume lowers equilibrium Et‘ Note that a positive effect on
Et can, however, be obtained. When r< q (the case not shown in the diagrams
here) the stationary condition is downward-sloping. The decline in Et
as Et falls to the new equilibrium in this case halts before Et returns
to its original level, since the stationary condition requires higher Et at
lower Et’

An increase in E shifts both behavioral and stationary conditions down.
While it lowers the slope of the consumption function, it increases that of
the stationary condition. Equilibrium ﬁt therefore rises. (Figures 3 and 4,
as drawn, differ only in that the latter uses a higher value of r/q. The

impact on equilibrium Et is evident.)
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Figures 3 and 4 also allow us to anticipate the analytic results
of Section VI on the impact of a change in u on aggregates. When y =1,
8 is unaffected by changes in u. It is therefore clear from (19) that
a rise in u rotates the consumption function upward. 1In all cases this
reduces equilibrium.i£. Hence redistribution leads to an unambiguous
decline infwealth'in this model when y = 1. However, the impact onEt
is in the same direction in only one case. When r > q, Et declines but
with r = q there is no change. (With r< q, Et actually increases.) In
Section VI we find that all these results hold for any value of vy.

We find, in Section VI, that the levels of y and r/q are the crucial
determinants of whether increased redistribution is actually equalizing.
It is demonstrated that what is required for a disequalizing impact is a
large effect of u on equilibrium'it. Figures 3 and 4 allow us to see why

lower values of y (i.e., high o's), and high values of r/q produce the

largest values of ISEE|’ and are therefore least conducive to an equalizing
effect.

We showed above that increases in both u and 9 lower Et’ It is therefore

clear that lg;sl will be greatest when~%% > 0, or (from 17) y< 1. The
impact of E is a little more complicated.

Figures 3 and 4 compare the effects of raising u in the r = q
and r > q cases. In fact the diagrams were drawn on the assumptions that
Et =1.0, & = % (and y =1 so that %g = 0), and u rises from 0 to 0.5.
In Figure 3 the mo-tax equilibriumi_{t = 1.0, while the 507 tax rate lowers
steady-state E; to 0.5. On the other hand, in Figure 4, with i = 1.5, the

increase in u takes Et from 2.0 to 2/3, a greater éhange in proportional

(and absolute) terms.
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Why is the proportional impact of a rise in u on equilibrium
Et greater with hiéher r/q? The diagrams show that raising r/q has two
effects. First, the slope of the behavioral condition actually becomes
less sensitive to a change in u. By itself this would make

lggﬁ lower with higher r/q. Second, however, the stationary condition
becomes steeper. The effect this has is particularly evident in the com-
parison of Figures 3 and 4.

The inclined stationary condition of Figure 4 means that when u rises
it is not sufficient for Et(it) to drop until E; returns to its original
level. In Figure 3 this would have returned Et - Et to zero and equilibrium
would obtain once more. With the inclined stationary condition of Figure 4,
however, when'Et has fallen to its original level Et-Et/Et will, of course,
exceed to unique equilibrium values. A further decline inlit(it) mst
take place so that Et can fall sufficiently to restore the required value
of E£-Et/it°

More intuitively, the higher is % the greater is the change in equili-
brium‘Et associated with a change in Ei. This is just a consequence of the
greater fecundity of saving. Think for a moment in terms of disequilibrium
dynamics. With Et out of equilibrium--say too high due to a rise in u--
< q'ft, and likely I .. < Et.

the first step in adjustment would give Et

+1 t+l

A process of declining mean inheritance is set in motion. With each decline
in<i, however, high r/q gives a large change in the equilibrium value of c.
With a stable consumption function this means that the change in I and R
required to bring desired C down to equilibrium'E will be large. At bottom

this is due to the fact that a dollar's worth oflsaving buys a greater
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increase in child's inheritance with a higher interest rate, which is

what is behind the steeper stationary condition with higher r/q.

Finally in this section we may solve (18) and (19) for the equili-

brium values of Et’ Et and it' First we have

, - (1-8)(L-u) .— (1-0)(A-u) =
(20) R, = [(1-5) - (l-e)u]Et = I ¢ ]Et

3R
where § = %(1-9)(1-11). It is easy to confirm that (20) implies ¥§< 0,

OR 3R
t t .
—_— —_—< 0 0 1
SG/D 0, and 3 (in the 0 fixed case), agreeing with the diagrammatic

analysis. Mean consumption, on the other hand, is

(21) c, = %%Et
Rewriting ¢ as
= - L1y-%
¢=1+ (1 e)[u(q ) q]

it is clear that (21) agrees with the diagrammatic result that 9 fixed,

>
< 0 as -;-§1

E’In |

Since -it: = ﬁ(ﬁt-at) we may use (20) and (21) to derive
- 6-0. —
2 = (—
(22) I =( 3 ) By _ _
a:t aIt
It is readily confirmed that S5 < 0 (holding 8 constant), 3 < 0, and

dI
—% > 0 as the foregoing diagrammatic analysis implied. Note also that
o)
q
- 2
I,<0 as 6 =-§(1-9)(1-u)<2 8
or

- 2 £ r{-u
It:< 0 as e>q+r(l-u)
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Since —=i-u) __ _ » and the latter fraction may itself not be
q + r(l-u) ~ gir

very high, it is clear that negative mean inheritance is more than a

curiosity in this model. This is especially true with u > 0.
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V. Equilibrium Inequality

In this section I show that under certain parameter restrictions the

model gives distributions of lifetime earnings, wealth, and consumption

8 The next

which all have finite stationary coefficients of variation,
section performs comparative static exercises with the results,

Lifetime Wealth:

"Money" lifetime wealth, R:, consists of Et’ Gt’ and It' Noting that

Et==tht, and recalling (15) this may be written

m
(23) Rt

m
tht + G, + (1--11)(1--6)1:'Rt_1 - OCWth + Gt)

m
(1- 3)[Wth + Gt + (1- u)rRt_I] .

