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Abstract

In a pure exchange economy with differential information and a finite set of traders, physical
commodities and states of nature, we characterize the Walrasian expectations or Radner equilibria by
using the veto power of the grand coalition. We prove that an allocatisra Radner equilibrium
allocation if and only if it is “privately non-dominated” by the grand coalition in every economy
obtained by perturbing the original initial endowments in the direction. dfhe first and second
welfare theorems become particular cases of our main result. Since the deterministic Arrow—Debreu—
McKenzie model is a special case of the differential information economy model we also provide a
new characterization of the Walrasian equilibria.
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1. Introduction

The classical Arrow—Debreu—McKenzie (A—D—M) model consists of a finite number of
commodities and a finite number of agents, each of whom is characterized by her prefer-
ences and initial endowments. Arrow and Debreu introduced uncertainty into the classical
A-D-M model and showed (s&ebreu, 1959, Chapte) fiow the deterministic results are
still valid in the presence of uncertainBadner (1968ntroduced differential (asymmetric)
information into the A—-D—M model. In particular, an exchange economy with differential
information (or a Radner-type economy) consists of a finite set of agents, each of whom
is characterized by a random utility function, a random initial endowment, a private in-
formation set, and a prior. For such an econoRgdner (1968)efined a notion of a
Walrasian expectations equilibrium, here called Radner equilibrium. This notion is analo-
gous to the Walrasian equilibrium in the Arrow—Debreu—McKenzie deterministic model.
The Radner equilibrium notion is of interest because it captures trades under asymmetric
information. In such an economy, agents maximize ex-ante expected utility subject to their
budget constraint. However, each agent'’s allocation is measurable with respect to her own
private information, and thus, all choices made reflect the informational asymmetries. It
should be noted that the Radner equilibrium differs from the rational expectations equi-
librium (REE) (e.g.Radner, 1979 which is an interim concept allowing prices to reveal
some or all of the private information in the economy. A major criticism of the REE is
that it does not provide an adequate explanation as to how prices reveal the same infor-
mation to agents who are differentially informed and, therefore, prices do not reflect the
differential information of agents. This is not an issue for the Radner equilibrium since
decisions are made in an ex-ante stage; however, since net trades are private information
measurable for each agent, the equilibrium outcome reflects the asymmetric information.
Furthermore, the Radner equilibrium exists under the standard assumptions which guaran-
tee the existence of the deterministic Walrasian equilibrium, whereas the REE may not exist
in well-behaved economies (e.&reps, 1977. In addition, in the absence of free disposal,
the Radner equilibrium is coalitional Bayesian incentive compatible (that is, no coalition
can misreport the realized state of nature to the complementary set of agents and become
better off) and can be supported as a perfect Bayesian equilibriunG(geepantis et al.,

2003, contrary to the REE. Therefore, the Radner equilibrium seems to be an appealing
concept.

The purpose of this paper is to study further the Radner equilibrium concept and obtain
some new results.

The main result in this paper provides a characterization of Radner equilibria (and, in
particular, of Walrasian equilibria) in terms of non-dominated allocations. The notion of
non-dominated allocation that we consider states thatitis not possible for the grand coalition
to redistribute their initial endowments using their own private information and make each
member of the grand coalition better off (in terms of their ex-ante expected utility). Since
agents do not necessarily share their own private information, we call those allocations
privately non-dominated allocations. Thus, privately non-dominated allocations have sim-
ilar features to the (ex-ante) private c@iannelis, 1991)In particular, the private core is
contained in the set of all privately non-dominated allocations and, therefore, the existence
of private core allocations implies the existence of private non-dominated allocations.
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It should be remarked that the characterization of Radner equilibria as privately non-
dominated allocations allows us to obtain as immediate consequences the first and second
welfare theorems for differential information economies.

A differential information economy with a finite number of agents can be interpreted as
a continuum differential information economy in which only a finite number of different
agents’ characteristics can be distinguished. We show that a price-consumption pair is a
Radner equilibrium for a discrete economy with differential information if and only if it is
also a Radner equilibrium for the associated continuum differential information economy.
Thus, these continuum of agents differential information economies and discrete ones can
be considered equivalent with respect to Radner equilibria.

