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cause as S"", or the covariance of wealth shares and consumption propensities, rises, &

and h rise which implies lower wages, lower wealth and a greater proportional change

for a given absolute change in wealth. When aggregate labor, h, is fixed, increasing Sau

requires a reduction of Ea , the average taste for consumption, and this in turn increases

the multiplier in equation (25) and (26) and magnifies the wealth effect. Thus, fiscal

policies have a proportionately stronger effect on aggregate wealth and larger distri­

butional and inequality effects when Saa > 0 or the larger h is.

To determine plausible ranges of changes to the variance of wealth share, con­

sider the case Ea = 0.2 and compare this to where the percentage changes converge to

as Ea grows large in Figures 1 through 3. Thus, permanent capital taxes cause the vari­

ance of wealth shares to change from -9.0 percent to -16.8 percent. For consumption

taxes wealth share inequality changes from -2.0 percent to -3.75 percent, while for a

permanent spending shock the range is +13.3 percent to +25.0 percent by this measure.

If fiscal policies are ranked according to how much wealth inequality changes, the rank­

ings are the same as for distributional effects. This ranking is partly explained by the

nature of the policy experiment. An across the board ten percent increase naturally

means larger effects the larger the initial level of the individual policy parameters. A-

nother reason is that capital taxes and government expenditures have larger present

value effects on wealth than consumption (and wage) taxes. Also, both rankings depend

on aggregate wealth effects. The effects through average wealth dominate the differen­

tial wealth effects if Sat is positive. The opposite is true when this covariance is negative.

Finally, unless Saa is very large (or Ea very small), permanent polices have moderate

effects on wealth inequalityP Fiscal policies have larger effects on inequality the larger

17 As a reference, the variance of wealth shares fell by approximately 7.2 percent from 1983 to 1986
using Winnick's (1989) data. This corresponds to a small fall of the Gini coefficient: from 0.565 to 0554.
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Saa or the smaller Ea. since initial wealth and the wealth multiplier tend to be larger.

Assuming h = 0.425, I simulate the aggregate effects of anticipated permanent

fiscal policy shocks. The graphs of the simulation (Figures 4a through 6d) contrast the

representative agent effect of policies with the total policy effect. The total effect adds

the distributional effect to the representative agent effect. The distributional effect is

computed for the parameter assumptions underlying cases A through D in Table 1 (eval­

uated at h=0.425). These cases yield bands around the representative agent effects that

can be thought of as a measure of possible aggregation bias. Choosing an Ea less than

0.2 or greater than 0.8 would have widened the region of potential bias.

Figure 4 shows the effects of an anticipated permanent future capital tax increase.

This has the representative agent effect of increasing consumption prior to the start of

the shock and then lowering it. Capital, labor and output fall in all periods. The simula­

ted long-run representative agent elasticity with respect to a permanent capital tax is

around -0.27 for consumption, -1.34 for capital, -0.12 for labor, and -0.49 for output. The

simulated long-run elasticity for the distributional effect ranges from -0.24 to +0.14.

This range is tighter the larger the average propensity to consume, Ea' As can be seen

from the graphs, the distributional effect can dominate the representative agent effect for

labor in all periods. The representative agent effect for consumption and output is likely

to be dominated only in the anticipation phase. The representative agent effect on capi­

tal is IJ?uch too large to be offset. Of all the policies coiIsidered, the representative agent

effect of a capital tax shock is least likely to be overwhelmed by the distributional effect.

An expected permanent consumption tax -- shown in Figure 5 -- has the represen­

tative agent effect of raising consumption and leisure prior to the shock and then lower­

ing consumption and labor. Capital and output fall in all periods. The simulated long­

run representative agent elasticities of the four graphed variables are small - approxi-
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mately -0.027 for capital, consumption, labor and output. This is mainly because the

initial tax rate is small. The simulated elasticity of a permanent consumption taxes'

distributional effect on all aggregate variables ranges from -0.053 to + 0.034. The repre­

sentative agent effect is most likely to be offset if Sat is negative. In other words, the

offsetting influence is strongest if wealth from heterogeneous endowment streams (eg.

lump-sum transfer and/or wage profiles) is negatively correlated with consumption

propensities. This effect is magnified if Ea is smail and Sau positive.