Solving this first-order difference equation we find

B = (1-0) 2 [r(@-0)(L-wl @ _H_ +6_ ) r-0)1-uw) <

=0
We can express this relationship in terms of current parameters and past

random shocks by substituting in
-— w 3

(24) B, =H+ % vie_

and noting from (9) and (14) that

= -2 g®
(25) Gy x: Ry -

We now have

(o) w .
(26) K = (1-8) = 51{(wtﬁ+u§"‘:‘)+w Svle
i=o t j=o

i) -

The expectation of ¢

tei-j =0, all i,j. Thus, as long as 0<6<1 (a mild restriction),



[
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(1-0)w H
-m t
(27) Rt = _¢___

as expected from (20). Note that g = (1-6)- (1-8)u>0 is required for .I?:,
Et > 0. This condition is satisfied whenever r < q, and also with values of

r > q in the apparently "realistic" range.9

Returning to (26) we see it can be rewritten:

© @
(28) R =T+ (1-0)w, Z6° = vie ..
t t t oo j=o t-i-j
or - o 61+1_vi+1
=R +(1-0)w, iEo(—-—a_—v—) €.y 5 (8#V)
m
(29) Rt .
_Tm - i,, . -
=R+ (@1-0)w, I & (i), 3 (8=v)
1=0
Finally, for § #v, the variance of RI: is:
V(R,)
(30) VED = a-oil —E g yay = —E
AQ-8v)(A-8") (1-v)

Note that 0<62<1 and 0< 6v<l are required for positive values of V(R'::).
Both conditions are satisfied, however, given the previously noted restrictions
on § and v,

In order to study inequality, as reflected in the coefficient of

variation, we divide (30) by the square of (27) to get:

2
(31) o &™) = VP @R) = [—LEEVE 51 cv? (1),
Q-6v)(AQ-87)

This relationship immediately draws attention to a fool-proof method of
redistributing lifetime income, The term in brackets does not depend at all
on the distribution of H, One may therefore redistribute Rt without any

perverse results simply by redistributing Ht’ In other words a linear
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redistributive tax-transfer scheme based on net lifetime labor income would
be unambiguously equalizing, for lifetime wealth, This adds some weight

to the standard arguments against taxing capital or investment income (i,e,,

te

favorable impacts on efficiency, and growth; and distribution via an

increase in labor's share brought about by faster capital accumulation), -

A second point which is clear is that a decrease in intergenerational’
earnings mobility (a rise in v) must increase equilibrium inequality. This in
turn implies that inequality in R is always less than in H for positive values
of u, CVZ(R) takes on a maximum with v=1, Since ¢ = (1-8) - (1-8)u< (1-5)

2
=—f o’ m) < cvP®m). O<u<l
v=1 a- 6)2

(32) v’ )|

That is, inequality in R is always less than in H. This puts an upper bound
on any damage that might be caused by redistribution in a case where it has a
perverse effect.
Consumption:

In equilibrium the distributions of C and R must be identical except

for scale, From (13) and (15)

(33) R

_r1-9)d-w
C

t+l t°

This proportionality means that CVZ(Ct) =CV2(R » and since in equilibrium

e+1)
CV's are constant we may simply say CV2(C) = CVZ(R). This removes one element

of ambiguity from the measurement of "inequality" in this model, It also

makes it a little easier to understand the unambiguously equalizing effect of
inheritance. In the absence of perfect heritability of earnings (v =1), transfers

must be used to prevent extremes in Ct matching those of Et within a family

dynasty, While this seems to have strong intuition, some have suggested in
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informal treatments that a disequalizing effect is possible in this type
of model. (See, e.g., Tomes, 198la, pp. 928-930.)

The reason that an ambiguous impact of inheritance in the type
of model considered here might be expected is that there are two competing
Noffects" of inheritance whose relative importance does vary. On the one
hand, for parents of equal Rt’ transfers to children are inversely related

t This is highly equalizing, On the other hand, allowing R, to vary,

°Epre
with v>0 expected inheritance and expected earnings ability are positively

related, The overall correlation of Et and It+1 can therefore not be

+1
signed.l‘0 what we show here is that although the relative importance of these
"effects" can vary with v<1, their net result is always equalizing.

Inheritances:

The degree of "inequality" in inheritances is not studied here, 11

Analysis of the reaction of CVZ(I) to changes in u is unilluminating, Suppose
that at u=0, §>0, and we therefore have CV2 (I) >8. Raising u we may

reach a point where 6 =8 and'it==0. As we do so CVZ(I) goes to infinity,

Further increases in u may give 6<8 andiit‘<0. Correspondingly CV2(I) will come
down from infinity and start to decrease, It is not clear, however, that
inequality in It in any fundamental sense would initially rise with u and then
fall, In addition the dispersion of It bears no simple relationship to "economic

inequality" in this model and is therefore of limited interest.

VI, Effects of Redistribution

Looking first at the effects of redistribution on aggregates, we find

that

oR _
@ st = EuEco,

Y#
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Mean lifetime wealth always declines when u rises, Note that since

= __=.,= 3R _JI
Rt = th+ It’ St - S ? and the mean inheritance must therefore fall.

