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Macroeconomic Implications for Tax Indexing
in the MceCallum-Whitaker Framework¥

High rates of inflation during the past few years have generated a
vigorous public debate on the question of indexing the federal income tax system.
A recent paper by McCallum and Whitaker (MW 1979) shows that automatic stabi-
lizers are effective in both indexed and nonindexed tax structures. But, since
that is not the purpose of their paper, they do not directly address the question
of whether or not to index. The purpose of this note is to extend the MW
framework sc that the indexing questions can be addressed directly. This anal-
yais leads to explieit propositions about the macroeconomic consequences of the
indexing decision.

MW use a macroeconomic model that incorporates rational expectations
and the natural-rate hypothesis to show that systematic fiscal and monetary
stabilization policies in the form of feedback rules will be ineffective in
determining the level of output. In addition to this =standard result, MW show
that fiscal policy in the form of so-called built-in stabilizers can affect the
variability of real output. But unless a certain condition is satisfied, MW show
that built-in stabilizers may be destabilizing in the face of supply shocks.
They conclude that "an increase in the value of [the] progressivity parameter
will reduce the variability of ocutput if the tax system is indexed to make real
taxes independent of the price level. But without indexation an increase in
progressivity may conceivably make variations in output (relative to capacity)

more severe," While they never directly pose the question of whether or not to

¥Constructive comments were received from Preston Miller, Arthur Rol-
nick, and an anonymous referee. Remaining errcors are mine. The views expressed
herein are solely those of the author and do not necessarily represent the views
of the Federal Reserve Bank of Minneapolis or the Federal Reserve System.
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index the tax structure, their discussion leaves the reader with the impressicn
that the resclution of this issue in the context of their model can depend on the
stability condition.

In this note I show that the MW stability condition is irrelevant to
the indexing issue. Even if supply shocks are not destabiliging, an indexed tax
structure can dominate a nominal tax structure in terms of output variance.
Similarly, in terms of price wvariance, a nominal tax structure can dominate an
indexed tax structure regardless of the stability condition. In order to focus
directly on the tax indexing question, in the context of their macro setup, I
compare two models that differ only in the tax revenue function, whereas MW
compare models that differ in both the government revenue and spending functions.
Their econclusions regarding the effectiveness of built-in stabilizers and the
ineffectiveness of systematic feedback policies are robust to this alternative
specification. I also show that the MW stability condition is equivalent to the
condition that the aggregate demand curve has elastieity greater than unity.

I first set out the MW model along with an indexed version of the
model, and then present and discuss the geometric solutions to these models.,

The MW model for what I ecall the nominal tax case is:

Vg = a9 + 33(pe=Ey ) + ayy, g+ uy (1)
where a1 > 0 « a, < 1.

Yi = by + b1[rt-Et_1(pt+1-pt)] + b2gt + b3zt + Ve (2)

My = Py + G * Cq¥ * Ol + ey (3)

where b1, b3, e, < 0 < b2, Cqe
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B + Py~ Ep_qDp = Yo * YVqBpq * Yo¥poq Ty (5)
mt = uo + 1,1111'1,&-1 + U2yt-‘| -+ Ct. (6)

All variables, except the nominal interest rate (rt), are logarithms where Iy is
output, Py is the price level, B¢ is real government spending on geoods and

services, z, is real tax liabilities (net of transfers}, mt is the nominal money

t

stock, and E denotes the expectation conditional on information at the end of

t-1
period t-1. Eguation (1) is the aggregate supply function, (2} is the IS
function, and (3) is the LM function. The last three equations represent policy
rules, with (5) reflecting the idea that the fiscal authorities control nominal
spending so that expected real spending is set at some desired level. Since the
variables are in logarithms, the tax progressivity parameter (11) is the ratio of
the marginal to the average tax rate. Al]l disturbances are assumed to be
temporally independent white noise processes which may be contemporanecusly
correlated, but the policy rule disturbances cannot be contemporanecusly corre-

lated with the first three disturbances.

