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Career Concerns and Performance Reporting
in Optimal Incentive Contracts∗

Alexander Wolitzky

Abstract

In many contracting settings incentives are provided not only through transfers but also through
performance reports to prospective employers. This paper studies a principal-agent model of this
kind, in which the principal sends a non-verifiable report of output to a competitive labor market
interested in the agent’s ability. It is assumed that the principal and agent write an enforceable
contract over both payments and reports as a function of output, and that the contract terms they
agree to cannot be observed by the market. When contracts are unrestricted, reports cannot affect
the agent’s future wage in equilibrium, because the agent will always pay the principal to give a
good report. Under limited liability, reports can affect future wages, but only by designating output
as “good” or ”bad.” This informative performance reporting benefits the principal, and may more
than make up for the costs imposed by limited liability. The possibilities that the market may have
some direct information about output, that the principal may have additional information about the
agent’s ability, and that the principal may have psychological or reputational costs of misreporting
output are also considered.

KEYWORDS: career concerns, performance reporting, principal-agent, information disclosure,
optimal contracting
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1 Introduction

An important part of incentives in markets and organizations are provided by
reports that today’s consumer or employer sends to prospective future con-
sumers or employers– in practice, career concerns likely operate at least as
much through such reports as through direct observation of past performance.
Given that such reports tend to have a much larger impact on the future wel-
fare of the employee than on that of the current employer, a major concern is
that the employee and the current employer may collude through giving the
employer favorable terms in the current relationship in exchange for a favor-
able report to prospective future employers. A leading example is provided by
websites where consumers both search for and rate contractors, such as Angie’s
List, UShip, and the services departments of eBay and Yelp. Consumers that
find contractors on these sites can easily promise to write favorable reviews–
or threaten to write negative ones– in exchange for improved performance or
lower prices. The same is true for consumers who can make reports about
firms to industry organizations like the Better Business Bureau. Towards un-
derstanding the economics of situations like these, this paper studies a simple
but general principal-agent model with a competitive future labor market that
learns about the agent’s ability through a non-verifiable report made by the
principal, and derives stark implications for optimal incentive contracts and
performance reporting policies.
The key ingredients in the model are that the principal (consumer) and

agent (contractor) can write secret and enforceable contracts over both pay-
ments and performance reports as a function of output, so that the (binding)
contract they ultimately agree to is not observed by the market (though the
market correctly infers what contract is signed in equilibrium). The assump-
tion that the contract is not observed by the market is the key departure from
most of the existing literature, and it seems realistic in, for example, the case a
homeowner contracting with a builder he found on Angie’s List. The assump-
tion that the parties can enforceably contract over performance reports (i.e.,
that the principal can commit to an information disclosure policy) is standard
in the literature, and provides a benchmark that seems reasonable in the mo-
tivating examples, where consumers are short-run players with little incentive
to maintain reputations for accurately reporting performance to the market.1

1I do not mean to suggest that consumers literally write contracts specifying exactly
what reports they will give about their contractors as a function of output, but rather than
this model is a useful abstraction in the case where consumers have little incentive to renege
on their promised reports. The literal contracting behavior underlying the model should
be viewed as including making private promises such as, “I’ll pay an extra $100 if you do a
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This combination of assumptions has novel implications. The benchmark re-
sult is that if transfers between the principal and agent are unrestricted then
the principal’s report cannot affect the agent’s future wage in equilibrium.
The reason is simple but robust: if the market expects the principal to send
a bad report after some realization of output, then the principal can offer a
contract that instead sends a good report after that realization and charges
the agent his valuation of receiving the good report. Since the contract offer is
not observed by the market and the principal is willing to send the misleading
report, this is a profitable deviation.2

The contracting problem is more interesting in the presence of a limited
liability constraint that rules out payments from the agent to the principal,
and the analysis of this contracting problem is the core of my analysis. In
this case, the threat of giving a bad review is useful for providing incentives
to the agent, and performance reports can therefore convey information that
is relevant for wages. Nonetheless, quite generally the reporting policy can
only partition output into two classes– “good news” and “bad news”– and
furthermore the good report is weak, in that some agents receive good reports
even if they do not receive payments.3 More precisely, the optimal contract
consists of three parts: when output is low, the agent receives the bad report
and no payment; when output is intermediate, the agent receives the good
report but still no payment; and when output is high, the agent receives the
good report and is paid. In addition, the principal is always better off in an
equilibrium in which performance reports convey wage-relevant information
to the market, because this makes performance reports useful instruments for
providing incentives. This implies that the principal prefers to direct the
agent to jobs which are informative about her ability. For example, if more
diffi cult jobs are more informative about ability, then the principal directs the
agent to ineffi ciently diffi cult jobs. Finally, the principal can even be better
off in an informative equilibrium of this type than he is without the limited
liability constraint. This yields conditions under which restricting transfers
from contractors to employers may be effi cient.

great job,”or “I’ll write a negative review if you do a bad job.” In many situations such
promises are not incredible.

2However, the performance report can provide wage-irrelevant information in equilib-
rium, such as which of two tasks the agent is better at.

3Both the results that performance reports are not very informative and that the good
report is very weak are consistent with evidence from feedback mechansims on websites such
as eBay. For example, Resnick et al (2006) write that, “The most striking feature of eBay
feedback is that it is so positive. Sellers received negative feedback only 1% of the time,
and buyers 2%.”
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The main results of the model are robust to three natural extensions. First,
the form of the optimal contract and reporting policy are unchanged if the
agent has additional career concerns due to direct observation of output by
the market. Second, only information about the agent’s ability that is reflected
in output can be conveyed to the market in equilibrium, and therefore all other
information that the principal might have is irrelevant for the agent’s future
wage. Finally, the main results are largely robust to the possibility that the
principal might face “lying costs”if she fails to report output truthfully (which
may be due to ethical constraints, reputational concerns, or any other reason).
The paper proceeds as follows. Section 2 discusses related literature. Sec-

tion 3 introduces the model. Section 4 demonstrates the impossibility of
wage-relevant communication with unrestricted contracts. Section 5, which
contains the main analysis, characterizes optimal contracts with limited lia-
bility. Section 6 compares effi ciency with and without the limited liability
constraint. Section 7 briefly considers three extensions. Section 8 concludes.
All proofs, except for the proof of main result of Section 5, are deferred to an
appendix.

2 Related Literature

This paper studies a principal-agent model where the agent has career concerns
that are mediated by an information disclosure rule chosen by the principal.
It is therefore related to the literatures on career concerns, information dis-
closure in employment relationships, certification, and collusion in hierarchies
(the latter because secret contracting between the principal and agent may be
viewed as collusion).
Career Concerns: The literature on career concerns literature originated

with Holmström (1982), who studies incentives generated by pure career con-
cerns. The interaction of career concerns and static contracts is studied by
Gibbons and Murphy (1992), who provide theory and evidence on the mix
of career concerns and linear contracts, and Dewatripont, Jewitt, and Tirole
(1999), who compare the role of information in career concerns and static con-
tracts.4 These papers do not characterize optimal nonlinear contracts with
both career concerns and explicit incentives, as this is in general intractable;
however, the current paper shows that it is possible to describe optimal con-
tracts when career concerns operate through non-verifiable performance re-
ports.

