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Abstract It is well known that signing publicly observable contracts with third
parties is a means of credibly committing to certain actions and hence may yield
strategic advantages. Previous work on the commitment value of unobservable
contracts has been limited to normal form games and extensive form games in
which only one party has the option to sign a contract. In this paper, we extend
the analysis to extensive form games in which both players can sign contracts, and
characterize the set of sequential equilibria. We show that any Nash equilibrium
outcome of the original game in which both players receive more than their indi-
vidually rational payoffs can be supported as a sequential equilibrium outcome.
Therefore, delegation acts not only as a commitment device to gain advantage over
the opponent, but also as a cooperative device to attain Pareto improvements over
the subgame perfect equilibrium outcome.
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1 Introduction

It is well known that precommitment to certain actions in strategic interactions can
yield a player payoff advantages. However, in many cases such commitments are ex
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post suboptimal and therefore not credible. The analysis of devices that make this
type of precommitments credible has been one of the central themes in many areas
of economics. As discussed in Schelling (1960) and demonstrated in many settings,
contracts with third parties in general, and delegation in particular, may serve as
one such commitment device. The observation that many interactions in the real
world take place among agents makes this idea an intriguing one and brings about
the question of whether delegation could take place due only to strategic reasons,
i.e., as a means of credible precommitment. Under the assumption of observable
contracts, previous literature has provided an affirmative answer to this question
in many settings.1

If the contracts are unobservable, however, Katz (1991) showed that the Nash
equilibrium outcomes of a game without delegation and those of the same game
played between agents are identical. This seems to suggest that delegation via unob-
servable contracts has no effect on the expected outcome of a strategic situation
and hence cannot yield any strategic advantage to the delegating party.

This is indeed an important observation in normal form games where the set
of Nash equilibria may be regarded as the set of predicted outcomes. For example,
in a standard Cournot duopoly game, Katz’s result implies that the equilibrium
outcome of the game is the standard Cournot outcome, irrespective of whether the
game is played between principals or between agents. However, in extensive form
games some type of sequential rationality is assumed on the part of the players and
this makes the set of predicted outcomes generically smaller than the set of Nash
equilibrium outcomes. The important question is, therefore, whether unobserved
contracts have commitment value when the analysis is limited to, say, sequential
equilibrium outcomes.2

Recently, Koçkesen and Ok (2004) addressed this question within the context
of finite two-person extensive form games with a unique subgame perfect equilib-
rium outcome, called the principals-only game . In their framework, a one-sided
delegation game is defined so that at the beginning of the game, one (and only
one) of the principals decides whether to play the game himself or hire an agent
by offering an incentive contract at a cost. If he chooses not to delegate, then the
principals-only game is played by the two principals. If, on the other hand, he
offers a contract, then the agent either accepts or rejects the contract. Upon rejec-
tion, two principals play the original game, whereas upon acceptance it is the agent
and the other principal who play the original game. The crucial assumption is that
the outside principal only observes whether he is playing against the agent or the
principal, but not the contract.

Koçkesen and Ok (2004) show that the set of sequential equilibrium outcomes
of the one-sided delegation game is equal to a subset of Nash equilibrium outcomes
of the principals-only game in which (1) the outside principal behaves sequentially
rationally and (2) the delegating principal receives a payoff greater than or equal to
his subgame perfect equilibrium payoff in the principals-only game. In particular,
in all equilibria of the delegation game in which the principal delegates, he receives

1 See Brander and Spencer (1985), Eaton and Grossman (1986), Fershtman and Judd (1987)
and Gatsios and Karp (1991), among others.

2 Katz himself realizes the possibility of an affirmative answer to this question and demon-
strates it via an example. Also, see Fershtman and Kalai (1997) for a demonstration of this
possibility within the context of an ultimatum bargaining game.
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a payoff strictly greater than his subgame perfect equilibrium in the principals-only
game.

To illustrate how Koçkesen and Ok (2004) improve upon Katz (1991), consider
a Stackelberg duopoly model with zero costs and inverse demand function

p (qL + qF ) =
{

a − (qL + qF ) qL + qF � a
0 qL + qF > a ,

where qL and qF are the output choices of the leader and the follower, respectively.
Katz’s result, when applied to this game, tells us that the set of Nash equilibrium
outcomes of the above game is the same as the set of Nash equilibrium outcomes
of the delegation game induced by it, i.e., {(qL , (a − qL) /2) : qL � a} . Since this
is a sequential move game, however, this result is not very informative. A more
interesting question is whether there exists a sequential equilibrium outcome of
the delegation game that is different from the subgame perfect equilibrium (SPE)
outcome of the principals-only game, which is (a/2, a/4). Katz’s analysis cannot
answer this question: It only implies that the set of sequential equilibrium out-
comes is a subset of the set of Nash equilibrium outcomes of the principals-only
game, i.e., {(qL , (a − qL) /2) : qL � a}. The results in Koçkesen and Ok (2004),
however, imply that if only the leader has the option to delegate, then the answer to
this question is negative, i.e., the unique sequential equilibrium outcome of the del-
egation game is (a/2, a/4) , in which the leader chooses not to delegate. If, on the
other hand, only the follower has the option to delegate, then the set of sequential
equilibrium outcomes of the delegation game is {(qL , (a − qL) /2) : qL � a/2} ,
which includes only those Nash equilibrium outcomes that give the follower a
(weakly) higher payoff than his SPE payoff in the principals-only game.

