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Abstract
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budget sets has serious implications. In particular, it is no longer guaranteed that weakly (weakly™)
continuous utility functions attain their maximum on these budget sets. Thus, the individual and
therefore total demand functions need not exist in CM and FM economies with infinite dimensional
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existence of equilibrium in CM and FM economies with infinite dimensional commodity spaces.
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1. INTRODUCTION

This paper demonstrates that budget sets in the Contingent Markets (CM) and Financial Markets (FM)
economies with infinite dimensional commodity spaces might not be norm-bounded and therefore might
not be weakly (weakly*) compact. The lack of weak (weak®™) compactness of these budget sets has serious
implications. In particular, it is no longer guaranteed that weakly (weakly*) continuous utility functions
attain its maximum on these budget sets. Thus, the individual and therefore total demand functions need
not exist in CM and FM economies with infinite dimensional commodity spaces. The lack of existence of
demand functions does not, however, imply the lack of existence of equilibrium in CM and FM economies
with infinite dimensional commodity spaces as is evident for example from Magill and Quinzii (1994) and
(1996).

The paper is organized as follows. Section 2 demonstrates that budget sets in CM economies with
infinite dimensional commodity spaces might not be norm-bounded and therefore might not be weakly
(weakly*) compact. Section 3 demonstrates that the budget sets in FM economies with infinite dimensional
commodity spaces might not be norm-bounded and therefore might not be weakly (weakly*) compact.
Section 4 concludes.

2. THE LACK OF WEAK (WEAK*) COMPACTNESS OF BUDGET SETS IN CM
ECONOMIES WITH INFINITE DIMENSIONAL COMMODITY SPACES

For the rest of this section let
o (BT, (X, X'), €, =)
be an infinite horizon CM economy, where I be the set of infinitely living consumers such that
1] < oo,
ET be the event-tree and L be the set of commodities traded on spot markets such that
max [|[ET|, |L[] =
The following sequence spaces defined below are the most natural candidates for the commodity space

DEFINITION: For 1 < p < oo define the sequence space Ly, (ET x L) as follows

1
P

Lo (ET x L) =S 2 = {z (& D} peprxs €R® |l 2 [lp= >z D) |"] < 00
(¢, )eETXL

DEFINITION: For p = oo define the sequence space Ly (ET x L) as follows

LW<ETxL>={x—{x<s D} perres €B= 2 = sup | 2(E, Z>|<oo}.

(¢, )EETXL

DEFINITION: Define the sequence space ¢ (ET x L) as follows

c(ETxL):{a:—{x(§ D} veprxr € Lo (ET x L) | lim  x (¢, l)—a:ER}

(& 1)—00
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DEFINITION: Define the sequence space co (ET x L) as follows

co(ET x L) = {x ={z (& D} peprxp €EC(ET X L) | lim z({ 1) = O} :

(& 1)—o0

DEFINITION: Define the sequence space ¢ (ET x L) as follows

o (ET x L) =
{z=2 )€ (ETxL)|3SCET x L s.t |S|<ooandx (& 1)=0V(, 1)e (ET x L)\ S}.

Recall also that
PROPOSITION 2.1. (p. 430 of Aliprantis and Border): For 1 <p<q<

@(ETx L) C Ly (ET x L) C Ly (ET x L) C ¢ (ET x L) C ¢(ET x L) C Loo (ET x L) C R*.
PROPOSITION 2.2. (p. 431 of Aliprantis and Border):
(Lp (ET x L), |lI) = Lq (ET x L),

where

PROPOSITION 2.3. (p. 431 of Aliprantis and Border):
(co (BT x L), |l = Ly (ET x L).

PROPOSITION 2.4. (p. 431 of Aliprantis and Border):
(Loo (ET x L), ||-]) = ba (ET x L).

PROPOSITION 2.5. (p. 431 of Aliprantis and Border):

(RIFTXL 7Y = o (BT x L),

where 7 is the product topology on X.
DEFINITION: Let

o (BT, (X, X'), e, =)
be an infinite horizon CM economy. Define the budget set for agent i € I as
Bo(Pi, i) ={c; € Xy | Pi-c; < P~ ei},
where
P ={F ()| §€ ET} ={m (&) -p(&) | £ € ET}.

Here we will investigates compactness of the budget set
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Boo(P;, e;) € X

under various topologies.
When

|ET x L| < oo,

the budget set
B(P, e) = {c; e RV P < Pve,

will be ||-||-compact VP; € ]REFTXM. When
|ET x L| = oo,

the situation is different.
Indeed, using the Proposition 2.6. below, we will show here that for some of the most natural
candidates for the dual pair (X, X’) s.t.

