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EDGEWORTH EQUILIBRIA: SEPARABLE AND
NON-SEPARABLE COMMODITY SPACES

ANUJ BHOWMIK

ABSTRACT. Consider a pure exchange differential information economy with
an atomless measure space of agents and a Banach lattice as the commodity
space. If the commodity space is separable, then it is shown that the private
core coincides with the set of Walrasian expectations allocations. In the case
of non-separable commodity space, a similar result is also established if the
space of agents is decomposed into countably many different types.

1. INTRODUCTION

One of the classical result in economic theory is Aumann’s equivalence theorem
in a deterministic economy with a contimuun of agents and finitely many commodi-
ties, see [2]. Many extensions of this result have been obtained in the literature.
Firstly, an extension of this result to an economy with an atomless measure space
of agents and finitely many commodities can be found in [14]. In the context of
infinite dimensional commodity space, the relation between the core and the set of
Walrasian allocations are more interesting, since preferences and endowments are
more diverse, and thus blocking become more difficult, refer to [11]. Rustichini
and Yannelis [21] extended this result to an economy whose commodity space is a
separable Banach lattice. In [2], Aumann also pointed out that many real markets
are indeed far from being perfect; such a market is probably best represented by a
mixed model, in which some agents are points in a continuum and others are indi-
vidually significant. One of the key results on the equivalence between the core and
the set of Walrasian allocations in a mixed economy was established by Shitovitz in
[22]. To be precise, he showed that if there exist at least two large agents and all of
them have the same initial endowment and preference, then the core coincides with
the set of Walrasian allocations. Similar results in mixed economies also came out in
[6, 9, 10]. In all of these results, the feasibility was defined without free disposal and
in terms of Bochner integrable functions. In contrast to so far mentioned positive
results, Podczeck [17] and Tourky and Yannelis [23] constructed counterexamples
of atomless economies to show that the classical core-Walras equivalence theorem
in [2] may fail under desirable assumptions when the commodity space is a non-
separable ordered Banach space and the feasibility is defined by Bochner integrable
functions. However, when feasibility is defined in terms of Pettis integral, Podczeck
[69] obtained a positive result for a ceratin class of commodity spaces without re-
quiring that those commodity spaces are separable.

JEL classification: D41; D51; D82.
Keywords. Differential information economy; Extremely desirable bundle; Private core.
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2 A. BHOWMIK

In [20], Radner extended the notion of Walrasian allocation to the case of dif-
ferential information and it is known as Walrasian expectations allocation. Due
to different information and communication opportunities among agents, several
alternative core concepts have been introduced, refer to [25, 27]. In [27], Yannelis
introduced the notion of private core, which was based on the fact that agents
have no access to the communication system, that is, each member of the coalition
uses only his own private information whenever a coalition blocks an allocation. It
is also essential to mention that under standard assumptions, the private core is
non-empty, Bayesian incentive compatible and rewards the information superiority
of agents (see [15, 27]). Dealing with differential information, Einy et al. [7] first
extended Aumann’s equivalence theorem to the case of the private core and the set
of Walrasian allocations, where the free disposal feasibility assumption was used.
Later, this result was further generalized to a differential information economy with
an atomless measure space of agents and an ordered separable Banach space having
an interior point in its positive cone as the commodity space in [8]. In addition
to these equivalence results with free disposal, Angeloni and Martins-da-Rocha [1]
obtained an equivalence result between the private core and the set of Walrasian
allocations in an atomless economy with finitely many commodities and without
free disposal feasibility assumption.

The paper is organized as follows. In Section 2, a general description on the
model of this paper is given. In Section 3, the main result of this paper is presented,
where an extension of the main result in [21] to a differential information economy
with a separable commodity space and the free disposal feasibility assumption is
given. Section 4 deals with the equivalence theorem in an economy with a non-
separable commodity space and an atomless measure space of agents with only
countably many different types.