4My setup of career concerns with a general information structure in a two-period model
is closely related to Dewatripont, Jewitt, and Tirole (1999).
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Information Disclosure in Employment : A recent and rapidly growing
literature on information disclosure in employment is closely related to my pa-
per (Mukherjee, 2008a, 2008b; Koch and Peyrache, 2009; Albano and Leaver,
2005; Bar-Isaac, Jewitt, and Leaver, 2008; Calzolari and Pavan, 2006). The
main difference is that I assume that contracts are not observed by prospec-
tive employers, which leads to very different results.5 My assumption seems
reasonable for the case of consumers posting semi-anonymous reports about
contractors online, while the alternative assumption seems better for large em-
ployers whose employment and reporting practices are well-known. Indeed,
this difference in observability is the key difference between this paper and
Mukherjee (2008a), who shows that full disclosure of the principal’s informa-
tion is often optimal. He also discusses how a version of my benchmark result
on the impossibility of wage-relevant information transmission would hold in
his model if contracts were unobservable.6 Mukherjee also studies the inter-
action of information disclosure and relational contracting in a second paper
(Mukherjee, 2008b). Koch and Peyrache (2009) present a related model with
two agents and limited liability and focus on how the disclosure policy can be
used to transfer continuation utility between the agents. They show that full
disclosure is generally suboptimal, and that relative performance evaluations
can be superior to individual evaluations. Albano and Leaver (2005) study in-
formation disclosure in organizations with rigid wages (like many public sector
organizations), and characterize when information disclosure makes recruiting
and retaining employees more diffi cult for these organizations. Bar-Isaac, Je-
witt, and Leaver (2008) build on the classic contributions of Waldman (1984)
and Greenwald (1986) on adverse selection in the labor market by letting
agents’abilities be firm-specific, and develop a general model of information
disclosure and its consequences for the labor market. These models are some-
what less closely related to mine because there are no career concerns or moral
hazard in these models, and also because in these models the initial employer
can continue to employee the agent in the future, unlike in my paper. There
is also no moral hazard in Calzolari and Pavan (2006), who consider a general
model of sequential contracting with adverse selection (in that the agent’s type
is her private information, in contrast to the symmetric information case of my

5The assumption that the principal can commit to an information disclosure policy,
however, is common to my paper and the literature.

6Another paper that explicitly discusses the problem that employees can bribe employers
into giving positive reports is Karlan et al (2008). In their model, employers have incentives
to report truthfully in order to maintain their reputations with other employers. Karlan
et al do not focus on optimal contracting, but rather on what kind of jobs will be found
through recommendations.
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paper and most of the career concerns literature). Their focus is on deriving
conditions under which it is optimal for the upstream principal to conceal all
information about the agent from the downstream principal.
Certification: Another related paper is Lizzeri’s (1999) model of certifi-

cation intermediaries, in which an intermediary publicly commits to an infor-
mation disclosure policy before testing a product and reporting the outcome
of the test to prospective buyers (see also Albano and Lizzeri, 2001). As
compared to Lizzeri, the agent being tested in my model also performs a job
for the principal, and the chosen disclosure policy is observed by the agent
but not by prospective buyers. These differences lead my analysis to be very
different from his: for example, I focus on the contracting problem between
the principal and agent, holding market beliefs fixed, while Lizzeri focuses on
an unravelling argument that implies that all sellers go to the intermediary,
which earns high profits. Nonetheless, issues raised by unobservable disclosure
policies– which are the focus of the current paper– do seem relevant for the
certification literature. For example, my results imply that certification inter-
mediaries benefit from the presence of strong anti-bribery laws when disclosure
policies are unobservable.7

Collusion in Hierarchies: Because I assume that the market does not
observe the contract between the principal and agent, this paper is also related
to the large literature on collusion in hierarchies, starting with Tirole (1986).8

The model would be fit into to this literature directly if prospective employers
could provide incentives for the current employer to report accurately. This
possibility seems likely to arise when, for example, the current employer is
a long-run player in the market or when the current and future employers
are part of the same organization, but does not seem as important in the
motivating contracting examples.
Related Analysis: Finally, my analysis of optimal contracting with per-

formance reporting and limited liability is related on a more technical level
to Sherstyuk (2000), who analyzes a canonical principal-agent problem with
limited liability and the ability of the principal to (ineffi ciently) punish the

7I thank a referee for this point.
8See, for example, Laffort and Martimort (1997, 2000) for a general mechanism design

approach to collusion, Baliga and Sjöström (1998) and Laffont and Martimort (1998) on the
role of delegation in such models with moral hazard, Mookerherjee and Tsumagari (2004)
on such models with adverse selection, and Baliga (1999) and Faure-Grimaud, Laffont, and
Martimort (2003) on collusion with soft information. Further references may be found
in Section 8.6 of Bolton and Dewatripont’s (2005) book. Strauz (2005) and Peyrache
and Quesada (2011) study the possibility of collusion between sellers and intermediaries,
connecting the literatures on collusion and certification.
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agent. In her model, there is one exogenous punishment that the principal
may choose to inflict or not. Using a similar argument to mine, she shows
that the principal punishes the agent for very bad outcomes, neither punishes
nor rewards the agent for intermediate outcomes, and rewards the agent for
good outcomes. In my model, giving a bad review is like “punishment”(in
that this hurts the agent without helping the principal), where the size and
nature of punishments are endogenous. Thus, Sherstyuk’s model could be
interpreted as a “reduced form”of my model, where the consequences of bad
reviews for the agent are exogenous.9 In terms of analysis, my approach to the
principal-agent problem also draws heavily on Holmström (1979) and Jewitt,
Kadan, and Swinkels (2008).

3 Model

I consider a two-period model consisting of a principal-agent problem followed
by the agent’s hiring in a competitive labor market: in the main motivating
example, the principal is a consumer hiring a contractor (the agent) to perform
a job for her, before reporting to a website or other database.10 The periods
are linked by the possibility that the principal may send a performance report
to the market, which may influence the market’s assessment of the agent’s
ability and thereby influence the wage the agent earns in the second period.
Formally, the agent has underlying ability η ∼ G(η) with density g(η) and
expectation η̂, which is initially unknown to all players. If an agent with ability
η exerts effort a in period 1, period 1 output y is distributed according to cdf
F (y|a, η) with density f (y|a, η), which I assume is continuously differentiable
with respect to a. Exerting effort a costs the agent c (a) utils. The principal
observes realized output but not chosen effort. At the beginning of period 1,
the principal offers the agent a contract (s (y) , r (y)) consisting of a payment
s (y) ∈ R and a report (real number) r (y) ∈ R conditional on y. If the agent
rejects the offer, she obtains outside option ū, the principal receives 0, and
the game ends. Otherwise, she chooses an effort level a, and then y, s (y),
and r (y) are realized. I assume that the principal can fully commit to such a
contract.11

9There is also uncertainty about the agent’s ability in my model, but not in Sherstyuk’s.
10Thus, the “labor market” is best interpreted as a market for short-term contracting,

rather than long-term employment.
11Full commitment is a benchmark rather than an assumption that is intended to be

perfectly realistic, as in reality there is always some scope for renegotiating the contract
after output is realized. See the end of this section as well as Sections 5.1 and 7.3 for
discussion of this assumption.
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After output is realized, potential period 2 employers observe report r and
rationally update their beliefs about the agent’s ability η. Crucially, I assume
that potential period 2 employers observe the principal’s report r but do not
observe the contract (s (y) , r (y)) (though they correctly infer what contract is
offered in equilibrium). For simplicity, I assume that the competitive period
2 labor market forces potential employers to pay the agent a second period
wage that depends only on the expectation of the agent’s ability conditional
on the report. If the market’s expectation of η conditional on report r is η̃,
then the period 2 wage is denoted w (η̃). Assume that w (η̃) is increasing in
η̃. Let ŵ ≡ w (η̂), the period 2 wage when the market’s posterior expectation
of the agent’s ability equals its prior expectation.12

There is no discounting between the periods, and all consumption takes
place at the end of period 2. I assume that the agent has differentiable,
increasing, and concave utility function u (w) and that the principal is risk-
neutral (though this can be easily relaxed). Therefore, given effort a, output
y, contract (s (y) , r (y)), and expected ability η̃, the principal’s payoff is

y − s (y) ,

and the agent’s payoff is

u (s (y) + w (η̃))− c (a) .

