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0. Introduction

The present work originates from a problem arising in the analysis of
aggregate consumer demand, when consumers are allowed to have non-convex
preferences. For a thorough treatment of this topic, known under the
heading "Smoothing Demand by Aggregation”, and for further references the
reader is referred to TROCKEL (1984).

A main difficulty in deriving a continuous or even continuously differen—
tiable aggregate demand function in this context consists in finding an
adequate formalization of suitable dispersion for distributions on a space
# of preferences. This problem was solved by E.DIERKER, H.DIERKER, and
TROCKEL (1984) by making the space » of preferences a G-space, the group G
acting on # being the finite-dimensional space of price-variations. The
transportation of the Lebesgue measure - more precisely the Haar measure on
G - to the different orbits in % provides the basis for formalizing a
suitable dispersion assumption for distributions on . Any potential
smoothing effect on the demand aggregated over all preferences in an orbit
relies, therefore, on the availability of a Lebesgue-continuous probabili-
ty. Accordingly, orbits are not allowed to degenerate to singletons if this
approach is expected to work. Hence, we are led to the question as to which
preferences are invariant under the group actions, "price-invariant" for

short.

This problem has been posed by GRANDMONT (1987), who also quoted the
Cobb-Douglas representable preferences as an example for a class of mono-
tone continuous price-invariant preferences which, however, are strictly

convex.

In the present paper this problem is solved by the application of our main
result (Proposition 1.1) which gives a classification of translation-
invariant continuous preferences on a finite-dimensicnal vector space. This

is done by exploiting the fact that price-invariant preferences on R1+
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correspond, by isomorphism, to translation-invariant preferences on Rl. But
analysis of invariance-properties for preferences on Rl amounts to analysis
of social welfare orderings. One might expect therefore to find an answer
to our problem in the social welfare literature. Indeed, if we restrict our
interest to monotone preferences, the problem can be solved by application
of some versions of a utilitarianism theorem, for instance MASKIN (1978),
GEVERS (1979), ROBERTS (1980) and the survey article of D'ASPREMONT (1985).
In fact, the earliest and at the same time most general utilitarianism
result on monotone social welfare orderings is Theorem 4.3.1 in BLACKWELL
and GIRSHICK (1954) which was stated, however, in the framework of
individual decision making wunder uncertainty. In the social welfare
framework monotony assumptions are quite natural, since they represent the
Pareto principle. In demand theory, however, there is no reason to a priori
restrict attention to monotone preferences. Therefore, one needs a more
general result. But such a result, once it is available, represents at the

same time also quite a general version of a utilitarianism theorem.

In the first section we shall state and prove our main results:
Propositions 1.1 and 1.2 and discuss some technical aspects. Section 2
consists of an application of Proposition 1.1 to the price-invariance
problem in demand analysis. In section 3 we apply our results to social
choice and discuss the relation to certain known results on untilitar-

ianism. Section 4 contains some concluding remarks.



1. Translation-Invariant Preferences

Let R be a preference relation on Rl, 1 e N, i.e. a complete transitive
binary relation on Rl. For given R we denote by I and P, respectively, the

associated indifference and strict preference relation. Formally:

Y X,y € Rl : xIv <= xRy and yRx
XPy > xRy and not ¥yRX.

For any X € Rl the set Ix:= {y e Rllny} is the (R-)indifference set of x.

Moreover, we define

R I(x) := {v e Rllny), P lx) := {v e R1|ny)
R(x) := {y € R |xRy}, P(x) := {y € Rlley}.
Definition 1.1: The preference relation R on Rl is

upper (resp. lower) semi-continuous at x € Rl iff

R—l(x) (resp. R(x)) is closed. R is upper (resp. lower)
semi-continucus if it is so at every X € Rl. R is
continuous (at x € Rl) iff it is upper and lower semi-

continuous (at x € Rl).