Our characterization of Radner equilibrium is new and relies on an extension of a result
of Vind (1972)to a differential information economy setting. The argument is not straight-
forward and requires the private core-equivalence the@ggny et al., 2001)However, our
proof has a big payoff. Indeed, not only do we obtain as corollaries the welfare theorems for
differential information economies, but we also obtain new insights for the deterministic
Walrasian model. In particular, since the deterministic Arrow—Debreu—McKenzie model is
a special case of the differential information economy model, one derives a new charac-
terization of the Walrasian equilibria which yields the first and second welfare theorem for
symmetric information economies as simple corollaries and also provides a new proof for
the second welfare theorem. Actually, we characterize Walrasian equilibria by exploiting
the veto power of the grand coalition. Related results characterizing Walrasian equilibria
by using the veto power are those Bgbreu and Scarf (1962ndAubin (1979) Indeed,
Debreu and Scarf (1963how the coincidence between the set of Walrasian allocations and
the set of Edgeworth equilibria albin (1979)proves that the fuzzy core characterizes
Walrasian equilibrium. These well-known equivalence results differ substantially from the
one provided in this paper. The Debreu—Scarf and Aubin arguments enlarge the set of block-
ing coalitions in order to obtain the equilibrium allocations; the former enlarge coalitions
replicating the economy and the latter allowing the participation of the agents with any rate
of their endowments. However, we provide a characterization of equilibria by considering
the veto power of just one coalition, namely the grand coalition, whereas enlarging the pos-
sible redistribution of endowments (by perturbing slightly the original initial endowments
following a precise direction).

The paper proceeds as follows. Sectiboontains the main concepts in a differential
information economy with finitely many agents. Sect®focuses on the interpretation of
finite differential information economies as continuum of agents differential information
economies with a finite number of types of agents. Moreover, in this section, an exten-
sion of Vind’s (1972)result is given for a differential information economy. Sectibn
contains a characterization of Radner equilibrium allocations as privately non-dominated
allocations. Finally, some concluding remarks are summarized in Séctienhnical proofs
are included in théppendix A

2. Differential information economies with a finite number of agents

Let us consider a Radner-type exchange econémiyth differential information (see
Radner, 1968, 1992Let (£2, F) be a measurable space, whe&2edenotes the states of
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nature and the algebfadenotes the set of all events. Hena®, (F) describes the exogenous
uncertainty. The set of states of natuf,is finite and there is a finite number of goods,
in each stateV is the set ofz traders or agents aﬁ@iﬁr will denote the commodity space
which is the positive orthant d@&¢.

The economy extends over two time periads 0, 1. Consumption takes placemnat 1.
At T = 0, there is uncertainty over the states of nature and agents make contracts (agree-
ments) that may be contingent on the realized state of nature at petidd(that is, ex-ante
contract arrangement).

A differential information exchange econoréiyvith a finite number of agents is defined
by {((£2, F), X;, Fi, Ui, ei,q) i =1, ..., n}, where:

1. X;:2— 2R} is the set valued function denoting theidom consumption set of agent

I

F; is a partition of$2, denoting therivate information of agent;

U;: 2 x Rﬁ — R is therandom utility function of agenti;

4. ¢ : 2 — Rﬁ is the random initial endowment of agenti, assumed to be constant on
elements off;, with e¢;(w) € X;(w) for all w € £2;

5. g is a probability function on2 giving the (commonprior of every agent. It is assumed
thatq is positive on all elements a®.

wnN

We will refer to a function with domais2, constant on elements &, asF;-measurable,
although, strictly speaking, measurability is with respect tosttadgebra generated by the
partition. We can think of such a function as delivering information to tradeno can not
discriminate between the states of nature belonging to any elemgt of

For anyx : 2 — ]Riﬁ, theex-ante expected utility of agenti is given by

Vix) = ) Ui, x(@))g(@).

weS2

Let L x, denote the set of alf;-measurable selections from the random consumption set
of agenti, that is:

Lx,={x;: 2 — R¢, such that; is F;-measurable ang(w) € X;(w) for all w}.

LetLx = []_4Lx,. Any elementrin L is called arullocation. An allocationx € Ly
is said to bgeasible if > xi <> 1 ;€.

AcoalitionS C N privately blocks an allocation: € Ly ifthere exists{;)ies € [[;csLx
suchthad ;¢ vi < > icge andV(y;) > Vi(x;) for everyi € S.

The private core of the differential information exchange econoifiys the set of all
feasible allocations which are not privately blocked by any coalition.