Since It = 1'(-121:_1 -Et-l) this also means that the absolute difference between

Ct and f{t must decline., From our discussion in Section IV we might anticipate

that the same would hold true for the percentage difference, In fact

C
o)
(35) Re - 98 5 >0
du ry(L-8)(1-u)

so that the '"propensity to save" out of Rt unambiguously falls as u rises,

Turning to the impact on the level of consumption

d¢
t _o[(1-0)(A-u-358]=
(36) Sa = 5v8 Rt .

When r=q, §6=(1-u)(1l-6), giving gg =0, as we knew from the fact that Et =wt'ﬁ

under these circumstances, When r>q, %<0 because 6> (1 -u)(1-6), Finally,

with r<q, g—E>O. Hence, although redistribution always reduces equilibrium

i, as shown diagrammatically earlier, it is possible for the standard

of consumption to rise, The leading case is, however, clearly r>q,
Redistribution "normally" will reduce mean inheritances, lifetime resources, and

consumption,

What is the impact on inequality? Consider first the r=q case:

2

on e, D el m,
T a-ev@a-s9)

Now

(38) % =120 +e(1—§-x)].

For finite y this is always negative. Thus we can see from (37) that with
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)
Y 21 and, consequently, % <0, BCVZ R must be negative. On the other
r=q

hand, as the examples computed in the next section confirm, with y <1
04, ; dvi@®) . .
the py 0 influence may be strong enough to make " rise, depending
on parameter values,
Unfortunately, when we allow r # q the situation becomes less clear-

cut. When r # q, 0 in (37) is replaced by # = (1-8) - (1-8)u or

= S SN £y . L
(39) g=( q) (T-uw) + 9[q + (1 q)u].
We have

F _ r x r, 198
E-¢-na-9+E+a-HuP.

Since the coefficient on g—z here is positive, we still get clear-cut results
with r <q, When r <q the first term is negative, and with y 2 1, %5 will
consequently be negative, giving BCTY‘;GQ' < 0. However, when r > q the first
term is positive, and %E > 0 is possible even with Y 21, One can see that
if r is only slightly greater than q the gﬁ > 0 result will only be given
with quite low values of Y. (See (17).) As r/q rises, however, %5 >0 can
be obtained with increasingly high values of Y.

To what extent does the %5 > 0 possibility with vy 2 1 modify the clear-
cut r = q situation? This is a question which can best be answered by
choosing plausible values for other parameters and seeing how high r/q
must rise before %2;@)- > 0 is obtained with y 21, This is done in the
next section., The conclusion is that some disequalizing effect is obtained
with Yy =1 at an (annual) interest rate of 4,5%, while with y = 2 an interest

rate of 7% is required, These rates are higher than the usual estimates of
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mean rates of return on household wealth in the U.S., as pointed out in

the next section. Hence we may perhaps think of the y 2 1 case as one
P

where redistribution works, without doing too much violence to the facts.

(s

Caution is certainly warranted, however.
As mentioned earlier there is some empirical evidence suggesting

that vy 2 1 should be considered the '"leading case".12 Taken separately

-y R Y
the additive components of the utility function = and B ftl each display

the constant relative risk aversion form, with y the index of risk aversion,
What evidence there is suggests Y ® 1 in the risk aversion context. In

studies of consumer demand Yy has been estimated as the elasticity of the
marginal utility of income and values greater than unity are generally obtained.
(See Stern, 1977,) Another small body of literature estimates the elasticity
of substitution between consumption at different points in the life cycle

of a single generation. This provides estimates uniformly below unity.
Finally, in a model of intergenerational transfers similar to that studied
here, but with more than one child per family, Tomes (1981b) estimates an
elasticity of substitution between the incomes of siblings of 0.86., While none
of this evidence bears directly on the intergenerational elasticity of
substitution considered here, it does at least suggest that y 2 1 may be the
"leading case"., This presumption is strengthened by the fact that the
equilibria computed in the next section are most "true-to-life" with

Y21,
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It may seem hard to understand how a perverse distributional result
can be obtained in this model, The key is to realize that both Ct and Rt+1

are proportional to Zt‘ Letting m and My be the shares of Rt and

m m
R R
—t+l in Zt respectively, and noting that CV2 (—'-:;:-l—) = CV2 (I—{:+1) and does not

vary with t, we may write

(40) ov?(€) =cv? (2) =r2ev? (R) +maCv” &™) + 200V (R)CV R
where p is the correlation coefficient for Rt and g:l_'_l. Since p is typically
13 2
small, = and CV (C) = CVZ(R), substituting in for I_{m we have:
2
2 M2 2
(41) CV (C) ~ ¢ 2)CV (E+G).
1- ™

There are two main effects of a rise in u on which (41) allows us to
focus, First, unless R is more than (negatively) unit elastic with respect

to u, -g—g>0 and CV2(E+G) falls as u increases, On the other hand, the shares

™ and oy fall and rise respectively., The first influence lowers inequality,
What is the effect of the second?
As we have noted above, CV2 (R) is at a maximum with v=1, It is
readily confirmed that with this limiting value of v, CV2 (R) =CV2(E+G).14
Hence in all cases with 0sv<l, CV2 (R) <CV2 (E+G). Thus the shift in weight from
CV2 (R) to CV2 (E+G) in (40) when u rises tends to increase equilibrium inequality.
The result of the change in weights can be explained more intuitively.
We have a model where inheritance is unambiguously equalizing, An increase
in the scale of redistribution results in a decrease in the scale of inheritance,
which is reflected in the drop in R. The decreased scale of inheritance gives
it less opportunity to equalize the underlying digtribution of E+G,
We can now see why the conclusion that lower values of y are more likely

to give a perverse distributional effect is obtained, First, the lower y the
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more severe is the effect of a rise in u on R. The greater shift in weights
in (40) is therefore obtained when y is lower, However, in addition, the
greater drop in R with lower Yy leads to a smaller increase in G, Hence
with lower vy, CV2(E + G) drops less. In fact if y is sufficiently small G
may actually fall leading to an increase in CVZ(E + G).15