Recall that R is upper resp. lower semi-continuous resp. continuous iff it
allows an upper resp. lower semi-continuous resp. continuous utility

representation.

Definition 1.2: A preference relation R on Rl is called

(translation-)invariant iff

YX,¥.,2Z € Rlz %Ry &> x+zZ Rytz

Our aim in this section is it to classify invariant preferences. We shall
do this by distinguishing between the two cases with and without continuity

assumptions on preferences. First, we shall state and prove a proposition
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which is based on a continuity assumption on preferences. This is quite
natural in demand theory, where our motivation originates from. A second
proposition will be derived then without any continuity assumption. Both

can be related then to existing results on social welfare orderings.

Proposition 1.1:2 Let R be a translation-invariant preference on Rl which
is (upper or lower) semi-continuous at some X € Rl. Then
R admits a linear utility representation u which is zero

iff R is trivial, i.e. ¥vX,y € Rl: x1y.

Proof: By translation-invariance we have for all x e Rl, yix &= v-x I 0,

hence Ix = x+IO. For the same reason we have for all x € Rl

R L(x) - x+R71(0).

Hence, semi-continuity at some x implies semi-continuity. Since

R 1(0) - -R(0), semi-continuity of R implies continuity.

Let x,v € IO' i.e. x I 0 I y. By invariance we get x-y I-y I O,

i.e. X~y, y € IO' So IO is a subgroup of Rl. Moreover,
I0 = R—l(O) N R(0) is closed. Hence, there are some integers
p.r 5'1 such that IO is isomorphic as a topological group to

R’ x 2° P, while the quotient group I‘Rl/IO is topologically iso-

r-p n-r

morphic to T x R (T = Rnﬁl/z denotes the circle or torus

group), (cf. Theorem 6 in MORRIS (1977)).

Now, for any X,y € IO and any n,m € Z we have nx + ny €1

0
Clearly, the same holds true then for any n.,m € Q.

2I thank Martin Heuer for an idea which led to a simplification of the

original proof.



Therefore the discrete factor ZP of I_ nust degenerate to 0.
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Hence, r = p and I, T RP, iRl\I0

Now, if p = 1, then R is trivial and representable by the zero-
functional. Assume therefore that T is non-trivial and let zP0O P-z.
Hence, P—I(O) and P(0) are both open and non-empty. Therefore,

IRl\IO = P_l(O) U P(0) cannot be connected, hence dim I0 > 1-1.

Since R 1is non-trivial, we have dim I0 = 1-1. Now any p € Iol

defines by the inner product x »59 <{p,x> a linear utility represen-

tation u for R.

g.e.d.

The continuity of R has been used in a twofold way in the proof of the

above proposition.

First, the closedness of indifference sets Ix' X € Rl was caused by con-

tinuity. Secondly, the ordering of the closed indifference manifolds in
such a way that "above" each indifference set are only better elements and

"below" are only worse ones is also due to continuity.

Without continuity of R we are left with cosets Ix’ X € Rl of a subgroup
I0 of Rl which, however, need not be closed, and the indifference manifolds

could be ordered in a quite arbitrary way. This would be the case even if
the indifference manifolds would be assumed to be closed.

This is possible since the continuity of R which is equivalent to the con-
tinuity of its representation u : Rln—a-R, amounts to the simultaneous
continuity of both of the two maps pr and U into which u can be decomposed

as follows:
!Rl BE—MRI/’R—P—HR 3 x»—-—)Ixr——-au(x)

where RllR is endowed with the identification topology.



Translation-invariance, although it allows to derive continuity of R from
semi-continuity at some point, is far from being strong enough to replace

continuity or monotony assumptions.

If we want a result in the same spirit as Proposition 1.1 without a con-
tinuity assumption on R, we have to use some monotony, or, more generally,
some assumption which determines some "better"- and "worse"- directions in
Rl. Moreover, the identity of R with a preference represented by a linear

functional will be weakened to an inclusion.

