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1 Introduction
The present work tries to contribute to the analysis of common agency games. This
class of games defines a situation where multiple principals compete over the con-
tract offers they make to a single agent.1

Several important researches recently focused on such a theoretical structure
with the aim of further developing the relationship between incentives and compe-
tition. Examples are given by: Biais, Martimort, and Rochet (2000) who analyzed a
non-linear pricing environment, Parlour and Rajan (2001) who studied the competi-
tion among lenders offering non-exclusive credit contracts, and Kahn and Mookher-
jee (1998) who presented applications to the insurance literature. In the terminology
introduced by Segal and Whinston (2003), these contributions can be seen as dif-
ferent bidding games. These games involve the following timing: principals act as
mechanism designers and simultaneously offer contracts to the single agent. In a
next step, the agent chooses her preferred alternative, contracts are executed and the
equilibrium allocation is implemented.

A relevant consequence of allowing for a multi-principal interaction is that it is
no longer possible to argue that we can restrict attention to the set of direct mech-
anisms with no loss of generality. In other words: “ When contracting situations
become more complex, the applicability and the usefulness of the Revelation Prin-
ciple comes into question” (Martimort and Stole 2002, p. 1659). The main rationale
behind the failure of the Revelation Principle can be summarized as follows: at the
stage of contracting with any principal the agent’s private information involves both
her type and the mechanisms simultaneously offered by all the other principals.
Direct mechanisms are too simple as principals cannot profit from the extra infor-
mation held by the agent.

Several independent researches developed examples of common agency games
which equilibrium allocation cannot be supported when only direct mechanisms are
involved.2 The most recent literature offered two alternative ways to face this dif-
ficulty. On the one hand, Epstein and Peters (1999) showed that in multi-principal-
multi-agent problems it is possible to construct a universal type space that embeds
all the agents’ private informations: with respect to this space the Revelation Prin-
ciple is still valid. In the same line, the recent work by Pavan and Calzolari (2003)
introduces a Markovian Revelation Principle for common agency games. It is pos-
sible to restrict without loss of generality to mechanisms implying agent’s truthful
revelation of her extended type, including agent’s private information, as well as
all the payoff-relevant decisions contracted with the multiple principals. The main
difficulty with these general solutions is the analytical complexity of the relevant
mechanisms and types that limits their applicability to common contracting prob-
lems.

1The first attempt at modeling a common agency problem has been provided by Bernheim and
Whinston (1986).

2See Peck (1997), Epstein and Peters (1999), Peters (2001) and Martimort and Stole (2002).

1



On the other hand, Peters (2001) and Martimort and Stole (2002), instead of
looking at the relationship between indirect and direct mechanisms when multi-
ple principals compete, emphasized how the payoffs supported by general indirect
mechanisms can be as well supported as equilibria in the class of games where
principals strategies are menus over the relevant alternatives. That is, they suggest
an extension of the so-called taxation principle (Rochet 1986) to a multi-principal
framework: this amounts to substituting a potentially rich set of mechanisms with
a simpler one, where the agent is not required to strategically reveal her private
information.

Surprisingly, relative less attention has been devoted to the definition of do-
main conditions that guarantee the Revelation Principle to hold in common agency
games.3 The present paper explores such a research direction trying to identify
conditions on agent’s preferences that are sufficient for the Revelation Principle to
remain valid when competing mechanisms are introduced. Our condition amounts
to a separability requirement on the agent’s preferences with respect to both the
contract offers made by every principal and the actions taken by the agent herself.
To be more precise, what we require is that the agent’s preference ordering over
the contract offers by one principal should not depend neither on those made by the
others nor on the (uncontractible) action she takes. Under such a condition we are
able to show that the Revelation Principle works. The remarkable result is that no
restriction on principals’ preferences is introduced. This allows us to deal with a
large class of agency problems that did not fit into the most traditional works on
common agency where no direct externality among principals is assumed.4

To our best knowledge, a similar approach has only been followed by Peters
(2003), who developed an intuition close to ours. In spite of the analogies between
these two works, they are aimed at studying different common agency interactions.
Our research deals with situations in which the revelation of agent’s exogenous
private information is the crucial element, while Peters’ concern is primarily the
interaction between several principals and one agent who takes actions affecting
principals’ payoffs. The relationships between our research and Peters’ analysis,
will be discussed in detail in Section 5.

The paper is organized as follows: Section 2 presents some examples empha-
sizing the problem of the Revelation Principle in common agency games. Section
3 studies the basic framework of common agency games with incomplete informa-
tion; Section 4 deals with a more general case where agents are allowed to take
actions. Section 5 provides a general discussion of our results and Section 6 con-
cludes.