Unfortunately, the analysis of delegation games in Koçkesen and Ok (2004)
remains incomplete, because it falls short of describing the set of possible outcomes
that may arise in delegation environments in which both principals have the option
to delegate. In the above Stackelberg game, for example, the results of Koçkesen
and Ok (2004) do not characterize the set of equilibrium outcomes when both the
leader and the follower have the option to delegate. Since delegation benefits the
follower when he is the only player who has the option of delegating, a crucial
question is whether giving the same option to the leader as well, counteracts this
beneficial effect.

The present paper extends the analysis to delegation games where both princi-
pals have the option to delegate and characterizes the set of sequential equilibrium
outcomes of two-sided delegation games. In the first stage of such a game principals
decide between playing the game themselves or offering a contract to an agent. We
assume that neither the delegation decision nor the contract choice is observable
to the other principal-agent pair in this stage. In the second stage, all players learn
whether they are facing a principal or his agent and the original (principals-only)
game is played. Contracts remain unobservable throughout the game. We show
that the possibility of the other principal delegating enlarges the set of sequential
equilibrium outcomes significantly: the set of sequential equilibrium outcomes of
the delegation game is equal to a certain subset of Nash equilibrium outcomes
of the principals-only game. In particular, equilibrium outcomes of the one-sided
delegation game remain as equilibrium outcomes, i.e., giving the option to delegate
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to the other player as well does not necessarily nullify the commitment advantage
of delegation.

Furthermore, and perhaps more interestingly, any Nash equilibrium outcome
of the principals-only game in which the principals receive more than their indi-
vidually rational (minmax) payoffs can be supported as a sequential equilibrium
outcome of the delegation game. This indicates the potential use of delegation not
only as a commitment device to gain advantage over the opponent (for example in
bargaining situations), but also as a cooperative device to attain Pareto improve-
ments over the subgame perfect equilibrium outcome.

Recall that Katz’s analysis would only imply that the set of sequential equilib-
rium outcomes of the delegation game is a subsetof Nash equilibrium outcomes of
the principals-only game, which includes the possibility that the unique sequential
equilibrium outcome of the delegation game is the subgame perfect equilibrium
outcome of the principals-only game. We show that, generically, this is not the
case.

In the Stackelberg game described above, for example, the set of sequential
equilibrium outcomes of the delegation game is {(qL , (a − qL) /2) : qL ≤ a} ,
which is exactly the set of Nash equilibrium outcomes of the principals-only game.
Notice that in all the outcomes in this set the leader does at most as well as in the
SPE outcome, whereas the follower may do better or worse. Therefore, in two-sided
delegation games, the principals might do better or worse relative to the subgame
perfect equilibrium outcome, whereas the delegating principal always benefits in
one-sided delegation games.

The paper is organized as follows. Section 2 introduces some notation and
presents the framework within which we shall conduct the analysis. Section 3
presents the main results and section 4 concludes with some remarks. All proofs
are relegated to section 5.

2 Delegation games

The principals-only game is any finite, two player perfect information extensive
form game with perfect recall, which we denote by �. We assume that this game
has a unique subgame perfect equilibrium outcome and a finite set of Nash equilib-
rium outcomes. Denote the subgame perfect equilibrium payoff profile by �SPE =(
�SPE

1 , �SPE
1

)
, and the set of Nash equilibrium payoff profiles by �NE(�). Let

N E∗
i (�) denote the set of Nash equilibria of � in which the behavior strategy of

player i is sequentially rational after every history. We denote the set of payoff
profiles that correspond to the strategy profiles in N E∗

i (�) by �NE∗
i (�). Let �i (b)

be the expected payoff of player i under behavior strategy profile b and define

�1 ≡ min
b2

max
b1

�1(b) and �2 ≡ min
b1

max
b2

�2(b),

as the individually rational payoffs of player 1 and 2 in game �, respectively.
In a delegation environment, both principals have the option to play the game

themselves or hire an agent via a contract. If principal i ∈ {1, 2} , offers a contract,
the agent, denoted Ai , may accept or reject the offer. In this stage of the game
(delegation phase) neither of the two principal-agent pairs is informed whether the
other principal has decided to offer a contract and whether the agent has accepted



Unobservable contracts as precommitments 543

it. We assume that if the agent rejects the contract, the game ends and the principal
who has offered the contract receives a payoff of −∞.3 If the agent is offered a
contract and she accepts it, then she plays the game in the second stage of the
game (game phase). We assume that in the game phase every player knows the
identity of the player she is facing without knowing the contract, if any, offered by
the rival principal. One important assumption that we will maintain throughout the
paper is that contracts cannot be renegotiated in the game phase. We discuss the
renegotiation issue in some detail in section 4.