We shall describe "better"-directions in the following by a proper cone,
the linear representations being elements of its dual cone. We have to

recall, therefore, these notions.

Definition 1.3 (cf. SCHAEFER (1966)): The set C < Rl is a proper cone iff
i) C+CcC ii) va> 0 : AC e C iii) € n (-C) = {0).
The dual cone of a cone C < Rl is the set
C := {p € Rl | vx € C: <p,x> 2 0}.

Clearly, any proper cone is convex. Moreover, it is well-known that C'* = C

if C is closed.

Definition 1.4 (cf. GRODAL et al. (1984)): Let C < Rl be a proper cone. A
preference relation R on Rl is weaklv C-monotone at x € Rl

iff x + ¢ R x. It is weakly C-monotone iff it is so at

every X € Rl.

Proposition 1.2: Let C be a proper cone with non-empty interior 8. Let R
be a translation-invariant preference relation which is
weakly C-monotone at some X € ml. Then there exists an

element p of the dual cone C*' such that:

X,y € Rl T (p,xX> > <p.y> => xPy.



Proof:

First we show that ¢ P 0 for all ¢ € 8, briefly 8 P 0, unless R is
trivial. Assume there is ¢ € ¢ such that O R c. As Z+C R 2 by
assumption, and thus by invariance 8 RO we get ¢ I 0. Then, by
invariance, qc¢c I 0 for all ¢ € @. Now, for any X € Rl there are
g.q' € § such that qc x+8 and g'c € x—g. Therefore

0I gcRxRq'celIOforall x e Rl. So R is trivial.

Now let M := Rwl(O) + C. This implies ¢ < M. As for any x € Rl the
set x+8 is open, also M = U x+8 must be open.

xR T (0)
Next we show that M is convex. Let y = xtc, y' = x'tc' with

X,X' € R_l(O) and c,c' € €. Choose A € (0,1) and let

G s= Ac + (1-2) ¢' and X := Ax + (1-A) x'. Now consider y := x+cC.
As C is a proper cone we have c e 8. For ¢,q' € @ close enough to A
and 1-A, respectively, we have

¥ = X+¢ = qx + q'x' + (A-@)x + (l-a-q')x'+c with

(A-q)x + (1-A-q')xX'+C € 8. Since x,x' R 0, by invariance also

gx, q'x' € R_l(O). Thus, v € M.

So 0 is on the boundary of the convex open set M. Therefore, there
exists a supporting hyperplane to M through 0, i.e., 3p € Rl, pz0
such that <p,y> > 0 for any y € ¥ and, by 8 < M, in particular, for
any y € 8. Hence we get <p,y> > 0 for all y € C. Also <p,x> > 0 for
any x € R—l(O). Hence, <p,y-x> ¢ 0 implies 0 P y-x, and thus, by
invariance, X P y.

g.e.d.
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An immediate consequence of our two propositions is the following

Corollary 1.1: A non-trivial continuous preference relation R on Rl is
translation-invariant if and only if 3p € Rl, p#EO
vC < Rl, C proper cone with p e C the preference relation

R is C'-monotone.

Our Proposition 1.1 is obviously related to a well-known theorem on the

functional equation
(1.1) fix+y) = £(x) + £(¥),

which states that a solution f : R — R for this equation is continuous Iff
it it continuous at some point which is the case if and only if f Iis
linear.

This result does not imply Proposition 1.1 because the invariance of R does
not imply that a utility representation u of R fulfills the functional

equation
(1.2) ul{xt+y) = u(x) + uly).

For instance,

u e m2 —R: XM (x1+x2)2

does not solve the functional equation, but represents an invariant prefer-
ence. However, every additive wutility function defines, indeed, an

invariant preference relation.

On the other hand Proposition 1.1 could be used for an alternative proof of

the result quoted above.