3This line of research has originally been suggested by Martimort (1992).
4See for instance Bernheim and Whinston (1986) and Dixit, Grossman, and Helpman (1997).
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2 Examples
We illustrate now the effects of assuming separability in agent’s preferences. This
section will be devoted to the discussion of some examples of common agency
adverse selection games.

First consider the following game (introduced by Martimort and Stole, 2002).
The agent’s type space is degenerate and there are two principals: each of them can
undertake the three actions di∈{1,2} ∈{A,B,C} . The payoffs of principal 1, principal
2 and the agent,

{

V 1,V 2,U
}

, are given by the following matrix

d2 = A d2 = B d2 = C
d1 = A (1,1,a) (2,0,2) (−1,5,b)
d1 = B (1,2,2) (1,1,1) (0,0,c)
d1 = C (5,−1,b) (0,0,c) (0,0,0)

In the original example we have a = 1, b = 10 and c = 0. If we restrict principals
to offer direct mechanisms, that correspond to take it or leave it offers over single
actions di, the equilibrium allocation is {d1 = C,d2 = C} .5 However, if principals
are allowed to offer menus of simple actions, then the outcome {B,B} can also be
supported at equilibrium. The menu offers {B,C} by both principals constitute a
Nash equilibrium: given such offers the agent will choose B from both principals
and the outcome (1,1,1) will be implemented. Principal 1 cannot profitably deviate
by offering alternative menus because the agent is acting as a coordinating device.
If he deviates by offering A, then the agent will choose C from Principal 2 making
the deviation unprofitable. Martimort and Stole therefore emphasize that there exist
outcomes implementable through menu offers6 that are not implementable through
direct mechanisms.

It is important to remark that under alternative assumptions on agent’s prefer-
ences the outcome (1,1,1) cannot be implemented trough menus neither. To show
that it is enough to consider the case a > 2, b < 2 and c < 1. In such a case, al-
lowing for menus does not enlarge the set of equilibria sustainable trough direct
mechanisms.

For (1,1,1) to be sustained as equilibrium payoffs, the utility of the agent should
be such that, for every i 6= j

U
(

di = B,d j = B
)

≥U
(

di = C,d j = B
)

U
(

di = B,d j = A
)

< U
(

di = C,d j = A
)

The conditions above cannot be simultaneously fulfilled if the agent has separable
preferences. This is true, because whenever the preferences of the agent are sep-
arable, if he gains when moving from di = B to di = C (given d j = B), then the

5Notice that in such a direct mechanism there is no strategic role for the agent and the outcomes
that can be supported are just the Nash equilibrium outcomes of the choice-of-action game by the
two principals.

6Notice that menu offers belong to the class of indirect mechanisms.
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same has to hold when d j = A. That is to say, the marginal impact on the agent’s
utility of a change in principal i’s action has to be independent from principal j’s
action. For this reason, the allocation {B,B} cannot be supported when preferences
are separable, even if we allow the principals to offer menus to the agent. This first
example already provides an important hint for the analysis: A requirement needed
for menus to improve over direct mechanisms seems to be that the agent has a pref-
erence reversal over the principals’ actions, that is not possible when preferences
are separable. In the next section we will check how important is this insight.

Then, we focus on another example, still borrowed from Martimort and Stole
(2002). There are two principals and one agent with type θ ∈ {−1,1} , drawn
with equal probability. Each principal has two actions di ∈ {0,1} . The utilities are
V1 = θ(d1 −d2) for principal 1, V2 = θ(d2 −d1) for principal 2 and U = θ(d1 +d2)
for the agent. The aim of the original example was to show that any equilibrium
that can be supported with arbitrarily complex indirect mechanisms can be also
replicated through menus. Equilibrium strategies are given by the menus {0,1}
for both principals. The outcome will always be d1 = d2 = 0 (when θ = −1) and
d1 = d2 = 1 (when θ = 1).

The example however assumes agent’s preferences that are separable in the ac-
tions of the principals and, for this reason, the same outcome can be achieved as
an equilibrium of a direct mechanism. Simply consider the following revelation
contract: each principal offers the agent a direct mechanism Ti such that:

Ti =

{

di = 0 if θ = −1
di = 1 if θ = 1.

This mechanism induces truthful revelation by the agent and implements the same
outcome as the indirect mechanisms (or the menus) do.

These two examples considered together emphasize the relationship between
the set of outcomes implementable by menus and by direct mechanisms if the agent
has separable preferences. In the first example, the use of menus does not support
outcomes that are not equilibria associated to direct revelation mechanisms. In the
second one, that assumes separability, every equilibrium associated to a menu game
can be as well supported by direct mechanisms.

