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SOME NOTES ON EQUAL YIELD INCOME AND EXPENDITURE TAXES

A.Das-Gupta, IIM Ahmedabad, 1985

Abstract

In this paper the efficiency, savings and inequality effects

Qf income and expenditure taxes are reaexamihed., It i3 shown
that current welfare is likely to be promoted by a mix of

the two taxes rather than either tax alone. Additionally, it
is conceivable for ability to save to be at a maximum with such
a tax mix. Further, it is distinctly possible that income
taxes rather than expenditure taxes endourage saving especially
when human saving (education) is taken into account. Finally,
income taxes, it is argued, are likely to be more aqualitarian
than expenditure taxes. Thus, doubts are cast on the desiraf

bility of expenditure taxes as compared to income taxes.

The author is 1n&ebted to Professors Manu R,.Shroff, aAnand P,
Gupta and G. Srinivasan for helpful discussion. All errors are

the responsibility of the author.



SOME WOTES ON EQUAL YIELD INCOME AND EXPENDITURE TAXES
A.Das-Gupta, ITM Ahmedabad, 1985

4. INTRODUCTION

In this note we take a fresh look at the income versus
expenditure tax debate. Expenditure taxis have recurrently
been suggested as an alternative to income taxes by a long
and distinguished line of zconomists going back at least to
John Stuart Mill and, in more recent tines, Nicholas Kaldor.
Advantages have been claimed for expenditure taxes over
income taxes on the grounds of efficiency, equity and the
enhancément of savings incentives.1 Disadvantages have been
claimed on the grounds of diminished work incentives.

- Finally, there is no agreement as to the ease with which
either tax system may be administered  though gova?nment
advigory commissions have cxpressed the opinion that
expenditure taxes should be no more difficult to administer

2 However, the limited experience with

3

than income taxes.
such systems has not proved altogether happy. In this
paper we reexamine the efficiency and savings c¢ffects of the

two taxes and provide a straight forward analysis of income

i

1. While we briefly present the main claimed advantages of
the two taxes to lay a basis for subsequent discussion,
ugeful recent surveys of the income versus expenditure
tax debate are in Mieszkowski (1978), Taubman (1978),
Chelliah (1980) and Thimmiah (1984)., See also auerbach
and Kotlikoff (1983) and Feldstein (1978).

2. U.S.Treasury (1977), Institute for Fiscal Studies (1978),
Lodin (1978¥ and Kaldor (1956}. '

3. See Thimmiah (1984) for a suwunary of these experiences in
India and Sri Lanka. : - '
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distribution effects in a model which allows for human
capital. Our analysis leads to the conclusion that the case
for expenditure taxes is much weaker than it is commonly

believed to be.

Before starting our enguiry, it may be worthwhile to
sumaarise the reasons advanced for the cdvantages and
disadvantages of expenditure taxes referred to above. Income
taxes are expected to have adverse efficiency consequences
a3 compared to expenditure taxes., This is so gince income
taxes but not expenditure taxes drive 2 wedge between
preoducer ond consunmer prices of future goods in terms of
current goods. There is thus an excess burden from an
income tax. (Mieszkowskir(1978), Felddtein (1978)).
Feldstein (1978) shows that this excess burden may be
subgtantial even if savings are wnrcgponsive to interest
rates.

That expenditure taxecs but not income taxes satisfy
the principle of horigzontal equity was baSically put forward
by Kaldor (1955)-4 The main equity argument is reviewed in
Feldstein (1978) and Mieszkowski (1978). In csscnce
horizontal equity is violated sincc an income tax
discriminates against these who postponé consumption out of

current income in comparision with those who consume

4. When horizontal cquity is defined in terms of the presaent
value of lifetime income rather than utility.
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early given the same present value of lifetime earnings.5

Phis digcriminatory property of income taxss, in that
savers are penalized, is the essence cof the so called
'double ta#ation of savings! under income taxes that has
long been known. Since the rate of return on personal savings
is lower under income bvaxes than expunditure taxes it is
pregsumed that savings isg thereby discouraged in an income
tax regime as compared To 2N gxpenditure tax regime?
Buchanan (1959) and Feldstein (1978) point out that it is
possible for future consumption to increase and savings %o
decrease so that, while a switch to expenditure taxes may
encourage future consumption, it nced not lead to increased
savingf

Turning to the advantage enjoyed by income taxes over
expenditure taxes, Taubman (1978} points out that
expenditure taxes distort the choice between labour and
leisure much more than income taxes or, in general the choice
between market activitics (which are taxed) versus non-
market activities (which are untaxed). Thié is then a source
of inefficiency which will have an excess burden. Empirical

eatimates as to the relative sirez of the excess burdens of

5. For a contrasting viecw baged on the ability to pay
concept, see Cheliiah (1980).

6. Chelliah (1980) distinguishes between the concepts of
ability to save and willingness to save. He concludes that
®here is no doubt that if the income tax is replaced by
the expenditure tax the ability to save would increase."

He further concludes that willingress to save will also
rise cecteris paribus. '
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both taxes are not availadle to the best of our knowledge
(though absolute‘estimates on the ‘exceass burden of income
taxation are available: See Feldstein (1978) and Feldstein
(1983}).

An additional (equity) argument in favour of income
taxes is that expenditure taxes will fall heavily on young
persons, or, expenditure taxes will be hcaviest during that
phase of the lifecycle where ability to pay is lowest
(Taubman (1978)). This argument has not been given the
importance it descrves in the literature given the existence
of capital market imperfections.

With regard to administrative convenience, our jimpression
is that the f'jury is still out' on this issue. The reader
ig referrcd to Mieszkowski (1978), Tavbman (1978) and
Feldstein (1978).

' In the next four sections we study various aspects of
income versus expenditurce taxes as follows. In section 2
we go into the question of equivalent tax systems which have
as their main tax base either inconmes or expenditures. We
also look at tax rates implied by cqual tax yieclds under
different aystems. In section 3 we use the standard two
period model with carnings in the first period to develop
some new fesults on savings under the two tax regimes. In
section 4 we add humon capital o the uodel to introduce a
neglected dimensibn in the comparision of incore and

expenditure tax effects. General equilibrium considerations
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are also introduced at this point. Section 5 contains an
¥plicit analysis of the inegquality effects of the two tax
systems. Section 6 sums up the discussion in thes parer and

identifies some areas regquiring furcher study.

In section 2, we show that expenditure taxes implicitly
tax inheritancCes and transfer incomes. ~Further, in a dommy
ﬁax system eguivalent to an expenditire tax syStem, the income
tax rate mey exceed thé income tax ret? under aa egual yield
income tax sygtem (restricting attertion to proporticnal tax
rzgimes) . In secticon 3 we show that mizes of incomz and expen-
diture taxes are likely to maximize current welfare rather than
either tax alone whell there is a revenue constraint and that
further, ability to Save may also be maximized by such a tax
mix, In section 4 we show that income taxes encourage education
taking (or human saving) . Further, when general eguilibrium
factor price responses are permitted,. expenditure taxes dis-
courage human saving. Thus our analysis casts doubts on the
desirability of expenditure taxes over income taxes. Tnis is
strengthened by our analysis in section 5 where'we show that
the inequality reducing properties {(both within and over gene-
raticns) of income taxes as compared to expenditure taxes, which

are commonly believed to exist, are supported by our analysis.
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2. Bauivalsnt income and expendiiure tax systems and
equal yield tax rabtes.