2. DIFFERENTIAL INFORMATION ECONOMIES

An atomless model of pure exchange economy & with differential information is
presented. The exogenous uncertainty is described by a measurable space (Q, %),
where €2 is a set of states of nature containing m elements and the o-algebra % of
Q denotes the set of possible events. The economy extends over two time periods
7 =0,1. Consumption takes place at 7 = 1. At 7 = 0, there is uncertainty over the
states and agents make contracts that are contingent on the realized state at 7 = 1.
Let the space of agents be a measure space (T, %, 1) with a complete, finite and
positive measure u, where T is the set of agents, 3 is a o-algebra of measurable
subsets of T" whose economic weights on the market is given by p. Throughout
the paper, the commodity space Y of & is a Banach lattice having a quasi-interior
point. The order on Y is denoted by a partial order < and the positive cone
Yy ={x €Y :a2 >0} of Y denotes the consumption set of each agent ¢ in each
state w.The symbol = > 0 (resp. x > 0) means that x is a quasi-interior (resp.
a non-zero) point of Yy. Let Yi. = {z € Y} : z > 0}. Each agent has some
private information, which is described by a partition II; of 2. The interpretation
is that if w is the true state of nature then agent ¢ cannot discriminate the states in
the unique element II;(w) of II; containing w. Let .#; be the o-algebra generated
by II;. FEach agent ¢ is also associated with a state-dependent utility function
U;: Q x Yy = R, a random initial endowment a(t,-) : @ — Y4 and a prior, which
is given by a probability measure Q; on 2. The quadruple (%, U, a(t,-),Q;) is
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called the characteristics of the agent ¢t € T'. Thus, & can be defined by
&= {(Qv ﬂ), (T’ Znu); Y+; (ym Uta a(tv ')v@t)tGT} .

A function z :  — Y is interpreted as a random consumption bundle in &. The
er ante exrpected utility of an agent ¢ for a given random consumption bundle x
is defined by E% (U (-, () = > cq Utw, 2(w))Q¢(w). An assignment in & is a
function f: T x © — Yy such that f(-,w) is Bochner integrable for all w € Q. It is
assumed that @ is an assignment. An assignment f in & is called an allocation if
f(t,-) € L, prae., where L, = {x € (Y})9 : z is #;-measurable}. An assignment
is S-feasible if [ f(-,w)dp < [ga(-,w)dp for all w € Q. This feasibility condition
is also known as S-feasibility with free disposal. However, if the last inequality is
replaced with an equality, then it is named as S-feasibility without free disposal or
S-exact feasibility. For simplicity, if f is T-(exactly) feasible then it is termed as
(exactly) feasible. Throughout the paper, the following assumption on the initial
endowments is posed.

(A1) a(t,-) € Ly and a(t,w) > 0 for all (t,w) € T x Q.

This is a standard assumption and has been used in many references, see [3, 4, 8, 12].
Let 3 denote the family of all partitions of Q. For any 2 € P, let T = {t € T :
II; = 2}. It is assumed that T € ¥ for all 2 € B. For any coalition S, put
Ps ={2€P:5NTg # 0} and P(S) = {2 € Ps : p(SNTg) > 0}. Since
L; = Ly if t,t' € Tg, the notation Ly is employed to denote the common value of
L for all t € T9. For any allocation f, define a function Py : T" — Yf by

Ps(t) = {x € Ly : E¥(2) > E%(f(t,)} .
For any n > 1, the (n — 1)-simplex of R™ is defined as

A" = {x = (21,...,xn) ERY : in = 1} )
i=1

Consider a function ¢ : (T, X, u) — A™ defined by ¢(t) = Q; for all ¢ € T. For
each w € Q, define a function ¢, : T x Yy — R by ¢, (t,2) = Us(w,z). The
following assumptions on the priors and the state-dependent utilities of agents will
be needed, the last two of which can be found in [3, 4, 8].

(Ay) For each (t,w) € T x Q, U(w,-) : Y4+ — R is monotone in the sense that
Ui(w,z +y) > Up(w,z) if ,y € Yy with y > 0.

(A3) The function ¢ is measurable, where A™ is endowed with the Borel structure.

(A4) For each w € Q, the function 1), is Carathéodory, that is, ¥, (-, ) is measur-
able for all x € Y, and v,,(¢, -) is norm-continuous for all t € T'.

The graph of Py is defined by Grp, = {(t,x) € T x Y{* : & € Pf(t)}, which is the in-
tersection of (J{To x Lo : 2 € Pr} and {(t,x) € T x Y : E% () > E&(f(t,-))}.
Under (A3) and (Ay), the function (¢,z) — E@(z) is Carathéodory. Thus, the set
{(t,2) e T x Y : E®(2) > E%(f(t,-))} is T ® B(Y?)-measurable, where Z(Y?)
is the Bore o-algebra of Y2, This further implies Grp, € ¥ @ ZB(Y?).