3 The Incomplete Information Case
This section discusses how the assumption of separability in agents’ preferences can
restore the Revelation Principle in games with incomplete information. The natural
reference is therefore given by Martimort and Stole (2002).

We consider a scenario where there are a number of principals (indexed by i ∈
{1, ...,N}) contracting with one agent (denoted by index, 0). The agent’s type is
drawn from a finite set Θ having a probability distribution F(.) that is common
knowledge. Each principal can write a contract with the agent over an allocation
yi ∈ Yi. Let Y = ×i∈NYi be the set of all possible contract profiles available to the
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principals. The agent’s payoff is given by the vNM utility function U(y1, ...,yN,θ),
and for each principal i the payoff is denoted by Vi(y1, ..,yN,θ). The set of message
spaces available to principal i is Mi with M = ×i∈NMi. Each principal’s strategy is
to choose a message space Mi ∈ Mi and an outcome function σi : Mi → Yi. Let Σi
be the collection of all maps σi, and denote by Σ = ×i∈NΣi the Cartesian product of
all those Σi.

The strategy for the agent is a map σ0 : Θ×Σ→M and Σ0 denotes the collection
of such maps. For every collection of message spaces M ∈ M chosen by principals,
we can define an associated common agency game:

ΓM = {Θ,(Mi,Σi)i∈N ,Σ0,U(.,θ),(Vi(.,θ))i∈N} .

We consider the Perfect Bayesian Equilibrium (PBE) as the relevant equilibrium
concept for the common agency game ΓM.

Definition 1 Given the message space M, a strategy vector σ∗ = ((σ∗
i )i∈N ,σ∗

0) ∈
Σ×Σ0

is a PBE of ΓM if :

∀θ ∈ Θ, ∀(σi)i∈N ∈ Σ, σ∗
0((σi)i∈N ,θ) = (m∗

1, ...,m
∗
N) ∈ argmax

m∈M
U(σi(mi)i∈N ,θ)

∀i ∈ N, σ∗
i (m

∗
i ((σ

∗
i )i∈N)) ∈ argmax

σi∈Σi

Z

θ∈Θ
Vi(σi(mi

∗(σi,σ∗
−i(.))),σ

∗
−i(.),θ)dF(θ)

We now consider direct mechanisms. In direct mechanisms, each principal re-
stricts his message space to the agent’s type space Θ.

Given Θ, considering direct mechanisms induces the following common agency
game ΓΘ:

Definition 2 For the type space Θ, a direct mechanism game ΓΘ is the array

ΓΘ =
{

Θ,(Θ, Σ̃i)i∈N , Σ̃0,U(.,θ),(Vi(.,θ))i∈N
}

We defined the strategy of principal i in the game ΓΘ by the map σ̃i : Θ → Yi;
we let Σ̃i to be the strategy space for principal i and Σ̃ be the collection of all such
strategy profiles.

The strategy of the agent is then a map σ̃0 : Θ× Σ̃ → ΘN , and Σ̃0 denotes the
collection of all such maps.

We now introduce the condition of separable utility for an agent.

Definition 3 Weak Separability: the utility function U is separable in the princi-
pals’ decisions for all θ ∈ Θ, if for all yi,y′i ∈ Yi and for all y−i, y′−i ∈ Y−i

[

U(yi,y−i,θ) > U(y′i,y−i,θ)
]

=⇒
[

U(yi,y′−i,θ) > U(y′i,y
′
−i,θ)

]

(1)
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Under weak separability the agent’s ranking over principal i’s decision is pre-
served for every set of decisions taken by the other principals. Throughout this
section we will only consider utility functions for the agent that satisfy the above
requirement of separability.

Agent’s preferences under separability can be represented by the notion of par-
tial utility. Given the utility function U , the partial utility for the agent given that
the offers made by the other principals are fixed at the level ŷ−i ∈Y−i, is defined as:

Ũŷ−i(yi,θ) = U(yi, ŷ−i,θ)

We start by showing some properties satisfied by equilibrium strategies when the
agent has separable preferences. In particular, we show that for each i and for any
ŷ−i ∈Y−i, the i−th component of the agent’s optimal strategy maximizes her partial
utility at the level ŷ−i. More formally, denoting mi as the projection of σ0 on Mi, we
have the following:

Claim 1 If σ∗ =
(

σ∗
0,(σ

∗
i )i∈N

)

is a PBE then for all i ∈ N, for all ŷ−i ∈ Y−i :

m∗
i ∈ argmax

mi∈Mi

Ũŷ−i(σ
∗
i (mi) ,θ)

Proof. Suppose the claim is false. This implies that there exists a m′
i ∈ Mi such

that Ũŷ−i(σ∗
i (m′

i) ,θ) > Ũŷ−i(σ∗
i (m∗

i ) ,θ). Now, from separability it follows that:
U(σ∗

i (m
′
i),σ∗

−i(σ∗
0),θ) > U(σ∗,θ).