We assume that both agents’ outside options are δ > 0 and contracting costs
c > 0 to both principals. Contracts condition the monetary payment to the agent
on the outcome of the principals-only game and whether the agent plays the game
against a principal or an agent. As a convention we denote the outcome z of the
principals-only game obtained against a principal by (z, 0) and against an agent by
(z, 1). For the results of this paper it is sufficient to limit the contract space to the
simple set of contracts that pay either zero or the outside option to each outcome,
i.e., the contract space is C ≡ {0, δ}Z×{0,1}, where Z is the set of outcomes in the
principals-only game. Note that contracts can be conditioned only on the pure out-
comes of the game rather than the agent’s strategy and therefore are more realistic.
However, they constrain the principal’s ability to control his agent’s actions in the
game and introduce a number difficulties in the analysis.

The payoffs of a principal are not altered if he chooses not to delegate. If, on
the other hand, a principal offers a contract, he incurs the cost c and pays the prom-
ised compensation to the agent in case the contract is accepted. The agent’s payoff
function is specified by the contract if she accepts it.

The description provided above induces a four-person extensive form game with
imperfect information, �(�, δ, c), which we call a delegation game,and sometimes
refer to as �.

3 The main result

Take any principals-only game � and consider the induced delegation game
�(�, δ, c) as defined in the previous section. The first question that we are inter-
ested in is whether the set of equilibrium outcomes of �(�, δ, c) is different from
that of the game �.4 As we have mentioned previously, Katz (1991) has shown that
the answer to this question is negative if one limits the analysis to Nash equilibrium
outcomes. However, in extensive form games the relevant set of outcomes are those
in which players behave sequentially rationally. In our framework, there is a unique
such outcome of the principals-only game, i.e., the subgame perfect equilibrium
outcome. The relevant comparison is therefore between the subgame perfect equi-
librium outcome of the principals-only game and the set of sequential equilibrium
outcomes of the delegation game. If the latter includes only the SPE outcome, then
we can say that delegation has no effect on the outcome of the strategic interaction.

3 Alternatively, and perhaps more naturally, we could assume that if the agent rejects an offer,
then the principal plays the game. However, this assumption introduces some technical redun-
dancies without changing any of the results, because in equilibrium no contract offer is rejected.

4 It is obvious that any outcome in game �(�, δ, c) induces an outcome in game �. When
we make statements about an outcome of �(�, δ, c) relative to that of �, we have in mind the
outcome that �(�, δ, c) induces in �.
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If, on the other hand, there are sequential equilibrium outcomes of �(�, δ, c) that
are different from the subgame perfect equilibrium outcome of �, delegation can be
said to affect the outcome and the question becomes understanding the nature of this
effect. Our main result completely characterizes the set of sequential equilibrium
outcomes of the delegation game in terms of the primitives of the principals-only
game and therefore completely answers this question. It shows that for almost any
principals-only game the set of sequential equilibrium outcomes of the delega-
tion game includes those that are different from the subgame perfect equilibrium
outcome of the principals-only game, and hence delegation may matter.

For purely technical and expositional reasons, we will restrict the analysis to a
particular subset of sequential equilibria, in which

R1 The equilibrium strategy of the agent is to accept any contract offer that yields
her an expected payoff greater than or equal to her outside option δ;

R2 Principals do not mix in their delegation decision in the sense that they either
choose not to delegate or they choose a contract (or a probability distribution
over the set of contracts) to offer.

We can show that all our results remain valid without R1, provided that we
enlarge the contract space to R

Z×{0,1} and define behavior strategies as simple
probability measures. Relaxing restriction R2 changes the results only marginally
without altering the main message of the paper, but introduces a significant expo-
sitional cost. We remark how the results change when this restriction is relaxed at
the end of this section.

In order to state our main result we have to first define certain subsets of Nash
equilibrium payoff profiles of the principals-only game. Let

�
NE∗

1(�) ≡
{
(�1, �2) ∈ �NE∗

1(�) : �2 > �SPE
2

}
,

�
NE∗

2(�) ≡
{
(�1, �2) ∈ �NE∗

2(�) : �1 > �SPE
1

}
,

�
NE

(�) ≡ {
(�1, �2) ∈ �NE(�) : �1 > �1, �2 > �2

}
.