The complete intuition therefore is as follows. The lower y the
greater is the reduction in the scale of inheritances as u rises. The less
therefore is their equalizing impact on the underlying distributions of
E + G, But in addition to this, the severe drop in I and R with lower Y
reduces the amount available for redistribution,

The reduced efficacy of redistribution at higher levels of r/q can
also be readily explained with the help of (40), From (20) and (34), the
% change in E; with respect to a change in u is

-0

1 Re -0
R Su - ye(i-w) O

Higher values of r/q reduce # and therefore make i; more responsive,
proportionally, to a change in u, This means that the higher is r/q the
greater is the weight-shifting influence of a rise in u in (40).

What is the influence of other parameters on the efficacy of
redistribution? Those of greatest interest are the heritability of earnings,

v, the degree of altruism, B, and the tax rate u itself, First we have

2

2
OCV_ (R 258 2
(42) —5"4-7- = o cve(H) > o0,
Qa -62) q -6v)2

0
By the same argument used to sign _E%éi&l above, it is clear that an increase in

u will reduce acvz R for r 2q and vy 21, Hence

i
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In terms of (40) the explanation for greater efficacy of redistribution
with higher v is that as v increases, CVZ(R) rises toward CV2(E + G). Hence
with high v the shift in weights in (40), which tends to raise inequality,
has less scope to operate than the drop in CVZ(E + G), which works in the
opposite direction,

Turning to B, (16) makes clear that the higher is P the more sensitive

will be @ to a change in u., Hence in the y > 1 case redistribution will be

more effective with higher B since %% (which is positive) will be higher.
On the other hand, with y< 1, %% (which is negative) will be lower with
higher B and redistribution will have a greater tendency towards a
perverse result. The greater the subjective importance of intergenerational
transfers the greater will be the effect of a change in their price.

The impact of the level of u itself is a little more difficult to

analyze. In the r = q, y =1 case it is possible to show that

2
éggaigl is likely to decline in absolute value as u rises, giving a diminish-

ing marginal impact of redistribution.16 However, with r = q and y #1

it is not possible to sign this effect. Thus the computations of the next

2
section show that with y > 1, as u rises dCVéuR initially drops, but then

rises. Redistribution then becomes more effective as u increases. On the

other hand, with y< 1 in the examples computed, at u = 0

2
§§§;$£2<: 0, while as u rises so does §Q§;&52’ eventually becoming positive.
Loosely, the reason for this pattern in the y< 1 case is that when u =0

gg must be positive. Equal absolute increases in u give decreasing percentage

u .
increases in I-g 28 u rises. Hence the percentage rate of increase of

u .-
Gt = l-u)Rt
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will decline unless the percentage rate of decrease of it is falling
sufficiently fast.

Finally, what is the relationship between the possibility of a
perverse effect of redistribution in this model and the shape of the "Laffer
curve"? In terms of (40) the equalizing impact of higher u is reduced for
lower values of y partly because the increase in G resulting from a given
rise in u is less. Another way of putting this is to say that the "Laffer
curve" is less steep with lower y. Also, note that the claim, in the previous
paragraph, that Gt- is likely to rise at a decreasing rate as u increases
(needed to explain the declining efficacy of redistribution as u rises with
y <1) is an assertion that the elasticity of the "Laffer curve" is less than
unity.

In this model the "Laffer curve" is given by the average tax revenue

(= average transfers)

(43) uR, =G, = ul-9)1-w o =11(1-2)(1.‘1)

t " @T-8)-CQ-8)u t E%

t

Since ¢ >0 at u=0 and u=1, we see that G;:=0 at both u=0 and u=1,

We also have

(44) aG't-iu 2
Pu et T -wye

In the special case where r =q this gives the easily-interpreted expression:

%6t u

£ . =RI-F5Hy 1

(45)

Thus G’ has a slope of unity at u=0, and -® at u=1, Since

2, 14
(46) — =R I—"5l<0
du” |r=g 1 -u)y

at least with r=q the Laffer curve is concave, and has a single peak at

-1
u=(l+y) ~. Finally, note that the elasticity of the curve is just:
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€ ereg

47 .
7 = L-u)y

We can see from (47) that we were correct in attributing the lower equal-
izing effect of redistribution with smaller y's to a lower responsiveness of
G to u. Also, the explanation of the declining efficacy of redistribution as u
rises in the y< 1 case given above is confirmed. At u = 0 a small
increase in u produces the same % rise in G as it would with y 2 1.
It is therefore not surprising that increased redistribution is initi-
ally equalizing even with low y.
While the shape of the Laffer curve clearly helps to explain our
results it is only part of the story. It should be emphasized that being
past the peak of the curve is neither necessary nor sufficient for a
perverse effect of redistribution. It is not necessary since the shift
of weights in (40) can give CV(C) increasing even when G is still rising.

4

It is not sufficient because G = I?E and G continues to rise after the

peak in the Laffer curve has been reached. 1In fact

(48) aGt =( - ul i_
du Y9 (1-u)2

oG
so that EGE is only negative with u >'%9 . With r > q this condition can

only be satisfied with y< 1. In terms of our discussion of (40), although

G acvzaugn + G)

the Laffer curve "exists" for y 21, BEE is always positive and
is always negative. Hence there is always a competition between the

weight-shifting, and CV2(E + G) falling, influences with y = 1.
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VII. Examples

In this section the magnitudes of the effects discussed above are
explored by computing alternative equilibria, In addition the analysis
of the impact of increased redistribution given in the preceding section
is illustrated in two cases: one with a perverse effect of redistribution,
and one with a favorable effect.