This contradicts the assertion that σ∗ is a PBE.

A direct consequence of the Claim is that:

σ∗
i
(m∗

i (σ
∗
,θ)) = σ∗

i
(m∗

i (σ
∗
i ,θ)) (2)

That is, every PBE exhibits the following property: principal i’s optimal strategy
is independent of principal j’s mechanism. It is worth noting that this property on
principals’ behavior is just an implication of the restriction to separable preferences
by the agent.

We also remark that given the mechanism offered by principal i, then the mes-
sage he receives from the agent depends on the agent’s type θ only. At this point
we are in the condition to state our main theorem that reestablishes the Revelation
Principle under separability.

Theorem 1 If the preferences of the agent satisfy the Weak Separability condition,
then for every outcome that can be supported as a PBE of an arbitrary indirect
mechanism game ΓM, there exists a game ΓΘ associated to direct mechanisms that
implements the same outcome.

Proof. Let us consider a PBE σ∗ of the indirect mechanism game ΓM. We
will now demonstrate that the distribution over outcomes generated by the strategy
profile σ∗ can be replicated in a direct mechanism game.
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Consider the direct mechanism game ΓΘ where principal i’s strategy σ̃i : Θ →Yi
is defined as σ̃i(θ) = σ∗

i (m
∗
i (σ∗

i ,θ)). The agent’s strategy is a map σ̃0 : Θ× Σ̃ → ΘN .
Notice that the agent’s best reply coincides with the one defined in ΓM whenever
principals were using direct mechanisms.

We can then rewrite principal i’s payoff as

Z

θ∈Θ
Vi(σ̃i(θ), σ̃−i(θ),θ)dF(θ) =

Z

θ∈Θ
Vi(σ∗

i (m
∗
i (.,θ)),σ∗

−i(m
∗
−i(.,θ)),θ)dF(θ)

Specifically,

Z

θ∈Θ
Vi(σ̃i(θ), σ̃∗

−i(m
∗
−i(.,θ)),θ)dF(θ)=

Z

θ∈Θ
Vi(σ∗

i (m
∗
i (.,θ)),σ∗

−i(m
∗
−i(.,θ)),θ)dF(θ)

We now show that no principal has a unilateral profitable deviation. Suppose
that this is not true. Then, let us suppose that there exists a principal i and a strategy
σ′

i(.) such that:
Z

θ∈Θ
Vi(σ′

i(θ̃), σ̃∗
−i(θ),θ)dF(θ) >

Z

θ∈Θ
Vi(σ̃∗

i (θ), σ̃∗
−i(θ),θ)dF(θ) (3)

where θ̃ is the agent’s best reply to the deviating principal. Obviously, if princi-
pal i changes his offered mechanism, then the agent’s reply to this deviation will be
different. But separability implies that the agent’s reply to the other principals will
be unchanged. Therefore, from (2) it follows that:

Z

θ∈Θ
Vi(σ′

i(θ̃),σ∗
−i(m

∗
−i(.,θ)),θ)dF(θ) >

Z

θ∈Θ
Vi(σ̃∗

i (θ), σ̃∗
−i(m

∗
−i(.,θ)),θ)dF(θ)

=⇒
Z

θ∈Θ
Vi(σ′

i(θ̃),σ∗
−i(m

∗
−i(.,θ)),θ)dF(θ)>

Z

θ∈Θ
Vi(σ∗

i (m
∗
i (.,θ)),σ∗

−i(m
∗
−i(.,θ)),θ)dF(θ)

This is a contradiction.

The Theorem guarantees us that the set of equilibria of the indirect mechanism
game ΓM is preserved in the corresponding direct mechanism game ΓΘ. To provide
a general statement of the Revelation Principle we also have to show that the reverse
holds, that is, the set of equilibria of ΓΘ is not enlarged if we consider ΓM. This is
implied by the following

Theorem 2 Consider a message space M = ×i∈NMi shuch that Θ ⊆ Mi for all
i ∈ N. If σ∗ is a PBE in the common agency game ΓΘ, then σ∗ is a PBE in the
common agency gamme associated with message space M, that is ΓM, then every
outcome that can be supported as a PBE of the direct mechanism game ΓΘ can be
as well implemented in the game ΓM .
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Proof. Let σ∗ a PBE in the game ΓΘ and contrary to our assumption, let us
suppose that in the game ΓM, there exists a player i ∈ N ∪{0} who has a profitable
deviation. Let us first consider the case where i ∈ N. This implies there exists a
strategy σ′

i : Mi → Yi s.t. the following are true:
Z

Θ

Vi
[

σ′
i (m̂i) ,σ∗

−i
(

θ̂
)