In what follows, we restrict attention fto proporiticnal
taxes only. We first consider equivaiences between income
and experiditure tax systems and then move on to 4 consideration

of tax rates under equal yield tax gystems.

Let Ty be the gross rate of rebturn on aszets in period i;
li be labour sarnings in period i =N be congumption in period i;
t and x be the income and expenditure tax rates; Ti be
transfers (including cifts) in period i; a be initial wealth;
and b be bequests. Then, for a k-pericd lived individual, the

lifetime budget constraint is given by

ey

k , y
a + i£1 pi(li(1-t)+Ti) = 151 pici\1+x)+pkbk1+x) 241

where p.= 7 (1/(1+x.(1-%))

1 51 J '
The equation assumes that transfers are not subject to
income taxes and that bequests are subject to expenditure

taxes., Modifications necegsitated in the analyéis»when such

is not the case will be peinted outb.

To find the tax system which has income as its primary
base and is equiyalent to -n expenditure tax system, define

z = x/(1+x), divide 2.1 by (1+x) and set t equal to zero to get
, ,
- 1 —) = 1 :
a(1 g) + Epi(1i+Ti)(1 z) = Ipfc.+ pib 2.2

In 2.2, pi is equal to p, with t set 2qual to zcro.
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"We conclude that an expenditurc tax at rate x is eguivalent

to (i) an income tax at rate z plus (i) an initial wealth

tax at rate z plus (iii) an asset incone subsidy at rate z

plus (iv) a tax on transfer income at rate z. TIf bequest

taxes‘are not included in the expenditure tax regime, then

a bequeét qgﬁg%gy at rate z must be added to the equivalent
tax system.[ ¢omments arc in order. First of all, in an
intergenerational context the bequest subsidy and inheritance
tax cancel out for all but the first generation faced wifh an
expenditure tax for whom the inheritance tax is still
operative. Secondly the eguivalence between labour income
taxes and consumption taxes that is commeonly believed to

hold (See Feldstein (1978) and Stiglitz (1983)) with
proportional taxes is secn to depend on three assumptions:
(1) Bequests are not subject to the expenditure tax;

(1i) There are no transfers and (iil) The generation being
examined is not the first to be subjected 4o the expenditure
tax., Alternatively, if beguests are taxed as Dart of the
expenditure %tax regime, then, for non zcero béquesﬁé’and
initigl wealth, expenditure ond labour income taxes are
newer equivelent., Finally, we may comment on the savings
implications of 2.2. As comparcd to an income tax at rate sz,
exenption of capital income from taxes certainly enhahces
the incentive to save as is well known. However this has to
be weighed against the inmplicit tax on initiai wealth (which
is likely to lower savings) and the tax on transfer income

L
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(which should lower savings to finance bequests but has

otherwise wncertain effcets).

1If we now define v = $/(1~t), set x to zero in 2.1 and

divide through by (1-t) we get
a(1+v)+ 2p; (14T, (14v)) = p; o, (14v)+ p, b(14v) 2,7

From 2.3 we see that an income tax at rate t 1s equivalent ¢

(i) an expenditure tax at rate v plus (ii) a bequest tax at

rate v plus (iii) an inheritance subsidy at rate v, plus

(iv) a transfer income gubsidy at rate v plug (v) on assct

income %tax at rate v.

The same sort of comments as in the case of expenditure
taxes can be made here as well. It appears from the analysis
above that the argument that expenditurc baxes promote gaving
has ignored an important consideration favouring income
taxes in that there is an implicit tax on inheritances and

trangfers under expenditure taxes.

The analysis made so far is incompletc unless the tax
rateg t and z (or v and x) arc ccmparcd with Teference to the
equal yield tax criterion. Therefore, we now tum to an

examination of equal yicld tax systems.
f

As is normal, we first look at the case of an all
congumption economy. In the one period case Micszkowski (1978)
claims that the tax rates for equal yield income and
expenditure taxes are related through the equation

(1=t) = 1/(14x) or t = z. This can be derived by climinating
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income (y) and consumption from the relationsg ty = xc and
either y(1-t)=c or y=c(1+x). However, this rclation ig

valid only if no tax revenues find their way back into the
hands of consumers as transferg, With transfers; the
consumer's budget equation becomes y(1=t)+ T=c or y4l= c(1+x).
In the casc where all tax revenucs find their way back to

the texpayer we have T=ty = xc so that t=x. Thus, in general,

in the one period case z=x/(1+x) < t=v/(1+v) < x for egual

vield taxes and an all consumption economy. However if

T > ty it ig possible for t to excecd x (provided T is such

that equal yield income =z2nd exponditure $naxces cxist).

To introduce savings, congider a version of the
standard two periocd model with inccme only in the {irst
period. If k is second period consumption (pluz bequests)

we have the lifetime budget constraint as

(y(1=6)4T-c) (14r(1-%)) = k 2uda
(y#2-c(14x) ) (147) = E(14x) 2. 4%

2.4a applies in the case of an income tax and 2.4b applies
in the case of an sxpenditure tax. Baual tax fiélds imply
t(y+vrs) = x(cspk) 2.5
where s=(y(1-t)+l-c); p=1/(1+r(1-%t)) and p=1/(1+T).

From 2.4b and 2.5 we get

y4I = (pk+c)(14x)=t(1+x){y+prs)/x

If T/y=b and s/y=n= the average nropensity to save, we may

rearrange this to get z=t(1+pra)/(1+0) 2.6
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Jlearly, z>% if T=0. Also if T=t{y+;rs), that is if transfers
ecual tax collection, we get z=1>t. Thus, © con exceced 2
(and even x) only if transfers are sudstantially higher than
tax revenunes. But if z>t obtains, then there is further
reagon to suspect the savings reducing cffzels of income
taxes. In fact, since transfers are 1likely tc be regressive,
savings disincentives under an incone t2x regime will be
felt most by relatively poor persons whe, in any case, have
low savings propensities,

The ecxtension of this analysis to the lkperiocd casec

showld give rise to similar results amd is not attempted here.

