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CONSUMPTION TAXES VERSUS INVESTMENT
INCOME TAXES: IMPLICATIONS FOR
IMPATIENCE AND RISK-BEARING

by

*%
Syed M. Ahsan

I. INTRODUCTION

The question of the differential effects of a tax on consumption
(expenditure) as opposed to a tax on income has been a major controversy
in fiscal policy.] The existing analysis, by analytically separating
consumption (saving) and investment decisions has failed to come to
grips with the problem. This is true both of the applications of the
Fisherian theory of saving and of the single-period theories of risk-taking
behaviour for analyzing the problems of fiscal policy.2 Both Hansen (1958)
and Musgrave (1959), who develop intertemporal models of saving behaviour
by households under certainty (with no asset choice), tend to agree that
a proportional consumption tax does not encourage (nor discourage) a
substitution of present over future consum.ption;3 while an equal revenue
proportional income tax encourages a substitution in favour of present
consumption (i.e., against saving). This latter effect ié also accompanied
by an income effect thus rendering the total effect ambiguous. Nevertheless,
this substitution effect (encouraging current consumption) induced by the
income tax is usually taken to imply that an income tax discriminates
against saving.4 However, in an uncertain world where opportunities for
investing in safe and risky assets are allowed, current saving no longgr

constitutes future consumption even when we require that the expected
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present value of life-time consumption equals the expected present value
of life-time wealth: the introduction of capital risks makes future con-
sumption a risky prospect. Thus with the introduction of uncertainty, the
Hansen-Musgrave results become suspect.

Kaldor, on the other hand, without formally specifying his model
arrives at some interesting conclusions. He argues that a tax on con-
sumption does not discriminate against risk-taking but in fact discriminates
in favour of saving; while a tax on investment income (or, a fortiori, a
tax on total income) discriminates against both saving and risk-taking.

In this paper, we plaﬁ to investigate the differential incidence
of these taxes on household consumption and investment (risk-taking) decisions
in a simple two-period temporal model. For simplicity, we compare a
consumption tax with a tax on investment income rather than a tax on total
income,

The analysis is carried out for the balanced budget incidence of an
increase in the consumption tax (or, alternatively, investment income tax)
used to finance matching lump-sum transfers to the household. As
Diamond (1970) has pointed out, this is equivalent to the differential
incidence of a consumption tax (or, an investment income tax) increase and
a lump-sum tax decrease.

It is seen that for low rates of tax (less than 50%) and low expected
return on the risky investment (less than 100%), the differential incidence
of a consumption tax is to raise both current consumption and risk-taking.
1f these restrictions on tax rates and expected profit rates are satisfied,
the differential incidence of a tax on investment income would also, under

the additional restriction of zero rate of return on riskless investment,
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be to encourage current consumption and risk-taking. For the type of
balanced budget operation discussed in this paper, it is also seen that
under the set of conditions mentioned above, the consumption tax leaves
the household with a higher level of utility than does the investment income
tax. This result also requires that the propensities to consume (and to
invest in the risky asset) are identical under the alternative budgetary
policies. It is further seen that under these conditions and when both the
consumption and the investment income tax rates are equally large, the
differential incidence of a consumption tax encourages current consumption
and risk-taking more effectively than a tax on investment income.

The rest of the paper proceeds as follows. Section II discusses
the balanced budget incidence of a consumption tax, while an investment
income tax is analyzed in section III. Section IV attempts to provide
a further comparison of the two fiscal structures on the basis of equally
large tax rates. The effect of these tax policies on household life-time
utility is analyzed in section V. Some concluding remarks are put forward

in Section VI.
II. A TAX ON CONSUMPTION

Tt is assumed that the individual makes the portfolio allocation
decision in the first period to maximize expected lifetime utility. In the
second period he dissaves, consuming entirely his wage income, the capital
and the realized investment income. The intertemporal consumption

. 8
allocation decision can be stated as

max EF(C]’CZ) = V(C1) + EU(CZ)’

]
.
(nJ
.
(@]
]

(Yl-a-m)ﬂ-t) +K1, (I1-1)