Table I shows equilibrium values of CV(C) under a range of assumptions
onr, Y Vo B, and u, Throughout, q is maintained at the annual rate of 1.015.]7
Popular estimates of the mean household rate of return on net worth would
place r at about 1,03 on an annual basis, (See, e.g., Boskin, 1978, p. 19;
and Feldstein, Green, and Sheshinski, 1978, p. 64,) Alternative values of 1,015
and 1,045 are used for sensitivity-testing. A generation is assumed to equal
25 years, so that annual r's of 1,015, 1,03 and 1.045 correspond to r's, per
generation, of 1,451, 2,094, and 3,005 respectively, CV(H) is set at 0.55.18
Alternative values of vy = %, 1 and 2 are used, As argued in Section II, the
plausible range for v is approximately (0,5, .7071), Table I uses the limits
of this range alternatively., Finally, there is no empirical evidence on B.
The values used, 1 and %, represent perfect, and somewhat less than perfect,
altruism respectively,

Looking first at the r = q = 1,015 case shown in the first four columms
of Table I, we see that with Y =1 there is a strong equalizing impact of
redistribution, With y = 1 a tax.rate of 507% reduces CV(C) from 13 to 26%,
while with Y = 2 the same tax rate lowers the coefficient of variation from
23 to 31%, With vy = %, on the other hand, redistribution only works when u
is raised from O to .25, except in one case where u=0,5 gives a further

improvement,
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Raising r to the "best guess" value of r = 1.030 alters the quantitative,
but not the qualitative picture, With Yy 2 1 redistribution still works in
all the cases shown, although the proportional impact of a 50% tax rate, for
example, falls to the range 9 to 23% with vy = 1 and 20 to 31% with y = 2,
With vy = %, in three of the four cases shown, even u = 0.25 is disequalizing,
Even a little redistribution may be a bad thing with a high intergenerational
elasticity of substitution.

The r = 1,045 results indicate that some caution in assessing the
impact of redistribution is in order., In three of four cases, withy =1,
there is a point beyond which increased redistribution is disequalizing.

In two of the four cases this point comes before u = 0.5, so that the result

cannot bBe dismissed as an artifact of an extreme tax system. With y =2
we still have an equalizing effect in all cases considered. Computations
not shown in the table indicate that r = 1,07 is required before perverse
results show up in this case.
We may thus conclude that if one has a strong prior in favor of y ~ 2
(or higher), the present model argues for an equalizing effect of redistribution
with plausible interest rates, On the other hand if one is not certain that
Yy > 1 and prefers Y ~ 1, a more cautious evaluation is in order. An interest
rate of 4,5% may seem "high", but is clearly not outside the plausible range.
Unitary intergenerational elasticity of substitution and moderately high
interest rates apparently add up to a disequalizing effect of redistribution.
Table I also shows that the strength of tax effects is quite sensitive

to the values of v and B. Withr =1.03, y =1, and B =1, for example, raising

1
v from 0.5 to 0.7071, increases the favorable distributional effect of u = 2
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by 56%. Similarly, an increase of p from 0,5 to 1,0 improves the distributional
impact by 67% when r = 1,03, vy = %3 and v = 0,5,

Note that the impact of B on the efficacy of redistribution differs
between the y i 1 cases, as shown in the previous section., With y = %, higher
B leads to a significantly less favorable impact of redistribution.

Table II, which shows the values of i]ﬁ found in the alternative

equilibria, can help us to judge which parameter combinations give

the most "realistic'" results. There are two criteria one may reasonably
apply. Casual empiricism suggests that the ratio if /R is likely a low
positive number, or, if negative, not too far below zero. The second prior
one might have is that although changes in u may alter Eyikthey should not
do so too violently.,

Table II shows, first, that the parameter values B = 0.5 and r = 1.015
can both be rejected on the grounds that they each only produce positive
i/ﬁ in one case, and for both parameters that is a no-tax case., Second, if
one supposes that 0.25 < u < 0,5 best approximates actual tax systems, with
r = 1,030 either y = 0.5 or 1.0 might be considered realistic since I/R is
a low positive fraction at some u in this range in both cases., On the same
criterion the r = 1,045, y = 1.0 combination does not appear unrealistic.

On the other hand, from the point of view of sensitivity of E/E to u,
the vy = 0,5 results in Table II look quite unrealistic., With y = 0.5, and
r = 1.03, for example, I/R falls from .965 to -.468 as u rises from O to 0.5.
It is difficult to believe that a change of this magnitude would occur in
the real world, especially as we have gone from a regime of very low tax

rates to moderately heavy taxation over the last 50 or 60 years without
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any apparent change in the relative importance of inherited wealth on this
scale. On the sensitivity count the Yy = 1 or 2 results clearly are most

"reasonable".19

Table III illustrates the analysis of distributional effects provided
in the previous section. As u rises, the weight ni(ifz) declines while
E:;qlij jncreases., As the table shows, in all cases CV(R) < CV(E+G), so
that this shift in weights is disequalizing. The table also shows that

"Q(

CV(E+G) declines whenever G increases with u, Note that the increase in

CV(E+G) with y = 0.5 when u rises above 0,25 occurs because G actually

declines.

The table confirms the importance of the factors studied in the

previous section. In all cases CVZ(R) moves in the same direction as its

ﬂ% CVZ(R) + n% CVZ(B?5 component. The correlation of Rt and B:;J is so

low that changes in the 2pCV(R) CV(§f5 term are swamped by those in the
terms on which we have focused.