,θ
]

dF (θ) >

Z

Θ

Vi
[

σ∗
(

θ̂
)

,θ
]

dF (θ) (4)

and
(

m̂i (θ) , θ̂(θ)
)

∈ arg max
(mi,θ)

U
[

σ′
i (m̂i) ,σ∗

−i
(

θ̂
)

,θ
]

Let us consider the direct mechanism θ̃i : Θ →Yi for principal i in the following
manner: for any θ ∈ Θ, σ̃i = σ′

i (m̂i (θ)).
From (4) it follows that

Z

Θ

Vi
[

σ̃i (θ) ,σ∗
−i

(

θ̂
)

,θ
]

dF (θ) >

Z

Θ

Vi
[

σ∗
(

θ̂
)

,θ
]

dF (θ) .

This is a contradiction.

We have shown so far that no principal has unilateral deviation in the game ΓM.
Obviously if the principals use direct mechanisms, and since σ∗ is an equilibrium
in the direct mechanism game ΓΘ, the agent does not have an unilateral deviation.

From Claim 1 it follows that at the stage of considering the contract between
the agent and principal i we can restrict our attention to the agent’s partial utility
for any fixed ŷ−i, and that principal i’s optimizing behavior is independent of the
agent’s contract with other principals. This implies that for any fixed level ŷ−i,

we can break the general common agency game into N games, each of which is a
single principal-agent problem where the Revelation Principle applies. Since the
optimizing behavior for the two conceived partners remain unchanged in the orig-
inal problem, we can apply the Revelation Principle taking one principal at a time
and obtain the Revelation Principle from the original problem.

4 Moral hazard and contractible actions
We generalize here our approach to the context of incomplete information common
agency games where the agent is also allowed to take an action e belonging to a
measurable set E. Our set-up, therefore, encompasses both the traditional hidden
action moral hazard framework (when the action of the agent is non-contractible),
and that of contractible actions.

The main result of this section is that we can extend our Theorem 1 to the more
general setting of moral hazard, if the separability assumption is properly specified.
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At the same time, we provide a counter-example illustrating the difficulties arising
when e is assumed to be contractible.

We therefore start by briefly defining the basics of the relevant communica-
tion games when the strategy space of the agent is enlarged allowing for her ac-
tion choice. Players’ payoffs are given by the vNM utility U(y1, ...,yN,e,θ) and
Vi(y1, ..,yN ,e,θ) for the agent and for principal i ∈ N, respectively.

If the action e is contractible, then every principal i decision is given by the
mapping yi(e) : E → Yi. That is, for every observed e the principal can commit
to offer the allocation yi; notice that non contractible actions (i.e. the moral hazard
case) can be represented by considering the degenerate situation where the mapping
yi(.) is independent of e for every i. Thus, principal i’s strategy is given by the choice
of a message space Mi and of a map σi : Mi →Yi(e), where Yi(e) is the set of all the
yi mappings. As in the previous section, Σi denotes the collection of all the maps σi
and Σ = ×i∈NΣi is the Cartesian product of all the Σi.

The strategy for the agent is the map σ0 : Θ×Σ→M×E and Σ0 is the collection
of all the σ0. For notational convenience, we define σ0 = (m,e) , with m ∈ M.

Finally, let mi denote the projection of m on Mi.

The relevant game Γe
M can therefore be defined as follows:

Γe
M = {Θ,F(.),(Mi,Σi)i∈N ,Σ0,U(.,e,θ),(Vi(.,e,θ))i∈N}

As a consequence, we can define the associated Perfect Bayesian Equilibrium
(PBE) notion:

Definition 4 Given a message space M, a strategy vector σ∗ = ((σ∗
i )

n
i=1,σ

∗
0) ∈ Σ×

Σ0 is a PBE of ΓM if:

∀θ ∈ Θ, ∀(σi)i∈N ∈ Σ, σ∗
0 = (m∗

,e∗) ∈ argmax
(m,e)∈M×E

U((σi(mi))i∈N ,e,θ)

∀i ∈ N, σ∗
i ∈ argmax

σi∈Σi

Z

θ∈Θ
Vi(σi(m∗

i (σi,σ∗
−i(.)),σ

∗
−i(.),e

∗(σi,σ∗
−i),θ)dF(θ)

4.1 The moral hazard case
We start by analyzing the case in which the adverse selection problem co-exists with
one of pure moral hazard. In the corresponding communication games, therefore,
principal i’s strategies are not contingent on e.