The goal is to characterize the pure-strategy perfect Bayesian equilibria
(PBE) of this game, defined as follows: Given a contract (s∗ (y) , r∗ (y)) and
an effort level a∗, let w∗ (r) ≡ w (η̃ (r)), where η̃ (r) is the expectation of η
conditional on r, given by

η̃ (r) =

∫
η

η

(
g (η)

∫
y:r∗(y)=r f (y|a∗, η) dy∫

η′ g (η′)
∫
y:r∗(y)=r f (y|a∗, η′) dydη′

)
dη

if
∫
y:r∗(y)=r

∫
η
g (η) f (y|a∗, η) dydη > 0, and given by η̃ (r) = η̂ otherwise.13

Then a (pure-strategy) PBE is a contract (s∗ (y) , r∗ (y)) and an effort level a∗

12The assumption that the period 2 wage depends only on expected ability is not needed.

More generally, if the wage was a function w
(
G̃
)
of the entire posterior distribution of

ability G̃, then all the results of the paper go through under the condition that if G̃ is in
the interior of the convex hull of a set of distributions G and infG∈G w (G) < supG∈G w (G),

then w
(
G̃
)
∈ (infG∈G w (G) , supG∈G w (G)).

13That is, it is assumed that the market interprets out-of-equilibrium reports r as “trem-
bles”by the principal, and thus as uninformative of the agent’s ability. This can be relaxed.
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such that

a∗ ∈ arg max
a

∫
y

∫
η

u (s∗ (y) + w∗ (r∗ (y))) g (η) f (y|a, η) dηdy − c (a)

and ∫
y

∫
η

u (s∗ (y) + w∗ (r∗ (y))) g (η) f (y|a∗, η) dηdy − c (a∗) ≥ ū,

and there does not exist another contract (s (y) , r (y)) and effort level a′ sat-
isfying

a′ ∈ arg max
a

∫
y

∫
η

u (s (y) + w∗ (r (y))) g (η) f (y|a, η) dηdy − c (a) ,

∫
y

∫
η

u (s (y) + w∗ (r (y))) g (η) f (y|a′, η) dηdy − c (a′) ≥ ū,

and∫
y

∫
η

(y − s (y)) g (η) f (y|a′, η) dηdy >

∫
y

∫
η

(y − s∗ (y)) g (η) f (y|a∗, η) dηdy.

Before proceeding, I briefly discuss the key assumption that the principal
can fully commit to a contract (s (y) , r (y)) and that this contract is not ob-
servable to the market. The assumption that the principal can commit to
a monetary contract s (y) is standard and is consistent with the motivating
examples of spot-contracting. The assumption that the principal can commit
to a reporting rule r (y) is also standard in the literature.14 One interpretation
of the principal’s ability to commit to a reporting rule is that if he promises
the agent that he will send report r (y) after output y while the market ex-
pects that he will send report r∗ (y) after output y, then making report r∗ (y)
is more psychologically costly to him than is making report r (y); that is, the
principal faces a higher cost of “breaking his promise” to the agent than of
“misleading” the market. Since in many cases the principal interacts more

14For example, the principal commits to an information disclosure rule in Mukherjee
(2008a, 2008b), Koch and Peyrache (2009), Albano and Leaver (2005), Bar-Isaac, Jewitt,
and Leaver (2008), and Calzolari and Pavan (2006). Of course, in reality a principal cannot
commit to literally any reporting rule r (y). But allowing him to do so in the model leads to
the conclusion that the optimal reporting rule (both in the cases with and without limited
liability) is quite simple and intuitive. This is similar to the situation in the classical
principal-agent model, where the assumption that the principal can commit to literally any
monetary contract s (y) is not realistic but is still a natural and useful assumption.
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directly with the agent than with prospective future employers, this interpre-
tation is very consistent with evidence from the psychology and economics
literature that face-to-face interactions tend to exhibit high levels of trust and
trustworthiness (see, e.g., Valley, Moag, and Bazerman (1998) and references
therein). This is especially true in the motivating example of a consumer hir-
ing a contractor to provide a personal service and then posting a performance
report to a large website. Nonetheless, in Section 7.3 I show that many of the
implications of the model are robust to the possibility that the principal may
face a cost of “lying”to the market but not to the agent, where the lying cost
should be interpreted not only as a psychology cost but also as a reduced form
for all sorts of costs of misleading the market, including in particular the cost
of losing a reputation for truthful reporting (which could easily be derived ex-
plicitly in a repeated game model). However, if the principal cannot commit
to a reporting rule at all, then he is indifferent among all reports ex post, and
it is not clear what report he might be expected to send.15

Finally, the assumption that the contract is not observable to the mar-
ket is the main difference between this paper and the existing literature on
information disclosure in employment relationships, and it seems realistic in
the case of a small employer whose employment and reporting practices are
not well known by the market. Mukherjee (2008a) studies a model similar to
mine under the assumption that the contract is observable to the market, and
finds that full disclosure is often optimal, essentially because full disclosure is
effi cient and the principal can extract the resulting rents from the agent up
front.

4 Unrestricted Contracts

This section presents the benchmark result that when transfers are unrestricted
performance reporting cannot convey wage-relevant information about the
agent’s ability. Formally, in any PBE the agent’s second-period wage equals
ŵ, her wage in the absence of any performance reporting. The intuition for
this result is simple: Suppose reports r̄ and r induce second period wages
w∗ (r̄) > w∗ (r). Then the principal can offer to always report r̄ and to pocket
the difference w∗ (r̄) − w∗ (r) when output y is such that r∗ (y) = r, and the
agent is willing to accept such a contract. The formal result is the following:

Proposition 1 In any PBE, the agent’s period 2 wage equals ŵ with proba-

15The possibility that the report is determined by renegotiation with the agent is discussed
at the end of Section 5.1.
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bility one.