A concluding observation is important for the later application of our

results to social choice:



Translation-invariance does not imply the following

invariance requirement:

1
(1.3) ¥Z,y € R vA > 0: XRY &= AX R Ay
This has been observed already in BLACKWELL and GIRSHICK (1954). To see
this one has to consider the set of (not necessarily continuous) solutions

of the functional equation (1.1). Indeed, (1.1) implies

flax) = nf(x) for all integers m, and, thus for all

rational numbers m. Hence, (1.1) is equivalent to
(1.4) flgz+ry) = qf(x) + rfly) v, vy e R vq,r € @.
This means that every solution respects the vector space structure of R

over the field @. After choice of a basis B of this vector space, all

solutions of (1.4) have the form

n

(1.5) f(x) = £ r. £(b,) whenever x =
. i i )
i=1 i

[ % =1
=
o
o
L]
o
]
o

Here for any non-continuous solution f of (1.4) or, equivalently, of (1.1),

any o € R can be represented as

a = iii'f(tn) for a suitable sequence (tn)nem
converging to zero.

Now let R on R be represented by u : R > R with u(xty) = u(x) + u(y),
where u is not continuous. Clearly, R is translation-invariant. Let x P O,

and, hence, 0P-x. Take « » u{x). There must be a sequence (xn)n converg-

€N

ing to zero with lim u(xn) = o. Therefore, there is a small A > 0 such that
neN
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u(ax) > u(x) > 0 > u(-x) > u{-ax).
For y := -x and yu := 1-A we get
u(yy) = u(ax-x) = u(ax) - wix) > 0> u(x) - u(ax) = u(x~Ax5 = ulux),

although u(y) < u(x). Hence, R does not satisfy (1.3).
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2. Application to Demand Analysis

Let » be a preference relation on the strictly positive cone Ri+ of the
conmodity space Rl, 1 é WN. The space of (non-normalized) price systems is
also modelled by R1+. By n,¢,¢ we denote commodity bundles by w,p,7 price
systems. A change of a price system o = (ﬁl,...,ﬂl) to W' = (ni,...,ni) can

be effected by an operator p in the following way,

p* (nl,...,nl) S (ni,...,ﬂi).
Obviously, p may be identified with the vector (uil ni,-¢-,nil ni). Then
the operation on R1+ represents coordinatewise multiplication. Therefore,

(R:

++,*) can be looked at as the group of price-variations, or, equivalent-

ly, of prices, acting on the price space R1+. Similarly, (Rl *) acts on

++ 7
the commodity space Rl. This latter action, moreover, induces an action of

(R}

++,*) on a space % of preferences on Ri+ in the following way:

. B .
e: R, x® —?: (p:2) f--)zp
where ;p is defined by

p* ¢ kp p*n &>t *n.

We abbreviate p * ¢ by &P,
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Definition 2.1: A preference relation > on R1+ is called price-invariant

iff

Now we shall exploit the fact that price-invariant preferences on Ri+ cor-

, ; ; . 1
respond in a one-one way to translation-invariant preferences on R.

Indeed, look at the topological group isomorphism

1

. 1 . . (e
L.(IRH_,*) — (R ,+) : ¢ = (gl, ,el) —> X = (xl,...,xl)

where Vi e (Llyssaysl) & X, = 1n £

Its inverse is
- 1 . i}
E: (R ,+) — ($++,*). X +— ¢ = (exp Xreoer€XD xl).
The isomorphism L preserves the vector ordering and induces a bijection

1 . i
form ® onto some space of preferences on R, i.e. > +> L*(x) via

X = L(g) L*(») L(p) =y & ¢ z 1.

Obviously, R := L*(z) is translation-invariant if and only if » is price-
invariant. To apply Proposition 1.1 we just have to look what happens to

hyperplanes in Rl under the map E.
Consider a typical hyperplane

H := Hpc 1= {X € Rl]<p,x> =Cy, p € Rl\{O}, c € R.