To sum up our analysis in thig section, one fact scems
to stand out. In both the analysis of egquivalent systems and
equal yield tax rates we have found that a fully specified
budget constraint is sssentinl if results are not to be
misleading., In particular, initial we«lth stocks and
transfers nced to be accounted for., Onece this is done, both
stTands of the analysis raise doubbts as to the savings
enhaneing petential »f expenditure taxes as compared to
income taxes. Furtner, scveral nsw insights as to cguivalent
tax systems and magnitudes of tax ralcs under equal yields

are obtainad.
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3. Bqual yield incomé and expenditure taxcs, savings

and wclfare.7

In this scction we usc the stondard two period partial
equilibriua framework to analyse welfare and savings
implications of income and expenditure btaxes. & Ssomewhat
related snalysis is that of Feldstein (1978). We show that
neither income nor expanditure taxces alone is optimal, a

1

conclusion similar to the result that a mix of wage and rental

taxes is optimal obtained by

/ Feldstcin (1978). We are also able %o provide additional

ingight as to the optimal tax mix for the achiegvement of

different objectives. Specifieally, our results may be

( somewhat loosely) summarised as in Figure 3.1, which is

gelf explanatory. We conduct our natysis in four steps.

We first show that changing the (income and cxponditure) tax

mix may be welfare improving or worsening depending on the
ability to save and

initial tax mix. Next we show that/ savings may increase if

the ineome tax fraction is raised in the tax mix. Ve then

find the savings and current utility maxinizing-tax policles

and show that income taxes are morc heavily repregentzd in

the current utility maximizing package than in the savings

maximizing package. In fact, in the Iformer package, the

income tax fraction exceceds 50 percent.

7. We are indebted to G.Srinlvasan for pointing out an error
in an earlicer draft of this scction.
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q = ratio of incoue taxes to total (income plus
expenditure) taxes.

w = tax payers ubtility.

s = savings.

g* » 0.5,

Figure 3.1: Szvings and tax payers'ubility with equal yield
incone and cxpenditure tax M1Xeg.

The model we use is the médel of eguation (2.4) bdutb
with both taxes present and no transfers (since transfers
will remain unchanged throughout the aonalysis. Thus we have
_ the budget constraint
g(1=t) =(capk) (14x) 5 p=1/(1+4x(1-%)) 3.1a
or s=pk(1+x) %e1D
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- Also, total tax collection is given bya

T:Tyﬁmc= t{y+prs)+x(c+pk)= constani %e2

In (3'2)-Ty is the amount of income bax ond T, the

expenditure tax yield.

Now consider a snall change irn tax rates which leaves the
tax yield unaltered. If expenditure taxes are increased at
the expense of income taxes, we may derive the following
expregsion for the change in the lifetime wudget constraint
(see Appendix I for dectails of the derivation of both (3.3)

and (3!4)}'

ndx= vdc+wik 3.3

where u ='(Ty—Tc~z)pgrk, z= (1=-p)5y >0

v:_y+p2rs(1+r)(1+x) > O and

W = Py(1-tpr(1+:fc)+pzrs(1+x) 5 0.7

With regard to w, we nmay conclude that this fterm must be
strictly positive given that v is positive.. Otherwise,
regardless of the sign of u, unlimited increases in ¢ and k

»-

would be possible without violating 3.3. However, given

that w and v are positive we may conclude that nrovided u

8. Without risk of confusion, T is used to dencte total tax
collection in thig seetion since transfers are assuned
to be zero.

9, Dikewise, if incom2 taxes are incrzased without altering
" tax yields, we get the follewing equation for dudgetary
changes.
-udt = vlde+w'dk 3ed
vhere v! = (c4+pk)+(1+xYtprs > O

wl = p(c+pk}—(1+x)tp2ro > G
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ig positive (resg;negativqb 3 move_ to gredter reliance on
LY

expenditure taxes (rosp.income taxes mush be welfarc

proving since both ¢ and k can be insreaged.

-,

The insuition behind this result ie best grasped DY
econsideriny the Hwo exbreme Cascs where either ¢ or k are
gero. If k=0 then we have y(1=tY=c(1+x) and T=by+xc, 1In
this case dc¢/dt=0 so that no change is possible in
consumptioh when the tax mix changes. If ingtead c¢=0, then
we have y(1-t)=pk(1+x) and T=t( v4pry(1=t)) +xpk. We now have
.dk/df = r(zk-ty). Thus, the source of the ambiguity in the
vsign of u is traced to the way in which the present value of
future tax revenues changes as t changes. If income taxes
eontribute relatively iittle to total rovenues, then the
increase in the income tax rate at the expense of the
expenditure tax rate can be relntively small given the
incfease in p. In fact, as has been shown, for low enough
t the taxpayer is made better ofr gince the tax payer's

real income increases.

In Appcndix 2 numerical examples of apbllity to save
under varicus tax mixcs arc given, Ability to save is said &«
, if :
r ' . : : :
bPe unchangedy/given fixed consumption, savings do not changda

T+ is cstablishcd therce that, given appropriatc paramcter
valucs, incomc taxcs or a mix of income and cxpenditurce faxcs

can lead to greater ability to save than income taxes alonces
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further . , .
To alyse savings behaviour, liet the individual

maximizes a utility function (with the usual properties
guargnteeing interior naxima given the budget constraint) of
the form u(c;k) subject to the budz:b coastraint (3.1). The
- first order condition for o utility ¢ ximum is (in zddition
to the budget constraint).

U, = U, 345
(Subscripts denote the appropriate partial derivatives and
fwo subseripts will be used for second partianls). This has

the total differcential
paruc(dt/dx)dx = (uck—pucc)dc+(ukk~puck)dk

Thus, using 3.3 we sce thal

de . un+jtw 20

ax VI W

dk = mu~vjt

ax X
VW

whers t, = at/dx < 035 j= pgruc > 0

M= (uckrpucc)‘> 0 nad n = -(ukk—puck) > 0,

Now, since s=pk(1+x), wWe can write

dg = pzrk(1+x)tx+pk+p(1+x}_c_1_k 3.6

This expression has one positive term (pk) one negative ter
(p2rk(1+x)tx) and one term of indeterminate sign (the term

involving dk). We conclude that it i3 an empirical question
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-ag_to whether a switckh to greater reliance on expoenditure

taxes (or income taxeg) leads to greater savingje

I'his is

true even when all manner of narket ‘umperfections and geneéral
equilibrium congiderations are controlled for and the labour
leisure choice ig omitted. This result has becn obtained
by Feldstein (1975).

Oﬁr analysis need not, however, ston here. Since we
find that there are ranges in which both income and
expenditure tax incroases (at the cost of the other tax) are
welfare improving we may ask what pair of tax rates would
maximize welfare. We may then exanine the relation these

rates bear to the savings maximizing rates.

Po find the optimal Hax rates, we maximize u(ec,k) with
(3.1) and (3.2) as constraints, usingic,k,x and % ag choice
variablés. 1f a4 is the Lagrangion multiplier associnted
with (3.1) and 9, it the Lagrangian multiplicr associated with
(3.2), then the following expressions give the first order
conditions associated with the choice of t and x respectively
(independent of the specific utility function):.

