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We analyse renegotiation in a hidden action principal-agent model. Contract renegotiation
offers are made by the agent. A refinement is imposed on the principal’s beliefs: if precisely one
action is optimal with respect to both the principal’s and the agent’s contracts, the principal
believes that that action has been taken. With the refinement imposed, perfect-Bayesian equilibrium
allocations are identical to the second best in the classical principal-agent model without renegotia-
tion. When renegotiation is led by the agent and when equilibria satisfy the refinement, equilibrium
allocations are ex ante efficient.

1. INTRODUCTION

Incentive contracting is a common mechanism for promoting ex ante investments and for
avoiding ex post opportunistic behaviour in a long-term or continuing economic relation-
ship. The classical principal-agent model (Holmstrom (1979), Grossman and Hart (1983))
is a natural framework for this class of problem. In such a model, a risk-averse agent
performs an action on behalf of a risk-neutral principal; the agent’s action is unobservable
and affects the principal’s revenue in a random fashion. The derivation and characteriza-
tion of efficient compensation schemes have been the major focus in the principal-agent
literature. Generally, the incentives to motivate a costly action from the agent take the
form of “profit sharing:” the agent’s reward is made contingent on his random perform-
ance outcomes.

Recently, economists have questioned the classical model’s implicit assumption that
contracting parties can commit to a compensation scheme or a contract. The point is the
following. Because the agent’s action is unobservable and has uncertain consequences, the
provision of incentives by a compensation scheme imposes risks on the agent. But contract-
ing parties may realize that incentives are unnecessary after some point, and may attempt
to repeal the inefficient components of a contract in time before its final execution. For
example, when they know that the agent’s action has already been taken but that its
outcome is still uncertain, they may renegotiate the contract. A rational agent, however,
anticipates such renegotiation at the outset. Therefore, his action decision will be based on
the expected revised contract. Thus, a primary consideration is the possibility of contract
renegotiation.

In a recent paper, Fudenberg and Tirole (1990) model renegotiation as the principal’s
lack of commitment to a contract. In their paper, a contract consists of a menu of compen-
sation schemes, one for each possible action. The principal may propose an alternative
contract after the agent has completed his unobservable action but before the action’s
uncertain consequence is realized; this new contract may replace the earlier one if both
agree. After renegotiation but still before the action’s result is known, the agent must pick
a scheme from the agreed contract.
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Fudenberg and Tirole show that in equilibrium either the agent chooses the least-
cost action or he chooses an action according to the realization of a probability distribution
on the set of actions. In other words, when the principal can make renegotiation offers,
the set of implementable actions becomes smaller: a costly action with probability one is
not implementable.'

This result can be explained as follows. If in equilibrium the agent has performed an
action with probability one, then at the renegotiation stage the principal must offer a full
insurance compensation scheme. Hence, when choosing among his actions, the agent
expects that he will be fully insured. This implies that if in equilibrium the agent takes an
action with probability one, it must be the least-cost action. A non-degenerate probability
distribution on actions may be implementable because the principal need not make a full
insurance renegotiation offer in that situation. If the agent picks an action according to
some distribution, actions in the distribution support then determine the agent’s possible
preferences towards compensation schemes—his “types”—at renegotiation. When uncer-
tain about the agent’s actual action and hence his preference, at renegotiation the principal
can offer a menu of compensation schemes with dissimilar risk characteristics to screen
the different types of the agent. Therefore, incentives for costly actions remain.

Fudenberg and Tirole also show that for some agent utility functions, a contract
offering a higher rent to the agent expands the set of implementable action distributions.
It is then possible that in equilibrium the agent earns rents above his reservation utility.
In summary, Fudenberg and Tirole’s results stand in contrast to those in models without
renegotiation: in the classical principal-agent model the principal need never consider
random actions and the agent never obtains more than his reservation utility when his
utility function is separable with respect to income and effort.

In this paper, we investigate renegotiation in the principal-agent model when the
agent, rather than the principal, proposes the renegotiation contract; otherwise, our model
is essentially similar to the Fudenberg-Tirole model. In particular, a contract in this paper
is also defined as a menu of compensation schemes. We find that under a belief restriction
the equilibrium allocation is identical to that in the classical principal-agent model without
renegotiation. When renegotiation offers are made by the agent, not only can costly actions
arise in equilibrium, but equilibria satisfying a refinement must be second best.

