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Abstract

In asset economies with uncertainty where agents have asymmetric
information concerning the realization of the state of the economy, it is
shown that, if information is independent across agents, there cannot exist
any mechanism that provides feasible, individually rational and incentive
compatible outcomes and the resulting allocation is the no-trade one
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1. INTRODUCTION

In economies with uncertainty, agents hedge against risk by engaging in
enforceable contracts that specify present and future state contigent deliveries of
commodities or wealth. Alternatively, a �xed set of exogenously speci�ed assets
with enforceable returns, provides risk sharing opportunities and characterizes
the optimality properties of equilibrium allocations.The possibility that agents
possess asymmetric information in this type of economy was �rst introduced
by Radner (1968) who analysed trade and the allocation of resources using the
concept of Walrasian equilibrium.
Enforceability of asset payo¤s presumes private veri�ability of the state of

the economy. Entering into contracts or exchanging assets requires future con-
tigencies be ex-ante privately veri�able by all contracting sides. For this reason,
in the presence of asymmetric information across agents, one is forced to con-
sider state contigent trades which are incentive compatible, that is, trades such
that the payo¤ to both parties of a contract does not depend on the veri�ability
of a state that will occur. The underlying principle is that non-incentive com-
patible state contigent contracts would be unlikely to be signed because agents
that are engaged in such contracts ex-ante, may strategically manipulate their
private information ex-post to their personal bene�t. For example, if there are
two agents, 1 and 2, and three states of nature, a, b, and c where agent 1 cannot
distinguish between a and b and agent 2 between b and c. It is obvious that
any feasible contract of the type �2 pays 1 if a, 1 pays 2 if c, no trade if b�will
never be implemented because the agent that has to pay when the state is a or
c will always claim that the state is b.
The above discussion suggests that the presence of asymmetric information

in an economic model reduces the class of allocation mechanisms that we should
be interested, to those which yield outcomes that, in addition to being feasible
and individually rational, are incentive compatible.
In this paper, we provide an example of an economy where the simultaneous

requirement of the above properties is incompatible with risk sharing. Roughly
speaking we prove that risk sharing outcomes which satisfy two out of those
properties fail to satisfy the third. More speci�cally, in the context of an econ-
omy with uncertainty, the only outcome that is feasible, individually rational
and incentive compatible is the trivial trade.
An important feature of the example is that information is assumed to be in-

dependent across agents. This kind of information is generated by the individual
characteristics i.e. endowments and utility functions. In our model we assume
that information is generated solely by the distribution of endowments across
states. Each trader uses the information derived from the knowledge of his state
contigent endowments to partition the state space into events. Independence
of information across agents then implies that even if individual endowment
functions are common knowledge, knowledge of an event gives no information
about events other agents perceive. This type of information structure is the
same as in Koutsougeras and Yiannelis (1993), which causes a similar no-trade
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outcome in a di¤erent context. Imposing measurability conditions on agents
net trades, related no-trade results can be found in the literature of cooperative
games with asymmetric information corresponding to various core concepts. See
for instance Allen (1993),Vohra (1999) and Forges et al. (2000) for a survey.
Our model suggests that, irrespectively of the equlibrium concept, in economies

with asymmetric information under uncertainty where we insist in the proper-
ties of feasibility, individual rationality and incentive compatibility of equilib-
rium allocations, the lack of correlation among individual characteristics causes
no-trade. Alternatively, the higher the degree of correlation, the larger the set
of possible risk sharing trades.
In the following section we describe the model and in section 3 the proof of

the no-trade result accompanied with an example.

2. THE MODEL

There is a �nite number of I consumers indexed i = 1; :::; I and a consump-
tion good or wealth denoted by l. In order to focus exclusively on risk sharing,
economy consists of one good. The only purpose of trading then is to transfer
wealth across states, whereas with more than one goods, exchange is also mo-
tivated by di¤erences in preference intensity for each good1. Economy extends
over two periods labelled 0 and 1 respectively. In period 0, the state of the
world is certain and known to all agents. In period 1, one of the �nitely many
mutually exclusive states s = 1; :::; S occurs. Without loss of generality we as-
sume that there is no consumption in period 0 and we de�ne the consumption
set of the individual to be Xi � <S+. His endowments are denoted by a function
ei(s) : S ! <+. Agent is characterized by a monotonically increasing utility
function Ui : <S+ ! <.
Private information of each agent i 2 I is represented in this model by a

partition Fi of the state space. Let �(ei) be a ��field generated by the random
variable ei.We will require �(ei) � Fi i.e. each agent knows the information
derived by his characteristics2. We denote by Fi(s) the element of the partition
of i that contains s. Then if ei(s0) 6= ei(s) ) s0 =2 Fi(s). Incompleteness
of information is expressed by the fact that if s0 2 Fi(s) then agent i cannot
distinguish between states s and s0.
There are m � S independent numeraire assets available in period 0. Assets

are indexed by k = 1:::m and each asset is characterised by its payo¤ rk(s).
A portfolio of assets held by agent i is denoted by #i = (#

k)mk=1. In period 0,
agents trade in assets to allocate optimally their state-dependent endowment.
In period 1, total net asset trades of i per state are given by