Bielefeld |

e — |
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We get
1
E(Hpc) = {t € m++|<p,(1ng1,...,1ngl)> = ¢}

p P
= {¢t e Ri+]1n(§1 1... gl 1) = C)p.

Denoting exp ¢ by ¢ we have

P P
1 1 1 -
E(B) - (¢ e R |&§ "w0e gy 7 = C)o
This is a typical indifference class of a non-trivial continuous price-
invariant preference on E&+. It is immediate that such a preference is
locally non-satiated. Since E and L are preserving the vector ordering of

1 . ; .
R, monotony properties are preserved when going from R to 2 or vice versa.

~

In general, there are price-invariant preferences which do not generate
demand correspondences. Take 1 = 2, P, = 1/3, P, = -2/3. Then a typical

indifference curve of a price-invariant preference in R1+ has the form
2 - 2 -
{¢t € R++[§1 =c ¢, }, c € R, -

If the representing utility function increases with c then the preference
is strictly convex, but it fails to have a maximal element in the budget

set {¢ e Ri+|<n,g> < wy for any w € Ri+ and w € R, .

Considering the formula for E(Hpc) we see that it is a Cobb-Douglas indif-

ference set if and only if p € ml

e But this is the case if and only if the

hyperplane Hpc has its normal p in the strictly positive cone m1+. Accord-
ingly, under an additional monotony assumption the continuous price-

invariant preferences are exactly the Cobb-Douglas representable ones.
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Proposition 2.1: Let > be a non-trivial continuous price-invariant

preference relation on R1+: Then

Ip e Rl\{O} VY g, € Ri+:
P P p P
1 1 1 1
(¢ >0l =g "..0 g >y Teeeomy 7L
Whenever [¢-n e R1+] implies [¢ > p] then p ¢ Ri\{ﬁ}.
If p € R\{0) then [¢-p  RL,] implies [¢ » 7], i.c. z
is monotone. p € R1+ if and only if [¢-p e Ri\(o}l

implies [¢ > #], i.e. z is strongly monotone.

The corresponding result for R = L*(x) is an immediate consequence of

Proposition 1.1. The present version then follows from isomorphism.

Proposition 2.1. asserts, in particular, that the non-trivial continuous

weakly monotone ([¢-7 e Ri] => [¢ > p]) preference relations which are

price-invariant are exactly the Cobb-Douglas representable ones.

This result overlaps with one due to H.DIERKER (1986). She states that
among all homogeneous demand functions which satisfy Walras Law the only
ones which are invariant under the action of the group of price-variations
are those generated by Cobb-Douglas utility functions. The specific context
of demand functions covers even those which are not derivable from utility
maximization. On the other hand it does not provide an answer for nonconvex
preferences, convex ones which do not satisfy Walras Law, and those for

which there does not even exist a demand correspondence.
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3. Application to Social Choice2

Our results of section 1 can be applied to the social choice context. We
have to interpret then Rl as the utility space, the elements of which
represent utility allocations to the 1 individuals of a society resulting
from certain social alternatives. The relation R on Rl has to be looked at
then as a planner's preference on utility allocations. This takes us into
the welfarism framework, where social welfare functionals can be perfectly

represented by induced social welfare orderings (cf. D'ASPREMONT (1985)).

There are some versions of a utilitarianism theorem all of which are
related to our results presented in section 1. Theorem 3 of D'ASPREMONT and
GEVERS (1977), Theorem 2 of GEVERS (1979), Theorem 3.3.3 in D'ASPREMONT
(1985), and Theorem 2 of ROBERTS (1980) are modifications or reinterpreta-
tions of Theorem 4.3.1 due to BLACKWELL and GIRSHICK (1954). They do not
rely on any continuity assumption on R. The theorem of MASKIN (1978) makes
a stronger assertion under different assumptions and requires continuity of
R.

MASKIN'S result is related to our Proposition 1.1, while the others are
related to Proposition 1.2.