2

-q1(y+p2rk(1+x)) = qz(y+p2rk(1+x)+tp3r2k(1+x)+xﬁ rk) Bl

-q1(c+pk) = q2(c+pk) = q2(c+pk+tp2rk) 3.8

If we solve these equutions so as to eliminate q2/q1 the
condition reduces to (sce the ~ppendix, equation al.3) u =0
as should by now be expected. Thus, the optinal tax rates

are such that Ty= TX+ D 349

10. 1n specific cnsus, for ciuaplc if consumpbtion cxpenditure
ig a fixed fraction of disposable income, we must have
ds/dx > 0.
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We may immediately conclude that »t the opbimm, income taxes

make up more than 50 percent of tax rovenues. (Wote that

Ty—z = tp(y+rs) > O so thab Tx > 0%. 2o find the optinunm
tax rates for given 1o revenues 7, we solve 3.2 and 3.9 to

get

t= T . x = pi{ysrs) .
V{14p) +20T3 (c+pk)

“In contrast, to maximize saving, we maximize pk(1+x) subject

to 3.1, 3,2 and the first order ccadition 3.5. That is to
maxinize savings, we solve the problen

max  pk{ 1+x)
x,t

;subject to Pu, = U
T = Ty+Tx
y(1-t) = (c+pk}{(1+x}.
Accordingly, set up the Laograngian
2= pk(1+x)+a1(puc-uk)+32(T-Ty—TK)+a3(y(1*t)—(c+pk)(1+x)).

The first crder conditions for n maximum are given by

A& = pzrk(1+x)+a1(j~mac + npk)~~, (87T +6TK)*33(y+p2rk(1+x))=0
&1 - '

o% T g
8% = vlewa, (~mBc +n 8k)~a (8D +8%  )-n(c4pk) = O.
3% UtR ox ZedE 7

Now both ecxpresasicns 31(.) are cqgusl to gero due to utility

maximization, Thiz means that the econditions above reduce to

d (e - 2 1 i
(o7 aiE)P vi(14x)-(87, ;EE)pk -u = 0. %.10
ax L At 9%
a

3
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Now a3, the marginal utility of income, is positive. We

'a.lso have

oI + aTx pzrk(1+x) 0T, BTX P <0, 2.4
X . <

?:f{ ) < 3 '5';

ohig is so gince 3.11 is equivalent to (sce the appendix)

{1+x)pr(c+pk+ tpzrk Y Fap 2:-1:{ tait) 6 93;2}:( 14x)+D 2

rkx) < ©
Thig expresgion simplifies to

-(1+x}pre-—y—pzrkx < 0

Nowsif we add andé subtract (14x)p°rk, then, noting that
(1ex¥capk) = ¥(1-t) ama pr(1-t)-1 = -p, we obtain

-py - (1+2x)p2rk < 0 which is clearly true. We may conclude

that, at the savings optimum, u < 0. ~Bhus the savings

'maximizing and current welfare ma:u‘.mizing tax raotes are not

identical. In fact,we nmay recall, from our discussion of
{3.3) that this condition obtaing when income taxes are
lower than is required for o utility maximun. Therefore, as

intuition would susgest, the tax nix which maximizes the

gavings rate giveg greuter weight to expenditure taxes than

the mix which mawimiges utility for o given tax ;y;ield.‘”

The conclusion we derive from the preceding asnalysis is
that neither expenditure taxes nor income taxes alone are always
optimal, If 3.ving per se is not desired, then the tax
gystem ghould be weighted iun favour of income taxes (with

“more than S0 percent income taxes). If the tax syste: is

'41. A corner solution is pessible. See footnote 10.
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ig to encourage savings (if the utility of futur: generations
welghs heavily with policy makers) thnen the tax system

should give riore weight'to expenditure taxes than in the
previous case. '

Po sum up, even when labour-leigsure cholces are agssuried
:away an expenditure tax is not superior to an income tax
either on grounds of welfare or savings naxinigzation for
‘gome values of paramncterse

In‘fact a nixture of the two taxes, as

‘described above, is 1likely to be optimal in both situations.

4. Tncome and Bxpenditure taxes in a model with education

and savings.

Our objective in this secticn is bo elaborate on the
framework of section 3 by introducing human capital. The
model thus developed will be usgzd in the mmalysis of savings
and digtrivutional effects of incomé and expenditure taxes
in this and the next section. The labour~lecisure choice 1s
" gtill ignored since its inclusion could only strengthen the
Hcaée for income taxcs. The model is siven by the following
?~§§uations:

max u{c,k)
c,k

gub ject to a(1+r1(1-t3)+w111(1~t)+pw212(1~t)= (c4pk) (14x).
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Phe motation used is as beidre exceDt that Wy is now the wage
rate in the ith period, 1. ia the 13bour supply in the ith

period in efficicncy units and p:1/(1+r2(1*t)).

. a .

We now add/mechanism for the debermination of labour
gupply. The tax payer is agsuned to have an indtial endowment
gf bamen capital. Human capital in:renses the efficiency of
}abour time. Purthernore, by refraining from work (partially
or totally) in the first period, the human capital stock in
tne second period can be enlarged through human capital
augmenting activities (i.e. leducxtion! which we denote by e).
Pherefore, there arc now two zssebs in the economy.12 We
assume that an index of hunan capital (h) can be s0
constructed, that labour time in effic%ency units may be
upitten as the human capital index muldiplied by labour
time. Accordingly, we have 11=h(1—e) and 12=(haﬁh). In
postulating a relationship between e 2ndth we choose the
aimplest specification which will lend to education time
{nereasing (resp.decrcasing) whencver the sgcond period
reward per efficiency unit of lubour increases“fresp.decreases),
in present value tefms, rolative to the first period reward.
This is accompl shed by the human capital production function

g To gvoid differences in intorcet rates for borrowing and
lending with income taxes we asswie thab individuals have

a non-negative net worth at the end of the first period.

Phig allows a wniform specification of the budget equation

for all individuals as opposed %o seperate equations for

borrowers and lenders when there are inceme taxes. 3ince
borrowers, in the sense of ncgative net worth, are likely
to0 be in a minority in any ccONOmy, little damage to the

results will result when we talke up the analysis of an
n-agent economy.
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M = ge), g' >0, g"<« 0. ¥
The final form of the model deviloped above is thus

max u{c,k) — 4.1
c,k,e :

gubject to

n! = a(1+r1(1—t))+wah(1-e)(1“t)+pw2(h+g)(1—t) =
(cepk)(14x), and 4.2

g=g(e), g' > 0, g" < 0. 4.3

Note that first period income (y) is given by

y=ar1+wfﬂ1—e). The demand for educabtion may now be jerived

from the first order condition wih = pwyg' to be

e= e(w1, wz,rz,t) e, <.O; e > 03 25 < 0; e, >0 4.5

In 4.5 ey = -m/w1, 62=a/w2, e3=—(1-t}quand 6,= PT;
where q¢ = —=g'/g!t The result of interest is that e, ig

positive since increasing income tax rateg raise the present

valuc of future labour income. Therefore, to the extent that

education may be treated is saving (in human terms), we see

that there is additional reagon to doubt the efficiency of

expenditure btaxcs in promoting saving relative tg income taxes.