The alternative medel that I call the indexed tax case is exactly the

same as the nominal tax case, except that the tax rule is
Z, = Ty + Ty, + £y (7
The output/price solutions to these models are of the form
Yo = Mo * Tq¥eoq * Ti2Wpoq + T138poq * Mgl (8)

MYy * Mgy + Typby + Mgy + Tighy



Table 1

Nominal Tax

Indexed Tax

Structure Structure
Coefficients Coefficients
Ty 8/¢ X/ %,
T1s a102/¢ a1c2/x1
6 o =848y /3y
17 b3a102/¢ a1c2b3/x1
g bR 0o/t ByBssal®y
g a,0,76 2,b,/%,
oy -(b1c1+02(1—b311))/¢ —(b101+02(1—b3t1))/x1
Tos 02/¢ 02/x1
ﬂ27 b302/¢ 02b3/x1
T,g b2c2/¢ b202/x1
“29 b1/¢ b1/::c.I
where
6 = b, + bye, - b302(T1-1)
¢ =a,bc, + a1c2(1—b311) +0
XO = b1 + b202
x, = a;bje, + 3102(1-b311) + X
and

6, &) Xy, X4 < 0 for Ty > Te
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Py S Tog ¥ Moq¥eq * ToaMp_q * To38p_q * Moyl $%

+ ﬁ25vt + “2681‘, + 112.:_,.5,C + “28”‘«:, + ‘nggct.

Since we are only interested in discussing variances here, the coeffi-

cients of the disturbance terms are shown in Table 1.1/ Both ¢ and Xy are

decreasing functions of T, 50 that all coefficients, except possibly “1H and'nzu,

unambiguously decline in absolute value as T increases. Since it is only
absclute values that are relevant to the discussion of variance, I will discuss

~Toy rather thanm and since the qualitative response to a change in T, is the

24 1

same for all of the nonsupply shock coefficients, I will simplify the discussion
by talking only about ﬂ15 and ﬁ25 rather than all of the nonsupply shoek coeffi-
cients.

In the nominal tax case, the model assumptions are insufficient to

permit an a priori determination of how Ty Wwill respond to a change in T But

1.

MW show that the output variance due to supply shocks (i.e., ﬂ?udi) will decrease

(is stabilizing) with an increase in T, if and only iﬂg/
%
e, < 1 - E_(1-b2'b3)' (10)

1

1/

=" For the indexed model, w =T = 0, so the MW

10 T 89 Mqq = 8z Typ = Myg
conclusions regarding the ineffectiveness of systematic feedback policies also
hold for this model.

g/In order to discuss separate supply and demand shocks, I assume from
this point on that the shocks are independent so¢ that covariance terms are
ignored, However, all of the results in the two-variable case hold as long as
the shocks are not negatively correlated. In the case that u and v are nega-
tively correlated, the observations on dominance below must be modified. For

output variation, there always exists a 11 in the indexed system (T%) which is

greater than the T of the nominal system (T?) and which produces a lower
i n
< T

variance of y, but a T could also produce a lower variance of output. For

1 1
the variance of the expectational error of the price level, there always exists a
i

10 which produces a smaller variance than the indexed

T?, larger or smaller than T

tax structure.
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This condition is equivalent to the aggregate demand curve being in the elastic

range and is independent of the level of T The slope of the aggregate demand

1
curve in the nominal tax case is
b, + b,c, + b,e, = b,e.T
dy 122 32 321 (11)

dp 02 + b1c1 - b3c21'1

It is easy to show that %% < -1 (elastic demand)} if and only if condition (10}

holds. And as a funetion of T,, the elasticity of the aggregate demand schedule

17

varies as shown in Figure 1,
[Insert Figure 1 Herel

Although [as seen in Figures {(2a) and {2b)] the variance of output due to a

supply sheck is smaller in the inelastic aggregate demand case, the variance of

cutput increases as tax progressivity is increased when aggregate demand is

inelastic.