Proposition 1 is a very general result: if there are no restrictions on trans-
fers between the principal and agent, then the principal’s performance report
cannot affect the agent’s future wage. However, performance reports can still
convey some information about the agent’s ability, in that the posterior dis-
tribution of the agent’s ability can differ from the prior. This information can
potentially be socially valuable. For example, if ability is two-dimensional and
consists of, say, ability to fix plumbing problems and ability to fix electrical
problems, and if in period 2 the employee is paid the sum of her expected
ability in each dimension, then the period 1 report can convey which dimen-
sion the employee is better at, and this could lead the employee to be hired
for a more appropriate job in period 2 (while being paid the same wage as
if this information had not been conveyed). In other words, it is as if the
principal is biased toward increasing the agent’s period 2 wage, and she can
only convey information “orthogonal”to this bias. Conceptually, this point
is a special case of Chakraborty and Harbaugh’s (2010) general analysis of
multidimensional communication with a sender with known bias.16

5 Limited Liability

This section presents the main part of the analysis, which characterizes the
optimal incentive contract and performance reporting policy under limited
liability. Section 5.1 contains the main characterization, and Section 5.2
discusses the consequences of informative reporting for the principal’s payoff
and implications for job allocation.

5.1 Optimal Contracts

Assume now that the agent has limited liability, that is, that s (y)must be non-
negative for all y. As usual, this assumption can be justified in the presence of
literal limited liability laws or when the agent is wealth and credit constrained.
In the present context, it can also be viewed as a social norm under which
employers are willing to accept “discounts” in exchange for positive reports,
but not “bribes.” The analysis in this section is more involved than that in
Section 4 and requires using the first-order approach to the principal-agent
problem. I therefore impose the following conditions for the remainder of the
paper:

16I thank a referee for pointing out this connection.

10

The B.E. Journal of Theoretical Economics, Vol. 12 [2012], Iss. 1 (Contributions), Art. 6



Condition 1 (MLRP)
∫
η fa(y|a,η)g(η)dη∫
η f(y|a,η)g(η)dη

is increasing in y.

Condition 2 (CDFC)
∫
η
∂2F (y|a,η)

∂a2
g (η) dη ≥ 0.

Condition 1 says that the marginal distribution over η of f (y|a, η) satisfies
the monotone likelihood ratio property (MLRP). Condition 1 is related to re-
quiring MLRP for each ability realization η but neither MLRP of the marginal
distribution over η nor MLRP for each η imply the other. It is not hard to
see that a suffi cient, though certainly not a necessary, condition for Condition
1 is that fa(y|a,η)

f(y|a,η′) is increasing in y for all η, η
′– of course, this is also stronger

than MLRP for each η. MLRP of the marginal distribution over η is analyzed
in some detail in Dewatripont, Jewitt, and Tirole (1999).
Condition 2 says that the marginal distribution over η of F (y|a, η) is convex

in effort. This is the analog of the usual convexity of the distribution function
(CDFC) property for the case where η is uncertain. Jewitt, Kadan, and
Swinkels (2008) show that MLRP and CDFC are suffi cient for the first-order
approach the principal-agent problem to be valid when η is fixed, and it is
immediate that their arguments apply when η is uncertain under Conditions
1 and 2. I thus use the first-order approach for the remainder of the paper
without further comment.
The main result of this section is the following:17

Proposition 2 Fix a PBE (s (y) , r (y) , a), and let w ≡ infy w
∗ (r (y)) and

w̄ ≡ supy w
∗ (r (y)). Then there exist y < ȳ such that

1. If y < y, then w∗ (r (y)) = w and s (y) = 0.

2. If y ∈
(
y, ȳ
)
, then w∗ (r (y)) = w̄ and s (y) = 0.

3. If y > ȳ, then w∗ (r (y)) = w̄, s (y) > 0, and s (y) is increasing in y.

Furthermore, w∗ (r (y)) = w̄ with positive probability.

Proposition 2 says that, under MLRP and CDFC, the optimal contract
consists of at most three regimes in any PBE. For the lowest realizations of
output, the principal gives the worst possible report and does not pay the
agent. For intermediate output, the principal gives the best possible report

17To keep the statement of Proposition 2 concise, I ignore probability zero events. Tech-
nically, the conclusions about w (η̃ (r (y))) and s (y) in points 1-3 in the statement of Propo-
sition 2 hold with probability one, conditional on y being in the specified range.
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but still does not pay the agent. For the highest values of output, the principal
gives the best possible report and also pays the agent.
The intuition for this result is fairly straightforward. As is standard in

principal-agent models, MLRP implies that the principal wants to give the
agent higher total compensation (performance report plus payment) for higher
realizations of y. Increasing the agent’s total compensation by giving a better
report is free for the principal, while increasing the agent’s total compensation
through payment is costly, so the principal always gives the best possible report
before she starts paying the agent. There can be an intermediate range of
realizations of y for which the principal gives the best report but does not
pay the agent. In addition, it is (with probability one) not optimal for the
principal to give any report other than the best or worst one, as she always
wants to either maximize or minimize the agent’s period 2 wage.18 These
considerations– worst report for low output, best report for medium and high,
payment for high– pin down the form of the optimal contract.19

Note that Proposition 2 states that w∗ (r (y)) = w̄ with positive probability,
but not that w∗ (r (y)) = w or s (y) > 0 with positive probability. Intuitively,
this is because there may be no outputs that are suffi ciently informative of
low effort for the principal to want to give the bad report; and there may be
no outputs that are suffi ciently informative of high effort for the principal to
want to make payments. However, the proof of Proposition 2 shows that all
three regimes described in Proposition 2 exist if there are outputs that are
suffi ciently informative of both good and bad effort.
Proof of Proposition 2. Step 1: Principal’s Lagrangian and First-Order
Condition. The principal’s problem is

max
s(y)≥0,r(y),a

∫
y

∫
η

(y − s (y)) g (η) f (y|a, η) dηdy

subject to∫
y

∫
η

u (s (y) + w∗ (r (y))) g (η) f (y|a, η) dηdy − c (a) ≥ ū, (IR)

18Formally, this follows because the principal’s Lagrangian is linear in the agent’s utility
(as is standard in principal-agent models), and the principal’s payoffdoes not directly depend
on the agent’s period 2 wage.
19Proposition 2 parallels Propositions 1 and 2 in Sherstyuk (2000).
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and

a ∈ arg max
a′

∫
y

∫
η

u (s (y) + w∗ (r (y))) g (η) f (y|a′, η) dηdy − c (a′) . (IC)

Using the first-order approach and letting λ be the multiplier on the IR con-
straint and µ the multiplier on the IC constraint, the principal’s Lagrangian
becomes

L =

∫
y

∫
η

{(y − s (y)) f (y|a, η) + λ [u (s (y) + w∗ (r (y))) f (y|a, η)− c (a)]

+µ [u (s (y) + w∗ (r (y))) fa (y|a, η) dηdy − c′ (a)]} g (η) dηdy.