In words, �
NE∗

i (�) is the set of Nash equilibrium payoff profiles of the principal-
only game in which principal i plays sequentially rationally and principal j �= i
receives a payoff strictly greater than his subgame perfect equilibrium payoff,

whereas �
NE

(�) is the set of Nash equilibrium payoff profiles in which both prin-
cipals receive a payoff strictly greater than their respective minmax payoffs. Finally,
let �̃SE(�) stand for the set of gross sequential equilibrium payoff profiles of the
principals in the delegation game �. Then, we have the following result.

Theorem 1 There exists an � > 0, such that

�̃SE(�) = �SPE ∪ �
NE∗

1(�) ∪ �
NE∗

2(�) ∪ �
NE

(�),

for all δ + c < �.

Theorem 1 completely characterizes the set of sequential equilibrium payoffs of
delegation games, and therefore improves upon the analysis in Katz, which would
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only imply that �̃SE(�) ⊆ �NE(�). Furthermore, since an analogous statement
to Theorem 1 also holds in terms of the outcomes, it also characterizes the set
of sequential equilibrium outcomes. It demonstrates that delegation significantly
enlarges the equilibrium outcome space of the principals-only game. It achieves
this by freeing the principal from the requirement of sequential rationality, but not
from rationality altogether. Furthermore, any Nash equilibrium outcome with pay-
offs greater than the individually rational (i.e., minmax) payoffs can be supported
in equilibrium. This is possible because, through delegation, each principal can
commit to punish the other if he fails to delegate.

The main idea behind the proof is fairly simple. To prove that any sequential

equilibrium payoff profile must be in �SPE,�
NE∗

1(�),�
NE∗

2(�), or �
NE

(�) notice
that there can be three types of sequential equilibria:

(1) Neither principal delegates. In this case sequential rationality of the principals
implies that they must receive their subgame perfect equilibrium payoffs.

(2) Principal i delegates and principal j �= i does not delegate. The crucial obser-
vation in this case is that any contract offered in equilibrium must be such that
the agent plays a best response (in terms of the principal’s payoff function in
the principals-only game) to the equilibrium strategy of the outside party in the
game phase. If one of the principals does not delegate, then sequential ratio-
nality implies that his strategy must be not only a best response to the agent’s
strategy but it must also be sequentially rational. These two facts establish that
sequential equilibrium payoffs must be in �

NE∗
j (�). The fact that delegating

principal must receive a payoff strictly greater than his subgame equilibrium
payoff follows from the fact that delegation is costly.

(3) Both principals delegate. In this case the agents’ strategies must be best re-
sponses to each other in terms of the principals’ preferences, but no sequential
rationality is imposed. Therefore, the equilibrium gross payoffs must be a Nash
equilibrium payoff profile. However, since either principal can guarantee the
individually rational payoff by not delegating and since delegation is costly he
must receive a payoff that is strictly greater than his minmax payoff.

The proof of the other direction constructs a sequential equilibrium for any

payoff profile in �SPE, �
NE∗

1(�), �
NE∗

2(�), and �
NE

(�) . Let fδ be the contract
that pays δ to any outcome. One can support a sequential equilibrium in which nei-
ther principal delegates and each receives his subgame perfect equilibrium payoff
as follows. Principals play their respective subgame perfect equilibrium strategies
in the game phase, whether they face a principal or an agent. Agent i plays principal
i’s subgame perfect equilibrium strategy after any history following the contract fδ
and beliefs put probability 1 on contract fδ at all information sets. Notice that for
principal i playing the subgame perfect equilibrium strategy is optimal even if he
faces agent j in the game phase (which is an out of equilibrium event) because he
believes that the agent has contract fδ and plays the subgame perfect equilibrium
strategy of principal j . The best deviation from equilibrium by a principal is to offer
a contract which makes his agent to best respond to the rival principal’s subgame
perfect equilibrium strategy, which cannot yield a gross payoff that exceeds the
subgame perfect equilibrium payoff.

The equilibrium in which principal 1 chooses not to delegate and principal 2

delegates (by offering the contract fδ) and their payoffs are in �
NE∗

1(�) can be
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supported as follows. Take a strategy profile (b1, b2) in NE∗
1(�). Principal 1 plays

b1 if he faces agent 2 and agent 2 plays b2 after contract fδ . If principal 1 deviates
and offers a contract, he believes that his agent will face an agent who plays b2.
Since b1 is a best response to b2, this cannot be a profitable deviation.