Lastly (in Figure 6), an anticipated permanent increase of government spending

has the representative agent effect of reducing the consumption of goods and leisure and

raising investment and output in all periods. The baseline simulation finds that the long­

run representative agent elasticities are approximately +0.18 for labor, capital, and out­

put and -0.14 for consumption. The simulated long-run elasticity from the distributional

effect of a permanent government expenditure shock ranges from -0.23 to +0.35 for capi­

tal, consumption, labor, and output. The distributional effect offsets the representative

agent effect on consumption when, the covariance of consumption tastes and endowment

streams, S"'t' is negative. When S"'t is positive, the distributional effect tends to offset the

representative agent effect on capital, labor, and output. As can be seen in the graphs,

the distributional effect is largest when Ea is small. Had I chosen an E", less than 0.2,

the distributional effect would have easily dominated the representative agent effect.

To sum up, the distributional effect is most likely to overturn the representative

agent effect for a government spending shock. This is not surprising since these shocks

tend to have the largest wealth effects. More surprising is that the distribution effects of

consumption taxes are likelier than capital taxes to dominate the representative agent

effect. A consumption tax tends to have weaker wealth effects than capital taxes because

of smaller initial tax rates, but the wealth effects are not weak relative to the represen-



29

tative agent effects. Also, a capital tax has a very large direct representative agent effect

on capital that is hard to offset while consumption is not as sensitive to the direct effects

of consumption taxes. Finally, the case for distributional effect overwhelming the repre­

sentative agent effect is probably stronger for temporary policy shocks, since the repre­

sentative agent effect gradually weakens returning the economy to the original steady­

state. The distributional effect is weaker for a temporary shock, but it does not dissipate.

IV. Conclusion

In this paper the traditional public finance concern with distributional issues is

combined with the dynamic analysis of fiscal policies. I argue that distributional consid­

erations should not be dismissed out of hand when analyzing macroeconomic policies.

Not only are they important for the study of equity effects, ignoring them by assuming a

representative agent leads to aggregation biases when computing the dynamic effects of

policies. That the aggregation biases are potentially significant points to the fragility of

insights derived from representative agent models. To show this a simple perfect fore­

sight model was developed where agents have heterogeneous preferences for consump­

tion and leisure and heterogeneous full wealth levels (due to differences in both the

initial endowments and the profile of future endowments). I find that the aggregate con­

sumption-leisure ratio depends on the endogenous covariance of full wealth shares and

propensities for consumption (or work). Thus, fiscal policies have distributional effects

through changes of this covariance that are not found in representative agent models.

Although the model's functional form assumptions are restrictive, they allow an

exact solution of the dynamic effects of fiscal policies when agents are heterogeneous.

To compute the distributional effect of policies, I first calculate how fiscal policies affect

full wealth levels and full wealth inequality and find that the size and sign of uncompen-
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sated wealth effects -- without budget balancing lump-sum compensations -- depends

critically on when and how long a policy is enacted. An increase in capital or consump­

tion tax rates or a decrease in government spending tends to increase wealth levels if

there is very little anticipation time or the policy duration is short. But wealth levels will

fall the longer the anticipation time or policy duration. On the other hand, the compen­

sated (or, balanced budget) effect of such policies is to increase individual wealth levels.

This paper shows that such policies affect wealth levels equally but not equiproportion­

ately. The differential wealth effects of these policies occurs through negative present

value effects on the endowment streams that lower the wealth share of individuals with

below average endowment streams. If the endowment stream is positively correlated

with total wealth, overall inequality will rise (or fall for a negative correlation).

I also show analytically that the sign of the distributional effect on aggregate

activity depends on how tastes for consumption and labor and the components of wealth

are distributed initially. For example, if the covariance of wealth shares and tastes for

consumption is positive, compensated wealth effects have a positive effect on activity.

But if the covariance of tastes and endowment streams is positive, differential wealth

effects cause a negative distributional effect. Simulations of the model show that the lat­

ter effects dominate. Thus, the distributional effect of higher capital or consumption tax

rates or lower government spending counteracts (reinforces) the contractionary represen­

tative agent effect for a negative (positive) covariance of tastes and endowment streams.