The notion of separable preferences for the agent can be extended to this case in
a direct way:

Definition 5 Strong Separability: the utility function U is strongly separable in the
principals’ decisions yi for all θ ∈ Θ, if for all yi,y′i ∈ Yi, for all y−i, y′−i ∈ Y−i and
for all e′,e′′ ∈ E

[

U(yi,y−i,e′,θ) > U(y′i,y−i,e′,θ)
]

=⇒
[

U(yi,y′−i,e
′′
,θ) > U(y′i,y

′
−i,e

′′
,θ)

]
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If preferences are strongly separable, then the preference ordering over principal
i’s offers is independent of the other principals’ offers, but also of the chosen effort.

In order to restate Theorem 1, we start by representing agent’s utility as a func-
tion of the equilibrium strategies
σ∗

0 = (m∗,e∗) and σ∗
i = y∗i : U(y∗i (m

∗
i ),y

∗
−i(m

∗
−i),e

∗(yi,y−i,θ),θ). Considering the
pair ŷ−i ∈ Y−i, ê ∈ E, then the corresponding partial utility for the agent is:

Ũ
′

ŷ−i,ê(yi,θ) = U(yi, ŷ−i, ê,θ)

This notion allows to parallel our Claim 1 in the following way:

Claim 2 If σ∗ =
(

σ∗
0,(σ

∗
i )i∈N

)

, with σ∗
0 = (m∗,e∗) is a PBE then for all i ∈ N, for

all ŷ−i ∈ Y−i and for all ê ∈ E :

m∗
i ∈ argmax

mi∈Mi

Ũ
′

ŷ−i,ê(σ
∗
i (mi) ,θ)

Proof. Suppose not. Then, there must exists a m′
i ∈Mi such that: Ũ

′

ŷ−i,ê(σ
∗
i (m

′
i),θ)>

Ũ
′

ŷ−i,ê(σ
∗
i (m

∗
i ),θ). It follows that: U(σ∗

i (m
′
i), ŷ−i, ê,θ) > U(σ∗

i (m
∗
i ), ŷ−i, ê,θ). Then,

given the strong separability assumption, we get:

U(σ∗
i (m

′
i),σ

∗
−i,e

∗
,θ) > U(σ∗

i (m
∗
i ),σ

∗
−i,e

∗
,θ)

contradicting the assumption that σ∗ is a PBE.

This Claim shows how in an environment with strongly separable preferences
for the agent, in every PBE the message sent to principal i will not, therefore, be af-
fected either by the mechanism designed by other principals or by the effort choice.
Hence, this claim mimics the result obtained in the pure adverse selection case.

The next step is to provide a general argument:

Theorem 3 If the preferences of the agent satisfy the Strong Separability condition,
then for every outcome that can be supported as a PBE of an arbitrary indirect
mechanism game Γe

M, there exists a game Γe
Θ associated to direct mechanisms that

implements the same outcome.

Proof. We have to show that every payoff profile associated to the equilibrium
strategies σ∗ of the game Γe

M can be replicated in the game Γe
Θ.

Let the mechanism game Γe
Θ to be:

Γe
Θ =

{

Θ,F(.),(Θ, Σ̃i)i∈N , Σ̃0,U(.,e,θ),(Vi(.,e,θ))i∈N
}

Players’ strategies are: σ̃i : Θ → Y for principal i ∈ N and σ̃0 : Θ× Σ̃ → Θ×E
for the agent. Now, we can define the function Ṽi such that:

Ṽi(σ̃i(.), σ̃−i(.),θ) = Vi(σ̃i(.), σ̃−i(.),e∗(σ̃i(.), σ̃−i(.)),θ)

10



We consider the following strategies: σ̃i(θ) = σ∗
i (m

∗
i (σ∗

i ,θ) for principal i ∈ N
and σ̃0 =

[

m∗
i (θ, σ̃) = θ, e∗(σ∗

i (m
∗
i (σ∗

i ,θ),σ∗
−i(m

∗
i (σ∗

−i,θ))
]

for the agent.
Then, considering Ṽi for i ∈ N, we can replicate the argument already given in

Theorem 1.

Following the discussion of the previous Section , we also have to show that the
set of equilibria is not enlarged by restricting to direct mechanisms.

Theorem 4 Consider a message space M = ×i∈NMi shuch that Θ ⊆ Mi for all
i ∈ N. If σ∗ is a PBE in the common agency game Γe

Θ, then σ∗ is a PBE in the
common agency gamme associated with message space M, that is Γe

M, then every
outcome that can be supported as a PBE of the direct mechanism game Γe

Θ can be
as well implemented in the game Γe

M

Proof. See the Proof of Theorem 2.