Finally, there are the equilibria in which both principals delegate and obtain
their individually rational Nash equilibrium payoffs. These can be supported by
making their agents play the Nash equilibrium strategy when facing the other agent
and punish the other principal by minmaxing him if he fails to delegate.

The following two examples illustrate Theorem 1.

Example 1 (Ultimatum bargaining) Consider a simple ultimatum bargaining game
in which player 1 gives either a low offer to player 2 (denoted l) or a high offer
(denoted h), and player 2 either accepts (denoted y) or rejects (denoted n) the offer.
If player 1 offers l and player 2 accepts, payoffs are 10 and 1 for player 1 and player
2, respectively. If player 1 offers h and player 2 accepts, then player 1 receives 1 and
player 2 receives 10. If an offer is rejected, both players receive a payoff of zero.
This game has two Nash equilibrium outcomes (l, y) and (h, y) among which only
the outcome (l, y) is subgame perfect. Also notice that both (l, y) and (h, y) can be
supported as NE∗

1 equilibrium outcomes, whereas only (l, y) can be supported as
a NE∗

2 outcome. Therefore, we have the following payoff sets: �SPE = {(10, 1)},
�NE∗

1 = {(10, 1), (1, 10)}, �NE∗
2 = {(10, 1)}, �NE = {(10, 1), (1, 10)}, and(

�1, �2

) = (0, 1). Furthermore, �
NE∗

1 = {(1, 10)} , �
NE∗

2 = ∅, and �
NE =

{(1, 10)}. Therefore, for small enough δ + c, we have

�̃SE(�) = {(10, 1), (1, 10)} ,

by Theorem 1. So, there are three types of equilibrium (1) neither principal dele-
gates, (2) only principal 2 delegates, and (3) both delegate.5 ‖
Example 2 (Two-period alternating offers bargaining) Consider now a slight mod-
ification of the game in Example 1. In the principals-only game, player 1 offers
either l, m, or h and player 2 either accepts the offer or rejects it. If he accepts the
offer the game ends and the payoff profile is (10, 1) if the offer is l, (5, 5) if the
offer is m, and (1, 10) if the offer is h. If player 2 rejects the offer, it is now his turn
to offer l, m, or h. Player 1 either accepts or rejects the offer. If he accepts the offer
and if the offer is l then the payoff profile is (θ, 10θ), if the offer is m payoffs are
(5θ, 5θ), and if the offer is h the payoff profile is (10θ, θ), where θ ∈ (1/2, 1) is
the common discount factor. If player 1 rejects the offer, both players receive zero.

It is easily seen that the unique subgame perfect equilibrium outcome is for
player 1 to offer h and player 2 to accept in the first round. Therefore, �SPE =
{(1, 10)}. One can also verify that

(
�1, �2

) = (θ, 1) , �NE∗
1 = {(1, 10), (θ, 10θ)},

�NE∗
2 = {(10, 1), (1, 10)}, and�NE = {(1, 10), (10, 1), (5, 5), (5θ, 5θ), (θ, 10θ)}.

Therefore,

�
NE∗

1 = ∅, �
NE∗

2 = {(10, 1)} , �
NE = {(1, 10), (5, 5), (5θ, 5θ)} ,

5 It can be shown that in this example �̃SE(�) can also be supported as a trembling hand
perfect equilibrium payoff set. Therefore, Theorem 1 does not necessarily loose its validity if
further refinements of sequential equilibrium is used.
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and the set of gross sequential equilibrium payoff profiles is given by

�̃SE(�) = {(1, 10) , (10, 1), (5, 5), (5θ, 5θ)}.
Notice that since �

NE∗
1 is empty there is no equilibrium in which only principal 2

delegates.
It is illustrative to use this example to emphasize the differences between the

analyses in Katz (1991), Koçkesen and Ok (2004), and the present paper. Katz’s
result implies that

�̃SE(�) ⊆ �NE (�) = {(1, 10), (10, 1), (5, 5), (5θ, 5θ), (θ, 10θ)}.
In other words, his result is not informative enough to pin down the sequential
equilibrium outcomes of the delegation game. The results in Koçkesen and Ok
(2004), on the other hand, imply that if only player 1 has the option to delegate,
then �̃SE(�) = {(1, 10), (10, 1)}, and if only player 2 has the option to delegate,
then �̃SE(�) = {(1, 10)}, i.e., they precisely characterize the set of sequential
equilibrium outcomes in environments in which only one of the principals has the
option to delegate. In particular, in one-sided delegation games one can support
only the most inequitable outcomes, i.e., outcomes (1, 10) and (10, 1). In contrast,
the results of the present paper show that if both parties have the option to dele-
gate, then delegation may yield outcomes in which players obtain more equitable
outcomes, such as (5, 5).‖
Remark 1 The working paper version of the current paper Koçkesen (2004) relaxes
restriction R2 and characterizes the complete set of sequential equilibrium out-
comes of two-sided delegation games. It is shown that under certain conditions
there are sequential equilibria in which the principals randomize between delegat-
ing and not delegating. In this case, certain convex combinations of payoffs in the
sets �NE(�), �NE∗

1(�), and �NE∗
2(�) also arise as possible sequential equilibrium

payoffs, in addition to the ones identified in Theorem 1.