X, - =x
in the infinite horizon CM economies
Ex (BT, (X, X'), e, =),
the budget set
Boo(Pi, e;)) € X

is not o(X, X')-compact.
PROPOSITION 2.6.: (Problem #40, p. 238 of Royden): Let

(X, ) =X’
and
ScX

be o(X, X')-compact. Then S is ||-||-bounded.
Therefore, if we show that for some of the most natural candidates for the dual pair (X, X’) s.t.

(X, [N =X’
in the infinite horizon CM economies
EOO (ETv (Xv X/) 9 6, >_);

the above budget sets are not ||-||-bounded VP; € ¢q (ET x L), we are done.
LEMMA 2.7.: Let

SOO (ET7 (X7 Xl)? 6? t)
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be an infinite horizon CM economy, where

X:LP(ETXL)forlgplgoo,
X' = (Lp(ET x L), [I])"

Then the budget set
Beo(P;y 1) C X
is not ||-||,-bounded
V(P;, €;) € co (BT x L), x [Lp (ET x L), \ {0}] .
PROOF: Fix
(P, €;) € co (ET x L), x [Ly (ET x L), \ {0}].
If
(P, €;) € [co(ET x L), \ co (ET x L), | x [Lp (ET x L)_\ {0}]

we are done.

If
(P, e) € co (ET x L), x [Lp (ET x L), \ {0}],
then set
_ Pi-e;
cmf@ OW@DO,QeX
Therefore,
Ce, | € BOO(PZ', ei).
Since

Pi € Cy (ET X L),
we can conclude that

VA>03(, 1) e ET x L s.t.

(5’ ) P;- ez.
So
VA>03(, )€ ET x L s.t.
P;-e;
e > A
Therefore,

'In the trivial case, where e; = 0 we clearly have that the budget set B (P;, ¢;) C X is not ||| ,-bounded VFP; €
co (BT x L), \co(ET x L), , and is [|-|| -bounded VP; € co (BT x L),
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p

Prei I"' > A for1 <p<oo

Pi(§7 l)

Pi("';"l) > A for p =

e, ll, =

Hence, the above budget set is not [|-|| -bounded V(F;, e;) € o (ET x L), X [Lp (ET x L), \ {0}]. m
THEOREM 2.8.: Let

Ex (ET, (X, X'), e, =)
be an infinite horizon CM economy, where

X:LP(ETXL)forlgplgoo,
X (Lo(ET % L), ).

Then the budget set
Bu(P, e) C X
is not (X, X')-compact
V(P;, €;) € co (BT x L), x [Lp (ET x L), \ {0}]*

PROOF: Since the above budget sets are not |||| -bounded, we can conclude by the above Proposi-
tion 2.6. (Problem #40, p. 238 of Royden) that they are not o(X, X’)-compact

V(P;, e;) € co (BT x L), X [Lp (ET x L), \ {0}] |

THEOREM 2.9.: Let

o (BT, (X, X'), e, =)
be an infinite horizon CM economy, where

X = RIETXL|,

T 18 the product topology on X and

(X, 1) =X"=@(ET x L).
Then the budget set

Boo(P;, e;) € X

is not T-compact VP, € X' = ¢ (ET x L).
PROOF: Fix

(£, 1) € (BT x L)\ S.

Therefore,

2In the trivial case, where ¢; = 0, we clearly have that the budget set B (P;, e;) C X is not o(X, X’)-compact
VP €co(ET x L), \co(ET x L), but is o(X, X')-compact VP; € co (ET x L), .
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and so

is not |-|-compact in R. Hence,

7 P762
= {xiA (57 l)} C |:07 Pl_(g7 l):| )
which has no |-|-convergent subnet. Define now net

{Ci,\} C Boo(Pi, 6,‘)

as follows

_ Tix (57 l) for (57 l) = Ev Z
e (& 1) = { 0 for (ET x L)\{(E,(Z)}) '

Because the product topology 7 on X is the topology of coordinatewise convergence and

lzn (€, 1)} {0, pp(sez)}

has no |-|-convergent subnet, we can conclude that

{cin} € Bo(Pyy €) C X

has no 7-convergent subnet. Therefore, B (P;, ¢;) is not 7-compact VP, € X'. B
We will now move to establishing the lack of weak* compactness of the above budget set. It should be
noted that when the Banach space X is reflexive, i.e., when

X"=X

Y

we have that
o(X, X')=o(X", X").