(@]
i

o = (1 -t)[Y2+a(1 +X) +m(1 +x)] + Ky»
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where Ci(i=1,2) is consumption in period i, Yi is exogenous non-asset income
(or, its present value, where appropriate) received in period i, while a
and m denote the amounts allocated to the risky and the safe assets,
respectively. The rate of return on the secure asset is r and X is the
random rate of return on the risky investment such that X € [-1, ®). The
consumption tax rate is cdenoted by t while Ki is the matching lump-sum
transfer received in period i. We further assume that both V and U are
at least twice continuously differentiable with positive and diminishing
marginal utilities, thus guaranteeing risk-aversion and the diminishing
marginal rate of substitution between present and future consumption
prospects.

Now substituting for CZ’ we can eliminate the constraints and restate
the maximization as

max V(c1)+ E[U{(]-t)[Y](1+r) +Y, + a(X-r)]
{c] ,al (11-2)

+-(K1-C1)(1+T) + Kz}] .

The necessary conditions for the existence of an interior maximum are given

by
vi(c,) - (14n) E{U'(Cz)} = 03 (11-3)

(1-t) E{U’(C,)(X-1)} = O. (I1-4)

Since we have assumed strict concavity of both V(C]) and U(Cz) these

are also sufficient conditions for a utility maximum. These conditions state
that at an optimum, the marginal rate of time-preference equals the rate of
return on the safe asset (equation (II-3)) and that the expected marginal

utility of a unit of investment in each asset is equalized (equation (IX-4)).
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Differentiating the first-order conditions (II-3) and (II-4), with

and Y. we obtain the following results:

respect to t, K] 1

o, v, +Y2(1+r)-1] d¢ »
= (=) ‘ (11-5)

ot (1-t) 3Y1 ’
da _, aNyf, _1l2a -1
S =)l -gE o 1 (11-6)
ac oc

1 _,7.1.N %1
X, T Te) (1L-7)
da _ /1 da
X =TS (5

These comparative static results can be easily interpreted. Equations (II-7)
and (II-8) indicate that changes in the lump-sum transfer payment increase9
consumption and risk-taking by generating simple income effects without
influencing the intertemporal consumption substitution possibilities. Like-
wise, the proportional consumption tax reduces present consumption due to the
income effect. However, noticing that the expression (a/[1-t]) in (II-6)
has the interpretation of the substitution effect,10 we observe that while
present consumption is reduced by the tax (equation (II-5)), the individual
is able to maintain his former level of expected lifetime utility by
investing more in the risky asset. However, the income effect works in
the opposite direction. The total effect on risk-taking, therefore, depends
on the magnitude of the income elasticities.1

If the tax variables are such that the individual, in each period,
receives as a lump sum exactly equal to what is expected to be taken from

12
him by the consumption tax, then the tax variables must satisfy
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K t(Y, ~a-m,
1 ! 1 (11-9)

K, = tly, + a(14x) + m(14r)],

2

where X denotes the expected value of X. Equations (II-9) can also be re-

written as

K, + K (14r) = £y, (14r) + Y, + a(Xx-1)l. (II-10)

2 2

To maintain this relationship changes in the tax variables must satisfy

K oK oK K '
2 1 o5 0 e(roenl2 02 1 02 2 :
SO g s e Gty ot b WD

where Y = [Y1(1+r) + Y, + a(i-r)]. But from the first-order conditions

2

we see that

da _ da
SE‘ = (14r) X, (I1-12)

and consequently (II-11) can be rewritten as

x, . 8K2] [y + At(X-r)%]
[<— + (1+1) = . (11-13)
3t ot [(14r) - t(X-r) %% ]

1

We can now evaluate the change in risk-taking and in consumption
from a consumption tax rate and a lump-sum transfer change which would
leave zero expected net revenue in each period. We can call these the
"expected revenue compenséted changes''. Note that the first-order conditions,
(1I-3) and (II-4), implicitly define optimal first period consumption

and optimal risk-taking as functions of the tax parameters:

a* = a(t,K »K,), (I1-14)
%*

G

]

C(EK; Ky) - (II-15)
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From (II-14) we obtain, using (II-12)

oK K,
SRR o] F (11-16)