Next, we shall define a Walrasian equilibrium notion in the sense of Radner. In order
to do so, we need the following definitions.phice system is anF-measurable, non-zero
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functionp : 2 — Rﬂ. For a price system, thebudget set of agenti is given by

Bi(p) = {x,- € Ly, suchthat)_ p(@ni() < Y p(w)ei(w)} .

wes? wes?

Notice that traders must balance the budget ex-ante.

Definition 2.1. A pair (p, x), wherep is a price system and = (x1,...,x,) € Lx iS an
allocation, is aRadner equilibrium if

(i) for all i, the consumption function maximizé% on B;,
(i) D qxi <>°7 4e(free disposal), and
(i) Y peq P(@) Yy xi(@) = 3 en P(@) 2oLy eilw).

Radner equilibrium is an ex-ante concept. Notice that we assume free disposal. It is
well known that if we impose the condition of non-free disposal then a Radner equilibrium
might not exist with positive prices (see, for examidycopantis et al., 2003However,
allowing for negative prices one can dispense with the free disposal assumption.

Definition 2.2. An allocationx € Ly is privatelydominated (or privately blocked by the
grand coalition) in the econom§ if there exists a feasible allocatione Ly, such that
Vi(y;) > Vi(x;) foreveryi=1,...,n.

Observe that to be feasible and to be dominated are independent conditions for an allo-
cationx € Ly. According to the definition above, a (privately) Pareto optimal allocation is
a feasible and non-dominated allocation.

Note also that despite the fact that the whole coalition of agents get together they do not
share their own information. To the contrary, the redistribution of the initial endowments is
based only on their own private information. Hence, a feasible and non-dominated allocation
reflects the private information of each agent and has the property that the coalition of all the
agents can not redistribute their initial endowments, based on their own private information,
and make every individual better off.

In this paper, we will assume tha;(w) = Rﬂ for every agent and for everyw € £2;
and we state the following assumptions on endowments and preferences:

(A.1). e;(w) > 0foralliand for allw € £2.
(A.2). Foralli andw, U;(w, ) : Rﬁ — R is continuous, strictly monotone and concave.
(A.3). Foralli, U;(-, x): 2 — R is measurable.

Remark. Assumption(A.1) is often replaced by " _;ei(w) > 0 for all v € £2 together
with irreducibility (i.e., the endowment of every coalition is desired).
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3. A continuum approach
3.1. Radner equilibria in continuum economies

In this section, we interpret differential information economies witlgents as contin-
uum economies where tlih agent is the representative of infinitely many identical agents
(seeGarda-Cutin and Heres-Beloso, 1993or the case of Arrow—Debreu—McKenzie
economies). For it, let us associate to the differential information ecorgofagscribed in
the previous section) a continuum econofgywith differential information in which only
a finite number of different agents can be distinguished.

Givené = {((£2, F), X;, Fi, Ui, ei, q) - i =1, ..., n}, the associated atomless economy
&c is defined as follows. The set of agents is represented by the unit real interval
1=[0,1] =} I;, where; = [52, 1), if i # n, and I, = [, 1]. We consider the
Lebesgue measuge on the Borel subsets df. Each agent € I is characterized by her
private information which is described by a partitiép of 2, whereF, = F; for every
t € I;; her consumption seX,(w) = Rﬁ for everyw € £2; her random initial endowment
e(t, -) = e; for everyt € I; and her random utility functiol/; = U;. Hence, the ex-ante
expected utility function for every agent I; is V; = V;. We will refer to agents belonging
to the subinterval; as agents of type

An allocation is a functionf : I x 2 — R%, such that for every e £2, the function
f(-, w) is u integrable o/ and for almost alt € 7 the functionf(z, -) is F;-measurable.

An allocationyis feasible for the economy if [, f(r, w) du(t) < [,e(t, w) du(r) for all
w € S2.

A coalition in & is a Borel subset of. A coalition S C I, with u(S) > 0, privately
blocks an allocatiory'if there existg : § x 2 — Rﬁ such thag(z, -) is F;-measurable for
allr € S, [ g(t. @) du(r) < [ e(r, @) du(r) for everyw € 2andV,(g(t, -)) > Vi(f(t, -)) for
everyr € S.

The private core of the economy. is the set of feasible allocations which are not
privately blocked by any coalition.