13, The highly special nature of this specification, in
particulnr the omiggion of h in the production function,
non-dapreciation, and the omiszion of costs of education
taking will not be exploited in obtaining apecific
results. Therefore, our analysis will lead to results
which are gualitatively similar to those in a moxe
general model. In a more general exercise a market
for education should be cxplicitly modelled. Such a

model ig not reguired for our purposes.
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Furning to the demand for ¢ nnd Xk, thesge derand functiong

may be written as

csc(p,n), oy > 03 2, >0 6
ksk(p,m), k <03 I >0 1.7
where m= m‘/(1+x)=m(“1:Wg,r1,r2,t,x)“4 4e8

m1, mz, m3, are all ; ssitive and m4, m5 ond m. ars nagative.

6
-cn and km are posltive g’ nce we assume that both ¢ and k
are normal goods. The responses of the demand for c and k

to changes in r, and % present rroblems. An increase in r,,
iiqwers’p and m. Thus, ¢ decresaszs, dut k may increase or
decrease. GConversely, an incrzase in §, railses p butb causes
ﬁﬁlto decrease. Thercforae, & will decreéase, but ¢ may
“increase or decreass. However, our azssumption of non
negative net worth leads tc gz possitive ilncome change overall

when r, inereases so that k inecreases: with T The resgponse

o
o0f ¢ t0 a changed income tax rate remains uncertain,

The derived laubour supply and savings respinses, which
are of importance tc ouwr analysis delow, may now be studied.
Por labouwr supply regpoilges, we nava
‘Gl1= -hde and dl,= g'de so0 that we may write
Lo=1,(w >0, 1

,re,t), 1 1o < 0, 113 > 0, 114 <0, 4.9

1 V2 11
12=12(wﬁ,w2,r2,t), 121<o, 122 > 0, 123<o, 124> O 4,10

snd dl, = -h/g'dl 4,11

2

14, e does not figure as an arguent due to maximization and
the envelope theorem.
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Purning to the determinants of savings, we have, first of all

s=y1(1-t)+ aﬂc(1+x)=pk(1+x)-pw212(1~t):s(w1,wz,rg,t,rj,x)

The partial derivatives of the savings function are asg
follows.
S1=(11(1-Cm)+ w#111)(1-t) >0

_(w1 1o=OP1p) (1-8) < 0

s5=( e vyl (1=8)+ © (1+A))p (1- t)+(1-t)w1 15> 0
8y= ’Y(1"Cm)+“ﬁ(1“t)114“(1+X)Cpp ri Cmpzwélz % 5
= a(1-c ) (1=%) > O

- Bg= ~(csme ) < O

In assigning signs %o 8 and 8, We have assumed that

0<cm< 1. Also, looking at Sy gince Tirst veriod disposable

income hags fallen we shall assume 8y <. 0, especially since
gecond period consumption (plus bequcsts), k, decreases when
t increascs.

We thus have

s=s(w1,w2,r2,t,r1,x); S1>O; 52<O; s3> 03 s4< O3 §5> 03 s6< 0 4.12

We formally state the assumptions made above before procecding

further.
Assumption 4. 1 (i) Both ¢ and k arec normal; Lurther, 0<e <1,

(ii)fet worth ab the ond of the first period is

non negative.

(iii) ds/dat < O.
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The model of consumer behaviour with human capital and
saving is now fully devoeloped. In narticular, e quations
4.8 to 4.12 are impor%ant‘in the analysis we now wnder¥ake.
The focus of analysis in this scction ip the savings
gonsequences of income and cxpenditure taxes when wage and
interest rates are endogenous. Belore wdertoking this task
we briefly argue that the resulbs 5% the previous scction, with
regard to savings and current utility carry over to this
section and that further, cxpenditurc %taxes are less likely
to promote savings once human savings are included in total
gavings.

Mo examine savings behaviour in this model = upder
each tax regime - consider the cxpresgsion for the total

tax yield.
T=t(y1+py2)+ x(c+pk}. 4,13

where y2=(a+s)r2+w212. Using 4.2, we may rewrite
4-13 as
T=(t+z(1—t))(y1+pm%12)+ptr2(a+s)+za 4,14

Ag before, z=x/(1+x).

If we differentiate 4.14 with respect te x and set di= O

we obtain

0= Tyt #lo+ PEX 5, 4.15
where t_= at/dx < 038,= 5,5+ 8¢5 T, is the rate of change

of T with respect to %t if savings are unchanged and T2 is

the analogous rate of change with reagpect to X. Tdand T2 are
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both positive. s_is, of course, the change in savings if
X .
expenditure taxes are increased s0 A< to leave T unchanged.

If we rearrange 4.15 w. gee bhat

5 2 0 as - Z iy
X g X% 2. | 4,16

Ihat is, s, is more likely to be positive, if T2 is

relatively small and T1 is relatively large. Clearly, as
befora, this occurs when expenditurc taxes make up a small
fraction of total taxcs. Thus, the savings results of the
previous section carry over to this more general model. That
the savings and utility maximlzing btax regimcs are not

identicel is also easy to verify. In fact -t = (am/3x)+(dm/ 3t

gives the utility maximizing tax mix. Tt is easy to verify

that total (human plus non human) sovidgs will increasc by
Yess {or decrease by more) than only non-human savings 1f the
expenditure tax fraction is inereased. An wppropriate
measure of human savings is first period earnings foregone.
Noting that foregonc earnings are not taxed, the expression for
total savings is s+ wihe ="s. Since ¢, ig posifive, clearly
54 < 8 Thus, in the presecnce ¢l cducation opnortunities
it is posgible that income taxes rather than expanditure
taxes encourage savings.

In order to introduce mechanisms for the endogenous

determination of wages and interest rates, we assune that

output in each period is the result of a production Process
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to which assets and labour arc inpuis. The production functions
have the ususl linear homogeneity, diminishing marginal

product and facfor eomplementarity properties and further, the

Inada boundary conditions hold. Alsoc, factor pa;nentg equal

the marginal products of the regpective factors. Finally, we

assume that therc are n agents who differ with reaspect to their
endowment vector(a,h). The aggregation of factor supplics

over the n agents is indicated with the subscript n (eg 1y, o¥ aﬁ)'.