The first order condition with respect to s (y) is a version of the classic equation
of Holmström (1979):

1

u′ (s (y) + w∗ (r (y)))
= λ+ µ

∫
η
fa (y|a, η) g (η) dη∫
η
f (y|a, η) g (η) dη

. (1)

This must hold whenever s (y) > 0.
Step 2: Optimality of Extremal w∗ (r). Note that the Lagrangian is strictly

increasing in w∗ (r (y)) if λ
∫
η
f (y|a, η) g (η) dη > −µ

∫
η
fa (y|a, η) g (η) dη, is

strictly decreasing in w∗ (r (y)) if the reverse inequality holds, and does not
depend on w∗ (r (y)) if λ

∫
η
f (y|a, η) g (η) dη = −µ

∫
η
fa (y|a, η) g (η) dη. As-

sume for the remainder of the proof that
∫
η
f (y|a, η) g (η) dη > 0 (the argument

for
∫
η
f (y|a, η) g (η) dη < 0 is symmetric). Then the principal chooses r (y)

to maximize w∗ (r (y)) if

0 < λ+ µ

∫
η
fa (y|a, η) g (η) dη∫
η
f (y|a, η) g (η) dη

, (2)

chooses r (y) to minimize w∗ (r (y)) if the reverse inequality holds, and is in-
different among all choices of r (y) if there is equality in (2).
Step 3: Characterizing y and ȳ. By MLRP, if y satisfies

0 = λ+ µ

∫
η
fa
(
y|a, η

)
g (η) dη∫

η
f
(
y|a, η

)
g (η) dη

,
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then 0 < (>)λ + µ
∫
η fa(y|a,η)g(η)dη∫
η f(y|a,η)g(η)dη

if y > (<) y. Therefore, by (2) if y < y the

principal chooses r to minimize w∗ (r), and if y > y the principal chooses r to
maximize w∗ (r).20

Note also that
∫
y

∫
η
fa (y|a, η) g (η) dηdy = 0, so MLRP implies that there

is a set of outputs Y of positive measure such that
∫
η
fa (y|a, η) g (η) dη > 0

for all y ∈ Y . Since λ and µ are non-negative (which follows by standard
arguments), it follows that w∗ (r (y)) = w̄ for all y ∈ Y , and thus w∗ (r (y)) = w̄
with positive probability.
Finally, recall that (1) holds if s (y) > 0. So if s (y) > 0 then y > y (by

MLRP), and hence w∗ (r (y)) = w̄. In particular, w∗ (r (y)) is constant over
all y such that s (y) > 0, which, combined with (1) and MLRP, implies that
s (y) is strictly increasing at any y such that s (y) > 0. Let ȳ be the infimum
over y such that s (y) > 0. Then ȳ > y, by MLRP and u′ > 0. This completes
the proof of Proposition 2.
Note that MLRP is needed only to obtain the cutoff form for equilibria

in Proposition 2 and to justify the first-order approach to the principal-agent
problem; it is far stronger than needed to obtain the result that the principal
uses only the highest and lowest performance reports with probability one,
under the maintained assumption that the first-order approach is valid. For
this result, the following genericity condition is suffi cient:

Condition 3 (Genericity) For any a and y, the probability that the output
realization equals any y′ (including y) such that∫

η
fa (y|a, η) g (η) dη∫
η
f (y|a, η) g (η) dη

=

∫
η
fa (y′|a, η) g (η) dη∫
η
f (y′|a, η) g (η) dη

equals zero.

Genericity is suffi cient for the result that the principal uses only the highest
and lowest performance reports with probability one, because, by the proof of
Proposition 2, only when

0 = λ+ µ

∫
η
fa (y|a, η) g (η) dη∫
η
f (y|a, η) g (η) dη

20This shows that there exist reports r̄ and r such that w (r̄) = w̄ and w (r) = w in any
PBE in which y < y and y > y with positive probability.
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is the principal willing to give a report r such that w∗ (r) ∈ (w, w̄), and under
Genericity the probability of this event is zero.
One potential concern about the real-world feasibility of the optimal con-

tract described in Proposition 2 is that players might renegotiate after an
output that was supposed to lead to a bad report under the original contract,
with the agent offering payment or extra effort in exchange for a good report.21

However, with limited liability and unobserved effort it might be diffi cult for
the agent to make this offer credible. More generally, it is not at all clear how
one should think of this renegotiation proceeding: after the agent makes any
payment or puts in any extra effort, the principal can always hold him up for
more (and perhaps can even threaten to go back and change a good report to
a bad one). Indeed, bad performance reports do get sent in reality, so there
are clearly some frictions that can scuttle renegotiation. Thus, while study-
ing renegotiation explicitly could certainly be interesting, the full commitment
model seems at least like a reasonable benchmark.
A second, related, concern is that the agent could turn the tables by threat-

ening to send a bad report about the principal if the principal sends a bad
report about him. In particular, Dellarocas and Wood (2008) argue that fear
of such negative reciprocity is an important factor behind the overwhelmingly
positive feedback found on eBay. While this might be a problem in markets
where buyers and sellers are both long-run players, it is less important in the
leading example where buyers just need to get one job done but sellers get a
large fraction of their business through the marketplace.

5.2 Profit Comparison and Job Allocation

This section studies implications of informative performance reporting for the
principal’s payoff and (thinking slightly outside the model) for the choice of
job that the agent is hired for.
Since the principal’s performance report is cheap talk, there always exists a

babbling PBE in which it is ignored by the market, that is, in which w∗ (r) =
w (η̃) for all r. In this section, I show that if an informative PBE (i.e.,
a PBE in which w∗ (r (y)) 6= w (η̃) with positive probability) exists, then it
yields strictly higher profit for the principal than any babbling PBE, when the
principal can commit to randomizing over performance reports. Thus, the
principal benefits from wage-relevant performance reporting.
The intuition for this result is slightly subtle. Suppose that the principal

induces effort a∗ in a babbling PBE. Because there may not be a report r

21I thank an anonymous referee for suggestions here.
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that the principal can send in an informative PBE such that w∗ (r) = w (η̃),
it is not clear that the principal can always induce a∗ at as low a cost in
the informative PBE as she could in the babbling PBE. If the principal can
randomize over good and bad reports, however, she can always do so in such
a way as to give the agent the same expected utility after every realization
of y as in the babbling PBE, thus implementing a∗ at the same cost as in
the babbling PBE (as is verified in the proof). Formally, for this subsection
only I allow the principal to offer a contract (s (y) , R (y)), where R (y) is a
probability distribution over reports r (y).22

Proposition 3 If the principal can commit to a randomized performance re-
port R (y), the principal receives a strictly higher expected profit in any infor-
mative PBE than in any babbling PBE.

An interesting consequence of Proposition 3 is that, all else equal, the
principal prefers the agent’s job to be informative about the agent’s ability.
For example, consider modifying the model by adding an ex ante stage in
which the principal can assign the agent to one of two jobs, one of which
is uninformative about the agent’s ability (i.e., f (y|a, η) = f (y|a) for all
y), while the other is informative. Suppose further that both jobs yield
the same benefit to the principal, that job-assignment is observable to the
market, and that an informative PBE exists when the agent is assigned to the
informative job. For example, a homeowner may be approximately indifferent
as to whether a contractor repairs his roof using a traditional method or a
more high-tech method, and he may be able to document which method is
used by posting photographs of the finished roof online. Proposition 3 then
implies that the principal assigns the agent to the informative job (in the
example, perhaps the high-tech method). Furthermore, since Proposition 3
shows that the principal’s payoff is strictly higher in an informative PBE, this
result continues to hold if there is some cost of assigning the agent to the
informative job, for example if the informative job is slightly less productive
than the uninformative job. And, as is shown in Section 7.2, this continues

22Allowing the principal to use fully random contracts throughout the paper would not
affect any of the results, though it would substantially complicate notation. I also conjec-
ture that Proposition 3 holds even without allowing random contracts, since the principal
can simulate a random contract that reports r̄ with probability λ and reports r with prob-
ability 1 − λ when output equals y by reporting r̄ for fraction λ of the outputs in a small
neighborhood of y and reporting r for the remaining outputs in the neighborhood, under
the maintained assumption that f (y|a, η) is continuous. Rather than going into the details
of such an argument, I simply allow the principal to use randomized performance reports in
this subsection.
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to hold if the principal has additional information about the agent’s ability,
as in the case where the principal knows the agent’s ability perfectly. As this
makes clear, the principal benefits from assigning the agent to the informative
job not because she herself learns more about the agent’s ability by doing so,
but rather because this allows her to credibly convey information about the
agent’s ability to the market, and thus to use performance reporting to provide
incentives to the agent.