Note that given a price system: 2 — R, the budget set of agente I is B;(p) =
B;i(p) for everyt € I,.

Definition 3.1. A competitive equilibrium (or Radner equilibrium) for the continuum econ-
omy & is a pair (p, f), wherep is a price system anfis a feasible allocation such that:

(i) foralmostallz € I the functionf(z, -) maximizesV; on B,(p), and

(i) Ppen P@) [; (. 0)du(t) =3 e pl@) [; e(t, @) du(?).

Remark. It follows from the continuity ofU;(w, x) in x and measurability im thatU; (-, -)

is jointly measurable. Hence, undét.2) and (A.3) the associated continuum econofizy
satisfies all the assumptions of the equivalence theorem of Radner equilibria and private
core (seeciny et al., 200L

Let us consider the differential information econoéwrith n agents and the associated
continuum economy, with n different types of agents. An allocatian= (x1, ..., x;) in
the economy can be interpreted as an allocatfin &, wherefis the step function defined
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by f(z, ) =x;, (i =1,2,...,n) for every agent € I;. Reciprocally, an allocatiofiin &
can be interpreted as an allocatios= (x1, ..., x,) in &, wherex; = ﬁ f,l_ f(, ) du(r).

We will show that the continuum and the discrete approach can be considered equivalent
with respect to Radner equilibrium. In order to prove this result we will need the following
Lemma.

Lemma3.1. Let S C I;,(i=1,2,...,n) with u(S) > 0,and z : 2 — RY. Let f : S x
22— ]Rﬁ be a Lebesgue integrable function such that V;(f(t, -)) > Vi(z) for every t € S.
Then, under Assumption (A.2), V;(h) > Vi(z), where h(w) = ﬁ Js £z, @) du(e).

Proof. The proof follows from the concavity of the functiofs and Jensen’s inequality.
(SeeGarda-Cutin and Heres-Beloso, 1993for a proof of this result, where a weaker
convexity assumption on preferences is required).

Notice that the lemma is still true if in the hypothesis and in the statement we substitute
> for >.
We are now ready to state our first result.

Theorem 3.1. Assume that, for every i =1, ...,n, (A.2) holds for the random utility
function U;. The following statements hold.
If (x, p) is a Radner equilibrium for the discrete economy &, then (f; p) is a Radner
equilibrium for the associated continuum economy Ec, where f(t,-) = x; ift € I;.
Reciprocally, if (f; p) is a Radner equilibrium for the associated continuum economy Ec,
then (x, p) is a Radner equilibrium for the economy &, where x; = ﬁ j]l f(, ) du().

Proof. Let ((x1, ..., x,), p) be a Radner equilibrium faf. Then, for every state € £2,
Jy £ @) du() = S0y w(L)xi(@) < iy pll)ei() = [, e(t, @) du(r) and, for allt €
I;, the consumption functioni(z, -) maximizesV; on B,(p) = B;(p). Therefore, {; p) is a
Radner equilibrium for the continuum econoigy

Conversely, let £ p) be a Radner equilibrium fo.. Then, x = (x1, ..., x,),
with x; = ﬁ fl,- f(t, ) du(r), is a feasible allocation in the econom§. Since
S pen P@Xi(@) = 3 en 1/nll) [ p@) £t 0) dul) < 3,0 pl@)ei(w), we can de-
duce thaty; € B;(p) for every agent. If V;(z) > V;(x;) thenV;(z) > V;(f(z, -)) for every
te S Cl,u(S)>0;and thusy o p(w)z(w) > >, co P(w)ei(w). Otherwise, observe
that if Vi(z) < Vi(f(z, -)) for aimost allz € I;, then byLemma 3.1V;(z) < Vi(x;). O

3.2. An extension of Vind’s theorem

Three notes in the same issueHsbnometrica gave a sharp and novel interpretation to
Aummann’s (1964fore-Walras equivalence resuichmeidler (19723howed that, in an
atomless economy, with finitely many commodities, any allocation that is not blocked by
“small” coalitions is in the coreGrodal (1972)showed that we can further restrict the set
of coalitions to those consisting of finitely many arbitrarily small sets of agents with similar
characteristics. Finallyind (1972)showed that it is enough to consider the blocking power
of arbitrarily large coalitions in order to obtain the core.