This together with (II-13) yields the subsidy compensated tax derivative

, 0+ &S &
f = L (11-17)

t . X-r, da
-G39G5 6Y1]

comp

Since (X-r) > 0, the numerator is always positive. The sign, therefore,

depends on the denominator, i.e.,

ga% = > .t X-xrda
ot S Oasl G ('I+r)8Y1° (I1-18)

comp

Note that for t = 0,50 the requirement is

12 g:E da
€ M4r 5Y1'

Since 0 <« Ba/BY1 <1 and r is usually small (a reasonable upper bound for the
real rate of return on a safe asset might be .10), a sufficient condition

for da*/ot to be positive is that r < X <1 (for t < .50).
comp

We can therefore conclude that so long as the expected return on

the risky asset does not exceed 100% and the consumption tax rate is

below 50%, the balanced budget incidence of a consumption tax is to increase

risk-taking. If high tax rates (i.e., t > 0,5) happen to be combined with
high expected profit rates (i.e., X > 1), risk-taking may actually decrease.
The general point, however, is that the result depends on t, X, r and 8a/8Y1>
the first being a government parameter and the rest being determined in the

market.
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Likewise, we can evaluate the expected revenue compensated change

in optimal current consumption. From (II-15) we have

acT ac1 ac aK ac aK

3t ot ax at + aK at

As before, together with equations (II-12), (II-13) and equations (II-5)

thgough (11-8), the above reduces to

3 % /' a(X-r) \.BC]
C 2 'aY
] . ) a-n” (11-19)
;"1 /t\/X-r aa y
comp L S 1= t/' 1+n/5Y J

Notice that (II-19) admits of an interpretation similar to that of (II-17).

%
The sign of (801/5t) comp is the same as that of the denominator, and thus the

preceding comments apply. That is, so long as the expected return on the risky

asset is small (less than 100%) and the consumption tax rate is low (less

than 50%), the balanced budget incidence of a consumption tax is to encourage

current consumption. It must be pointed out that this finding is not in-

consistent with our earlier result, 501/at < 0 (given by equation (II-5)):
The effect of a simple change in the consumption tax rate is to discourage
current consumption by generating an income effect in a straightforward manner

(equation (II-5)). However, the expected revenue compensated change in the tax-

subsidy rates also generate an income effect, albeit, in the opposite direction,
i.e., tending to stimulate current consumption. The total effect (equation
(I1-19)), therefore, obviously depends on the relative magnitude of the

two sets of income effects.
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A special case of the above results, obtain if we happen to start
from a situation of no fiscal policy (t=0, Ki = 0). Equations (II-17) and

(II-19) now reduce to

t=0

o) X- da

g% = afl +5f7;§ T b (II-17a)
comp i 1

and
a %* t=0 a
C = C

—1 o aX-r) 1 -

St DR (11-19a)
comp

Clearly both of these derivatives are positive (since we have assumed that

both current consumption and the risky investment are normal goods).
III. A TAX ON INVESTMENT INCOME

While the model remains the same as that of the preceding sectionm,
we now introduce a tax on investment income (rather than a tax on consumption)
accompanied by a matching lump-sum transfer., The individual budget con-

straints can now be written as

C] = Y] - a - m,
} (I1I-1)

]

C Y. + (atm) + (1-t) [aX+mr] + K,

2 2
where the notation is the same except that t is now the investment income tax

rate. On substitution, (III-1) reduces to

C, =Y, + (Y]-C]){1+(1-t)r} + (1-t)a(X-r) + K, (I11-2)

and the maximization problem reads as
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max V(C1) + E(U{Y2 + (Y]-C])[1+(1-t)r] + (1-t)a(X-r)+K}).

{01,a}

We proceed as before and state the necessary and sufficient conditions

for the existence of a maximum:
v/(c,) - (r*) ElU/(c,)] =

(1-t) E[U'(Cz)(X-r)] =0,

where we have defined

(x*) = [1 + r(1-t)].