Let us first sketch the framework in which we can compare those results.

Let Z be a set of at least three social alternatives. Let N = {1,...,1) be
the set of individuals constituting the society. Let ¥ be the set of
preferences on Z and % the set of bounded real-valued functions on N x Z.
For any «# € % and i € N the function u«(-,i) represents the preference of

individual i on Z. A social welfare functional (SWFL) is a mapping fron

some subset of % into ¢. The "welfarism theorem" (cf. Theorems 2.1 and 2.3
in D'ASPREMONT (1985)) asserts that a SWFL satisfying assumptions of un-

restricted domain and strong neutrality (the latter one being equivalent

2For notational details of this section we'refer to MASKIN (1978), ROBERTS
(1980), D'ASPREMONT (1985), and BLACKWELL and GIRSHICK (1954).
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then to Pareto-indifference together with independence of irrelevant alter-
natives for pairs) induces a social welfare ordering (SW0) as follows (by
u(z) we mean the vector (u(z,1),...,u(z,1}):

VX, X' € Rl : X R X'
[3u € % 3z,2' € Z: i) wlz) = x ii) wulz') = x* iii) z flwz']

i.e. R = {(u(z),u(z")) e R21|(u,z,z') € graph f}.

These versions of the utilitarianism theorem not assuming continuity of R
which are quoted above, are implied by Theorem 4.3.1 in BLACKWELL and
GIRSHICK (1954) except for Theorem 2 by ROBERTS (1980). In fact, Roberts
claims that his result is "slightly stronger" than that of BLACKWELL and
GIRSHICK. This is true only in the sense that Robert's result is not
restricted to the welfarism framework, since he does not assume neutrality.
But otherwise, i.e. as a result on SWO's it is not stronger than that of
BLACKWELL and GIRSHICK.

First, Robert's assumption C U C (CC* in GEVERS (1977)) modelling unit
comparability implies translation-invariance (L3 in Blackwell's and
Girshick's book), but not vice versa, as was shown on the last page of
section 1. Secondly, as the trivial preference shows, Blackwell's _and
Girshick's weak monotony assumption (L2) does not imply Robert's weak
pPareto-criterion (P). Therefore, since (ﬁithout continuity) P and L2 are
different. Robert's result is, in spite of the fact that in his proof he
makes only use 6f L3 rather than of C U C, not stronger than the Blackwell
and Girshick result.

Anyway, both results are immediate consequences (as far as SWO's are con-
cerned) of our Proposition 1.2.

To get the Blackwell and Girshick theorem one has to observe that their

monotony condition L2 is just weak C-monotony for C = Ri.
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1

Robert‘s weak Pareto-criterion (P) implies C-monotony for C := R++. In both
cases one has C' = Ri and the assertions on the social welfare ordering R

follow from the assertion in our Proposition 1.2.

Let us compare now Maskin's result with our Proposition 1.1. Maskin asserts
that if a SWFL satisfies Independence, the strong Pareto-criterion, anonym
ity, elimination of indifferent individuals, continuity, and full comparab-

ility then it is the utilitarianism principle

i.e. VX,V € Rl Yu € U
1 1
x flu) v & 2 ulx,i) > 2 uly,1)
i=1 i=1

The elimination of indifferent individuals is formally a restatement of the
strong separability condition used by DEBREU (1960) to establish additive
separability of utility functions. Maskin derives separability of the

representation of the SWO R, using this assumption.
Linearity of this representation follows from full comparability.

Full Comparability: vu,u' € % 1if b > 0, a € R such that
vi e Nvz € 2
u(z,i) = b u' (z,i) + a
then flu) = £(u')

Full Comparability is weaker than C U C which looks the same except that in
C U C the constant a € R may depend on i € N. As already shown in section
1, full comparability does not imply, nor is it implied by translation-

invariance.