The proof of our main result requires an extensionvofd’s (1972) to differential
information economies. To this end, we need the following Lemma.
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Lemma 3.2. Assume that assumption (A.1) holds and utility functions are continuous
and strictly monotone. Then, if the allocation f does not belong to the private core of the
associated continuum economy e, it is privately blocked by a coalition A via an allocation
g with [, (e(t, w) — g(t, w)) du(r) > 0, for every w € £2.

Proof. SeeAppendix A O

The next proposition extends the resultSehmeidler (1972andVind (1972)to cover
the private core.

Proposition 3.1. Assume that (A.1)—(A.3) hold. If a feasible allocation f is not in the
private core of the associated continuum economy & then for any o, with 0 < o < 1 there
exists a private blocking coalition S with u(S) = a.

Proof. Letfbe a feasible allocation which is privately blocked by a coalitiorr 7 via
g. Then,g(z, -) is F;-measurable for all € A, [, g(r, w) du(t) < [, e(r, w) du(r) for ev-
ery w € £2 and Vy(g(z, -)) > Vi(f(z,-)) for everyt € A. In view of Lemma 3.2 we can
considerg: A x 2 — Rﬁ such that, [, (g(t, ®) — e(t, )) du(r) = —z(w), with z(w) =
(z1(w), . .., ze(w)) > 0O for eachw € £2.

Let the atomless measuyéH) = ([, (g(t, -) — e(r, ) du(r), u(H)), restricted tod. Ap-
plying Lyapunov theorem tg, we obtain that for any, with 0 < ¢ < 1, there exists a
coalition A C A, with u(A) = eu(A), that privately blockg via g. This proves the result
fora < u(A).

Otherwise, by convexity of preferences, for everywith0 < ¢ < 1, Vi(eg(z, ) + (1 —
e)f(t, ) > Vi(f(t, ) for everyr € A.

Applying again Lyapunov convexity theorem, there exBts I \ A, such thaj(B) =
A —&)u(l\ A)and

/ (50 ) — e(t, ) dulr) = (1 — ) / (5(6.) — e(t, ) dus).
B nA

Lets = (81,...,68¢) € R’i given bys; = min{z;(w), w € £2}. Since preferences are con-
vex and monotone, the coalitigh= A | B privately blocksf via the allocatior: given
by

S )+ M(SB)(S if t € B.

) = {Sg(t, Y+ (L—e)f(t,) ifreA

Sincep(S) = n(A) + (1 — e)u(lI \ A), we have constructed an arbitrarily large coalition
privately blockingf. O
4. Equivalence result

In order to obtain our main result, we introduce some additional notation. Given an
allocationx € Ly andavecto#t = (ay, ..., a,),With0 < @; < 1,leté(a, x) be a differential
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information exchange economy which coincides witxcept for the initial endowment of
each agentthat is given by the following convex combination&fand.x;:

ei(ai, x;) = aje; + (1 — a;)x;.
That is,
g(a7x) = {((‘Qv f)’ Xl" f’l‘s Uis ei(ai» xi) = a;e; + (1 - a,')x,', q) = 1, ey f’l}

The next theorem states that a feasible allocati@an equilibrium allocation fof if
and only if it is not privately blocked by the grand coalition in any econdifay x).

Theorem 4.1. Let x be a feasible allocation in a differential information exchange econonty
& satisfying assumptions (A.1)—(A.3). Then x is a Radner equilibrium allocation in £ if and
only if x is a privately non-dominated allocation for every economy &(a, x).

Proof. Let (p, x) be a Radner equilibrium for the econorfiySuppose that there exists
a = (a1, ..., a), such that is dominated in the econong(a, x). Then, there exists =
(y1, ..., yn) such that

() Yorqyi <> qei(ai, x;), and
(i) Vi(yi) > Vi(x;) for every agent € {1, ..., n}.

Sincex is an Radner equilibrium allocation in the econofjyve have thap ., p(w) -
xi(w) <> eap(@) - ei(w) for every agent, and from condition (i), we deduce that

Y weaP(@) - yi(@) > > cop(w) - ei(w), for every agent = 1, ..., n. Multiplying these
inequalities by (- a;) and byaq;, respectively, we obtain that

S p@) - (- a)yi(@) > 3 pl@) - (L ap)xi(w)and

wesf2 wes?
> p(@) - aiyi(@) > Y p() - aiei(©).
wes2 wes2

Thus, )" cop(®) - yi(w) > >, co(p(®) - aiei(®) + p(w) - (1 — a;)x;(w)) for every agent
i. Therefore} ! 1 > op(®) - yi(w) > D11 > cop(@) - ei(ai, xi)(w), which is a con-
tradiction with (i), that is, a contradiction with the feasibility pin the economy(a, x).