As usual, a coalition of & is a set S € ¥ with p(S) > 0. If S and S are two
coalitions of & with S’ C S, then S’ is called a sub-coalition of S. Further, a
coalition S privately blocks an allocation f in & if there is an S-feasible allocation
g such that E@ (g(¢,-)) > E®(f(t,-)) p-a.e. on S. Following [27], the private core
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of &, denoted by P% (&), is the set of feasible allocations which are not privately
blocked by any coalition. A price system is a non-zero function 7 : Q — Y7, where
Y is the positive cone of the norm-dual Y* of Y. The budget set of agent ¢ with
respect to a price system 7 is defined by

By(m) ={z € Ly : E[{z, m)] < E[{a(t,"), m)]}.
where for all z € Yf,
Ellz,m)] =Y (x(w), m(w)).
weN

A Walrasian expectations equilibrium of & is a pair (f, ), where f is a feasible
allocation and 7 is a price system such that f(t,-) € argmax {E%(z) : x € By(m)}

e and [([ )] == [{ [ s

In this case, f is called a Walrasian expectations allocation and the set of such
allocations is denoted by #(&). It is well known that # (&) C P%(&). The
opposite inclusion requires some assumptions on the characteristics of agents and
it will be derived in the next two sections.

3. THE EDGEWORTH EQUILIBRIA WITH SEPARABLE COMMODITY SPACES

In this section, it is assumed that Y is separable. When intY, # 0, the equiv-
alence between #'(&) and P%€ (&) was established in [8] under (Aj)-(A4). The
purpose of this section is to explore this result in an economy with Y, has an empty
interior. However, such a result is not true under (A1)-(Ay), in general, as follows
from the following example in [21].

Example 3.1. Consider the deterministic economy
&= {(T7 Ea :u)7 é;—v (Ut7 a’(t))teT}

where (i) T = [0,1] and ¥ is the o-algebra of Lebesgue measurable subsets of T°
with the Lebesgue measure pu; (ii) E;r is the consumption set of each agent, where
5 is the positive cone of the space £y (the space of real sequences {a, : n > 1}
equipped with the norm [[{a, : 7 > 1}|2 = (32,51 an|?)? < 00); and (iii) for all
teT, Ulz) =Y ,5n 2(1 — exp(—n®z,)) and a(t) = {5 :n > 1}. Let #°(&)
and 2%°(&) be the set of Walrasian expectations allocations and the private core
when the S-exact feasibility condition is used. Assume (A;)-(A4). So, #<(&) =0
and 2€°(&) = {a}, refer to [21]. It is now claimed that € (&) = {a}. To see
this, let f € P%(&). By (Az), one can show that [, fdu = [.ady and thus,
f € P%°(&). This implies that f = a and the claim is verified. If a € #/(&), the
only candidate as a supporting price for the allocation a is the multiple of (1,1, ...)
which are not in ¢3. So, #/(&) = 0.

To establish the equivalence theorem, similar assumptions and techniques used
in [21] are employed in the rest of this section.

Definition 3.2. [21, 26] Let w € ©, v > 0 and U be an open convex solid neigh-
borhood of 0 in Y. Suppose that C' is the open cone spanned by v+ U. The bundle
v is called an extremely desirable bundle with respect to U at state w if z € Y and
y € (C 4 z) NY; together imply Uy(w,y) > U(w,x) p-a.e.
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(As) For each w € Q, there is a v(w) > 0 such that v(w) is an extremely desirable
bundle with respect to some open convex solid neighborhood U(w) of 0 in Y.

(Ag) Suppose that 6y, ...,0,, are positive numbers with >, 6; = 1. If z; € Y}
and z; ¢ 6;U(w) for all 1 <i <m, then > /" x; ¢ U(w).

Let U = (— MNwco U(w))m, and C and C(w) be the open convex cones spanned by
Y e V(w)lo + U and v(w) + U(w) respectively for all w € €.