Yet, if we replace full comparability by translation-invariance in Maskin's
theorem, we get the separability together with the linearity of the repre-
sentation of R from Proposition 1.1. This allows us to drop the requirement

of elimination of indifferent individuals. Also, continuity can be weakened
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to semi-continuity at some point, and the strong Pareto-principle employed

by Maskin, can be replaced by weak R}-monotony. Clearly, like Maskin we

have to add the assumption of anonymity. Noticing that Maskin's independ-

ence assumption puts his result in the welfarism framework, we can use his

proof to get the following result on social welfare orderings in which

V,W € Rl represent utility allocations u(z), wu(z') for certain social

alternatives, z,z' € Z.

Proposition 3.1:

Tf a translation-invariant SWO R on ml satisfies seni-
continuity at some point and weak Ri—mcnotony then:

1
Jp € Ri, p #£#0 v, we Rl Tt VR W & 2 pivi >

1=1 i

W .
pl i

[ T el

1

Under the additional assumption of anonymity p can be

chosen as p = (1,...,1).
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4. Concluding Remarks

It has been the aim of the present paper to underpin the usefulness of the
concept of a group action for aggregation of consumer's demand relations.
We could establish that in all "relevant" cases orbits of "similar" con-
sumers induced by the group action, are non-degenerated and hence large
enough to allow for suitable diversification of tastes. The only monotone
continuous preferences with degenerate orbits are the Cobb-Douglas repre-
sentable ones. But those are unimportant for‘aggregation purposes because
the derived demand functions have already the nice structure one would like
to get from aggregation for other preferences. Useful as Cobb-Douglas
utility functions may be for textbooks, they certainly do not build the
basis for individual demand behavior nor are they of fundamental importance
for demand theory. Yet, given their omnipresence in the economic litera-
ture, it seems worthwile to draw attention to the fact that Proposition 2.1
can be looked at as a classification result for Cobb-Douglas representable
preferences. It provides necessary and sufficient conditions for prefer-
ences to be Cobb-Douglas representable. There has been a different state-
ment in SAMUELSON (1965) classifying Cobb-Douglas representable preferences
as exactly those allowing simultaneous additive separability of a utility
representation and its indirect utility function. As HICKS (1969) and then,
in a thorough analysis, SAMUELSON (1969) (cf. also LAU (1969)) observed,
this statement relying on a wrong statement in HOUTHAKKER (1960) is false.
So simultaneous additivity does not single out only the Cobb-Douglas repre-

sentable preferences.

The group action on the basis of which preference diversification was
modelled, has, in fact, been used also in applied demand analysis and
‘economics. The concept of household equivalent scales (cf. BARTEN (1964),
DEATON and MUELLBAUER (1980), and JORGENSON and SLESNICK (1984)) just ex-

presses the idea that all households' preferences in a society belong to

one orbit derived from a certain preference by stretching the axes of the
commodity space. It seems promising to analyze whether interpersonal com-

parisons could be based on the concept of a group action on preferences.
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While in the context of aggregation of demand the difference of preferences
in the same orbit is of fundamental importance in creating diversification
of taste, and, therefore, different demand behavior at the same prices, it
is just the dual aspect which is crucial in our application in social
choice. There the planner's preference ignores differences within the
orbits, i.e., all individuals in the same orbit have exactly the same in-
fluence on the social welfare ordering. This informational aspect of invar-
iance plays an important role in social choice theory and is reflected in
many of the requirements made there (cf. SEN (1986)).

It seems on the first sight surprising that the same mathematical result
can be usefully applied in so different parts of economics as demand
theory, empiriéal demand analysis, social choice, and individual decisin
making under uncertainty, where normative and positive, ordinal and cardi-
nal standpoints are involved. But in all those cases aggregation is in-
volved in one or the other way, and weighting systems, probabilities, and
price systems are only different names for the same mathematical tool, a

normalized positive linear functional.