(1I1-4)

(111I-5)

As before, these first-order conditions upon implicit differentiation

with respect to t, K and Y1

ac] c.r v/ (c ) 601

]
5t =) {v”(c )C +1} aY - =

Y, ac1 v'(c )
{'—' 7 }
C, 5v. tv (c )c ’
9a _ _a_ x(1-t) 1 %
ot 1-t {r- r* a aY ]}4-(
and
oC oc
1 1 1
—B_K——(rg Sy,
da _ 1, %a
XK oo oY

C r

r*

r V(C) aa

- 0+ 3y G3c c, )c)aY ;

yield the following comparative static results:

(I11-6)

(I11-7)

(I11-8)

(1I11-9)

Since this is effectively a tax on future consumption, the substitution

effect,]3 which equals {(r/r*) (V' (C VA'M (C ))[(BC /8Y )-1]} in equation (I1I-6),

(I1I-3)
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tends to work in favour of current consumption, which may or may not be out-
weighed by the income effects. However, the substitution effect in the risk-
taking function (equation (III-7)) has an ambiguous sign ((I11-12) in footnote 13).
Although an investment income tax with full loss offset would tend to encourage
a substitution away from the riskless asset (since, effectively the investment
income tax reduces the size of the bet), the three-way substitution (between
current consumption, risk-taking and investing in the secure asset) may
actually lead the individual to invest less in both the assets.1

For the special case of zero rate of return on the riskless asset

(r=0), the above results are simplified into the following:

r=0

oc

SEL =0, (III-6a)
=0

gf = 2, ‘ (I1I-7a)

which are simply the substitution effects relevant for r=0. In other words,
at r=0, the income effects of an investment income tax disappear. This is
explained as follows. Postponement of a unit of current consumption, ceteris
paribus, generates (1+r) units available for future consumption. However,

if r=0, the physical amounts are unchanged over time (i.e., one orange given
up today adds to exactly one more orange for tomorrow). Thus the loss of
real income, due to the tax on investment income (or interest income), insofar
as current consumption is concerned is nil, and hence no income effect.]

The lack of a substitution effect in (III-6a) is explained by the fact that
r=0 also implies that the marginal utility of a unit of current consumption
equals the expected marginal utility of a unit of future consumption at

the optimum (i.e., vi(c)) = E{U'(Cz)}, see equation (III-4)). This
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together with the argument of no real yield on postponed consumption _
(at r=0), suggests that the investment income tax loses its distortiomary
property insofar as consumption is concerned (i.e., distorting the relative
prices of current and future consumption). Equation (III-7a) can also be
explained in a similar manner. Risk-taking is important inasmuch as it
contributes to future consumption. Further, the expected marginal utility
of a unit of future consumption weighted by the rate of return on the risky
asset is zero at the optimum (i.e., E{U’(CZ)X} = 0, see equation (III-5)).
Thus, the investment income tax, essentially, a tax on X, just allows
the household to retain its former level of expected lifetime utility.]6

We now analyze the differential incidence of an investment income
tax increase and a lump-sum tax decrease on impatience and risk-taking.
Since investment income taxes are paid only in the second period, for
distributional neutrality, we require that the lump-sum is also paid out

in that period such that expected net revenue is nil, i.e.,

tlaX + mrl,

~
i

or

1]

K = £[(y,-C)r + a(x-r)l. (II1I-13)

Again, to maintain (III-13) changes in the tax variables must satisfy

oc
-~ - da 1
[(Y,-C.)r + a(X-r)] + t(X-r) < - tr
—-SK - 11 ot k. (I11-14)
- da 801
(1 - t@&-r) ¢ + tr 5 1

(ud

From the solution to the first-order conditions, (III-4) and (III-5), upon

implicit differentiation, we obtain



]

e

13

da* da Ba K

S T e tTX (III-13)
*

ac ac oC
1 _ - 1 oK

St - ot T ot (11I-16)

which together with (III-14) allows us to evaluate the expected revenue
compensated changes in consumption and risk-taking. Thus, from (III-15),

(I1I-14) and using equations (III-6) through (1II-9), we obtain

ac vi(cy)
tr, 1 a(x r) tr da_
S G0+ GIg, + rf)w(—c—)] e
v = a (I11-17)
comp (- ES%%EI gé (r*)( )]

which is, in general, indeterminate. However, for r=0, this simplifies

into

3a %
r= 1+ X( t)’é"ili
ca _./_1_\_" = {
ot S Tt 1 -tX ga 3t (111-172)
Y,
comp

Clearly, the sign of (III-17a) is the same as

da
1 -¢tX §§ 1.