In the indexed tax case it may be shown that an increase in 1. always

1
reduces output variance regardless of the elasticity of aggregate demand. As tax
progressivity increases, the aggregate demand curve always hecomes more

inelastic.

The various trade-offs between the nominal and indexed tax systems and

between output and price variance are summarized in Figure 2.3/ This figure

shows how the coefficients (ﬂ1u, LTS and =Ty ﬂ25) of the supply and demand

shocks shown in Table 1 wvary with T In the coefficient plane of Figure 2,

1"

isovariance curves would generally be in the form of an ellipse centered at the

origin whose precise shape depends con the variances and covariances of u and v.

3/

=' Comparing the parameter levels across models as is done in Figure 2
involves the questionable assumption that behavioral parameters are independent
of the form of the tax function: see, for example, Sargent (1980). It is not
clear that this assumption is any wmore heroic than the assumption that the
behavioral parameters are independent of the level of the tax progressivity
parameter.
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Figure 1

Condition (10) fails

Condition (10) holds
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When u and v are uncorrelated, a movement along a negatively sloped line, there-
fore, produces an ambiguous effect on total variance, but a movement in the
southwest direction unambiguously reduces total variance. All of the intersec-
tions in Figure 2 occur when T T 1, 80 as long as we restrict our attention to
progressive tax structures, we are concerned only with the points to the left of

the intersections. Movement to the left means T, is increasing.

1
[Insert Figure 2 Here]
Figures (2a) and (2b) show that, at the same setting of T, = T?, an
indexed tax structure has a lower output variance with respect to supply shocks
but a higher wvariance with respect to demand shocks than a nominal tax system
regardless of the elasticity of aggregate demand. However, it is clear that
there exists a higher tax progressivity setting at which an indexed tax structure
dominates the nominal tax structure. At the same variance with respect to demand
shocks, there is a smaller variance with respect to supply shocks.ﬂf
As MW observe, a strong case can be made that a more relevant criterion
for stabilization peolicy is the minimization of the mean square expectational
error E(pt-Et_1pt)2, i,e., variance of the expectational error of the (log of
the) price level, rather than minimization of cutput variance. The expectational
error is determined in our setup by equation (9) and is dependent on ccefficients
T,y and g as shown in Figures {2¢) and (2d). Under this critericn, the nominal

tax structure dominates the indexed tax system, even at the same tax progres-

sivity setting.

E/Following this definition of dominance, and from the coefficients of

Table 1, the nonsupply shock coefficients (in particular n15) will be the sa?e
across tax structures if x.I = ¢. This occeurs when T1 in the indexed systenm (T%)
is larger than T in the nominal system (t?) by the amount T% - T? = (1/a1)(1?-1)-
It may then be shown that at these settings of 11, ﬂ1h in the indexed system is

smaller than ﬂ1u in the nominal system.
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(n = nominal tax structure; i = indexed tax structure)

Condition (10) fails
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Thus, in the macroeconomic context of the MW model, one's position on
the tax indexing question depends critically on the policy criterion. If expec-
tational price variance is the relevant criterion, the nominal tax structure
clearly dominates the indexed tax structure. But under the output variance
criterion, the indexed tax structure can dominate unambiguously only with a
higher tax progressivity setting. At the same tax rates, whether or not the
indexed system has a lower total variance of output is a quantitative question.
Increasing marginal tax rates to achieve the output dominance described above
raises questions of incentives which are properly recognized by MW to be outside
the scope of the model.

Finally, incentive questions aside, whichever tax structure prevails,
there is no optimal setting of the progressivity parameter that can minimize both
price and output variance. Consider, for example, the nominal tax structure
described in Figures (2a) and (2c) where the aggregate demand curve is elastiec.
Because the Toy = Tog line is negatively sloped, there could possibly exist a
price isovariance curve that is tangent to the line. But at that optimal setting

for T under the price variance criterion, output variance is not minimized.
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