6 Comparing Unrestricted Contracts and Lim-
ited Liability

I have shown that limited liability allows for wage-relevant information to be
conveyed by performance reports, and that informative performance reporting
is good for the principal. This suggests that the principal may sometimes
actually be better off in the presence of the limited liability constraint. This
section investigates this possibility.
Whether the principal can be better off under limited liability turns out to

be closely related to whether w is a linear function of η̃. If w is linear, then no
performance reporting policy can increase the agent’s ex ante expected period
2 wage, and it can be shown that limited liability makes the principal weakly
worse off. If w is nonlinear, I show by example that limited liability can make
the principal better off.
Before presenting the results, let me briefly remark on the condition of

linearity of w. It seems plausible for w to be linear in cases where the agent
is assigned to the same job in period 2 regardless of the market’s belief about
her ability: for example, when the agent is paid a piece-rate, and her ability
is her expected hourly output. On the other hand, w is likely to be nonlinear
when which job the agent does in period 2 job depends heavily on her ability.
For example, Rosen (1981, 1982) presents two canonical theories of extreme
nonlinearity of wages in ability: “superstar”fields (Rosen, 1981) and corporate
hierarchies (Rosen, 1982). In these settings, it is natural to think that credible
performance reporting is very important, and it is thus natural that previous
employers can benefit from the limited liability constraint that makes this
possible.
The following simple example can be thought of as a “superstar”job a la

Rosen, where w is very nonlinear and both the principal and agent are better
off in the presence of limited liability:23

23To keep the example simple, I have assumed that ability, effort, and output are discrete,
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Example 1 There be two ability levels, η̄ > η, two effort levels, ē > e, and
two output levels, 1 and 0. The probability of each ability level is 1

2
, output is

always 1 if both η = η̄ and e = ē, and otherwise output is always 0. Let ū =
0, c (e) = 0 and c (ē) = 2. Both the principal and agent are risk-neutral.
Note that, in the absence of a second-period labor market, the optimal contract
induces the first-best effort level e, and both the principal and the agent receive
payoff zero.
Now suppose that wages in the second-period labor market are given by

w (η̃) = 10 if η̃ = η̄, and w (η̃) = 0 if η̃ ∈
[
η, η̄
)
; thus, the wage is 10 if the

market is certain that the agent is high-ability, and otherwise it is 0. Without
limited liability, Proposition 1 implies that w (η̃) = ŵ = 0 with probability
one in any PBE. Therefore, the optimal contract without limited liability is
identical to the optimal contract without any second-period labor market, and
it yields payoff zero for both the principal and the agent.
However, with limited liability the following is a PBE: the principal offers

the contract r (1) = H, r (0) = L and s (1) = s (0) = 0; the agent chooses
e = ē; and w (H) = 10 and w (L) = 0. This is a PBE because the principal
receives her highest feasible payoff of 1

2
, and the agent receives payoff 1

2
(10) +

1
2

(0) − 2 = 3 from choosing effort ē but would receive payoff 0 from choosing
effort e.

In this example, the period 1 job is diffi cult and unimportant, and there-
fore not worth doing for its own sake, but is an excellent signal of the agent’s
ability. The agent’s second period market wage is highly nonlinear in the
agent’s perceived ability; she is heavily rewarded if the market is certain that
she is of high ability, and it otherwise paid nothing. For example, the sec-
ond period labor market may consist of large companies looking for CEOs.
Without limited liability, however, the principal cannot credibly convey the
valuable information about the agent’s ability contained in y, as in Proposi-
tion 1. With limited liability, the principal can now use honest reporting to
induce effort, and this is anticipated by the market.
The logic behind the above example is compelling for many applications,

but it depends crucially on the nonlinearity of w (η̃). In particular, the princi-
pal always does at least as well without limited liability if w (η̃) is linear. The
intuition is that if w (η̃) is linear, then conveying information about the agent’s
ability to the market is not valuable to either the principal or the agent, so
limited liability imposes only a cost and not a benefit. The proof proceeds by
starting with an arbitrary PBE of the model with limited liability and showing

and that the agent is risk-neutral, so the example does not exactly fit the model. It should
be clear that the example could be perturbed to fit the model exactly.

18

The B.E. Journal of Theoretical Economics, Vol. 12 [2012], Iss. 1 (Contributions), Art. 6



that the principal’s profit must be weakly higher in any PBE of the model with
unrestricted contracts.

Proposition 4 If w (η̃) is linear, then the principal’s payoff in any PBE of
the model with unrestricted contracts is at least as high as her payoff in any
PBE of the model with limited liability.

7 Extensions

This section considers three extensions of the model: the first two concern
modifications to the information structure, and the third introduces costs to
the principal of misreporting output. Section 7.1 allows the market to receive
direct signals of output in addition to performance reports. Section 7.2 al-
lows the principal to receive direct signals of the agent’s ability in addition to
output. And Section 7.3 allows the principal to face a cost of distorting the
agent’s period 2 wage.

7.1 Additional Career Concerns

In this section, I assume that the market directly observes an informative
signal of output σ in addition to the principal’s performance report, where
σ is distributed H (σ|y) with density h (σ|y). The presence of such a signal
may lead to “standard”career concerns for the agent acting directly through
output rather than through the performance reporting, and this can affect the
agent’s behavior in equilibrium. Nonetheless, the main results on the form
of optimal contracts and reporting policies from Sections 4 and 5 continue to
apply. Formally, the following result establishes natural generalizations of
Propositions 1 through 3 that allow for direct observations of output. The
intuition is that the optimal use of performance reports for incentive provision
depends only on the informativeness of different output realizations about the
agent’s effort, and this is independent of the fact that the agent may have
additional incentives to exert effort via the effect of y on the distribution of
σ.24

Proposition 5 With unrestricted contracts, in any PBE,∫
σ
u (s (y) + w∗ (r (y) , σ))h (σ|y) dσ = maxr

∫
σ
u (s (y) + w∗ (r, σ))h (σ|y) dσ

with probability one.
With limited liability, in any PBE, there exist y < ȳ such that

24In Proposition 5, w∗ (r, σ) is the agent’s period 2 wage given report r and signal σ,
which generalizes w∗ (r) in the natural way.
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1. If y < y, then ∫
σ

u (s (y) + w∗ (r (y) , σ))h (σ|y) dσ

= min
r

∫
σ

u (s (y) + w∗ (r, σ))h (σ|y) dσ,

and s (y) = 0.