Noting that initizl asset holdings are exogenous, we have

‘the following logarithmic differentinl cquations

o) ”~,

Wy = 0,148 b 1T

A o A

r, = (1 91)11n/51, 4,18

N ra ~

Wty = 08 el g,y and 4.19
- (1= AN

.?2 = =(1-8,) Qa1 #3606 o 4,20

where 81 is the capital share of oubput in period i,

5.1 is the elasticity of substitution in period i,

pa = DWply /Ty 0 Pyn= Tiay

N s /(s+a)-
A caret over a variable denotes 2 logarithmic differential.
i€ oy denctes the absolute elasticity of savings with respect
to the 1P argurent of 4.12 and g, denotes the first period

labour supply elasticity with respect to the :i.JGh argunent
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in 4,8, we also have the equations

AA

~ A VAN {E _ .
sn~ o4 iy a2mb+a3r2 = Ay +oc5r1 “6X 4421
{} ‘ ™ A ~ A

1n= B P ¥B3T, B k.22

Solving 4,21 and 4.22 using 4,17 *¢ 4£.20 we get equations

4.23 and 4,24,

N P Fa

Sn—' Stt_ SXX : 4‘. 23
-, ™~

I:n= -Ltt+ Lxx 4.24

where

Sy =086 o(a5P L (170,) 16y ) +8.,6,(B 40 1m0 4B )4y 1-6 )
(53054_—0‘354) ‘*‘61[‘4@(52@4—“254))/1)’

5y T Oc662(6162"'6‘19‘§-2+ Bgegﬁﬁ+a#(1'92)61)/b,

Lt:(ﬁfy62+‘}‘e2(ﬁ4a2_ 06452)*‘9\(1"9 2)(54953_05453,):)6162/])'

L= N0+ 53(1"92”(6-152*'&18162*&29%1*93(1"82)[‘*60/3' and
D= (&MQBQ’N(6162+B16162+528M+Q3(1—82),»461)4.

P05 170,) (8,+848) 465N (2 0 5 485( 170 ) (a5 (1-9,) =, 8,).

We will assume that D is positive since only the last term of
D in the expression above is negative. Among the several
sufficient conditions for this are a low first period wage
elasticity of savings or that current savings are snall

relative to initial assets or that the elasticity of
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gubgtitution in the second period is lowe With this
agsuaptbion both S8 =nd anrc wnanbiguously positive.  Sinece
i

X
firgt -md sececnd periecd labour sup:ies re negatively related

this means that an iacreage In the ol erditure tax rate causes

!_J

both sovingg and gecond period labour gupdly to Jacrease

ceteris paribus., It is likely, zs we argue below, that

both g, and Iy arc positive. If this is the case, then
raising expgnditure taxes at the expense of income taxes may
or may not lead Lo increcased non~numan saving but definitely
leads to reduced second period laocur supply. Thus, it would
appear that the general equilibriur analysig reinforceg the
case cgainst expenditure taxes.

Turning to‘an analysis oi"st anﬁ,Lt, thq ambiguity in

their signs results from terms of the form 64aj—a » J=142,53.

4P
These expresgsions can be manipulatad o get expressions of the

following iype which will have the same signy:
o

R lasn - Gsn! a1

] j: W.f'_1 s WA I‘2
LS ICFD ot 100

n
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ds (al / '

I in . . .
{-5-3—-( B—j——" = \‘f1, 1‘\/2’ rg' 4'25
EN U
_..ﬁ al“;n
3t 5-"!2_-

Thus the signs of these terms depernds on the diffcrence
between the absolute slopes of level curves of the s and 1 in
functions in (t,j) sprce. If 4.25 is positive a porvarge
gavings re, ponse becones more likely arndg if negative a
perverse labour supply response becomeg likely. In addition,
S and I% each have a2 term that is unambiguougly positive.

To study the most likely signs of st and Lt’ congider the
behaviour of the gystem if t is increased. At congtant
factor rewards, an increase in t regults in s §maller first
period labour supply, a greater second periocdslabour supply
and less saving (from 4.8 to 4.12). Bubt these changes in
factor supplies cause r, & w, vo fall but “ﬁ and r, to
increase. The movenents in wy, Wy and r, thus dampen the
initial reallocation of labour supply. If this regponse to
changing factor prices does not overwhelm the initial redponse
to the increased income tax rate,I% will De positive. We
may, therefore, treat this ag tne west 1ikely case. Turning
co savings, three of {ae four wovements in factor prices fi.e
all but the change in rj) lead to offsetting increases in

saving. However, as with labour gupply, a positive 8, may be
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taken to be the most Likely case. Thoe possibility of a
berfverse novepents in sither factor showld nonectheless be

boarne in mind.13

Tt may be worbthwhi¢ o list the various
response Dpatterns and their implications. This is done in

“able 4,1, The table shows clearly Sheot a neve to expenditure

taxes isg never unanbiuougly savings promoting, but with a

perverse nor-hwman ~avings responge and a normal 1abour supply

response a wmove to iricome taxes wnambisuously RPromotes total

gavin (.

Table 4,1: General ecuilibrium regponsges of g move 4o
greater rellance on exnenditare ftoxed.

o} 8. > 031, [ 8 IRT T TG T .

Ca 82 Hormal® case b v i 1Y 4y <O
? ve - -

s, P+
. i . . ]
+ -+
11n |

- . -ﬁq

12. Sufficiernt conditions for.st and E, to b2 positive ean
be derived algebraically. However, the
expdresgsions so obvained are difficult to interpret and thus
serve neo useful purpose.
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To swa up the analysis in thig gection, we have shown that
the inclusion of huwm=n capital accwnd ation posgsibilitics
leads to =z further wenkening of the caLe for expenditure taxes.
The savings and sfficiency effects of different tax regimes,
it would appear, can only be determined empirically. What is
clear is that expenditure faxes diseourage hunan capital

accunmulation yhereas income taxes encourage it.

5. Inequality and tax regimes

Hoving studied the efficiency and savings effeets of
taxes, we comument bricfly on the distributional effects of the
taxes. We will thus have studied all the economic areas which

are of interest in an examination of the impagt.of taxation

barring a priori eguity considerntions.

Based on the earlier analysis, one coumment can already
e made. gince expenditure taxes probably encourage
non-human saving at %he exponge of human saving, sxpenditure
taxes moy lead to intergenerati-nal perpetuauion of inequality
compared with income taxes since nor—-human asscets are nore
easily bequeatned than human assets. Against this however ls
the poassibility of a lower intergenerational absclute income
Duth wdith income taxes precisely because human assebs cannot
be bequeathed.