Theorem 3.3. Assume (A2)-(Ag) and that f € PEC(&). Let g: S xQ — Yy be
defined by g(t,w) = y;(w) if (t,w) € S; x Q, where for each 1 < i < m there is some
2 € P(Y) such that S; C SN Ty and u(S;) =n. Assume further that g(t,-) € Ly
and E® (g(t,-)) > E%(f(t,-)) p-a.e. on S. Then [4(g—b)dp & —C, where

m

=X (5, )

=1 g

Proof. Assume the contrary. Then

D Wi—a)n € —a (Z v(w)lo + U) ;

i=1 weN
where a; = = ~aap and « > 0. (0] ere 1S an element w € = suc a
h }7 o ad d 0. So there i 1 t aU such that

m

Zyz+u+w—2a,>0

where u = 57 v(w)la. Since ", y;+u > 0 and U is solid, one has w™ € ey

and >0, y;+u > w~ . For any m-tuple o = (01, ,0,,) of positive real numbers
with >, 0y =1,

m
Zyz+0z

By the Riesz decomposition property, one obtains a finite set {w{, -+, wg,} such
that w= = > 7" w? and 0 < wf < y; +ou for all 1 < i < m. Let [o = {i :
S; € SNTg} for all 2 € P(S). Pick an i € Io and note that y; + o;u is 2-
measurable. Define df : Q@ — Y, by df (w) = sup {w{ (W) : ' € 2(w)}. Obviously,
d? is Z-measurable and df < y; + o;u. Let

2] =y +ou—dj and ¢’ = gic Z v(w')1q for all w € Q.
N wHw €N

Fix an w € . Put
67 = dist (27 (), (C(w) + ¢ (w) + yi(w)) NY5),
and consider a continuous function f: A" — A™ defined by

o) = o1+ 6Y om + 67,
L+37,097 140,07 )

By Brouwer’s fixed point theorem, one obtains a ¢* = (0§, - -, m) € A™ satisfying
67" = o} D 6" for all 1 <4 < m. It is claimed that 327", ;’ = 0. Otherwise,

6¢" =0 if and only if of = 0. Define the set J = {i : 67" = 0}. Pick an i € J, then
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277 (W) = yi(w) — d? (w). If d7" (w) > 0, then one has Uy (w,y;(w)) > Uy (w

(2

for t € S; and hence
27 (w) ¢ cl ((C’(w) + ¢ (w) + yi(w)) N Y+) .

By definition, 7 " > 0, which is a contradiction with the fact that ¢ € J. Thus
d? (w) =0 for all s € J. Pick an i ¢ J, then

2 (W)

*

27 (@) ¢ (C) + e @) +3ilw)) N Yy

Consequently,

ofa

yi(w) + 77 v(w) = df () & Cw) + yi(w),

which further implies that d7 (w) ¢ J:TQU( ) for all i ¢ J and so S1°, d9 (w) ¢
SU(w). Note that A7 (w) £ Y eqw? (w) and so

Yo @) <Y ww)

weN

Since Y, cqw™ (W) € $U(w) and $U(w) is solid, S A7 (w) € SU(w), which
is a contradiction. Thus the claim is verified, which means that 67" = 0 for all
1 <4 < m. Hence,

2 (W) € d((C(w) + c(w) + yi(w)) N Y4)

for all 1 < i < m. By (Ajs), one has Uy (w, 27 (w)) > Us(w, c(w) + y;(w)), which
together with (Ay) gives E2(2¢7) > E@ (y;) for all t € S; and 1 < i < m. Define
h:TxQ Y, by

Clearly, h(t,-) € Ly and EQ (h(t,-)) > E®(f(t,-)) p-a.e. on S and

/hd,ugn (Zyﬂ—u—w) <n (Zyi+u+w> :nZai :/adu.
s i=1 i=1 i=1 s
This contradicts with f € 2% (&) and the proof has been completed. O

Theorem 3.4. Assume (A1)-(Ag). If the correspondence F : T = Y defined by
F(t)={z—al(t,) :x € Pr(t)} U{0} for allt € T, then cl [, Fdun—C = 0.

Proof. Tt is sufficient to prove that [, Fdun—C = (). Assume the contrary and let
Jrhdp € [ Fdpn—C. Put

S={teT:h(t,-) #0and h(t,-) =g(t,-) — a(t,-) for some g(t,-) € Ps(t)}.