Thus, if t < .5 is combined with § < 2 risk-taking with increase.

In the preceding manner, from (III-16), (III-14) and using equations

(I11-6) through (III-9), we obtain
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(1I11I-18)

v’(c,) ocC = ¢ Y ac v(c,) ca
% r_ 1 1 a(X-r) 1 r(1-t), 1 _—
oc, Ve (c;) [aY R a-or+ § )[c aY T vicpe, G o )]
ot =
aC
comp t(X- 3 t 1
n-tER S L 0 S

A set of sufficient conditions for this effect to be positive is

(i) wutility is 10garithmic,17
aoc Y
1 771 1 da
sy 11 571 ca
(ii) C1 oY a 6Y1 » and
(iii) X <1,

none of which are necessary. For r=0, this again simplifies into

r= X acl

i - (111-18a)
da
comp (1-tX & ]

which would be positive if t < 0.5 and X < 2, neither being necessary.

Thus we can conclude that for the case of zero rate of return on riskless

investment the balanced-budget incidence of an investment income tax

increase and a lump-sum tax decrease is to raise both current consumption

and risk-taking if the expected rate of return on the risky asset times

the tax rate is less than unity.

IV. THE TWO TAXES COMPARED

As we have indicated in the introductory remarks, it is difficult
to compare two taxes directly in terms of an analytical model. Such con-
siderations led us to attempt an indirect evaluation of these taxes by

comparing each with a lump-sum tax levied on the individual (or equivalently

with tax proceeds going back to the same individual paying the tax). This



o

[

15

method allowed us to arrive at qualitative results that required information
regarding certain government and market determined parameters (i.e., all
being observable) and could be reasonably interpreted. One such class of
results was obtained for the special case when the return on riskless invest-

ment was zero. Let us rewrite these results as follows:

da

r= _a - o
* (-t ) [1 +x oyl
da _ c 1
EE: h “ - tc = da | ’ (Iv-1)
comp (l-tc 5Y1
(o= aX ac,
ac; la-e)? &, ]
= = T , S (IV-2)
¢ - X&)
comp -t 5Y1
and,
% s —_ éé,
Oa_ o 2y 1 TEA-t) 3,
3. Tt [ —1—, (1V-3)
1 i 1-t.x &
comp i BY1
= ocC
r= ax_ .y 1
bcT (l-ti> 53?
St = — o2 5 ° (1v-4)
comp 1

where tc and ti denote consumption and investment income tax rates,

respectively.
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Choosing equal tax rates as a basis of comparison, from (IV-1) and

(IV-3), we obtain

r=0 r=
* %*
da da
oa > -
atc ot . (IV-5)
i
I comp comp

This can be seen as follows. Assuming that both (IV-1) and (IV-3) are positive,
(i.e., their denominators are positive), the denominator of (IV-3) is greater
than that of (IV-1). Furthermore, the numerator of (IV-3) is smaller than
that of (IV-1). This result requires that the propensities to invest in the
risky asset is the same whether the individual is paying a consumption tax
or an investment income tax. It is interesting to observe that while,
for r=0, the simple incidence of a consumption tax (with no restriction on
government 's budget equation) is not as effective as the investment income
tax in encouraging risk-taking, the balanced budget incidence reverses this
conclusion. The former result can be seen by comparing equations (II-6)
and (III-7a). In other words, the expected revenue compensation associated
with the consumption tax exerts stronger income effects stimulating risk-
taking than is the case with the investment income tax.