4 Concluding remarks and extensions

In this paper we showed that the set of sequential equilibrium outcomes of a game
played between agents is in general different from that of the same game played
between the principals. In particular, virtually any Nash equilibrium outcome of
the principals-only game can be supported as a sequential equilibrium outcome of
the delegation game. Overall, our results suggest that contracts may still serve as
effective precommitment devices even if they are unobservable and also help them
attain Pareto superior outcomes. In the rest of this section, we discuss possible
extensions and some of the limitations of the present framework.

4.1 Larger Classes of Principals-Only Games

Although we have limited our analysis to finite principals-only games with per-
fect information and a unique SPE outcome, it is easy to generalize Theorem 1
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to larger classes of games. First, finiteness can be dispensed with, given that one
defines an appropriate (sequential) equilibrium concept that can be applied to such
games. Second, Theorem 1 remains valid in games with imperfect information with
a unique SPE outcome. Third, although we have not attempted to do so, it seems
straightforward to generalize Theorem 1 to games with non-unique SPE outcomes.

4.2 Forward Induction

In delegation games, there is always a sequential equilibrium in which the princi-
pals do not delegate and they obtain their SPE payoffs. However, Koçkesen and Ok
(2004) show that, in one-sided delegation games, such equilibria are not well-sup-
ported, in the sense that beliefs or actions of the outside party do not conform to
any equilibrium in which the principal actually chooses to delegate. Although the
formalization of the well-supported equilibrium is different, the intuition behind
this result can best be explained through a forward induction type argument: since
delegation is costly, the outside party should interpret the fact that he is facing
an agent, rather than the principal, as the principal being after an equilibrium that
brings him a higher payoff than he would obtain by playing the game himself.
Since, all such equilibria bring the principal a payoff strictly greater than his sub-
game perfect equilibrium payoff, the principal has a strict incentive to delegate if
the cost of delegation is small enough.

In contrast, Koçkesen (2004) shows that in two-sided delegation games there
may exist well-supported equilibria in which neither player delegates. In other
words, the power of forward induction type refinements is weakened when both
parties can delegate. However, it is shown that this occurs because in two-sided
delegation games there may exist equilibria in which both principals completely
mix between delegating and not delegating (see Remark 1). Therefore, if one lim-
its the analysis to pure strategies, then in all well-supported equilibria at least one
of the players chooses to delegate. Furthermore, even when mixed strategies are
allowed, there is a large class of principals-only games in which delegation takes
place with positive probability in any well-supported equilibrium of the delegation
games that they induce. Koçkesen Koçkesen (2004) characterizes this class by a
certain monotonicity condition regarding the way players’ Nash equilibrium pay-
offs change as they commit to sequentially irrational strategies. Notably, it includes
games that may be called ‘competitive’ in the sense that only one of the players
strictly benefits from committing to a strategy that is not sequentially rational.
Many interesting games, such as the ultimatum bargaining, entry-deterrence, and
the chain-store games, belong to this class.

4.3 Renegotiation

An important question that is left unanswered in this paper is whether contracts
have any commitment value if they can be renegotiated in the game phase.6 In the
present framework, frictionless renegotiation under symmetric information com-
pletely annihilates the commitment power of contracts, as it precludes the agent
from acting sequentially irrationally from the perspective of the principal. Previous

6 Renegotiation in the delegation phase, i.e., before the agents start playing the game, does not
alter the results of this paper.
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literature has identified two scenarios in which contracts may have commitment
value even under renegotiation: (1) normal form games in which there is asymmet-
ric information between the principal and the agent (see Caillaud et al. 1995); and
(2) two-stage games with nontransferable utilities (see Bensaid and Gary-Bobo
1993). However, there are equally relevant environments in which renegotiable
contracts may have commitment value. Indeed, Katz (1991) gives an example
of an ultimatum bargaining game in which only the agent, but not the principal,
observes the outside party’s offer. He then constructs a sequential equilibrium in
which a renegotiation proof contract yields the principal a payoff different from the
unique SPE payoff of the principals-only game. In general extensive form games,
it seems reasonable to conjecture that the set of equilibrium outcomes that can be
achieved via renegotiable contracts depends on the extent and the nature of asym-
metric information between the principal and the agent. In particular, depending
upon the set of histories that are observed only by the agent, it could be possible
to support outcomes other than the SPE outcomes of the principals-only game via
renegotiable contracts. Although, such an inquiry is intriguing, it lies beyond the
scope of the current paper and is left for future research.