Let x be a privately non-dominated allocation for every econdifay x). Let f be the
step function on the real intervdl= [0, 1], defined byf(t) = x; if t € I; = [%, i , if
i#n,andf(f) =x, ift € I, = [=2,1].

Assume thatx is not a Radner equilibrium allocation for the econo&yThen, by
Theorem 3.1the step allocatiofigiven byx is not a Radner equilibrium allocation for the
associated continuum econogywith n different types of agents. Applying the equivalence
between the private core and the set of Radner equilibrium allocationE{sget al.,
2001, we have thaf does not belong to the private core of the associated continuum
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economy. Furthermore, bigroposition 3.1there exists a coalitios c I = [0, 1], with
u(S) >1- % and there existg : § x 2 — R%, such thatg(z, ) is F;-measurable for
everyr € S; [¢g(t. -) du(r) < [se(t, -) du(r) and Vi(g(, -)) > Vi(f(z.-)) for all 7 € S. Let
S; = S I; anda; = nu(S;). Notice that, sinceu(S) > 1 — % we obtain that; > O for
everyi.

In the finite economyé, let us consider the allocatiorgy ..., g,), where g; =
ﬁ fs,- g(, ) du(r). Sinceg(t, ) is F;-measurable for everye S, the functiong; is F;-
measurable for every=1, ..., n.

Letz; = a;g; + (1 — a;)x;. By constructiony ! ;z; < > " jaie; + (1 — a;)x;. By con-
vexity of preferencesV;(z;) > Vi(x;), for every agent € {1, ..., n}.

Therefore, the grand coalition privately blocksia z in the economy(a, x), which is
a contradiction. O

5. Concluding remarks

Remark 1. It is important to notice that, since the deterministic A—~D—M model is a special
case of the differential information economy model, the equivalence rdhdotem 4.1

stated in the previous section allows us to obtain a new characterization of the Walrasian
equilibria.

Let I' = {R%, (Ui, e;) :i =1, ...,n)} be anexchange economy, WhereRﬁ is thecon-
sumption set of every agent, U, : Rﬁ — R theutility function of agenti ande; € Rﬁ is
theinitial endowment of agenti.

Given an allocationt = (x1,...,x,) € Rﬂ” and a vectora = (a1, ..., a,) with 0 <
a; < 1,letI'(a, x) be an exchange economy which is the same Witkxcept for the initial
endowment of each agentvhich is given by the following convex combination gfand
xi ¢ ei(ai, x;) = aje; + (1 — a;)x;. Thus,I'(a, x) = {RY, (U;, ei(ai, x;)) :i=1,...,n}.

In the scenario of a pure exchange economy, and folloWiefinition 2.2 an allocation
x (feasible or not) is said to bévminated in the economy if there exists a feasible allocation
such that every agent becomes better off. Observe that to be feasible and to be dominated
are independent conditions. A Pareto optimal allocation is a feasible and non-dominated
allocation.

As a consequence dheorem 4.1we obtain as corollary the following characterization
of Walrasian equilibria:

Corollary. Suppose that in the economy I' initial endowments are strictly positive and utility

functions are continuous, strictly monotone and concave. Let x be a feasible allocation in
I'. Then, x is a Walrasian equilibrium allocation in I' if and only if x is non-dominated in
every economy I'(a, x).

Remark 2. The characterization of Radner equilibria (and, in particular, of Walrasian equi-
libria) provided in this paper is independent of prices. The classical equivalence results,
Debreu and Scarf (196andAubin (1979) characterize Walrasian allocations by means of

the core of an economy and, therefore, are also independent of prices. Precisely, the result by
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Debreu and Scarf (1968haracterizes the Walrasian allocations as those allocations which
belong to the core of everyfold replica economy, and the result Afibin (1979)shows

that the set of Walrasian allocations in a fixed finite economy coincides with the fuzzy core.
However, our equivalence result differs from both characterizations of Walrasian equilibria.
Debreu—Scarf consider the blocking power of coalitions in any replica economy and Aubin
considers that every agent can participate not only with her total endowment but also with
a fraction. ThereforeDebreu and Scarf (1963) well asAubin (1979)enlarge the set of
blocking coalitions in order to get their characterization results whereas our equivalence
result requires only the blocking power of the grand coalition (in a precise set of economies)
in order to characterize equilibria.