Therefore, we arrive at the interesting conclusion that if the tax

rate and the expected profit rates are such that the balanced budget incidence

of a consumption tax and that of a tax on investment income is to encourage

risk-taking (i.e., t,,t, < 5 and X < 1), then for equally large tax rates,

a tax on consumption encourages risk-taking more effectively than a tax

on investment income. On balance, this result may seem to support Kaldor's

intuition that a tax on consumption does not discriminate against risk-
taking, but not quite. His main contention was that a tax on consumption

would be neutral so far as risk-taking was concerned, while a tax on
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investment income (or a fortiori, a tax on income) would discourage risk-
taking. On the other hand, basic to our result, indicating the possibility
of greater risk-taking under the consumption tax, is a situation where the
balanced budget incidence of both these taxes were to encourage risk-taking.
To see the effects of equal tax rates on current consumption, we
compare (IV-2) and (IV-4) and let tc=ti° Once again, we start from a
situation where both these effects are positive. As before, the denominator
of (IV-4) is greater than that of (IV-2), while the numerator of (IV-4)
is smaller than that of (IV-2). Thus, under identical propensities to

consume (and to invest in the risky asset)

r=0 r=0
* *
6(31c 801
ot > d¢t. . (IV-6)
C 1
comp comp

Once again, we recall that, for r=0, the simple incidence of a consumption

tax is to discourage current consumption due to the income effect (equation
(II-5)), while an investment income tax leaves it unchanged (equation (III-6a)).
Therefore, the more effective encouragement of current consumption under

a consumption tax than under an investment income tax (equation (IV-6)) is

due to stronger income effects generated by the expected revenue compensation
associated with the consumption tax than that of the investment income tax.

Thus we conclude that if the initial rates of taxA(equal) and the expected

return on the risky asset are such that the balanced budget incidence of

a consumption tax (with matching lump-sum transfers) and a tax on invest-

ment income (with matching lump-sum transfers) were to stimulate current

consumption, a tax on consumption did this more effectively than a tax on

investment income., This is contrary to the result under certainty. The
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general consensus of the literature that a tax on income (or investment
income) discourages saving as compared to a tax on expenditure (consumption)
is not borne out by this model which incorporates uncertainty via capital

risks.]8

V. BALANCED BUDGETS AND CHANGES IN EXPECTED UTILITY

Earlier we have indicated the conceptual difficulties involved in
comparing alternative fiscal policies. The main difficulty involved is
choosing a satisfactory criterion as the basis of comparison. The most
common criterion is that both the fiscal structures yield equal revenue
to the government. In a world of uncertainty, however, there arises the
additional difficulty that the revenue raised by the government is a random
variable. One of its implications is that it may not always be feasible
to choose the tax parameters such that both the fiscal structures raise the
same revenue in each state of nature.19 As a partial solution to this
problem, we employed, in the preceding sections, expected revenue compensation
where changes in the actual lump-sum parameters (transfers) were equated
to changes in expected revenue. Since the tax base differs with the type of
the tax, so does expected revenue. This, in turn, implies that the
compensatory lump-sum transfers are of different magnitudes under different

tax structures. Evidently, then, changes in expected lifetime utility
under each of the alternative fiscal policies (with expected revenue com-
pensation) would, in general, be different. In this section, we attempt
to further discover the implications of the balanced budget analysis of the
preceding sections in terms of changes in expected lifetime utility

(welfare).
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Differentiating (II-2) totally, we obtain

dEF = v’(c,) dC, - E{U’(C) [y, (T+r) + Y, + a(X-r)]l}dt
1) 96 - E{UT(C) 1Y, c

2
+ (1-t)) E{U ’(C,) (X-r) }da

+ (141) EE{U’(CZ)} K, - E{U’(c)] dc1}

+ E{U'(CZ)} dKZ.

In view of (II-3) and (II-4), this reduces to

3K
S - e lomg + 5
c c c
(v-1)
- E{UA(C) [y, (T4r) + ¥, + a(x-r)l}.
However, for balanced budget we require (using (II-13)),
E(U’(C))} aGr '
e 1oy &nk |
comp t-t 7 M4r 5Y1 j

Similarly, for the investment income tax, we have (from (III-3))

= v’ ’ I - -
dEF = V/(C,) dC, + E{U (Cz)[ r” dc, - r(¥,-C))dt,

+ (1-t;) (X-r)da - a(X-r)dti-t-dK]] .
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Again, from (III-4), (III-5) and (III-14),

= d¢ A
a-ry R V) da 1
e, TR ¥y (X, t O )

