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Abstract

In this paper we propose a hew approach to the theory aof
optimal taxation. We present the outlines of a theory whtch combines
dietributive justice will allocative efficiency, This is aimed

to be & mere starting point of a potentially rich area of study.



1. Introduction t= In this paper we propose a new approach to the
theory of optimal taxation. The convential theory discussed. as
for instance in Young (1987a, 1987b, 1988), Richter (1983 ) focuses
almost entirely on the redistributive aspects of just taxation,
Similar in epirit is the recent work of Berliant (1992). However,
taxation hats an additional purpose as far as society is concerned «
namely the financing of.aocial projects,

Our objective in thie paper is to present the outlines of
8 theory which combines distributive justice with the ejually
pertinent issue of allocative efficiency. We consider a two good
model, consisting of a private and a public good, where one of the
goals of taxation is to cower the costs of production of the public
good. Thereafter we proceed towards s characterization of the linear
income tax profila.

It should be mentioned that thie analysis is gimed to be a mere

starting point of a potentially rich area of study,

2, The Modsl 1~ We coneider a simple economy consisting of two goods

- a privats consumpticn good, and a public good. We assume that there

are a finite number of agents in the etoncmy, indexed by i=1,...,n.

The l;':onampt.ion sat of each agent is the nonnegative orthent of Euclidean
two dimensional spacs, m2+; 1.0 (X,g)€ R2+ denotes x units of consumption
of the private.good anc g unite of consumption of the public good.

The preferences:of each agent i, is represented by s twice continuously
.diff.rentiabh, juasi~toncave and strictly monotonically increasing
utility function uj': \‘Rz;“m. Each agent is assumed to be initially
endowad with a poditive amount of the private good. Let ui>0 be the

initial endoument of agsnt i,



We assume that the economy s qquipped with a simple lingar
tachoolopy which converts private good into public good. Without
loss of generality (and purely for the sake of notational economy)
let us assume that to producs one wnit of the public good the economy
requiree one unit of the puwlic good.

In what follows we shall assuma that the praferences of the
agents are fixed. Thys (w1,.-.,wn)é l{'”‘ (the strictly positive or-
thant of Euclidean n-space) corresponds to a realization of tha
econosic environment,

Given (w1,...,un)e fR,n++, the set of feasible levels of consumption

good is given by F(u reensll )= ig>0/g¢ 3 i} E 2 ]

A tax profile is a fl.nctlon T4 R "'" "'?— such that

(1) for all (W peewgld )GR++’ T " sresgl )< W ’i-1gooo,n

(i1) 21 T, (0 ennpu "2 OF (u'yune,uw™) e qe
i=

1.9, agent i cannot be taxed more than what he can pay in terms of the
private goed, and, the total tax should toverthe cost of production of
the public good which is nonnegative,

A Linegr tax profile is a tax profile Ti ﬁ?.n "IR.n such that there
exists two functions ag Rn 4o ?R and b: Rn + Raatisfying T (w UL ) -

atlt povegl ) ul + bw yeesyW ), for all i, and for all (ut peeay W )& R -

3 Optimal linear Tax Profile i1« As in Heady (1988), let us assume that

the preferences of all the agents are identical and representable
by a log-linear utility function where for c8<e {1

u(x,9)=c log x+(1-c) log g, x>0, g>0 (1)

=a00 T e
The most commonly used Social welfare function is uti litarian and

has the form 3



W) 2 ) (2)
5

whers u1 is the utility of the ith agent,

Ihe problem fagec by the ®Conomy is the following

Max c Z ( log (u -aw -b)+(1-c) log {anw + nb)]
‘!ob),

(3)
8, t. B"i“'b g__.i’ 1-1 preeg,

tTom the nature of the problem, it clear that for optimal choices
of a,b, mu1+b< n't, otherwise utility of the agent and hence spcigl

welfare becomes - 00

« Thus the Constraints can be ionored, Let

»
a ,b* be the optimnl Choices, Then they satisfy the 8quation system;

—c Z_ (1-c)n@ =0

+ . a*nE+nhe (4)
i=1\l w -a'ﬂi-b'_ -
1 (1-0)“
=¢ j% i i + . =0 {(5)
W gy up* a™ nw+nb*
From (4) and (5),
i
n ™
n 1
;El i L4 2 -
i=1 \ w =a%y ap* i=1 1 1 =y
(v agulope)
n '1 n 1
or =9 - (6)
im \Weatulpe )0 0 e (wloamtpe)

tquations (4) and (6) oF Equations (5) ang (6) determine
1

a®,b* where w = Z l .
n i=1

If as a special Case we require b(w
{1-c) » which is independent of the initial
nc +(1=c)

,...,wn}:_-iﬂ, ve gat
a"(w1,...,w )a

8ndowments, An explicit solution is {n general not available in the

9eneral case and one must .resort to computational techniques to obtain

approxinate aolutions., Even at this lavgl gof simplicity, explicit -

solutions are difficult to obtain,



4. Lonclusign i1~ There are two points whinh deserve mentioning,
The first point is that, unlike in the conventional litargtute on
distributive justice with taxation, the total amount of taxes is
detemined endogenously in our model, In fact our analysis, is an answer
to the guestion 1 "wWhat to we need the taxes for?", which is not
addressed &) in-the axisting literature,

Our analysis parallels the analysis af income taxation from
a micro-economic point of view, in terms of methodology. Mowsver,
the cbjectives and framework are entirely different. In the micro-sconomic
framework as in Atkinson and Stiglitz (1980), tax is determined as
a function of wage income, whereas we determine taxes from distributions
of initiel endowments, Uur analysis actually focuses on optimal coste
sharing in the production of a public good, where the level of production

is determined endogenously,
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