Then S € 3, p(S) > 0 and [4(g9 — a)du € —C. Without loss of generality, one can
assume that P(S) = Ps. Pick an 2 = {A4,..., Ax} € P(S5) and let w; € A; for
all 1 < j < k. Since g(-,w;) € L1 (usnry, Y+), there is a monotonically increasing

h%@,w])

sequence { n > 1} of simple functions converging pointwise to g(-,w;) such

that
lim '
n— o0 SNTo

’g(-,wj) - h%’@’“’”(-)H dp = 0.
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Define g, : S x Q — Yy by g.(t,w) = b2 (1) if (t,w) € (SNTay) x A;. So,
{gn : n > 1} is a monotonically increasing sequence of simple functions converging
pointwise to g and lim, o0 [ [|9(-;w) = gn(-,w)||dp = 0 for all w € Q. Let

Sp={t€S:gn(t,") € Pr(t)} and S, = | J{Sn NTo: 2 € P(Sn)}-

By the continuity and the monotonicity of E2, one obtains S,, C S, for alln > 1
and p(S\ U,>1 Sn) = S, = >ty YiXR:, where for all
1 < i < m there are some 2 € B(S,) and 7, > 0 such that R; C S, N Ty and
w(R;) = np. Assume that

"1
by = ( / adu) i

By Theorem 3.3, [g (gn—bs)du ¢ —C. Note that || [ (gn—bn)du— [4(g—a)dul| —
0 as n — oco. Since C is open, fs(g —a)du ¢ —C, which is a contradiction. O

Next, the main result of this section is presented. In its proof, the following
result in [13] is employed: If ¢ : T x Y — R is Carathéodory, then

/ inf (-, z)dyu = inf {/ ©(+, f(-))dp : f is an integrable section of F} .
T T

z€F(-)
Theorem 3.5. Assume (A1)-(Ag). Then #' (&) = PE(&).

Proof. By Theorem 3.4 and the separation theorem, there is a non-zero element
€ (Y7)? such that E[(y,m)] > 0 for all y € Jr Fdp. Since Grp € ¥ ® B(YY),

/Tinf (E[(z,m)]: 2 € F(-)} dy = int {E[(y,ﬂ)] Ly € / qu} >0

Since inf {E[(z, )] : z € F(t)} <0 for all t € T, one has inf {E[(z,7)] : z € F(t)} =
0 p-a.e. Thus, E[{(z,m)] > E[{a(t,-),m)] for all x € P;(t) and p-a.e. By (As),
one obtains IE[( (t,),m™] > E[{a(t,),n)] p-a.e. This together with fea51b1hty of f
further yield E[(f(¢,-), )] = E[{a(t, ), 7)] p-a.e. Thus,

c[(f )] =2 [( f )]

To complete the proof, one needs to verify that f(t,-) € argmax {E% (z) : @ € By(m)}
pae. By (A1), > cola(t,w), m(w)) > 0 for all t € T. Select some ¢ € T' satisfy-
ing E[(z,m)] > E[(a(t,-),n)] for all z € Ps(t). If E[(z,7)] = E[(a(t, ), m)] for some
x € Pf(t), then Az € P¢(t) and E[(Az, m)] < E[(a(t,-), m)] for some 0 < A < 1, which
is a contradiction. So, (f, ) is a Walrasian expectations equilibrium of & O

4. THE EDGEWORTH EQUILIBRIA WITH NON-SEPARABLE COMMODITY SPACES

In this section, the equivalence between the private core and the set of Wal-
rasian expectations allocations is provided in an asymmetric information economy
with countably many characteristics. Since the commodity space in this section
is not necessarily separable, the negative result obtained in [17, 23] is not valid
in this economic setting. In [19], some necessary and sufficient conditions were
given for the core-Walras equivalence theorem in a deterministic economy with an
atomless measure space of agents and a Banach lattice as the commodity space.
In fact, Podczeck [19] obtained the equivalence between the core and the set of
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Walrasian allocations under some properties of the commodity space. In contrast,
the equivalence theorem in this section does not require such properties. To see
the equivalence theorem, let {(%;,U;,a(t,),Q;) : ¢ > 1} be the set of different
characteristics available in & and T; be the set of agents in T having the same char-
acteristics as (%, U, a(t, ), Q;). Suppose that T; € ¥ for all ¢ > 1. Note that the
measurability conditions in (A3z) and (Ay) are trivially satisfied. For any allocation
fin &, let f =Z(f) be an allocation defined by

it ) ft,w), if (t,w) € T; x Q, u(T;) = 0;

ftw) = .

ﬁTi) fT,; f(')w)du‘a if (t,OJ) € Tll X Q7M(Tz) > 0.

Fix an i with u(7}) > 0, and define fr, (w) = f(-,w) for all (t,w) € T; x Q. The
following lemma is similar to Theorem 3.5 in [6], and is essential for the equivalence
theorem.