Remark 3. It should be noted that we characterize the Radner equilibria allocations (and, in
particular, Walrasian allocations) as those non-dominated allocations in the economies given
by infinitesimal perturbations in a precise direction of the original endowments. In fact, the
parameters; in the statement dfFheorem 4.Xan be chosen arbitrarily close to 1 for every
agent. Indeed, note that givehwith 0 < § < 1, itis enough to consider the privately block-

ing coalitionS suchthap(S) > 1 — % inorderto guaranteg = nu(S;) > 1 — §foreveryi.
Remark 4. Notice that the first welfare theorem is an immediate consequenesairem

4.1 In fact, if x is a Radner or Walrasian equilibrium allocation, thes a Pareto optimal
allocation not only in the econongybut also in any econom§(a, x) wherex is feasible.

On the other hand, observe thakifs a Pareto optimal allocation iy thenx is also a
Pareto optimal allocation in the economy in which the initial endowment allocatien is
that is, in the economy(0, x). Thus, by takingy; = ¢;, for all i, all the economieg(a, x)
are equal t&€(0, x) andx is not blocked by the grand coalition. Thenxifs> 0 (i.e., ifx is
strictly positive), we can applyheorem 4.1o the economy¥(0, x) and we obtain, exactly,
the second welfare theorem.

Therefore, both welfare theorems are particular cas@hebrem 4.1

Remark 5. As it was remarked in Sectio®, we have allowed for free disposal since a
Radner equilibrium may not exist with positive prices. However, by allowing for negative
prices, one can dispense with the free disposal assumption. Notice that the private core
equivalence theorem &lfiny et al. (20013loes not depend on whether or not the free disposal
assumption holds. Indeed, as it is the case irNiln@mann (1964, 1966GJeterministic model

with a continuum of agents, the assumptions which guarantee the core-Walras equivalence
may not ensure nonemptiness of the sets. The results obtained in this paper still hold without
the free disposal assumption, but in order to guarantee the existence of Radner equilibrium,
we must allow for negative prices (sBadner, 1968

Remark 6. The reader may wonder (and indeed the referee asked the question) if the results
of this paper hold in the presence of a continuum of states. Notice that with a continuum of
states, the dimensionality of the commodity spaces becomes infinite, and thus, the Laypunov
theoremwhichis used for the proof of Vind’s theorem fails. Thus, our method of proof cannot
be readily extended to cover the continuum of states.
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Appendix A

Proof of Lemma 3.2. Let f be an allocation which does not belong to the private core
of &. Then, there exist a coalitiod and a functionz : A x 2 — Rﬁ, such thata(z, -)
is F;-measurable for everye A, [, h(r, w)du(r) < [, e(t, w) du(r) for everyw € £2 and
Vi(h(z, ) > Vi(f(z, -)) for every agent € A.

Let us show that we can takesuch that/, h(z, ») du(r) > 0 for everyw € £2. For each
commodityj and each state € 2, let us define

H(j, w) = {t € Asuch thati;(t, ) = 0}.

Assume that there existgy( wo) such thai(H (jo, wo)) = w(A). Thisimplies that there
is a type of agentg such that: (¢, wo) = O for everyr € A;; = A I;,. Sinceh(t, -) is
Fi-measurable for evenye A, h; (¢, w) = 0, for everyr € A;, and for everyn € E;,(wo),
whereE;;(wo) is the subset of the partitiafy;, to whichwg belongs.

Given w € Ej,(wo), either (i) fA\Aio hjo(t, @) du(r) = [, ejo(t, @) du(r) holds, or (ii)

Ja €jolt, w) du(r) — fA\Aio hjo(t, @) du(r) = e(w) > 0 holds.