Barten,A.P.:

Blackwell,D. and
M.A.Girshick:

D'Aspremont,C.:

D'Aspremont,C. and

L.Gevers:

Deaton,A. and

J.S.Muellbauer:

Debreu,G.:

Dierker,E., H.Dierker
and W.Trockel:

Dierker,H.:

Gevers,L.:

Grandmont,J.~M.:

Grodal,B.. W.Trockel
and S.Weber:

Hicks,J.R.:

_21_

References

"Family Composition, Price and Expenditure
Patterns," in: P.Hart, G6.Mills and J.K.Whitaker
{eds.}, Econometric  Analysis for National
Economic Planning: 16th Symposium of the Calston
Society, Butterworth, London 1964.

Theory of Games and Statistical Decisions, John
Wiley & Sons, New York (1954).

"Axioms for Social Welfare Orderings™ in:
L.Hurwicz, D.Schmeidler and H.Sonnenschein
(eds.), Social Goals and Social Organization,
Cambridge University Press, Cambridge 1985.

"Equity and the Informational Basis of Collective
Choice," Review of Economic Studies, 44, 199-209,
(1977).

Economics and Consumer  Behavior,
University Press, Cambridge (1980).

Canbridge

"Topological Methods in Cardinal Utility Theory,"
in: J.K.Arrows, S.Karlin and P.Suppes (eds.),
Mathematical Methods in the Social Sciences,
Stanford University Press, Stanford 1960.

“Price~dispersed Preferences and C1 Mean Demand,”™

Journal of Hathematical Economics, 13, 11-42,
{1984) .

"Existence of Nash Equilibrium in Pure Strategies
in an Oligopoly with Price Setting Firms,"
Discussion Paper A-37 SFB 303, University of Bonn
(1986) . :

Social
75-89,

"On Interpersonal Comparability and
Welfare Orderings," Econometrica, 47,
(1979).

"Distribution of Preferences and the 'Law of
Demand’®," Econometrica, 55, 155-161, (1987).

"On Approximate Cores of Non-Convex Economics,”
Economics Letters, 15, 197-202, (1984).

"Direct ‘and Indirect Additivity,"” Econometrica,
37, 353-354, (1969).



Houthakker,H.S.:

Jorgenson,D.W. and
D.T.Slesnick:

Lau,L.J.:

Mas-Colell, A. and
W.Neuefeind:

Maskin,E.:

- Roberts,K.W.S.:

Samuelson,P.A.:

Samuelson,P.A.:

Sen,A.:

Trockel , W.:

Trockel,W.:

- 22 -

"Additive Preferences," Econometrica, 28,
244-257, (1960).

"Aggregate Consumer Behavior and Bousehold
Equivalent Scales,” mimeo, Harvard University
(1984).

"Duality and the Structure of Utility Functiomns,"
Journal of Economic Theory, 7, 374-396, (1969).

"Some Generic Properties of Aggregate Excess
Demand and an Application,” Econometrica, 45,
591-599, (1977).

"A Theorem on Utilitarianism," Review of Economic
Studies, 45, 93-96, (1978).

"Interpersonal Comparability and Social Choice
Theory," Review of Economic Studies, 47, 421-439,
{1980) .

"Using Full Duality to Show that Simultaneous
Additive Direct and Indirect Utilities Implies
Unit Elasticity of Demand," Econometrica, 33,
781-796, (1965).

"Corrected Formulation of Direct and Indirect
Additivity," Econometrica, 37, 355-359, (1969).

"Information and Invariance in Normative Choice,"
in: Heller,W.P., R.M.Starr and D.A.Starrett
(eds.), Social Choice and Public Decision Making,
Essays in Honor of Kenneth J. Arrow, Vol.I,
Cambridge University Press, Cambridge (1986).

"Market Demand is a Continuous Function of
Prices," Economics Letters, 12, 141-146, (1983).

Market  Demand, Springer Verlag, Heidelberg
(1984).




	157
	1570001