Numerical computations suggest that the distributional effects of spending shocks and

consumption taxes probably overwhelm the representative agent effects. The distribu­

tional effects of capital taxes are less likely to dominate, since they have large direct ef­

fects on investment. The simulations of the model are, also, consistent with the stylized

fact that wealth inequality moves little over time, even with large distributional effects.
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Appendix

Represenlative Agenl Effects

Totally differentiating equations (13) and (14) and solving the resulting difference equations forward

yields

A _ (1 ) ~ v-I [ dlrs+v dles+v- I -dles+v d'YS+v]Xs - -x ~ X ---+ +--
v>:1 l-Ir 1 +Ie 1,

h
A = -(I-h); A _ A dlws dIes d'Ys X A

s AS' As - -£ +-- +-- --- ---XsI--tw l-+te 1, I-X

'o's2:0

'o's2:1

(AI)

(A2)

where ~ denotes dx./x evaluated at the initial steady-state value. The above equations describe dynamic

effects for any time path of fiscal policy shocks. Solving these equations out and inserting ~ as well as

5 :ss:sT-l (A3)

o s2:T

yields equatious (17) and 18).

Equations (17) and (18) are are useful in deriving equations (19) through (21). After totally diffe­

rentiating the equilibrium production relationship, Ys= [(I-Xs-I)(I-'Ys-I)Ys-118~-6, iterate backwards and

substitute for it . Collecting XA terms and letting 1-<f>"'(I-h)(HI), one can show that
S S

s-1 [ [ ddt] ]- _ V A IW e d'Y 1 -</>X A

kS - L 0 (I-</» < -1S _ V -- -1S - V -- -1S - V</>-- +--XS - V
V-O I--tW l-+te 1, l--x

Using the following expressions then yields equations (19) through (21):

'o's 2: 1 (A4)

0 s :s5-1

s-1 1-11'+1-8
K

1"'LOv
1 = 5 :Ss:ST-l (AS)s s-v 1--8

v-o

1f+ I - TK 1
s2:TT-I
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s-l
K X.. ~If'y =

s LJ "'""s-V
v-O

1-(8X)S X
I-fJX s

1-(8xY (X. -I) + K 1 +(I-(I-6)K 1) 1-(8x)S-1
1-6X s s I-fJX

Ir1- T/GX
T-1

ssS-1

SsssT-I

s"i?:T

(A6)

Wealth and Distributional Effects

Totally differentiating full wealth yields

dz; = ~:>s [(I-tw)(I-6)(1+A)[~'\s - Is dtw +1Tsl +dts
i

+t i1TS]
Yo s><l I +A l-tw

This expression can be solved with the help of

(A7)

XXs -Xo d"ls dtcsfrs = +-- ---
I-x I, l-te

=_(Xx.-Xo) dt, +(Xo-xX.-(l-x)I) dte + (XXs -Xo +1] d"l (AS)
I -x I -t, s I +Ie I-x s I,

and equation (18) which capture the policies' indirect effects on wealth. Note that raising capital or

consumption taxes or reducing government's share of output increases As in periods sST-I and thus raises

wealth. After T, these policies have no effect on wealth through this channel. By contrast, these policies

lower "'s for periods sSS-I. During the policy interval IS, T-Il, a one-period positive shock to capital taxes

will raise ".S' but a permanent shock will lower".s. This is because the shorter the policy duration is, the

more likely it is that the direct effect of capital taxes on after-tax interest rates will outweigh the indirect

effect through changes in net of tax interest rates. By contrast, an increase in consumption taxes or a

decrease in government expenditures will lower "'s in periods s E IS, T-Il. This occurs because there are no

direct effects on after-tax interest rates.