D(s; #i) =
Xm

k=1
#ki r

k(s)

Agent�s consumption in state s given his portfolio choice is then

xi(#i; s) = ei(s) +D(#i; s)
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A feasible allocation for the economy E =
�
(Xi; Ui; ei; P; ) : i 2 I; (rk(s))mk=1

�
is a vector # 2 <mI such that

P
i2I #i = 0 for every s. Desirable properties for

a feasible trade mechanism is individual rationality and incentive compatibility
which are de�ned as follows:
Definition 1. An allocation # is individually rational if and only if

8i 2 I; Ui(e) � Ui(x)

Definition 2. An allocation # is incentive compatible at s if and only if

8i 2 I; s0 2 Fi(s); Ui(x1; :::; xs0 ; :::; xs) � Ui(x1; :::; xs0 ; :::; xs0)

Definition 2.1. An allocation # is incentive compatible if and only if it is
incentive compatible in every s.
Assumption 1. Individual partitions Fi are independent, i.e., for every

j = 1:::J where J � I,

8Aj 2 Fj ; P (
J\
j=1

Aj) =

JY
j=1

P (Aj)

Independence of partitions means that knowledge of an event provides ab-
solutely no information regarding the events other agents conceive. Put di¤er-
ently, despite that Fi�s are common knowledge and priors are common at period
0, when an agent receives a private signal Fi(s) at period 1, he updates his pri-
ors but he cannot infer anything about the posteriors of all the other agents in
the economy.

3. THE RESULT

Proposition. If Fi are independent, then the only feasible, individually
rational and incentive compatible allocation for the economy E is # = 0, i.e. the
no trade allocation.
Proof: Let # 6= 0 be a feasible, individually rational and incentive compatible

asset allocation.
By incentive compatibility it is required 8i 2 I, s0 2 Fi(s),

Ui(x1; :::; xs0 ; :::; xs) � Ui(x1; :::; xs0 ; :::; xs0) (1)

By monotohicity of the utility functions it follows3 that xs � xs0 . Similarly,
since s 2 Fi(s0) incentive compatibility requires that

Ui(x1; :::; xs0 ; :::; xs) � Ui(x1; :::; xs; :::; xs) (2)

from which it follows that xs0 � xs. Thus, from 1 and 2 we conclude that
incentive compatibility in fact implies that xs = xs0 .
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Recalling that xs = ei(s) +D(#i; s) and x0s = ei(s
0) +D(#i; s

0) respectively,
we have

ei(s) +D(#i; s)) = ei(s
0) +D(#i; s

0)

Furthermore, by the measurability of initial endowments we know that

ei(s
0) = ei(s);8s0 2 Fi(s) (3)

Therefore, we conclude that

8i 2 I; s0 2 Fi(s); D(#i; s) = D(#i; s0)

which implies that asset returns D(#i; �) are Fi -measurable, i.e., �(D) � Fi.
It follows then (see Billingsley 1995, pp 262-263) that the random variables
D(#i; �) : S ! <, i 2 I are independent.
By feasibility we have that:X

i2I
D(#i; s) = 0;8s 2 S:

It follows that:

V ar

(X
i2I

D(#i; s)

)
= 0:

Furthermore by independence of net asset returns across individuals:

V ar

(X
i2I

D(#i; s)

)
=

X
i2I

V ar fD(#i; s)g

but V ar

(X
i2I

D(#i; s)

)
= 0()

X
i2I

V ar fD(#i; s)g = 0:

Since variance cannot be negative, it follows that

V ar fD(#i; s)g = 0;8i 2 I:

However this implies that D(#i; �) = constant 8i 2 I. Therefore if for some
i 2 I; D(#i; s) > 0 8s 2 S, then Dj(#j ; :) < 0;8s 2 S for some j 2 I; j 6= i.
But since some agents have to pay a constant amount in every state, indi-

vidual rationality is violated. �
This result is reminiscent of the one on Koutsougeras and Yiannelis (1993).