Lemma 4.1. Suppose (A1)-(Az) and that U, is continuous and concave for each
teT. If f € PEC(&E), then E(f(t,-) = EX(f(t,-)) p-a.e.

Proof. By ignoring a p-null subset of T, one can choose a separable closed linear
subspace Z of Y such that f(T,-) C Z. Assume that there exist an 4y, a coalition
D C T;, such that E®(fr, ) > E%(f(t,-)) for all t € D. For any r € QN (0, 1), let

D, — {t € D:E% (rfTiD) > B (f(t, -))}.
Note that D, is the projection of
(D x {x c Y2 E® (rfno) > E® @)}) N{(t f(t,"):t € D}

on D. By the projection theorem, one has D, € ¥, and D = |J{D, : r € QN(0,1)}.

Thus, one can find a r; € QN (0,1) satisfying p(D,,) > 0. Let 1 = “Dn) Then

w(Tig) *
0 <7y < 1. For each w € Q, put

v(w) = 1172 (/T fG w)dp — /Ta(-,w)d,u> —ro(l — rl)/T ;o (w)dp.

0
Clearly, v(w) € =Y, for all w € Q. So, there is an € > 0 such that
v(w) + B(0,2¢) C —Y,4

for all w € Q. Applying Lemma 3.3 in [3], one has a coalition E C T'\ T;, of & such
that u(E) < w(T'\ T;,) and ||d(w)]] < € for all w € Q, where

dw) = [ (F6w) —atndn—rira [ (fC.0) - al.w)dn
E T\T;,
Let S = D,, UE. Pick an u € B(0,¢) N Y, and define g : T'x Q — Y, by
flt,w) + =, if (t,w) € E xQ;
g9(t,w) ={ HE)

71 le.O , otherwise.

Then, g(t,-) € P(t) p-a.e. on S, and

/Sg(.,w)d,u:/Ef(.?w)du—i—rlrQ /Tio fl w)dp+u
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for all w € Q. It can be easily verified that for all w € €Q,

—v(w) + / (9(,w) —a(-,w))du = d(w) +u € B(0,2¢).
s
Hence,
La(~,w)du—[sg(~7w)du> 0

for all w € Q, which contradicts with the fact that f € 2%(&). Thus, EQ (f(¢t,-)) >
IEQt(fTi) p-a.e. on T; for all ¢ > 1. Suppose that there is a coalition R C T;/ for
some i’ > 1 such that E% (f(t,-)) > E%(fr,) for all t € R. By Jensen’s inequality,

one has
EQ (M(lm/Rf(.7.)du> > IEQt(J?Ti/)

o # .. Qi( £
. (N(Ti/ \ R) /Ti,\Rf(’ >d”> > E (fr,)-

:((TE,)) . Since

i

and

Let 6 =

. ) 1-6
fr, = m/}%f('v')dﬂ‘f' M(Ti’\]%)/Ti/\R fCso)dp,

E%(fr,) > E%(fr,), which is a contradiction. Thus, E®(f(t,-)) = E%(f(t,-))
[-a.e. g

Theorem 4.2. Suppose (A1)-(Asz) and that U is continuous and concave for each
teT. Then W (&)= PEC(E).

Proof. To complete the proof, one only needs to verify that Z€ (&) C #(&). Pick
an element f € P% (&) and note that

HCI(U{/SPfdy/Sadu:SGZ, ,u(S)>O}>

is a non-empty convex subset of Y2, refer to [5, Theorem 1]. Since H N _Y+Q+ =0,
by the separation theorem, there is a non-zero element 7 € (Y) such that for any

coalition S,
E[(y, )] > E K /S adu,ﬁﬂ

for all y € [ Prdp. By Lemma 4.1, E%(f(-,-)) : T; — R is constant p-a.e. for all
i>1. Pickani > 1 and a y; € Pf(t) p-ae. on T;. If y; € By(m) for t € T;, then
one can construct some z; € B;(7) such that z; € Py(t) p-a.e. on T; and

el( )/ | )| <6 |( [ | cadpm ).

which is a contradiction. Thus, one has E[(y;, )] > E[{a;, 7)], which further im-
plies E[(f(¢,-), m)] > E[{a;, 7)] p-a.e. Using the feasibility of f, one can show that
E[{(f(t,-),m)] = E[{a(t,-),n)] p-a.e. Thus, (f,7) is a Walrasian expectations equi-
librium in & O
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