Jo)
S = E{U(cy)]} L (V-3)
i . £, — da rt, 501
| [ - (F)E-1) Eﬁﬁ + () §§;] |
Clearly, (V-3) is indeterminate. For r=0, however, we obtain
r 3 -
- 7 aX_ N\
see| -t )
- 4 -
R ey (v
}comp L i aY]

Interestingly enough, the signs of these derivatives depend on the magnitudes

of ti’ tc’ and X as in the preceding sections.20 Comparing (V-2) and (V-3a),

we find that for ti=tc’ expected lifetime utility is higher under the

consumption tax than under the investment income tax, i.e.,

.r=0 r=0
OEF 5>  OEE
ot ot,

(&3 1

comp |comp

. (v-4)

VI. CONCLUSION

We have investigated the balanced budget incidence of a tax on consump-
tion (with matching lump-sum transfers) and of a tax on investment income
(with a matching lump-sum transfer) in the context of a simple two-period
model of consumption and portfolio allocation decisions under uncertainty.

The analysis suggests that when the rate of return on the safe investment

is zero, when the tax rates (on consumption and on investment income) are
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low (less than 0.5) and when the expected return on the risky asset is

less than 100%, both current consumption and risk-taking are encouraged

under both the systems of budget policy. It is also shown that under

such circumstances, if the propensities to consume (and to invest in the

risky asset) are identical under the two budget policies and that the two

tax rates are equally large, the differential incidence of a consumption

tax is to encourage risk-taking and to discourage saving (encourage current
consumption) more effectively than that of a tax on investment income such
that expected lifetime utility is greater under the consumption tax than under
the investment income tax. While these results are fairly restrictive, they

at least point out that the introduction of uncertainty alters the "standard"

results of fiscal policy in an important way.



22
FOOINOTES

*This paper, presented at the Third World Congress of the Econometric
Society (Toronto, August 20-26, 1975), is based on a chapter of the author's
doctoral dissertation (Ahsan, 1974a). Thanks are due to S. Ahmad, D. W.
Butterfield, P. M. Mieszkowski, A. L. Robb, T. Romer, A. Sandmo and S. Sharir
for helpful comments and suggestions. Financial assistance from the Canada
Council (Grant S74-1655) is gratefully acknowledged.

**%Assistant Professor, The University of Western Ontario, London, Ontario,
Canada N6A 5C2.

1See, for instance, Goode (1964) and Kaldor (1955).

2For instance, Hansen (1958) and Musgrave (1959) analyze fiscal policy
in a Fisherian model of saving behaviour; while Ahsan (1974b), Ahsan (1975),
Mossin (1968) and Stiglitz (1969) discuss the effects of taxation in models of
optimal composition of a portfolio of given size.

3Consumption in both periods is, however, reduced by the tax if they
are normal goods.

4This view is shared, among others, by Goode and Kaldor.

5Indeed, Ahsan (1976) has observed that in the presence of capital risks,
a proportional consumption tax is no longer neutral with respect to consumption
and portfolio allocation decisions; the substitution effect encourages risk-
taking which may either stimulate or reduce future consumption depending on
whether the individual makes a loss or a gain in the capital market,

6This need not worry us unnecessarily. In terms of our model, wage

income plus investment income is total income; and, in such contexts, Mus-

grave has pointed out that, 'what matters in the case of the income tax is
whether or not future interest income will be taxed." (1959, p. 260)

7Since a direct comparison of taxes (based, for instance, on equal
expected revenue) does not appear to be analytically tractable, it seems
worthwhile that an indirect comparison suggested below would convey some
notion of the comparison of two taxes: we combine the analyses for each
of the consumption and investment income taxes with lump-sum taxes under
matching tax distributions (or, equivalently, with tax proceeds going back
to the same taxpayer). In other words, we have not compared the investment
income tax with a lump-sum tax in both periods; rather we compare it with
a lump-sum tax falling only in the second period, because investment incomes
are also realized in this period. The analogous point is made by Diamond
in the context of incidence of an interest income tax in a neoclassical
growth model, Incidentally, this procedure also corresponds to Kaldor's
suggestion for comparing different taxes.
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8This version of an intertemporal consumption-portfolio allocation
model has been analyzed in some detail in Ahsan (1976). Notice that the
additive separability of the utility function is a rather strong assumption.
However, some possible justifications for making such an assumption are
offered in the above mentioned paper.