To exzamine inequality, we look abt the changes in the
entire stream of lifetilie consumption as measured by the

Mineome!'t term (m) of equation 4.8. If we use, the superscript
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j to denote the poorest j individua.s, then inequality
according to the Lorenz criterion increases, remaing

unchanged or decreases by this wmeasvzr 13

5 .
d.n_l?l' % G .T:'OI' J=1g IR E ! n’"‘l
m .
Now, gi = ads y1(1 ~t)+ DWy 3(1—t) 5.1
D

a +~y1(1—t)+ pw212(1—t)

Differentiating .1 with respect %o x and rearraning gives

us
W B I, 79 . o . ~
mntx(yn+p”212){;.+p”212 - i} 4 mn(1—t)(a3?:+l1wH)
e ~
y +PW 2 2 Ill
Y2l 4 | - :
+ mn(1 t)p thx ”212 - m*l 4 mn(i-t)p EE - gﬂ
Jln mn u_n [.';_n
VZ ) Y

_ jas \ ~ _
Bl t)W'l and where g qttx+ a,

J
where uY = w21 2

B
2

~

for g= W, vy, ryand r2.15 If we restrict attention to the
. o~ rd

normal cage of secticn 4, then we have W < O3 I'1 > QO3

P QN - Tl n_.-lw _N; "‘

W, > 03 T, < 0. Further, (a T+ 11w1) =7, w'_ll1 0.

bub oince the vocr are likely tto nave a higher proportion

of labour to cspital income, we can conclude that

JN

1+ 11 f < 0 for j=l, «ieey 7. Thus of the four terms

6. Changes in labour supplies arop out due to the envelope
Glhieorenm.
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above, since the poor are likely to have lesg initial assets,
the first bracketed term will be positive so that the firsy
term is negatife. The second term is aegative. 'The third
term s negative and only the fourth temm, which ghows the
increzse in the present value of second period laboeur jncome
due bc increased factor *prices is likely to be positive.
That is, since the recond period capital labour ratio is
highexr the present value of second period wages increases and
since wage income ig likely to make up a larger fraction of
a poor persons totzl 'income'!', this is likely to lower
inequality. We note that a perverse savings response will
ensure that greater inequality will cccur with a move to
expenditure taxes since, in thiec case, even the fourth term
will be negative. However, even if this is not so the
common presumption of rising inequality when expencditure
texes replace incorie caxes is likely %o hold true though

tre guestion is, once nwore, empirical417

6. Conclusions and Further Gueghions

The analvysis in this study casts doubt on the efficiencyr
and savings promoting properbies of expeanditurc taxes as
compared to income taxes. In a second best world with a

revenue consbtraint it is likely that a mix of both Taxes leads

17.3¢e Auerbach and Kotlikoff (1983) for some interesting
simulations. Alsc, it may be pointed out that Allingheam
(1979) has an example in which progressive income taxes
ralge inequality.
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to greater efficiency vhan either tax alone. Further, three
arguments have been advanced to show that the savings

.
|

promoting properties of sxpenditure taxes are suspect. These
«me (i) Expendifure taxes implicitly tax zssets -nd transfers.
(1i) The income tax rave in the expenditure tax equivalent

tax system is likely fo be higner thsn the cqual yield income

tax rate. (iii) Not only is it likely that iuncome taxes
promote human savings, but, when general equilibrium factor
price regponscs arc looked at, expenditure taxes actively
discourage human Savingsé Finally, in section 5 we show that
the redistributive properties of income taxes are likely to
remain intact both within and aeross generations as comparcd
to expenditure taxcs.

Twe directions in which additional research may be
fruitful are thus suggested. TFirstly, it was suggested in
the introduction thau the oprincinle of horizontal equiby
might be violated by expenditure taxcs {(given that they fall
digproportionately on the young) in the presence of capital
narket imperfectiong. In additicn, e importance of the
labour supply responsce identified in vhis study wdl} depend
on the operation of the market for cducation to a large extent =
egpecially in view of the diserunination which is popularly
believed to afflict this market. Thug a study of the twe

taxes In a world with imperfect markets is clearly suggested.
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Seccondly, we have suggested that a mix of taxes mey be
savings maximizing and some other wix cf taxes may be current
welfare maximizing: Erpirical work ts deotermine thege
mixes clearly has usceful peliey iavlicotions. We hope to

look at these aquesticng at a fulurc date.
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Avpendix T3 Derivastion of equations (3.3) and (3.4)

We roquire the lifetime budget constraint yv{1=-t) = capk) (1+x}
and the corresponding savings definition y(1=t)=c(1+x)=8 =
pk(1+x}.

We have alsc the tax yield eguasion

T=t(yapra)+x{cipk) = t{y+park(1+x))+x(c+pk).

To corive cguations (3.3) wnd (3.4) we totally differentiate
the lifetime budget constraint and the tax yicld equation
(setting aT='0) and substitute for d% cr dx from the lattex
intc the former eqguation.

The total differentials of the budget equation is

-(y+p2rk(1+x))dt = (capk)axs{14x)de + p(1+x)dk Aled
ILikewise, the total differential of the yield equation is
3T = O = Dit 4 Pdxsxdc +(xp+tp r(tex))dk, where A2

D y+p2rk(1+x}+ tp3r2k(1+X)+ Kplrk and

i

P- cipketpork

From Al.2 we can solwve for dx or dt “o get

dt = -FPdx - xdc - (Xp+tp2r(1+x])dk and
D D D

dx= ~D 4t - x dc —(xg+tp2r(1+x3dk
™ i

&

We first congider ecuwabtion 3%.3,3ubstituting for 4t in Ale
S gives
wix= vicawdk, wherc

]
u=-&y+p2rk(1+x))F—D(c+pk}, v=(1+x)D~x( y+p rk(14x)) and

w=p{ 1+x)D - (xp+tp2r(1+X))(y+p2rk(1+x))
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,v and w may be simplified as Tollows

U= (y+p2rk(1+x))(c+pk+tp2rk)~(c+pk)(y+p2rk(1+x)+
tp3r2{1+x)+ xpzrk) A1.3
cancel out (y+p2rk(1+x))(c+pk) to get

(y+p2rk(1+x))tp2rk - (c+pk)(tp3r2k(1+x)+ xpzrk)

factor out pzrk to get

p2rk(ty+ tpzrk(1+X)—%pr(1+x)(c+pk)~x(c+pk))

since (ce+pkY(44x)=y(1-t) and since 1-pr{l1-t) = p we get
pzrk(pty+ tpzrk(1+x} - x{ capk))

making use of the equation for T. we can rewrite this as

U= pzrk(Terc-z3 whe re z = {(1-pYsy > O

We can,.similarly, solve for v and w

On doing so we get

v=y+p2rs(1+r)(1+x) > 0 and

w=py(1*tpr(1+x)+p2rs(1+x) > 0.

Likewise we have, for equation 3.4 (on substituting for dx):
-udt = vldes wtdk, where

2
v'= (14x)FP-x(c4pk) = (c+pk) +(14x)sp rk > 0 and

w!= p(1+x)F-(xp+ tpzr(1+x))(c+pk} = p(c+pk)-(1+x)tp2rc > 0.
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Appendix II : Ability to Save, interest rates and Taxes:

In this:appendix we present examples which show the followinc

1. &bility to save may be higher, cqual or lower with an income
tax as compared to an egual vield expenditure tax (Tables al,
and A2) . .

2. It is possible for the ability to save to be at a maximum
aither with expenditure taxes alone or with a mix of income
and expenditure taxes if v.elds are held constant (Table &3).
With regard to the possibility of the anility to save lncreas
ing monotonically with income tax rates, no example or disproof
has becn found. &1l the examples constructed hold consumption
(or the average opropensity to consume in the first period) constant
and examine the changes in savings which must then occur at
Aifferent taxes. It may be recalled that the term "ability to
save® has been defined in precisely this fashion in the Text. The

model, in all cases, is that of section 3 of the paper.