They show in an similar model that the only private core allocation is the en-
dowment. In their proof they exploit the private measurability of consumption
allocations. Our di¤erence here is that we impose an incentive compatibility
constraint on consumption allocations rather that measurability. In economies
with a single state contigent commodity there is a close relationship between
private measurability and incentive compatibility. As it is shown in Theorem
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4.1 in Koutsougeras and Yiannelis (1993), in such economies private measur-
ability implies incentive compatibility. Here we exploit the opposite implica-
tion: our notion of individual incentive compatibility leads to privately mea-
surable allocations. We also follow a di¤erent line of proof. Finally, we show
that independence of information sets makes incentive compatibility, feasibility
and individual rationality incompatible, without any reference to any particular
equlibrium concept, cooperative or not.

4. EXAMPLE

Suppose I = fA;B;Cg, S = f1; 2; 3; 4; 5; 6; 7; 8; 9g and agents�common pri-
ors are Pi(s) = 1=9;8s 2 S; i 2 I. State contigent endowments are given by the
vectors:
eA = (6; 6; 6; 3; 3; 3; 10; 10; 10)
eB = (2; 9; 5; 2; 9; 5; 2; 9; 5)
eC = (4; 1; 2; 1; 2; 4; 2; 4; 1)
The � � fields generated by the individual endowments are:
FA = ff1; 2; 3g; f4; 5; 6g; f7; 8; 9gg
FB = ff1; 4; 7g; f2; 5; 8g; f3; 6; 9gg
FC = ff2; 4; 9g; f3; 5; 7g; f1; 6; 8gg
One can check that according to De�nition 3, the above ��fields are indeed

independent. There are m = S elementary securities indexed by k = 1; :::;m
available in period 0 paying rk(s) = 1 unit of commodity when k = s; 0 otherwise
or equivalently a complete market of contigent claims on commodity l. Agent
i maximizes a utility function Ui(x). At period 0, individual partitions are
common knowledge. At period 1, each agent receives a private signal Fi(s).
As the Proposition suggests, it would be impossible for agents to engage

in state contigent trades that are feasible, individually rational and incentive
compatible.
Let D(s) denote the excess demand of agent i at state s. By incentive

compatibility we require that D(s) = D(s0);8s; s0 2 Fi(s), i.e.

DA(1) = DA(2) = DA(3); (4)

DA(4) = DA(5) = DA(6); (5)

DA(7) = DA(8) = DA(9); (6)

DB(1) = DB(4) = DB(7); (7)

DB(2) = DB(5) = DB(8); (8)
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DB(3) = DB(6) = DB(9); (9)

DC(2) = DC(4) = DC(9); (10)

DC(3) = DC(5) = DC(7); (11)

DC(1) = DC(6) = DC(8); (12)

Suppose now that one agent, say A, has a negative trade in some arbitrary
state, e.g. state 1 i.e. DA(1) < 0: Then

DA(1) = DA(2) = DA(3) < 0:

By feasibility,
DA(s) +DB(s) +DC(s) = 0;

so for states s = 1; 2; 3, we have:

DB(1) +DC(1) = DB(2) +DC(2) = DB(3) +DC(3) > 0: (13)

Substituting the �rst equality of 7, 8, 11 and 12 in 13 we obtain:

DB(4) +DC(6) = DB(5) +DC(4) = DB(6) +DC(5) > 0: (14)

Summing up all terms of 14 and using the feasibility condition for s = 4; 5; 6:
�DA(4)�DA(5)�DA(6) > 0 or
�3DA(4) > 0 =) DA(4) < 0 and by 5, DA(5) = DA(6) < 0
Substituting the second equality of 7, 8, 11 and 12 in 13 we obtain:

DB(7) +DC(8) = DB(8) +DC(9) = DB(9) +DC(7) > 0: (15)

Summing up all terms of 15 and using the feasibility condition for s = 7; 8; 9:
�DA(7)�DA(8)�DA(9) > 0 or
�3DA(7) > 0 =) DA(7) < 0 and by 6, DA(8) = DA(9) < 0:
So if DA(1) < 0; then DA(s) < 0 for all s 2 S; s 6= 1:
To summarize the result, if an agent accepts a negative trade in some state,

he must accept negative trades in all states, which contradicts to individual
rationality.

NOTES
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1. Note that, with one good there are no spot markets in the second period. In
that way, information that could have been revealed by spot prices is not taken into
account.

2. By abuse of terminology, I identify a � � field with the partition of the state
space that generates it.

3. This would not be true if we would have had more than one goods.
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