91t can be seen that in this additively separable case, the assump-
tions of decreasing absolute and non-decreasing relative risk-aversions
guarantee that 0 < acllaYl, aa/aY1 < 1. See Ahsan (1976).

10It can be seen that for the consumption tax
%
%% I 4EF = o = (T%?)’ where a* denotes optimal

risk-taking: dEF = o requires (from(II-2)),

k[v'(cl) - (l4x)E{U’ (cz)}]dc1 + (1-t)E{U’ (C,) (X-r)}da

= [¥, (14+r) + Y,]E{U’ (C,)}dt + aE{U’ (C,) X-r)}dt - [(L+r)dK, + dKz]E{U' (c,}.

But in view of (II-3) and (II-4), this reduces to

) .1 oK -
.BTK]'..l. (1+r) 1 S.t_z = [Yl + Y2(1+r) 1]. .o-(F'])

Further, from (II-17), (II-6) and (II-8) we obtain

" dK oK
da*_ . a . da -1, coa| 1 -1 "2
- T - K, {¥; + Yy(14r) 7} + axll 3 T ) at] ,

which together with (F-1) yields

92%) = (2
ot | dEF = o~ ‘l-t’°

Similarly, from (II-16), (II-13), (II-7), (II-5) and (F-1) , we obtain
%
)

ot dEF = o

11

=0,

For « more detailed discussion, see Ahsan (1976).

len alternative would be to base the lump-sum transfer on the

realized return on the risky asset (X) rather than on the expected return
(X). This would imply a different lump-sum transfer fou each individual
even if we assumed all individuals to be identical with respect to non-
asset income and preferences. Basing the lump-sum transfer on the expacted
value of X (as here) results in a single lump-sum transfer which is the

same for ail identical individuals. Also notice that, although the expected
tax payments equal the lump-sum transfer received, the individual cannct
ignore the taxation policy as he does not realize that this indeed is the
case. This is implicit in all balanced-budget studies.
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1 . R
3As indicated in footnote 10, this can be ascertained as follows:
dEF = o requires that

K
%E"dEF - o~ ¥y - Cpr. ...(I11-10)

Substituting (III-6), (III-8) and (III-10) in the total derivative of optimal
current consumption (Cl*)’ i.e.,

oC, 3¢,
K = — —
dC1 3 dt + K dxK,
we obtain _
oc,* v/ () [ y :
1 _x 1 1
ot l dEF = o (;4) v’ (cl) 5Y1 ’1} . ... (III-11)

Likewise, from (III-7), (III-9) and (III-10), we also have

v/ ()
ga* _ o2y 4 (& 1’ da _
St | dEr =0~ G0+ & Vo) o ... (III-12)

1 . . . .
4The total effect on risk-taking, however, may turn out to be stimulating
due to the income effects. For a more complete discussion, see Ahsan (1976).

1SThJ'.s would not be the case if the tax-base included non-asset incomes
as in the case of the consumption tax (see equation (IL-5)).

' 16Again, as already argued in footnote 15, this may not be the case
with another tax, e.g., the consumption tax (see equation (II-6)).

17Notice that for a logarithmic utility function the factor

v’ (cl)
ml—)'c—l' + 1) drops out.

18At the level of the substitution effects alone (i.e., expected utility
compensated changes rather than expected revenue compensated changes), from
footnotes 10 and 13 it is evident that, for r = O, the effects of a consumption
tax and an investment income tax are identical. Under both these cases, cur-
rent consumption is left unchanged while risk-taking is encouraged.

198tiglitz (1969) discusses some of these difficulties,

2OThe possibility that (i.e.,under ti,t < .5 and X < 1) expected lifetime
utility may actually increase due to a révenu€ compensated increase in the
tax rate is not surprising. For instance, the investment income tax at r = 0
does not, as indicated by equations (I1I-6a) and (III-7a), lead to any de-
crease in utility before compensation. Thus, basing the lump-sum transfers
on the expected tax payments would surely raise expected lifetime utility.
The main point of the exercise in this section is, however, a comparison of
the utility levels under the two tax systems.
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