Table il gives, first of all, the expenditure tax rate {x)
and, secondly, the limiting Income tax rate (t) which obtains
when the interest rate is infinite. 8X and 3t are the associated
savings rates, By savings rate is meant the ratio of savings to
initial income (¥). An asterisk against St indicates that it
exceeds 3X.

fach row in table L2 gives = Ccasc similar to that in table 1
excesrt thst the interest rates are nov finite {cxcept fcr the last

row) . In all the vases of Teble L2 St exceeds SX.
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Teble A3 contains six examples of how 2bility to save wvaries

with the tax mix. The first three differ only with respect to the
interest rate used. The interest rates have been chosen so that
St is alternately grezter than, egual to and -less than SX. The
next two examples are coastructed using what are, perhaps, more
reasonable values of consumption and tax collection. In these five
examples, ability *to save is maximizea with a mixture of incomgz and
expenditure taxés. In the sixth example, ability Lo save 15 maxi-
miz.d when only expenditure taxes =2re levied, 1In this example,
values of second period consumption are also presenﬁed to show that

they renain u-shaped.

We now present the formulae used in computations. It is to be
noted that y has been set equel to 1 throughout so that (for
example) consSumption and the average propensity to consume are
identical,

For table Al, t is calculated from
T - (T+2-CT¢+2t? =0 and X is calculated from X=T/(i-T)

St and 8X are then calculated from St=1-C-t and SX=1-C(1+X).
When r is not infinite as in tables X2 and 43 t is calculated
from

T(141) = ({ TH2=C) r+1) t+2rt? =0 whaen X=0 and

(T7=2) (L+r) = ({T4w) £+ (2 +r) =2 {1421) } t+ri2-2) £ =0 when

¥=0, 1In this formula Z=¥ (14X) and w=l~C (14X =t+S.

the Aifferent valucs of X are considered one by one with values

from zero to x=T (1=T).



Table Al : Ability to save with income and expenditure taxes:
Selected gxamples

T 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8
S x 0.1111  0.25 = 0.4286 = 0.6667 1.0 1.5 2.3333 4.0
s¥X 0.89 0.875 0.857 04833 0.8 0.75 o.e7 Tt 0.5 TTTTTT
0.1 3t 0.8472 0.7941 5.7405 0.6864  0.6317 0.576 0.5193 044608
..t _0.0528 ©0.105% = 0.1595 = 0.2136 = 0.2683 0.324 0.3807 0.4392
SX 0.778 0.5 0.7L4 0.67 0.6 0.5 0.3333 T
0.2 St 0.7441 0.6873  0.6294  0.5702 0.5089 0.4449 0.351 3%
et 0.0559 _ 0.1127 _ 0.1706_ __ 0.2298_ __ 0.2911 0.3551 0.4484
S¥X 0.67 0.625 0.571 0.5 R Do3E T T ST T e e e
0.3 St D0.6405  0.5724 0.5162 0 .45 0.3791 0.3%
_ £  0.0595 0.l206 0.1838  0.25 0.3209 0.4
____ S Y- v 1Y S s S & X = i e T S 0
0.4 St 0.53684  0.4700 0ud 0.3236 0.2351%
£ 0.0636  0.12% 0.2 0.2764  0.3649
TTTTTTEYTGLAE T T T 0u37e T 5.286" 77 % - 7
0.5 St 0.4317 0.3589 0,271 0.1851%
t  0.0683  0.141l 0.2209  0.3149 _ ,
i e & S Wk o 5 S TTTTETTmTm T P
0.6 St 0.326 0.2449 0.15% T
t 0.074  0.1551 0.25
TETETTEY T0LEE T TTTT pIizE~T Tt T T T T T T e
0.7 St 0.2193 0.l266%
£  0.0807 0.1734
—————— §§f_ETII—f”""'“""”'”‘"""'—"'_'""'___'"-"_--__"__'""-_-_'-'“—""""__"'—"“*_""""_"*—'_"'
0.8 St 0..108%
t  0.0892

Notes: 1. Initial income has been normalized to 1.
2. C is first period consumption,
3. T is the preseat value of the tax yield.
4. X and t are the income and expenditure tax rates. S¥ and St are the asscciated abilities to

save. _ .
5. £ and St correspond to the limiting case of an infinite interest rate o1 saving.
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.Table &2 : &bility to save with income and expenditure

taxes: Further examp

les

c T T X t SX St
0.2 Oe7 10 243333 0.4564 0.3436 043436
0.3 0465 3 1.8571 0.5417 0,1429 0.1583*
0.4 0455 3 1.2222 (.,4383 ¢.1111 0.1162%
0.7 0.25 oo 043333 0.4289 0,067 0.07L1*

Notes: l. Sece Table Al, notes 1-4,

-

r greater than 6,

2, St ¥X in the last row provided



Table A3

(bility to save

nd the income tax - expenditure tax mix:
Some examplses

2
(al1 figures in percentages)

W m——————

Example 1 : T=50 _C=40 xample 2 : T=30 C=60 Exa‘ mple 3:T=10
X (a) r=300 {(b) =500 (c) r=700 X (a)r=600 {®) r=900 C=70, r=500
t 5 t s t S t 8 t s X ¢ S K
"5 AT 18.33  40.00 20.00 39.13 2087 0 25.98 14,02 - 25.70 14.30 O 8,38 21.62 120.8
20 32.26 19,54 31 .23 20.77 (%8'2} 21.39 10 19.381 14,19 19.61 14.39 3 5,83 22,07 122.4
40 23,86 20.14 23.02 20.97 22.62 21.38 20 13.7L 14,29 13,59 14,41 6 3.72 22.08 121.1
(78.0) (85.7) :
60 15.42 20 .58 15,18 20.32 14,93 231,07 30 7.68 14,32 7.62 14.38 9 1.53 22,16 120.3
(65 .3) (30.25) *
80 7.76 20.24 7.53 20.47 Te43 20.57 40 1.71 14,29 1.69 14,31 11,11 0,00 22.3 120.3
100 0.00 20,00 0.00 20,00 0.00 20,00 42,86 0,00 14.286 0.00 14,286
Notessl«T = Tax yield as a Jorcentage of first period income. _ o~
0 = Pirst period consumption as a dircentage of first period income. ht
S = Zbility to save as a fraction nf first period income. ;
t£,X= Income and expenditure tax Yatcs.
r = Interest rate on savings. -
K = Second period consumption (cum bcquusts) as a percentage of first period inCome.
2., Figures in parentnesis are percentage of taxes collected through income taxation. Only

3-

reported in the maximum ability to. save cases.
Since the first period is of the order of 30 ycars,
which correspond to anpnual interast rates between 2 and 12 per cent
64% and 3000%.

rezsonapble interest rates
arc between
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