5 Proofs

Consider a principals only game � and the induced delegation game �(�, δ, c).
An assessment of � is a 2-tuple (β, µ), where β = (βi )i∈{1,2,A1,A2} is a behavior
strategy profile and µ a belief system. Let SE(�) denote the set of sequential equi-
libria of the delegation game. We start by reminding the reader that in the set of
sequential equilibria we are interested in, principals do not mix in their delegation
decision (see R2 in section 3). In other words, (β, µ) ∈ SE(�) implies that each
principal either plays the game himself or offers a contract (or a mixed strategy
over the set of contracts).

Proof of Theorem 1 Define

�1 ≡ inf
{
�1 − �SPE

1 : �1 ∈ �
NE∗

2
1 , �1 > �SPE

1

}
,

�2 ≡ inf
{
�2 − �SPE

2 : �2 ∈ �
NE∗

1
2 ,�2 > �SPE

2

}
,

�3 ≡ inf
{
�1 − �1 : �1 ∈ �NE

1 , �1 > �1

}
,

�4 ≡ inf
{
�2 − �2 : �2 ∈ �NE

2 , �2 > �2

}
,

and let � ≡ min{�1, �2, �3, �4}. Clearly, � > 0.

We will first prove that �̃SE(�) ⊆ �SPE ∪�
NE∗

1(�)∪�
NE∗

2(�)∪�
NE

(�). The
crucial observation used in the proof is that each contract offered with positive prob-
ability in equilibrium must be such that the agent best responds to the other party’s
strategy from the perspective of her principal’s preferences. Let (β, µ) ∈ SE(�)

and �̃i be the gross equilibrium payoff of principal i. There are four cases to
consider:
Case 1 Neither principal delegates. In this case principals play the game themselves
and sequential rationality implies �̃i = �SPE

i .
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Case 2 Principal 1 does not delegate and principal 2 delegates. Sequential ratio-
nality of principal 1 implies that his strategy must be a best response to agent 2’s
strategy after any history. Agent 2 on the other hand must be playing a strategy
that is a best response (not necessarily sequentially rational) to principal 1’s strat-
egy from the perspective of principal 2’s preferences. Therefore, the equilibrium
outcome must be a NE∗

1(�) outcome and we have (�̃1, �̃2) ∈ �NE∗
1(�) (see

Koçkesen and Ok (2004) for details of this argument). The fact that �̃2 > �SPE
2

follows from the fact that delegation is costly. Indeed, if �̃2 � �SPE
2 , then (the net

payoff) �̃2 − δ − c < �SPE
2 , and thus principal 2 could get a higher payoff by not

delegating. Therefore, we have
(
�̃1, �̃2

)
∈ �

NE∗
1(�).

Case 3 Principal 1 delegates and principal 2 does not delegate. We can show, in a

similar way to Case 2 above, that (�̃1, �̃2) ∈ �
NE∗

2(�).
Case 4 Both principals delegate. Each agent must be best responding to the other
agent’s strategy from the perspective of her principal’s preferences. Therefore, the
outcome must be a Nash equilibrium outcome. Furthermore, the principals must
be receiving a gross payoff that is strictly greater than their individually rational
payoffs, since by deviating and playing the game themselves they would get at
least as much and would not have to pay the cost of delegation. Therefore, we have(
�̃1, �̃2

)
∈ �

NE
(�).

To prove that �̃SE(�) ⊇ �SPE ∪ �
NE∗

1(�) ∪ �
NE∗

2(�) ∪ �
NE

(�), define the
contract fδ as fδ (z, γ ) = δ for all (z, γ ) ∈ Z × {0, 1} and consider the following
cases:7

Case 1
(
�̂1, �̂2

)
= �SPE. Let

(
bSPE

1 , bSPE
2

)
be a subgame perfect equilibrium of

the principals-only game and consider the following assessment. Principal 1 and 2
choose not to delegate and they play their respective subgame perfect equilibrium
strategies in the game phase. Agent i plays bSPE

i after any history following the
contract fδ. Specify the strategies of the agents as any sequentially rational strategy
following any contract other than fδ and let the beliefs put probability 1 on contract
fδ at all information sets.

Under this assessment, equilibrium payoffs of the principals are their respec-
tive subgame perfect equilibrium payoffs. The best deviation from equilibrium by
a principal is to offer a contract which makes his agent to best respond to the
rival principal’s subgame perfect equilibrium strategy. However, this cannot yield
a gross payoff that exceeds the subgame perfect equilibrium payoff and hence
there is no profitable deviation. It can be easily checked that strategies are sequen-
tially rational given beliefs after any other history as well. Consistency of beliefs
can be established by constructing a sequence of completely mixed assessments,
in which contract fδ receives probability ε ∈ (0, 1) whereas any other contract
receives a probability εK , where K = |hmax| + 2 and |hmax| is the length of the
longest history in �. All other non-equilibrium actions receive probability ε. As
ε converges to zero, this sequence converges to the assessment described above.