Finally, it is important to remark that all the results of Sections 2 and 3 can be
extended to allow for mixed strategies in a natural way; we just need to consider
the separability requirement for lotteries over deterministic contracts. Obviously,
if the separability requirement holds for lotteries, it holds as well for deterministic
contracts. If we look at the mixed extension of the common agency game, then any
agent’s optimal strategy σ∗

0 is an element of the set of probability measures over M
times the set of probability measures over E:

σ∗
0 ∈ ∆(M = ×i∈NMi)×∆E

If the strengthened separability condition holds, then σ∗
0 ∈ ×i∈N∆(Mi)× ∆E.

Observe that

×i∈N∆(Mi)×∆E ⊆ ∆(×i∈NMi)×∆E

What the strong separability gives us is the following: this condition holding,
the agent can look for the optimal strategy in the smaller set. However, by restricting
his attention to the smaller set the agent ceases to remain a correlating device for
the principals. Hence, principals can restrict attention to direct mechanisms without
loss of generality.

4.2 Contractible actions
Allowing for the action e to be contractible introduces a new source of externality
among principals. Our Strong Separability condition does not suffice to re-establish
the Revelation Principle in this setting, precisely because the contractible effort
choice introduces an essential problem of non-separability. This links the princi-
pals’ choices and gives them an incentive to design more complex mechanisms.

11



We provide here a counter-example showing that when e is contractible, then
an outcome implemented by standard indirect mechanisms (menus) cannot be sup-
ported by looking at direct mechanisms only, even if the strong separability condi-
tion is fulfilled.

PSfrag replacements

A A AA

AAA A

B B BB

BBB B

CCC C

θ1 θ2

e1e1 e2e2

(3,3,1) (2,0,2)

(0,2, 3
2 ) (1,-1, 5

2 )

(0,0, 1
2 ) (0,0,1)

(0,0,2) (0,-1,3)

(0,0,2.1) ( 3
2 , 3

2 ,4)

(0,0,0.5) (0,0,1)

(1,1,5) (0,0,0.75)

(0,0,6) (1,-1,1)

(0,0,7) (0,0, 3
2 )

(0,0,0.5) (-1,-1,0)

(-1,-1,0) (-2,2, 5
2 )

(-1,-1,4) (-1,-1, 7
2 )

In the example above the agent’s type space is Θ = {θ1,θ2} and she is allowed to
take the action e ∈ E = {e1,e2} , which is assumed to be contractible. There are two
principals: principal 1 has the three available actions {A,B,C} , while principal 2
can choose between A and B only. The outcome

{(3
2 ,

3
2 ,4

)

if θ = θ1, (1,1,5) if θ = θ2
}

cannot be sustained as an equilibrium in the direct mechanism game. If it were
an equilibrium, then principals’ strategies should involve the following behaviors:
whenever the message θ1 is sent and e2 is performed, then both principals play B;
whenever the message θ2 is sent and e1 is performed, they both play A.

Principal 2 has a profitable deviation in playing B irrespectively of both the
received message and the performed action. If he takes such a strategy, then the
agent has an incentive to misreport her type and choose e2 when she is θ2. In such
a case principal 1 is playing B and principal 2 earns a payoff of 4 instead of 3.

We stress here that the same outcome can indeed be supported by allowing prin-
cipals to offer menus. Let us consider the following strategy profiles: both princi-
pals play A if e1 is chosen; when the agent plays e2, then principal 2 plays B and
principal 1 offers the menu {B,C}. If principal 2 deviates to a strategy that pre-
scribes to play B irrespectively of e, then the θ2 agent will play e2 and ask for C
from principal 1, that makes the deviation unprofitable.

Even with separability, therefore, there is a potential role for the agent as a
correlating device among principals. Indirect mechanisms and, in particular, menus
may help to exploit this, while direct mechanisms cannot.
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5 Discussion
This work deals with a general class of games. In contrast with the most tradi-
tional way of representing common agency interactions, we explicitly allowed for
direct externalities among principals. That is, principal i’s payoff directly depends
on principal j’s strategy. The most popular works in common agency (e.g. Bern-
heim and Whinston, 1986) are focused on indirect externalities: the payoff of every
single principal is supposed to depend on other principals’ strategies only through
the effect of those strategies on agent’s actions. That is, whenever principal i is
deviating, he will not be punished by changes in principal’s j strategies unless the
agent modifies her choices.

A recent paper by Peters (2003) is also investigating the relationship between
players’ preferences and the set of sustainable equilibria in a common agency game
where the agent is taking actions (either contractible or non-contractible). His main
concern is to identify conditions that enable to implement the equilibrium outcomes
of a general game where principals compete by offering arbitrarily complex menus
by simple take it or leave it offers. The relevant condition is referred to as no-
externality and it assumes principal i’s payoff to depend only on his own strategies
and on the agent’s action. Furthermore, the agent is supposed to have a weak prefer-
ence ordering over principal i’s offers, conditional on her effort choice, that should
be independent of her type and of principal j’s offers, for every j 6= i. This last
condition holding, there is a clear correspondence between take it or leave it offers
and direct mechanisms.