That is, the weak topology on X coincides with the weak* topology on X”. Therefore, the weak
compactness of a subset of X coincides with the weak* compactness of a subset of X”.
Next, we will consider the case when the Banach space X is not necessarily reflexive, i.e., when

X"=X

does not necessarily hold.
Following exactly the case of weak compactness, we will show here using the Corollary of Alaoglu’s
Theorem 2.11. below that for some of the most natural candidates for the dual pair (X, X’) s.t.

(X, M) =X’
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in the infinite horizon CM economies
o (BT, (X', X), e, =),
the budget set
Boo(P;, €;) C X!

is not o(X’, X)-compact VP, € ¢q (ET x L).
ALAOGLU’S THEOREM 2.10. (Theorem #47, p. 237 of Royden): Let

X, |- = Xx".
Then
{fex'|fl<iycx

is o(X', X)-compact.
COROLLARY OF ALAOGLU’S THEOREM 2.11.: Let

(X, |- = x".
Then
ScX

be o(X', X)-compact iff S is o(X', X)-closed and ||-||-bounded.

Therefore, if we show that for some of the most natural candidates for the dual pair (X, X’) the above
budget set is not ||-||-bounded V(F;, e;) € co (ET x L), X [L;, (ET x L), \ {0}], we are done.

LEMMA 2.12.: Let

Ex (BT, (X', X), e, =)
be an infinite horizon CM economy, where

X' =L, (ET x L) for 1 < p/< 00,
P € ¢y (ET x L).

Then the budget set
Boo(P;, €;) C X'
is not ||-|| ,-bounded
V(P e;) € co (ET x L), x [L, (ET x L)\ {0}] %

PROOF': The proof will go exactly the same way as in the previous case for the infinite horizon CM
economy

o (BT, (X, X'), e, ). N

3In the trivial case, where e; = 0, we clearly have that the budget set Bo.(P;, ¢;) C X' is not ||| ,-bounded VFP; €
co (BT x L), \co(ET x L), , and is |||| ,-bounded VP; € co (ET x L), .
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THEOREM 2.13.: Let
Ex (ET, (X', X), e, =)
be an infinite horizon CM economy, where

X'=L,(ET x L) for 1 < pI< 00,
Ly (BT x L) = (X, [I])"-

Then the budget set
Boo(P;, e;) C X!
is not o(X', X)-compact
V(P €;) € o (ET x L), x [Ly (ET x L), \ {0}]*.

PROOF: Since the above budget set is not [|-[| -bounded, we can conclude by the above Corollary
of Alaoglu’s Theorem 2.11. that it is not o(X’, X)-compact

V(P e;) € co (ET x L), x [Ly (ET x L), \ {0}].
Note the condition that
Pi€cy(ET x L),
is not too restrictive. Indeed, recall that for
O0<Sp<qg<oco
we have that
@ (ET x L) C Ly (ET x L) C Lq(ET x L) C¢o(ET x L) Cc(ET X L) C Lo (ET x L) C R*.

The lack of o(X, X')-compactness of these budget sets has serious implications. In particular, we are
no longer guaranteed that o(X, X’)-continuous utility functions

U,: X; — R
attain their maximum on these budget sets. Thus, in an infinite horizon CM economy
o (BT, (X, X'), e, =)
the individual demand for commodities ¢;(P;, ¢;) defined as
¢; € argmax {U;(c;) | ¢; € Bo( Py, €)} Vi€ I,
might not exist for some

. ETXL
(i, P) e I x RIF™H,

‘In the trivial case, where ¢; = 0, we clearly have that the budget set B (P;, ¢;) C X' is not o(X’, X)-compact
VP €co(ET x L), \co(ET x L), and is o(X', X)-compact VP; € co (ET x L) .
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The following example below shows that demand functions need not exist in economies with infinite

dimensional commodity spaces.
EXERCISE 6 (p. 176 of Aliprantis, Brown and Burkinshaw): Let

o (ET, (X, X'), €, )

be an infinite horizon CM economy s.t.