Finally, Table III shows the relationship between perverse results
and the shape of the "Laffer curve". In the y = 0.5 case this curve peaks
between u = 0 and 0.25, while with y = 1.0 the peak occurs between u = 0.5
and 0,75, As explained in the previous section, being beyond this peak
is neither necessary nor sufficient for a perverse distributional impact.
The table illustrates the lack of sufficiency. With y = 1.0, CV(R)
continues to fall beyond the peak of the Laffer curve. The table shows
that the drop in mean tax revenue GI, is insufficient to prevent G
from increasing and CV(E+4G) declining, with a strong equalizing effect,
The fact that with y = 0.5 in the cases shown CV(R) always moves in the

opposite direction to G’ is fortuitous, It is not difficult to construct

cases where CV(R) and ¢’ move in the same direction.
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VIII. Conclusion

This paper has analyzed the effect of a linear redistributive
tax-transfer scheme under exogenous factor prices, where generations are
linked by altruistically-motivated transfers. Under certain conditions
an equilibrium in which lifetime earnings and wealth, consumption, and
inheritance all grow at the same percentage rate and have stationary
coefficients of variation is obtained. An important feature of the equi-
librium is that coefficients of variation of lifetime wealth and con-
sumption are the same. The analysis of "inequality"™ in this model is
therefore less ambiguous than might be expected.

Strikingly, lifetime wealth and consumption are always more equal
than lifetime earnings in the present model. This holds true irrespective
of the marginal tax rate. Since the distributions of lifetime wealth,
consumption, and earnings would coincide in the absence of inheritance,
this means that, from the point of view of the coefficient of variation,
inheritance is unambiguously equalizing.

This extends the similar result obtained by Laitner, 1979a and b, in
the absence of a tax-transfer scheme. Although there is thus an upper
bound on the inequality that can be obtained when redistribution is in force,
the question of whether redistribution can have a perverse distributional
effect remains open. The circumstances under which a perverse effect
may be obtained have been investigated both analytically and by means of
examples.

The analysis shows that the type of redistribution examined always
leads to lower equilibrium mean inheritance and lifetime wealth. In the most

plausible case, where the rate of interest exceeds that of economic growth,



33

there is also an unambiguous negative impact on mean consumption. There are
two crucial determinants of the impact on inequality., The greater is the
elasticity of substitution in the parents' utility function between their
own consumption and children's lifetime wealth, o; and the higher is the
interest rate, r, relative to the rate of growth of the economy, q, the
less effective will be redistribution in achieving its equalizing aim.

We have argued, from independent empirical evidence, and on the
basis of the realism of alternative equilibria of the model under differing
parameterizations, that o <1 is the "leading case", With o <1, redistribution
is always equalizing if the interest rate does not exceed the growth rate.

Further, computations of alternative equilibria show that the critical

interest rate above which redistribution has a perverse result ranges
from moderately high (¢=1) to implausibly high (0 22). Hence with "real
world" parameters the model suggests redistribution would in fact be
equalizing., This casts some doubt on the conjecture of Becker and Tomes
(1979) that the failure of redistributive efforts in the U.S. to equalize the
distribution of income very much over about the last 50 years (particularly
marked in the post-war period), might represent a real-world example of the
type of redistributive failure possible in models of the type studied here.
The explanation for the critical importance of o and r/q has been
carefully considered. High values of either promote a sharp drop in mean
inheritance and lifetime wealth when there is an attempted increase in
the scale of redistribution. (Increased redistribution requires a higher
marginal tax rate on inherited wealth. This causes a substitution away
from intergenerational saving that is greater the higher is o, and has a greater

impact on what is actually inherited the higher is r/q.) Since inheritance
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is unambiguously equalizing, it is not surprising that a drop in its overall
scale is disequalizing. A sharp fall in lifetime wealth can make the

amount available for redistribution rise only slightly, or actually decline.
(Being past the peak of the "Laffer curve" is, however, neither necessary
nor sufficient for a perverse effect of redistribution.)

Other influences on the efficacy of redistribution include the
marginal tax rate, u; earnings heritability, v, and the degree of altruism,
B. In the o 1 case, where redistribution may be disequalizing, a higher
level of u is more conducive to a disequalizing effect. In the arguably
more realistic ¢ < 1 case, however, higher u may actually lead to a more
favorable effect of a given absolute increase in u.

Higher values of v always make redistribution more equalizing., On
the other hand, higher B tends to magnify whatever effect of redistribution
obtains., With o < 1 as the leading case, the most propitious world for
redistribution is one with low intergenerational mobility in the earnings

distribution and a high degree of parental altruism towards children.
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Notes

1Becker and Tomes did not call attention to the equalizing effect of
inheritance. Their equation (20), however, shows that both inequality in
"endowment luck" (ex ante earnings ability) and in "market luck' (ex post
additions to or subtraction from earnings ability) have impact coefficients
on intragenerational income inequality which are less than unity.

Bevan (1979) shows, by simulation, that it is possible to construct
a model with altruistic intergenerational transfers in which inheritance is
disequalizing, (See his Table 7.) The contrast with Laitner's results
appears to occur because Bevan uses a positive correlation of the earnings
abilities of successive generations. Although Becker and Tomes also have
a positive correlation, their model differs from Bevan's in allowing negative
transfers. This may explain why inheritance cannot be disequalizing in
their model,

Note that the models investigated in Bevan and Stiglitz (1979) and
Stiglitz (1978,b) use simple intergenerational transfer rules (e.g.
proportionality to lifetime income) which set them aside from the type of

model considered here,

2The simple model used here is an example of the class first

analyzed by BenPorath (1967).