To derive the distributional effect, 'l: = (E,..,E(I-apr1dS_ use the fact that dSau = (EJ-\dS", -

SaudEz) and dSaz ~ En i(<1-Ea)(dz1
i -dEz) to yield

(AIO)
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Substituting this expression into equation (23) yields

_ 1 '\"' i' .J i S",P [dt, dte d"( )dEz---LJin (a'-Ea)r-dt --- D,_+De-_+D1 -
~ ~ 1~ 1~ 1,

E [dt dt dt d~ '_I ,)
-~ Zw~+Zr_r+Zc_c +Z",_l +I:;n'Fdt'

Ea 1--tw 1--t, 1-tte 1,

If all fiscal policy changes are required to balance the government's intertemporal revenue

constraint, then applying the method for deriving equation (23) to equation (16) yields

(All)

(Al2)dt dt dt d~ '_1'o =dbo
g =Z ~+(Z -PC)_' +(Z _PC)_e +(Z -PC)_' +~,n'r-dt'

w1--t ' r 1--t C c1-tt 1 11 ~w r c.-y

where (1-X)PC, =PCc =-(1-x)PC
1

=P(1-ttc)(1-X)(1,) 1+£ Xo >0. Note that to derive this equation. it
£

is helpful to rewrite the steady-state deficit as "( +E, -T = (1--tw)(1-Q) +E,) +8(1--t,) - (1,)(1 +tc(1-x»)'

To compute uncompensated, differential and compensated wealth effects, some building blocks are

developed. The transform functions P, pI, and pX defmcd in the text have the solutions p = p/(1-p) and

pi =pS-l(t_pT-S)p. Substituting (A3) into pX .. 1:"1 P'X; implies

( )
S-1 [ ) S-I-; T-l T-l

pX=1-xT-S pS-IE ~ +EP'_pT-I E
swl p s-s s-s

which after some algebra yields

(Al3)

Since

(A14)

it follows that

(A15)

(A16)
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Note that the last two equations correspond to the differential effects defined in equation (24).

Using these building blocks to find the uncompensated wealth effects in equations (22) and (23),

first, reproduce the coefficients from equation (23):

(l-X)Z, '" M(XoP -XPX) +NXoP, Zc '" (l-X)(z, - Mt) = -(l-X)Zy

where, to save space, M" (1-8)(I-t,..) +Ep N" (1-8)(I-t,..). = (1 +t.,)(I-X)(I-Y)~.

Solving these terms out yields:

(1-;) P-1(1-x)Z, = (M(l-X) +N (1-;)) h -xT-S)xfi-1 - (;) M(l--x)h - pT-S)pS-l

(1-;) p-1Zc = (M(l-X) +N (1-;))h-xT-S)xfi-1 -M(l-x)(l-pT-S)pS-l

To find the compensated wealth effects in equation (A12) note that, for instance, originally

(AI?)

(AlS)

(A19)

(A20)PC, '" (I,) [(1-;)(Xop-xPX) + (I-X) (I;' (l+(c) -1) XoP + (I-X) ; pI]
from which (with the building blocks defined above) it is straightforward to derive the terms in equation

(AU).
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TABLE 1: Total Wealth Effects of Permanent Policy Shocks

h - 0.401 h - 0.45

PS",t/Ez = (0.75)S"", -(O.5)S"", (0.75)S",u -(O.5)S"",

E", = 0.2 0.8 0.2 0.8 0.2 0.8 0.2 0.8

S = 0.275 -0.325 0.275 -0.325 0.275 -0.325 0.275 -0.325
"'"

CASE A B C D A B C D

Distributional Effect

of Capital Tax -2.2% 0.77% 1.27% -0.44% -2.67% 0.67% 1.54% -0.39%

Distnbntional Effect

of Consumption Tax -0.48% 0.17% 0.31% -0.11% -0.58% 0.15% 0.38% -0.09%

Distribntional Effect

of Spending Shock 3.21% -1.12% -2.08% 0.73% 3.89% -0.97% -2.52% 0.63%

Effect on S"'" of

Capital Tax -9.83% -14.70% -16.21% -12.47% -9.11% ·14.52% -16.76% -12.61%

Effect on S"'" of

Consumption Tax -2.16% -3.32% -3.61% -2.81% -1.99% -3.28% -3.73% -2.84%

Effect on S"'" of

Spending Shock 14.47% 22.24% 24.17% 18.85% 13.32% 21.95% 24.96% 19.04%
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