Let T = {w € Ejy(wo) such that (i) holds If w € T, there exists a type of ageni®)

such thathﬂI[(m)hjo(t, w)du(t) > 0. Then, applying Lusin’s theorem, we have that

for eachw € T there exists a compact s8(w) C Ajw) = A li(w), With u(B(w)) >
u(Aiw)) — &, suchthatf (-, ») andx(:, ) are continuous functions a¥(w). Hence, by con-
tinuity of preferences, there exigis> 0 such thaU;)(h(-, ®)) — b > Ui(w)(f (-, @)) + b
for everyr € B(w). Then, there exist&w) > 0, such thav;(h(z, -)) > V:(f(z, -)) for every
t € B=J,cyB(w), where

A (t, w) = hj(t, w) — 8(w) if j = jo,w € YTandt € B(w)
= j(t, ) otherwise

Letg = rgwe ){(e(a)))wg, (8(w)u(B(w)))wer}- Note thatg is a strictly positive real
we iQ (0}
number. Let us define the allocatign 2 x £2 — R as follows:
hj(t,w) if we Yandr € B

gt 0) = ﬁﬁ if j = jo, w € Eip(wo)andr € Ay

hj(t, w) otherwise
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By construction A privately blocksf via § and [, &o(7, w) du(r) > 0 for everyw €
Eio(wO)'

Applying the argument above as many times as necessary, we carg takeh™
that A blocks f via g and [,g(t, w)du(r) > 0, for every w. If the inequality
J4 8, -)du(r) < [, ez, -) du(r) does not hold, there exist a commodity and a state
w1 such that [, g, (r, w1)du(t) = [, e;,(t, w1) du(r). Then, for some type of agents
gji(t, w1) > O for everyr € B; C A;, with u(B;) > 0. By continuity of preferences, we
can takes : B; — R, with fBis(t) du(t) > 0, such that the coalitioa privately blocksf
via the allocatiorg given by

giu(t,w1) —e(t) ifte B, j= jrandw € E;i(w1)

it w)=< _
8t @) gt w) otherwise

Now, consider the s€{(j, w) € ({1, ..., ¢} x 2)\ ({1} x Ei(w1))} and apply the pre-
vious argument. In the same way, we can construct an allocatfrch thatd privately
blocksfvia g and [, g(, w) du(r) < [, e(t, w) du(r) for every staten € 2. O

References

Aubin, J.P., 1979. Mathematical Methods of Game Economic Theory. North-Holland, Amsterdam, New York,
Oxford.

Aumann, R.J., 1964. Markets with a continuum of traders. Econometrica 32, 39-50.

Aumann, R.J., 1966. Existence of competitive equilibria in markets with a continuum of traders. Econometrica
34,1-17.

Debreu, G., 1959. Theory of Value. Yale University Press, New Haven.

Debreu, G., Scarf, H., 1963. A Limit theorem on the core of an economy. International Economic Review 4,
235-246.

Einy, E., Moreno, D., Shitovitz, B., 2001. Competitive and core allocations in large economies with differentiated
information. Economic Theory 18, 321-332.

Garda-Cutiin, F.J., Heres-Beloso, C., 1993. A discrete approach to continuum economies. Economic Theory 3,
577-583.

Glycopantis, D., Muir, A., Yannelis, N.C., 2003. On extensive form implementation of contracts in differential
information economies. Economic Theory 21, 495-526.

Grodal, B., 1972. A second remark on the core of an atomless economy. Econometrica 40, 581-583.

Kreps, D., 1977. A note on fulfilled expectations equilibria. Journal of Economic Theory 14, 32—43.

Radner, R., 1968. Competitive equilibrium under uncertainty. Econometrica 36, 31-58.

Radner, R., 1982. Equilibrium under uncertainty. In: Arrow, K.J., Intriligator, M.D. (Eds.), Handbook of Mathe-
matical Economics, vol. Il. Amsterdam, North Holland.

Radner, R., 1979. Rational expectations equilibrium: generic existence and the information revealed by prices.
Econometrica 47, 655-678.

Schmeidler, D., 1972. A remark on the core of an atomless economy. Econometrica 40, 579-580.

Vind, K., 1972. A third remark on the core of an atomless economy. Econometrica 40, 585-586.

Yannelis, N.C., 1991. The core of an economy with differential information. Economic Theory 1, 183-198.



	An equivalence theorem for a differential information economy
	Introduction
	Differential information economies with a finite number of agents
	A continuum approach
	Radner equilibria in continuum economies
	An extension of Vind's theorem

	Equivalence result
	Concluding remarks
	Acknowledgements
	Appendix A
	References