3One result of using a one period model is that no interest rate
affects the human capital investment decision. Nonetheless if contemplating
comparative statics with r in this model, one ought to bear in mind that
in multiperiod (i.e., more 'realistic'") models.changes in r will alter the
distribution of lifetime earnings. Such a comparative statics exercise is

not performed here.
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Note that to avoid having any Ht < 0 we must restrict €, 8o that
et > -(l-v)ﬁ; That is, we cannot allow negative shocks larger than the
constant term (1-v)H in absolute value since for low Ht-l these could give
Ht < 0. While Ht < 0 is not necessarily '"unrealistic", the existence of =

non-positive lifetime earnings leads to severe analytical problems. While

i

a utility function defined for negative values of consumption could be
introduced (e.g., the constant absolute risk aversion function), allowing

negative consumption is peculiar, to say the least. Note that the requirement

that €. > -(lﬂv)ﬁ'rules out a normal distribution for Ht'

5The proportion of the variance of earnings explained by "family
background" may be viewed as an estimate of v2. Blinder [1976, p. 621]
reports average R2 of .248 in four regressions, which suggests v2= 0.25.
In a survey of studies using sibling data Griliches [1979, p. 559] concludes
that about 30% of the variance in log earnings may be explained by family .
background. Finally, Taubman [1976, p. 867] obtains upper and lower
bounds of 0.3 and 0.55 for the combined influence of genetics and family
environment using identical twins data., All these studies use earnings
for a single year, that is their estimates are downward-biased due to
transitory earnings. Griliches suggests that correcting this bias could
raise R2 as high as 0.5. Hence the range of plausible estimates is

something like 0.25 < v2< 0.5.

6An alternative way of viewing this setup is as a limiting case of
the class of utility functions which depend on the consumption of a finite
number of future generations. (In such a framework the current generation

assumes, erroneously, that the last generation considered will consume

[

its entire lifetime wealth.) It might be thought preferable to consider
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the other limit, where the number of future generations considered goes
to infinity. This problem is, however, far less tractable. In particular
it is difficult to deal with imperfect correlation of the earnings

abilities of successive generations in such a framework. (Note that

both Laitner, 1979a and b; and Lowry, 1981, who use the infinite horizonm,
assume a zero correlation.) This would not be the case, of course, if one
assumed perfect foresight with respect to the earnings capacities of all

future generations--a rather artificial approach.

7The price of R ,; from the parent's point of view is [r(1-u)]-1.
While it will be appreciated that a rise in u makes it more costly for

parents to raise R_,., it is also important to realize that it makes it

t+l
more attractive to raise Ct by making negative transfers, For each dollar
of negative transfer the tax liability of the child is reduced by u
dollars. One consequence is that as u goes to unity, intergenerational
transfers do not go to zero. With u=l it is true that positive transfers
are taxed at a rate of 100%, Negative transfers, on the other hand, are

subsidized at a rate of 100%, The result is that as u goes to unity,

C, =Z, in all families, and all It's are substantially negative.

8The only inequality index used in this paper is the coefficient
of variation, since it is the only index for which analytical results
are available. This is unfortunate since alternative indexes, based
on different social welfare functions, differ in both ordinal and cardinal
rankings of degrees of inequality. The coefficient of variation is
particularly sensitive to the extremes of a distribution. In the income
distribution context this normally means it is most sensitive to the
upper tail of the distribution. See Sen (1973)4for a lucid discussion

of the properties of alternative inequality indexes.
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9Referring to Figure 1, part (a), we can see that as q/r falls the
intersection between the behavioral and stationary conditions for
equilibrium growth occurs at higher and higher values of ﬁ;, eventually
going to infinite ﬁ; at a critical q/r. 1If q/r falls any more equilibrium
ﬁ; then switches to an extremely low negative value and begins to rise.

Equilibria of the latter (“unrealistic") type are not obtained in the examples

of the next section where q and r are set at 1.45 and 2,09 respectively
for generations of 25 years., (These figures correspond to annual q and r
of 1,015 and 1.03,)

]ONote that a positive correlation of inheritances and earnings is

not sufficient for a disequalizing effect, To see this, consider an

example where two identically distributed variates X1 and X2 form the

sum ¥. Then

[T}

cv2(@) = (‘5 + 20)CV2 (X)

where CVZ(X) = CV2(X1) = CVZ(XZ), and p is the correlation coefficient of
X1 and XZ‘ Clearly for a disequalizing effect in this example one
requires p >'l.

11The expression for CVZ(I) is extremely messy, and comparative

statics are difficult for reasons made clear in this subsection.

12716 evidence referred to in this paragraph, except for Stern (1977) and the

Tomes (1981) piece, is carefully summarized in Davies (1981, pp. 573-574).

]30ne might suppose that with high v's the model would give fairly

high p's. In fact the computations of the next section show that this is

not the case, and that we are warranted in ignoring changes in the third
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term of (40). The reason p is typically low is that Rt includes It as
well as Et' We know that inheritances are always equalizing, so that
the correlation of It and Et (and therefore Et+4) is low or even negative,
As shown in the computations of the next section the result is that p is

typically in the range 0 < p < 0.1,

2 = 2

Vao2@)| . = &) cvi(E). Since V(E+G) = V(E), CV2(E+6) = (=) cvP(B).
v=1 1-8 _ E
Recalling that G = (=) we have CV>(E+G) = [—0= ] cv?(E). Sub-
1-u T 4+ Y 1-0 T
2 g2 ?
stituting in for ¢ we find that CV (E+Q) | _; = G5 CV (®).