7 In other words the contract fδ pays δ to any outcome. This contract makes it easy to satisfy the
agent’s sequential rationality and hence simplifies the proof. However, the result can be proved
by using more reasonable contracts.
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This assessment, therefore, is a sequential equilibrium of the delegation game with
equilibrium payoffs given by the SPE payoffs.

Case 2
(
�̂1, �̂2

)
∈ �

NE∗
1(�). There exists, by hypothesis, a behavior strategy

profile (b1, b2) ∈NE∗
1(�), such that �i (b) = �̂i and �̂2 > �SPE

2 . Consider the
following assessment. Principal 1 chooses not to delegate and principal 2 delegates
by offering the contract fδ. Principal 1 plays bSPE

1 when facing the other principal
in the game phase and plays b1 when facing the agent 2. Principal 2 always plays
bSPE

2 in the game phase. After any history following the contract fδ, agent 1 plays
bSPE

1 when facing principal 2 and b1 when facing agent 2. Agent 2 plays b2 after any
history following the contract fδ. Specify the strategy of agent i at other histories
as any sequentially rational strategy and let the beliefs put probability 1 on contract
fδ at all information sets.

Clearly, the gross payoff profile of this assessment is
(
�̂1, �̂2

)
and the net

payoffs are given by
(
�̂1, �̂2 − δ − c

)
. If principal 2 deviates by not delegating

he obtains �SPE
2 < �̂2 − δ − c, for δ + c < l.8 If he deviates by offering another

contract, his agent will face principal 1, who plays b1. Since b2 is a best response
to b1, the best that he can get by such deviations is �̂2 − δ − c. These observations
imply that there is no profitable deviation opportunities for principal 2. If princi-
pal 1 deviates and offers a contract, his agent will face another agent who plays
b2. Since b1 is a best response to b2, the most he can get is �̂1 − δ − c < �̂1.
Therefore, his strategy of not delegating is optimal as well. Sequential rationality
at other histories and consistency are easily established. The proof of consistency
is similar to Case 1 above.
Case 3

(
�̂1, �̂2

)
∈ �

NE∗
2(�). The proof of this case is symmetrical to that of

Case 2 and, therefore, omitted.
Case 4

(
�̂1, �̂2

)
∈ �

NE
. In this case, there exists (b1, b2) ∈NE(�) such that

�i (b) = �̂i , �̂i > �i , i = 1, 2. Define �i (b|h) as the expected payoff of prin-
cipal i in � under strategy profile b, conditional upon reaching history h. Let

bm
1 ∈ arg min

b1
{max

b2
�2(b1, b2)}, bm

2 ∈ arg min
b2

{max
b1

�1(b1, b2)},

be the minmax strategies and

b′
1 ∈ arg max

b1
�1(b1, bm

2 |h), b′
2 ∈ arg max

b2
�2(b

m
1 , b2|h), for all h

be the principals’ sequential best responses to the minmax strategies. Consider
the following assessment. Both principals delegate by offering the contract fδ and
play their respective SPE strategies when they face the other principal in the game
phase. Following the contract fδ, agent i plays bm

i when facing the other principal
(i.e., minmaxes principal j)9 and plays bi (the Nash equilibrium strategy) when

8 This is because
(
�̂1, �̂2

)
∈ �

NE∗
1 (�) implies �̂2 > �SPE

2 by definition.
9 Note that on the equilibrium path agent i plays against agent j , not principal j . Therefore,

the fact that, under the equilibrium contract, agent i minmaxes principal j is an out of equilibrium
event and does not contradict principal i’s sequential rationality.
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facing the other agent. Principal i plays a sequential best response to bm
j when

facing agent j. Specify βAi at other histories as any sequentially rational strategy,
and let beliefs put probability 1 on contract fδ at all information sets.

The gross equilibrium payoff profile of this assessment is
(
�̂1, �̂2

)
and the

net payoffs are given by
(
�̂1 − δ − c, �̂2 − δ − c

)
. If principal 1 deviates by not

delegating he faces agent 2 playing bm
2 . The most he can get by such a deviation

is maxb1 �1(b1, bm
2 ) = �1 < �̂1 − δ − c, for δ + c < l.10 Therefore, he has

no profitable deviation opportunities. Similarly, there is no profitable deviation for
principal 2 either. Sequential rationality at other histories and consistency of the
beliefs are easily established. This completes the proof of Theorem 1. 
�
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