2. If y ∈
(
y, ȳ
)
, then ∫

σ

u (s (y) + w∗ (r (y) , σ))h (σ|y) dσ

= max
r

∫
σ

u (s (y) + w∗ (r, σ))h (σ|y) dσ,

and s (y) = 0.

3. If y > ȳ, then ∫
σ

u (s (y) + w∗ (r (y) , σ))h (σ|y) dσ

= max
r

∫
σ

u (s (y) + w∗ (r, σ))h (σ|y) dσ,

s (y) > 0, and s (y) is increasing in y.

Furthermore, the principal’s expected profit is higher in any informative
PBE than in any babbling PBE.

One difference between Proposition 5 and the earlier results is that the
best performance report is no longer necessarily the report that maximizes∫
σ
w∗ (r, σ)h (σ|y) dσ, since the principal and agent care about the agent’s

expected utility rather than her expected wage, and these need not coincide
now that the second period wage is not a deterministic function of the report.
In this way, performance reporting now can convey wage-relevant information
(for some distributions of σ), albeit only in a very special way. For example,
if the agent’s utility function displays decreasing absolute risk aversion, then
it may be optimal for the principal to send a safe report that guarantees a
moderate period 2 wage when the period 1 payment is low, and send a “risky”
report that leads to either a low or high period 2 wage (depending on the
realization of σ) when the period 1 payment is high.
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7.2 Additional Signals of Ability

This section allows for the possibility that the principal may have information
about the agent’s ability beyond the information that is reflected in output,
and asks whether such information can ever be conveyed in equilibrium. This
possibility is of course quite natural even in the case of spot-contracting be-
tween the principal and agent. For example, a consumer likely learns about
something a contractor’s personality and professionalism in the course of dis-
cussing a job with her, and this information probably cannot be inferred from
the quality of output.
Formally, returning to the baseline model suppose that the principal ob-

serves the realization of a random variable ρ, distributed J (ρ|η) (in addition
to observing y). For example, the principal could perfectly observe η. The
result of this section is that in equilibrium the principal will essentially never
use ρ to convey wage-relevant information about η, no matter how informative
ρ is about η.

Proposition 6 In any PBE with or without limited liability, w∗ (r (y, ρ)) =
w∗ (r (y, ρ′)) for all ρ, ρ′ with probability one.25

As is clear from the proof, Proposition 6 follows immediately from the
earlier analysis. Nonetheless, this result has a possibly counterintuitive im-
plication: the principal can only convey wage-relevant information about η
via reports about a random variable that she personally cares about. This is
because she is willing to convey information about η only to the extent that
doing so provides incentives to the agent, and reporting on ρ directly has no
effect on the agent’s incentives. Hence, the fact that an agent’s current em-
ployer may learn a lot about her ability in the course of their relationship does
not imply that the employer is a good source of information about the agent’s
ability.

7.3 Lying Costs

As discussed in Section 3, it may be reasonable to assume that the principal
would rather mislead the market about what wage the agent should receive
than lie to the agent about what performance report he will send. But of
course in some cases it may be the principal’s cost of “lying” to the market

25As in the discussion following Proposition 2, the maintained assumptions of MLRP
and CDFC can be replaced by Genericity for this result, under the assumption that the
first-order approach is valid.
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that is more relevant. For example, this could be the case if the principal
feels an ethical obligation to the fellow users of an online rating service, or if
he has a reputation for honest reporting to protect. This section examines
the robustness of Propositions 1 and 2 to this possibility, and provides simple
conditions under which many of their conclusions are robust.
Since the model does not assign exogenous meanings to performance re-

ports, I measure the extent to which a report is a “lie”by how much it distorts
the agent’s period 2 wage relative to reporting output truthfully. Formally,
I assume that it costs the principal l (w∗ (r (y))− w̃ (y)) to send report r (y)
when output is y, where l : R→ R is a loss function representing the cost
of lying and w̃ (y) is the wage that would prevail if the principal reporting
output truthfully. The loss function l can be interpreted either as a direct
psychological cost to lying or as a reduced form for a lost reputation for honest
reporting (or for any other cost of misreporting output).26

The first result of this section is that Proposition 1 continues to hold as long
as distorting the agent’s future wage by one dollar always costs the principal
less than one dollar in lying costs. This seems to be a fairly mild condition:
for example, it holds whenever the principal can restore his good standard
with a prospective employer by doing a favor for him worth 99 cents. The
intuition for the result is that, under this condition, the principal can still gain
more from “selling”a good report to the agent than she loses from the lying
cost.

Proposition 7 With unrestricted contracts and lying costs, if l′ (x) < 1 for
all x ∈ R then the agent’s period 2 wage equals ŵ with probability one.

The second result of this section is that some of the conclusions of Proposi-
tion 2 also continue to hold with lying costs (maintaining the assumption that
l′ (x) < 1). In particular, it is still true that the best possible performance
report accompanies any payment to the agent. However, it is no longer the
case that the principal always gives either the best or the worst performance
report, because the benefit of using intermediate reports to reduce lying costs
may outweigh the benefit of using only extreme reports to provide incentives.

Proposition 8 With limited liability and lying costs, if l′ (x) < 1 for all x ∈ R
then there exists ȳ such that

26There are of course other ways of modelling lying costs. One appealing alternative
is assuming that it costs the principal l (w (r (y))− w (r∗ (y))) to send report r (y) when
the market expects him to send report r∗ (y), thus making the model a psychological game
(Geanokoplos, Pearce, and Stacchetti, 1989). The robustness of Propositions 1 and 2 can
also be established in this alternative model.
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1. If y < ȳ, then s (y) = 0.

2. If y > ȳ, then w∗ (r (y)) = w̄, s (y) > 0, and s (y) is strictly increasing
in y.

8 Conclusion

This paper has developed a model of performance reporting in the presence of
career concerns when contracts are not observed by the market. The model
has stark implications for optimal contracts and equilibrium performance re-
porting policies. In particular, when transfers between the principal and agent
are unrestricted, performance reports cannot convey wage-relevant information
about the agent’s ability to the market in equilibrium. When transfers are
restricted by limited liability, performance reports can convey wage-relevant
information, but the level of detail they can contain is severely limited: es-
sentially, reports can only be “good”or “bad.” In addition, the good report
is sometimes given even if output is low enough that the agent does not re-
ceive monetary payment, which implies that performance reporting does not
distinguish at all among relatively successful agents. Because performance
reporting is useful to the principal as a means of providing incentives to the
agent, the principal would like the agent to work on a job that is more in-
formative about his ability than would otherwise be optimal. These results
are robust to various extensions of the model, including the possibility that
the principal may face psychological or reputational costs if he misreports the
agent’s output to the market.
I have motivated the model with the example of websites where consumers

search for and rate contractors, and the model has some potential implications
for the design of feedback mechanisms on these websites. Most importantly,
the model predicts that such feedback will be overwhelmingly positive (in
that many contractors receive the highest rating) and uninformative (in that
there can be at most two ratings) unless consumers can be given incentives
for truthful reporting– and feedback on such websites indeed appears to have
these properties. There are a number of ways in which one could imagine
trying to provide incentives for truthful reporting on these websites, but it is
far from clear how this should be done. Indeed, characterizing optimal mech-
anisms for inducing truthful reporting in this setting seems like an interesting
direction for future work, and this could perhaps be done by building on the
model of contracting developed in this paper.
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Appendix: Omitted Proofs