15Determinants of the critical y are explored below,

]6Since 92, v, and 62 will all normally be relatively small, from

31)
2 2
log CV°(R) ~ 2log® + 26v - &
Noting that &6 = (1-6) (1-u) with r=q
2
a 1o 2V2R ] ~ _2(1-9)2 <0,
ou

]7An annual growth rate of real wages of 1.5% is somewhat high in terms

of recent U,S. experience, but reflects the long-run secular rate of increase
better. The average annual real rate of increase of hourly earnings of
production workers in manufacturing in the U.S. over the period 1945-75 was,

for example, precisely at this level., See Fleisher and Kneisner, 1980, p. 343,

181n Davies (forthcoming) I obtain CV(H) = 0,687 in a study of the income

and wealth of Canadian families, which ignores earnings mobility., Taking
mobility into account would reduce lifetime inequality by about 20%., (See, e.g.,

Lillard, 1977.) This gives CV(H) = 0,55, We take H = 1.0, implying V(H) = 0,3025,
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19The fact that I/R is a low negative fraction with y = 2 and

0.25 < u < 0.5 should perhaps not lead us to view high values of y as
necessarily unrealistic, As argued earlier in the paper, negative
intergenerational transfers are certainly observed, and there is no

empirical assurance that I/R >0,

1)

3
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TABLE II
I/R
r-1=_,015 r -1=_,030 r - 1= _,045

B =0.5 B =10 B =0.5 B=1,0 g =0.5 B =1.0
-1.874 . 195 -.468 . 965 .501 n.a,
~-4,025 -.340 -1.950 . 594 -.534 -1,240
-10.111 -1.874 -6.194 -.468 -3.484 .501
-42.478 -10.111 -29,303 -6.194 -19.408 -3.484
-1.114 -.116 -.558 .443 -.168 .832
-1.786 -.449 -1.222 .110 -.835 .498
-3.115 -1.114 -2.559 -,.558 -2,165 -.168
-7.130 -3.115 -6,576 -2.559 -6,143 -2.164

-.818 -.321 -.603 -.004 -.621 .098
-1,081 -.506 -.919 -.228 -1.000 -.170
-1.525 -,818 -1.451 -.603 -1.636 -,621
-2,521 -1.525 -2.650 -1,451 -3.065 -1.639

Note: 1I/R does not depend on v,
to Table I,

For other notes, see note

i

(14



Iable III

Analysis of Distributional Changes,

v=0.5,p=1.0, r-1 =.030

y =0,5 y=1,0

= ... U= L.,
0.0 | 0.25 0.5 0.75 0.0 0.25 0.5 0.75
m 977 | .681 .369 124 722 .541 .639 .180
, 023 | .339 .631 876 .278 459 .056 .820
CVR) 02 | 192 .268 .365 .323 .288 .275 .272
V@™ .550 | .302 .327 .388 .550 400 .335 .298
nfcv2 ®) + 11§cv2 &Y 010 | .027 .052 118 .078 .058 .056 .062
o 003 | .089 110 ,054 .075 .108 .109 .073
R/E 28,930 | 2.463 .681 a39 G 1795 | 1.23 642 .281
G/E 0,0 | 821 .681 417 g 0.0 .37 642 843
¢'/E 0.0 616 .341 J06 | 0.0 .281 .321 .211
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Appendix

This appendix details the solutions of the differential equations
encountered in Section V of the paper.

To derive R: as a function of past earnings shocks, and other
parameters, first substitute back in (2) n times:

n
@1 K =a-ofzlra-e)a-ullew

m
Z +6,_D}+[r@-0)A-wI'R,__.

L

As n+o the second term -0, provided r(1-6)(1-u)<l, Now

= (1o w\E i i
(A.2) Ht-i = (1-v)H+v Ht-i-1+ €.i
and, substituting back k times
k
P | ~ k
A, = -
A.3) H [j=0v [(1-v)H+ et:-i-j]} +vH

We have 0<v<1l, so that the second term vanishes as k-, giving
equation (24) in the text,

Substituting (24) and (25) into (A.1), as n—>% we have

A.5) R = (1-e)i§([)r(1-e)(1- u)]i[wt_i(ﬁ+j>iovjet_i-j)+u§’:q'i].

Setting § =-;:(1 -0)(1-u), this gives us

-~ @

m —m i j
(28) R_=R +(1-8)w_ Z & Z v _._
t t t {0 j=0 t-i-3.
Note that
© ©
ij 2 3
(A.6) T I svile_, =6 +Ve +V e _,+tV e _at...
120 §=0 t-i-7 ~ ST V-1 t-2 -3

2
+ 6et_1+ avet__2+ 5v ‘t-3+ cos

2 2
o ptO Ve _3+...

3
+6 ¢ gt...
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or
@ i . © © .
(A.7) z oz sivd 6.s.3= = Z slyid € i
i=0 j=0 3 i=0 j=0 .
Now vi.+l
Loy 5TV , for § # v
(4.8) = ogv )=
j= § (i+1) , for § =v

So, assuming § # v we have
® i+l i+l

. m _ —m _ 8 -v
(29) R, = R +(1-8)w, 1'.20 ) -1,
Now
o i+l i+l
., M _ o ay2.2 R Y
a9 VR = Q-0)wV(e) Z [T

i=0
o 2(i4l) | 2(i+l) _, i+l i+l
a-0)’wivio = E—* b,
i=0

5§~ v

The summation in the second term can be written
62 v2 28v ) 1

( + 1.
1-80 1-v2 17 (5.2

As shown by Becker and Tomes (1979, p, 1186) this reduces to

1+ &v)
A- ) @-v)A-ed)

so that
@1 VERD = 1-0) (e — ],
Q-sv)(@-v)(@A-38")
Substituting
V(H) = MLZ
l-v

in (A.11) gives (30).
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Figure 3
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