Al. ET be s.t.
b(€) = & |=1V¢ € ET.
A2.
X = Lyo(ET),
X' = Ly(ET).
AS3. Agent’s preferences =;on
X, = Lo(ET)

are given by the utility function

Ule)= X Pry&) -0/ (e, 1)

(¢, )EET XL

= 3 Pr(€) b 9w elei(€, 1))

¢EET
o (2% .3
— 2
= > (3)? cipr
=1
Then, while U;(+) is strictly monotone, strictly concave and || - ||2-continuous, we have that

Boo(p, €i) ={ci € Lo(ET)+ | p-c; <p-e; =1}
is not || - ||2-compact and
argmax {U;(¢;) | ¢; € Boo(p, €;)} =@ Vi € 1.

PROOF: It is obvious that U;(-) is strictly monotone and strictly concave. Let’s show that U;(-) is
|| - ||2-continuous. Indeed, if we show that

V{cin}nen C (I2)
s.t.
Cin I, Ci
we have that

Ui(cin) — Us(@)

we are done.
So suppose
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-2
Cin — C;.
Therefore, since

{Cintnen C (l2),

is a || - ||o-converging sequence we can conclude that

dM >0
s.t.

o
I cin ll2=y/ > lcitsral” < M? Vn € N.
T=1
Hence,

o0
S leirral” < M* Vn € N.
T=1

Thus,
|Citarn| < M?Vn € N
and so
1
Chrrn| S M VneN
and
1
E;+T) <M VneN
Therefore,
T o1 T
(3)% - |chamn| < (3)7 - M VneN,
Tl T
(3)% - |Chir| < (3)7-M VneN
Since
i (g)% _ (%)%1 <
= e3)?
we can conclude that
00 T (g)%
2-M-Y (3)?=2M- |~ | <o0
= - (3)?
Therefore,



V€>0§T€§s.t.
2-M- Y (3)*F <

T=T

N ™M

But by the Triangle Inequality we obtain

= (2\% | .3 —3 = (2\% |.3 o~ (2\% |3 o (2\%
> (3)7 |clirn — Ct+T‘ <2 (3)7 | Chura| + > (3)° - Czt+T‘ <2 (3)°
T=T T=T T=T T=T
0 T
2.M- % (2)F vneN
T=T
so we can conclude that
Ve > 03T € N s.t.
S 1 .
> (5) | — th-i-T‘ <5 VneN
T=T
Now, again by the Triangle Inequality we obtain
- = (2\% 3 = (2% =3
\Ui(cin) = Ui(@)| = | > (5) Cityrn > (5) Cit4T
T=1 T=1
= (2% (3 _3 — (2\7% | .3 _3
- Tz_:l (3) (CitJrTn - Cit+T> S Tz_zl (3) Cit+Tn — CitJrT‘
(PN 3 NI 3
= (5) Cit+Tn — Cit+T’ + 27 (5) Cit+Tn — Cit+T)
T=1 T=T
Now, since
[I-ll2
Cn — C,
we can conclude that
N €N
s.t.
ST T P
(5) Cit+Tn — CthrT‘ <5
T=1 o
Vnst.n>N
Hence,
S @l g R yE
Ui(cin) — Ui(@)] < ) (3)2 |Charn — Coir| T 2 (3)7 |Chirn
= T=T
VYnst. n>N
And so

MY (2)

T=T

Sl

M =



i.e., Ui(+) is || - ||o-continuous.
Let us show now that B (p, €;) is not || - ||2-compact. Indeed, we can conclude by Theorem 2.6. that
the budget set
Beo(P;y ;) C X
is not o (X, X’)-compact VP, € ¢ (ET x L). But clearly,
O'(X, X’) C T2
Therefore, the budget set

Bo(Piy e;)) C X

is not || - ||o-compact YP; € ¢y (ET x L).
Let us show now that

argmax {U;(¢;) | ¢; € Bo(p, €;)} =@ Vi € 1.
Define
civpr = (0,...,0,27,0,0, ...).
Clearly,
{citrr}r_y C Boo(p, €:).

Substituting {z;:+7}4., into the utility function, we obtain

VI =

Sl
Sl
Sl

Uz‘(Cz't+T) = (%)

[SLIFEN

Ve = (3) )

Set
oz
Ui(casr) = (5)% = M.
Therefore,
TIn(3) = In(M)
and
T 2 211’1(M) .
n(3)
So

argmax {U;(¢;) | ¢; € Boo(p, €))} =2 Viel. R
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3. THE LACK OF WEAK (WEAK*) COMPACTNESS IN FM ECONOMIES WITH
INFINITE DIMENSIONAL COMMODITY SPACES