Peters’ analysis differs from ours in several important respects. These differ-
ences can be more clearly understood if we consider independently the incomplete
information and the moral hazard with incomplete information frameworks.

When applied to a pure incomplete information problem, Peters’ condition is
much more stringent than ours. First, we do not need to assume any restriction
on principals’ preferences; moreover, Peters requires that the agent’s ranking over
alternatives has to be independent of her type. This way, no real revelation occurs
through the contract, as it is a take it or leave it offer, unconditional on agent’s
messages. Notice that we have just assumed that the agent has a weak preference
ordering over each principal’s action; this ordering needs not to be independent of
the agent’s type. Under our weak separability assumption, the Revelation Principle
can therefore be reestabilished in a large class of incomplete information games.

When moral hazard issues are embedded in the analysis, our results and those
of Peters can be seen as complements. Our condition is less restrictive in two di-
mensions. First, it allows for direct externalities among principals. Second, it does
not require the agent’s preferences ordering over principals’ actions to be indepen-
dent of her type. Peters no-externality condition, on the contrary, is less demanding
in terms of the agent’s actions, as the agent’s ranking over the principals’ action is
conditional on the agent’s choice of effort. Our strong-separability condition forces
this ranking to be independent of effort.

13



To summarize: whenever incomplete information is an important issue for the
analysis, then our separability conditions provide a way to overcome the conflict be-
tween externality and revelation and enables to restrict the analysis to direct mech-
anisms without loss of generality. A clear drawback of our analysis is that it is only
suitable for interactions where the agent takes uncontractible actions. If actions are
assumed to be contractible, then a new source of externalities among principals is
introduced. Our condition does not suffice in this setting, precisely because of the
non-separability that the (contractible) action choice introduces in the problem.7

Contractible actions seem therefore to be incompatible with revelation of the agent’s
information through a direct mechanism. Hence, if we focus on a general analysis
of incentive provision, Peters no-externality condition turns out to be the relevant
reference.Notice that Peters condition is able to encompass the case of contractible
actions precisely because his requirement eliminates any possible revelation of the
agent’s type through the contract.

Finally, an important property of our approach is that it can deal with mixed
strategies in a natural way. That is, if principals are allowed to randomize over
mechanisms, then strengthening the notion of separability for agent’s preferences
still gives a sufficient condition for the validity of the Revelation Principle. The
same property does not hold in Peters (2001) framework: if he considered principals
randomizing over mechanisms, then the correspondence between equilibria in menu
games and in take it or leave it offer games cannot be maintained.8

6 Concluding Remarks
We provided a sufficient condition that determines a class of common agency games
in which the Revelation Principle retains all its power. Every allocation supported as
an equilibrium inside an arbitrarily huge class of indirect mechanisms can therefore
be implemented through simple direct mechanisms. We focused on games where
the utility of the agent satisfies a separability property with respect to the actions
taken by all the principals and by herself.

In an incomplete information framework, the requirement is that of weak sepa-
rability. If this property holds, then messages sent by the agent to every principal
will, at equilibrium, depend only on her type. Thus, a direct mechanism is a suffi-
ciently powerful tool, and nothing is gained from allowing the principals to design
more complex indirect mechanisms.

In a more general setting in which the agent is allowed to take also some, non-
contractible action, we have shown that the same result holds, provided the condi-
tion of separability is appropriately defined. In this general setting, agent’s pref-
erences are required to satisfy a strong separability condition. The result could

7Our results can be extended to the contractible effort case only in a limited sense. If the agent
takes independent effort choices for each principal, then the separability property is preserved. As a
consequence our main theorems can still be applied.

8This is still a consequence of the allowance for contractible actions for the agent (see Theorem
4 in Peters, 2003).
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therefore potentially apply to auctions where the agent has an unknown reservation
value for the object he earns or produces, and the principals make offers for the
object (or quantity) that the agent accepts or rejects. Applying our result to this
framework ensures us that the Revelation Principle holds, if there is no limitation in
the amount of units of the object that can be produced. If only one unit is produced,
then changing the offer of one principal might break the agent’s ranking over the
others and the separability requirement violated.

The class of games we have identified has some appealing properties. First, no
condition is imposed on the principals’ preferences, which can depend on any other
principal’s action. Second, the condition we impose on the agent’s preferences is
not a pure aditive separability condition, but a milder separability requirement.

We believe, therefore, that the results in this paper can be a useful tool for re-
searchers to check whether the Revelation Principle can be applied in their models
under study.
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