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S, or the smaller E_, since initial wealth and the wealth multiplier tend to be larger.

Assuming h = 0.425, Isimulate 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 E,, 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, E,. 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 much too large to be offset. Of all the policies considered, 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 S, 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 E, is small and S, 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, is negative. When S, 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 E_ 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-
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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
Representative Agent Effects
Totally differentiating cquations (13) and (14) and solving the resulting difference equations forward
yields
=00% |- sy, Hlog1 “lesry  BTew ]y (A1)
val 1-¢, 1+, 1y

_ —?:+dt"'s . di g _d"{s _x %

h o =-(1-mi, i
s 5 L 14, 1 1-x

L)

Vs=>1 (AZ)

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 I, as well as
K151 -xT5) s=s4

X = (1-)()221 xv-lIs—v =1 -XT_l_s S=s=T-1 (A3)

0 s=T

yields equations (17) and 18).
Equations (17) and (18) are are useful in deriving equations (19) through (21). After totally diffe-
rentiating the equilibrium production relationship, y = [(l-xs,l)(l-'rs_l)ys_l]ohsl'o, iterate backwards and

substitute for j . Collecting £ terms and letting 1-p=(1-h)(1-8), one can show that

5-1
- dr dt, d 1-¢
k=Y &la-ple-1_ ¥ -1 _°|-1_¢8Y "PXs vsz1 (A4)
s B l:( )[ svl_tw 'fvl"'tc] .rv‘»bl_? T Xs-v
Using the following expressions then yields equations (19) through (21):
0 s=5-1
5-1 1 _35‘*1'5
KSI = E avIS"V = m"i—_a— S SSST_l (AS)
v=0

OS*I'TK-‘.{_I s=T
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1;(_38)()5 X, s=<§-1
X
-1
‘gevxsv- 11(3X)5(xs 1) +K; +(1 -(1-9)K; ).1_%. Sss<T-1 49
8"1'TK%_1 s=T

Wealth and Distributional Effects
Totally differentiating full wealth yields

dzl

dt .
1+ Woagr] +dtl +t i (A7)
)’0 s§1p (11) 1“w sl s s]

This expression can be solved w1th the help of

£ XXs %o . dy,  di
T 1y 1y 1+
xX;Xq xX; Xy (A8)
+ —
[ 1-x (Xn x%-( X)Is’lﬂ‘ [ 1-x ] 1—y
and equation (18) wl:nch capture the policies’ indirect effects on wealth. Note that raising capital or

c

consumption taxes or reducing government’s share of output increases A; in periods s<T-1 and thus raises
wealth. After T, these policies have no effect on wealth through this channel. By contrast, these policies
lower m; for periods s<8-1. During the policy interval [, T-1], a one-period positive shock to capital taxes
will raise 7, but a permanent shock will lower 7. 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 #r, in periods s € [S, T-1]. This occurs because there are no
direct effects on after-tax interest rates.

To derive the distributional effect, % = (E,,E q.43,) S, use the fact that dS,,, = (E,)(dS,, -

SapdE,; ) and g5 = Y n (o -E )dz, -dE;) to yield

A _ 1 is i ;i SuP dt, di, dvy
(E(l-a}aEz)E = E_az n —Ea)PIdt LS = [Dr = +D, T +D§‘ T

o <

w r 4
E 1+, "1+, ‘14,

o

“ Lz, B g Mz Ky Dy i (A10)
v 1—y
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Substituting this expression into equation (23) yields

o Y dt
dEz=—Eia)3n'(a‘— plapi - 2ot [D r 4D S +D d”}

r ¢ Ly
E, | "1 cTw, iy
E , ,
_ oo z, dt, vz, dt, .z, dt. +Z.¥ dvy +En‘P’dt' (A11)
E, 1, 1+, 1+, 1—y

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

d dt dt , .
0 = dbf = zw% {8, "RC)L +(Z."PCY—E +(Z, —PCY)% +En Pl (A12)
w

1+
r ¢ .
where (1-x)PC,=PC,=-(1 ~X)PC, =P(1+)(1-x)(1-7) 1:’3 X, >0 Note that to derive this equation. it

is helpful to rewrite the steady-state deficit as ++E,-7 = ((1-¢w)(1 -0) +E‘) +0(1+¢) - (1 —7)(1 +t.(1 -x)).
To compute uncompensated, differential and compensated wealth effects, some building blocks are
developed. The transform functions P, P!, and P defined in the text have the solutions p = p/(1-p) and

Pl = ps—l(l -pT8 )p. Substituting (A3) into pt = pI D A implies

pl =(1_XT-S)PS-1S§ [E]S'H . E o - pT—le [5] s
F 5= -5 |LP

5=1 § 5

which after some algebra vields

oo b oy

Since
ol sl (2] , (A14)
PXy=p (1 X )P[p]
it follows that
[1_-% (PXO —xPx} =511 P [(1 _xT-s][%]S"l _(l_pr-s)[%]] (A15)

[ o]l

1-x
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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):

(1-x)Z, = M{XP -xP') + N%oP, Z, = (1-x)z, -MP) = -(1-%)Z, (A17)

where, to save space, M = (1-0)(1-1,) +E, N = (1-0)(1-£,) A = (1+£)(1-0)(1 —1)%-

Solving these terms out yields:

[1—5] P12, - [M(l-x) N [1%] ] (xS - [%] Ma-ft-pT 551 a13)
P X

[1—5] Pz, - [M(l-x) N [1—§] ] (1-x7-Shes1 -l -5 (A19)
¥l

To find the compensated wealth effects in equation (A12) note that, for instance, originally
PC, = (1-y) [[1—_{] (xop—xpx) +(1-x) [i:_’i(mc) -1] X P+ (1—;0%9’] (A20)
P

from which (with the building blocks defined above) it is straightforward to derive the terms in equation
(AL2).
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TABLE 1: Total Wealth Effects of Permanent Policy Shocks

h = 0401 h =04
PS/E, = (0.75)S «(0.5)S,, (0.75)S,,, -(0.5)S,,
E, = 02 0.8 0.2 0.8 0.2 0.8 0.2 0.8
Sw = 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% 127% | -044% || -267% | 0.67% 1.54% | -0.39%
Distributional Effect
of Consumption Tax 048% | 0.17% 031% | -0.11% || -058% | 0.15% 038% | -0.09%
Distributional Effect
of Spending Shock 321% | -1.12% 2.08% | 0.73% 3.89% | -0.97% 252% | 0.63%
Effect on S, of
Capital Tax 983% | -14.70% || -16.21% | -1247% || 9.11% | -14.52% | -16.76% | -12.61%
Eifect on Sw of
Consumption Tax 216% | -332% | -3.61% | 281% || -1.99% | -3.28% || -3.73% | -2.84%
Effect on S, of
Spending Shock _Jl 1447% | 2224% | 24.17% | 18.85% | 13.32% | 21.95% || 24.96% | 19.04%
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