For the rest of this section let
o (BT, (X, X'), e, =, A)
be an infinite horizon FM economy, where I be the set of infinitely living consumers such that
1] < oo,
ET be the event-tree, L be the set of commodities traded on spot markets such that
max [|ET|, |L|] = oc.
Following exactly the discussion in Section 2, where we investigated the compactness of the budget set
Boo(P;, e;) € X
in the infinite horizon CM economies
o (BT, (X, X'), e, =)

under various topologies, here we will investigate the compactness of budget sets with Implicit Debt
Constraint, with Explicit Debt Constraint and with Transversality Condition.
When

|ET x L| < o0,
the budget set

B(pv q, €, -’4) =
dz; € Z s.t. VE € ET }

:{Ci€X+ p.ci—p-ei:W(paQa d)zl

will be |[|-||-compact under NAC, i.e., when 3Im; € R'ff' st. m - Wi(p, ¢, d) = 0 and Vp € REIXL‘.

When
|ET x L| = oo,

the situation is different.
DEFINITION: Let

EOO (ET7 (X> X/)v €, t? A)
be an infinite horizon FM economy. Then we define the budget set with Implicit Debt Constraint as

dz; € Z s.t.
Bp, q, e A) =€ Xy q% € Loo(ET) and C X,
p'Ci_P‘ei:W(p: q, d)zz

the budget set with Fxplicit Debt Constraint as
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B%(I% q, €, A) - {Ci S X+

dz; € Z st q(§) 2z (§) = —M V¢ € ET and }
cX
pc—p-e=W(p, qd) -z

and the budget set with Transversality Condition (TC') as

E|Zi € Z s.t.
TC s Y lim S mi(€)q(€) 2z (€) =0 and
Boo (p, q, T, €4, -A) - C; € X+ T—s00 BT 7 () cC X.
p'ci_p'ei:W(pa q, d)zz
LEMMA 3.1.: Let
goo (ET7 <X7 X/)7 67 t? A)

be an infinite horizon FM economy, where

X:LP(ETXL)forlgplé 00,
X' = (Lp(ET x L), [I]])'-

Then budget sets

BgoDC(p7 q, €, A) C X7
Boj\g(pa q, €i, -’4) C X7
BZOC<p7 q, Ti, €, A) C X

are not ||-||,-bounded
V(p, ;) € co (BT x L), x [Ly (ET x L), \ {0}]°.
PROOF: Set
ce.i = (o,...,o e () o) € X,

7p(£7 l)? AR
where
(p, i) € co (BT x L), x [Lp (ET x L), \ {0}]
and
z; = 0.
Clearly,
([ pee.i = p(& 1) - seng =P e=p-et+Wp qd- z
llgzill o = sup ¢ (&) zi (§)| =0, ie., gz € Loo (ET x L)
EEET
q(€)z(6)=0>-MVE € ET
Tlim > mi(€)aE)=(E)=0
[ 77 % ¢EETr(§)
Therefore,

ce,1 € BIP(p, q, e;, AN\BX(p, q,e;, ANBLE(p, ¢, iy ey A) C X

and so clearly the above budget sets are not |-|| -bounded

V(p, €;) € co (ET x L), x [Ly (ET x L), \ {0}]. ®

°In the trivial case, where e; = 0 we clearly have that the above budget sets are not ||| ,-bounded Vp € co (ET x L), \
co (ET x L), , and is [|-|| -bounded Vp € co (ET x L), , .
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THEOREM 3.2.: Let
500 (ET7 (X7 X’)? e? t7 A)
be an infinite horizon FM economy, where

X:LP(ETXL)forlép,goo,
X' = (Lp(ET x L), [I])-

Then budget sets

BgoDc<p7 q, €, A) - X7
Bé\g(pa q, €, A) C X7
B£C<p7 q, Ti, €4, A) cX
are not o(X', X)-compact

V(p, €;) € co (ET x L), x [Ly (ET x L), \ {0}]°.

PROOF Since the above budget sets are not ||-|| ,-bounded, we can conclude by the above Proposi-
tion 2.6. (Problem #40, p. 238 of Royden) that they are not o(X, X’)-compact

V(p, €) € co (BT x L), X [Lp (ET x L), \ {0}} [ |
THEOREM 3.3: Let
o (BT, (X, X'), e, =)
be an infinite horizon CM economy, where
X = RIETXL]
T 18 the product topology on X and
(X, 7)) =X'"=¢(ET x L).