The pair of models in Fudenberg and Tirole (1990) and here illustrate the lack of
robustness in renegotiation procedures: different extensive forms of renegotiation in the
principal-agent model yield entirely different equilibrium allocations. On the positive side,
however, our result indicates that the incentive-efficient allocation of the classical principal-
agent model is still the contracting outcome when the agent makes renegotiation offers
and when equilibria satisfy a belief refinement. In situations where the principal can
credibly refrain from making contract revision proposals, the standard principal-agent
model is applicable regardless of renegotiation.

What explains the second-best result when the agent, instead of the principal, makes
renegotiation offers? Observe that in the Fudenberg-Tirole analysis, at renegotiation the
principal’s belief about the agent’s action must remain identical to her initial belief. By
contrast, in our model, at renegotiation the principal’s belief can depend on the agent’s
new contract offer. For example, suppose the principal initially proposes an incentive
contract. Then the principal can believe that the agent has taken an inferior action if she

1. Ma (1991) considers multi-period contracts. In that model renegotiation occurs after an output has
been observed in the first period, The paper shows that implementing a costly action with probability one is
still feasible, but due to binding renegotiation-proof constraints the second best cannot be achieved.
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receives a full insurance new proposal from the agent, and she may indeed reject it.
Anticipating a rejection of his renegotiation offer, the agent chooses a costly action.

Although this argument might also imply a multiplicity of equilibrium allocations in
our model, there actually exists a second-best unique equilibrium allocation if the princi-
pal’s belief satisfies the following restriction: when the principal’s initial contract and the
agent’s renegotiation contract support the same, unique best action for the agent, then
the principal must believe that the agent has performed this action. Thus the principal
believes that certain weakly dominated strategies are never used by the agent: the agent
proposing a contract that supports the same, unique best action as the principal’s initial
contract, but not taking this action is weakly dominated.

Two other recent papers have studied contract renegotiation in the principal-agent
framework. Hermalin and Katz (1991) consider renegotiation after some signal about the
agent’s action becomes known to the principal and the agent; the information from this
signal, however, is non-verifiable, and hence the initial or renegotiation compensation
schemes cannot be based on it. Most strikingly, when this signal takes the form of the
agent’s actual action, Hermalin and Katz prove that the first best may be achieved through
renegotiation whether the principal or the agent makes the renegotiation offer. More
generally, they show that renegotiation can be used to exploit the non-verifiable informa-
tion from this signal to improve the welfare of the contracting parties. In our model, the
principal receives no new signal about the agent’s action at the renegotiation stage apart
from the inference she draws from the agent’s offer.

Matthews (1993) studies the same problem as in this paper, except that a contract in
his model consists of a single compensation scheme, rather than a menu, so equilibria in
this paper are excluded in his analysis. Nevertheless, the second best is achieved if equilibria
satisfy a belief restriction. In Matthews’s construction of the equilibrium, the principal’s
initial contract sells the entire production process to the agent—a sales contract—at a
price that gives the principal her second-best payoff. In equilibrium the agent offers the
second-best compensation scheme at renegotiation, which is then accepted by the principal.

In the next two sections we lay out the classical principal-agent model and the renegoti-
ation model. The analysis is in Section 4. The bulk of the paper focuses on the case where
the agent can choose between two actions. We then discuss how the result can be gen-
eralized when the agent has an arbitrary, finite number of actions. Conclusions are drawn
in Section 5.

2. THE PRINCIPAL-AGENT MODEL

In this section we describe a standard contracting model. The principal has a stochastic
production process which requires the agent’s effort or action. This action is unobservable
to the principal. Initially, we assume that the agent can choose between two effort levels,
e; and e,, with e; <e,. This assumption simplifies presentation; we later discuss extensions
to the case of an arbitrary, finite number of effort levels. Each action determines a distinct
probability distribution on a vector of » possible revenues (R;, ..., Ry, ..., R,)=R. The
vector (7(e;), . - ., u(e:), . . ., wa(e;)) =I1(e;) denotes the probability distribution induced
on R by effort ¢;, i=1, 2.

The principal is risk neutral, and has a payoff equal to the realized revenue less
any transfer to the agent. The agent’s utility function is additively separable with
respect to money and effort; he is risk averse with respect to money. If the agent
receives a monetary income I from the principal and expends effort e, his utility is
U(I)—G(e), where U is strictly increasing and strictly concave, and G is strictly