Then budget sets

BgoDc<p7 q, €, A) C X7
Bé\g(pa q, €i, A) C X7
B§C<p7 q, T, €4, A) - X

are not T-compact
Vpe X' =@ (ET x L).
PROOF: Fix

(£, 1) € (BT x L)\ S.

%In the trivial case, where e; = 0 we clearly have that the above budget sets are not o (X, X”)-compact Vp € co (ET x L), \
co (BT x L), , and is o(X, X')-compact Vp € co (ET x L) .
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Therefore,

p(& 1)=0
and so
[0, p(pé—el)} CR

is not |-|-compact in R. Hence,

3en @ D} < o, 5]
which has no |-|-convergent subnet. Define now net
{Ci/\} C R|ET><L|

as follows

_Jwan (& D) for (€ 1) =
cix (&, l)_{ 0 for (ET x L) \{( ()}) .

Define also net

{Zi)\} czZ
as follows
Zix = 0 VA.
Clearly,
((pen=p(E 1) o =p-ei=p-e;+ W(p, g, d) - 2ir
lgzirll = sup |q (&) zia (§)] =0, i.e., qzin € Lo (ET x L)
senT V.
q(&)zin(§) =0>-M Ve ET
Al > mi(€)q(€)zn(€)=0
| T e ()
Therefore,

{Ci)\} C Bg(l))C(p’ q, €, A)ﬂBé\g(p7 q, €, A)mBgoc(pv q, Ti, €, A) CX.

Because the product topology 7 on X is the topology of coordinatewise convergence and

{20 € 1)} C [0’ pf53>]

has no |-|-convergent subnet, we can conclude that

{C’i)\} C BgoDC(pv q, €, A)HB%(I)? q, €, A)mBZoc(pa q, Ti, €4, A) CX
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has no 7-convergent subnet. Therefore, the above budget sets are not 7-compact Vp € X’. B
We will now move to establishing the lack of weak* compactness of the above budget set. It should be
noted that when the Banach space X is reflexive, i.e., when

X"=X
we have that

o(X, X') =o(X", X').

That is, the weak topology on X coincides with the weak* topology on X”. Therefore, the weak
compactness of a subset of X coincides with the weak* compactness of a subset of X”.
Next, we will consider the case when the Banach space X is not necessarily reflexive, i.e., when

X=X

does not necessarily hold.
LEMMA 3.4.: Let

o (BT, (X', X), e, =, A)
be an infinite horizon FM economy, where

X =Ly (ET x L) for 1 gplg 00,
X' = (Lp(ET x L), [I]I)-

Then budget sets
BgoDC(p7 q, €, A) C X/?
B%(]j? q, €, A) - XI7
Bgoc(p7 q, T, €4, “4) C X/
are not H-Hp—bounded

V(p, €;) € co (ET x L), x [Li (ET x L), \ {0}] .

PROOF': The proof will go exactly the same way as the proof of Lemma 2.7. B
THEOREM 3.5.: Let

Ex (ET, (X', X), e, =, A)
be an infinite horizon FM economy, where

X:LP(ETXL)forlgplgoo,
X'= (Lp(ET x L), [-]])

Then budget sets

"In the trivial case, where e; = 0, we clearly have that the above budget sets are not (||| ,-bounded Vp € co (ET x L), \
co (ET x L), , and is [|-|| -bounded Vp € co (ET x L), ..
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BioDC(p7 q, €i, A) C Xl?
Bé\g(ﬂ q, €, A) - Xla
BZOC(I% q, Ti, €, A) C X/

are not o(X, X')-compact
V(p, €;) € co (ET x L), x [Ly (ET x L), \ {0}]%.

PROOF: Since the above budget sets are not ||-|| ,-bounded, we can conclude by the above Corollary
of Alaoglu’s Theorem 2.11. that they are not o(X’, X)-compact

V(p, €;) € co (ET x L), x [Ly (ET x L), \ {0}]. W
4. CONCLUSION

This paper demonstrates that budget sets in the Contingent Markets (CM) and Financial Markets
(FM) economies with infinite dimensional commodity spaces might not be norm-bounded and therefore
might not be weakly (weakly*) compact. The lack of weak (weak*) compactness of these budget sets has
serious implications. In particular, it is no longer guaranteed that weakly (weakly*) continuous utility
functions attain their maximum on these budget sets. Thus, the individual and therefore total demand
functions need not exist in CM and FM economies with infinite dimensional commodity spaces. The lack
of existence of demand functions does not, however, imply the lack of existence of equilibrium in CM and
FM economies with infinite dimensional commodity spaces.
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