Proof of Proposition 1. Suppose, towards a contradiction, that
(s∗ (y) , r∗ (y) , a∗) is a PBE in which w∗ (r) 6= ŵ with positive probability.
Then there exist reports r̄ and r such that w∗ (r̄) > ŵ > w∗ (r) and∫
y:r∗(y)=r

∫
η
g (η) f (y|a∗, η) dydη > 0 for r ∈ {r̄, r}. Replace (s∗ (y) , r∗ (y))

with (s∗ (y)− w∗ (r̄) + w∗ (r) , r̄) for all y : r∗ (y) = r, leaving the contract
unchanged elsewhere, and call the resulting contract (s (y) , r (y)). Then for
all y : r∗ (y) = r, the agent’s payoff under (s (y) , r (y)) is s∗ (y) − w∗ (r̄) +
w∗ (r) + w∗ (r̄) = s∗ (y) + w∗ (r∗ (y)), and clearly the agent’s payoff under
(s (y) , r (y)) and (s∗ (y) , r∗ (y)) also coincide for all y : r∗ (y) 6= r, so a∗ re-
mains an optimal action under contract (s (y) , r (y)). Finally, the principal’s
payoffunder (s (y) , r (y)) is strictly higher than under (s∗ (y) , r∗ (y)) when the
agent chooses action a∗, because the principal receives a weakly higher payoff
under (s (y) , r (y)) after every output, and receives a strictly higher payoff un-
der (s (y) , r (y)) whenever r∗ (y) = r, which occurs with positive probability
when the agent chooses action a∗. Therefore, (s∗ (y) , r∗ (y) , a∗) is not a PBE,
a contradiction.
Proof of Proposition 3. First observe that, in any informative PBE, there
exist r̄ and r such that w∗ (r̄) > ŵ > w∗ (r) (since if the posterior η̃ is above η̂
with positive probability then it must also be below η̂ with positive probability,
by the law of iterated expectation). Now suppose that (s∗ (y) , R∗ (y) , a∗) is
a babbling PBE. Fix an informative PBE, and define λ (y) ∈ (0, 1) to be the
solution to

λ (y)u (s∗ (y) + w∗ (r̄)) + (1− λ (y))u (s∗ (y) + w∗ (r)) = u (s∗(y) + ŵ) . (3)

for some such r̄ and r. Consider the random contract (s (y) , R (y)) given by

s (y) = s∗ (y)

R (y) =

{
r̄ with probability λ (y)
r with probability 1− λ (y)

}
.

If the principal deviates by offering contract (s (y) , R (y)) in the informative
PBE, the agent’s expected utility given y equals the left-hand side of (3). By
(3), this is the same as her expected utility given y in the babbling PBE, so a∗

is an optimal effort choice for the agent facing contract (s (y) , R (y)). Since
the principal’s expected wage bill is the same when she offers (s (y) , R (y))
or (s∗ (y) , R∗ (y)) and a = a∗, she can guarantee herself at least her payoff
from the babbling PBE by offering (s (y) , R (y)). Furthermore, Proposition
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2 (which continues to hold when the principal can commit to a randomized
performance report, as can easily be shown) shows that (s (y) , R (y)) is not an
optimal contract in an informative PBE, so the principal must receive a payoff
strictly higher than this in any informative PBE.
Proof of Proposition 4. Suppose that the (s∗ (y) , r∗ (y) , a∗) is a PBE in
the model with limited liability. Let

s (y) ≡ s∗ (y) + w∗ (r∗ (y))− ŵ.

Fix any PBE of the model with unrestricted contracts, and suppose that the
principal uses reporting rule r (y). Suppose that, starting from this PBE
of the model with unrestricted contracts, the principal deviates to offering
contract (s (y) , r (y)). If the agent accepts the contract, her payoff following
output realization y is s (y)+ŵ (by Proposition 1), which is precisely her payoff
following output realization y when the principal offers contract (s∗ (y) , r∗ (y))
in the given PBE of the model with limited liability. Hence, it is optimal for
the agent to accept the contract and chooses effort a∗. The principal’s payoff
from this deviation is therefore∫

y

∫
η

(y − s (y)) g (η) f (y|a, η) dηdy

=

∫
y

∫
η

(y − s∗ (y)− w∗ (r∗ (y)) + ŵ) g (η) f (y|a, η) dηdy

=

∫
y

∫
η

(y − s∗ (y)) g (η) f (y|a, η) dηdy, (4)

because
∫
y

∫
η
w∗ (r∗ (y)) g (η) f (y|a, η) dηdy = ŵ by linearity of w. Now, by

definition of PBE, the principal must attain a weakly higher payoff that (4)
in the PBE of the model with unrestricted contracts, and (4) is exactly the
principal’s payoff in the PBE of the model with limited liability.
Proof of Proposition 5. The principal’s problem is now

max
s(y),r(y),a

∫
y

∫
η

(y − s (y)) g (η) f (y|a, η) dηdy,

subject to

a ∈ arg max
a′

∫
y

∫
η

∫
σ

u (s (y) + w∗ (r (y) , σ))h (σ|y) g (η) f (y|a, η) dσdηdy−c (a′)

(IC)
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and∫
y

∫
η

∫
σ

u (s (y) + w∗ (r (y)))h (σ|y) g (η) f (y|a, η) dσdηdy − c (a) ≥ ū. (IR)

This yields Lagrangian

L =

∫
y

∫
η

∫
σ

{(y − s (y)) f (y|a, η)

+ λ [u (s (y) + w∗ (r (y) , σ))h (σ|y) f (y|a, η)− c (a)]

+ µ [u (s (y) + w∗ (r (y, σ)))h (σ|y) fa (y|a, η) dηdy − c′ (a)]}dσg (η) dηdy.

Differentiating with respect to s (y) yields

0 <
1∫

σ
u′ (s (y) + w∗ (r (y) , σ))h (σ|y) dσ

= λ+ µ

∫
η
fa (y|a, η) g (η) dη∫
η
f (y|a, η) g (η) dη

.

Linearity of the Lagrangian in w∗ (r (y) , σ) now implies that the principal
chooses r (y) to maximize

∫
σ
u (s (y) + w∗ (r (y) , σ))h (σ|y) dσ whenever

0 < λ+ µ

∫
η
fa (y|a, η) g (η) dη∫
η
f (y|a, η) g (η) dη

,

and chooses r (y) to minimize
∫
σ
u (s (y) + w∗ (r (y) , σ))h (σ|y) dσ whenever

the opposite inequality holds. The rest of the argument follows immediately
from the analysis in Sections 4 and 5.
Proof of Proposition 6. It is easy to check that allowing the principal
to offer contracts of the form (s (y, ρ) , r (y, ρ)) does not affect the validity of
Propositions 1 or 2. Recall from the proof of Proposition 2 that the principal
is willing to make a report r such that w∗ (r) ∈ (w, w̄) only if

0 = λ+ µ

∫
η
fa (y|a, η) g (η) dη∫
η
f (y|a, η) g (η) dη

.

Under MLRP, this occurs with probability zero. Therefore, with probability
one it is the case that either w∗ (r (y, ρ)) = w for all ρ or w∗ (r (y, ρ)) = w̄ for
all ρ.
Proof of Proposition 7. Suppose that (s∗ (y) , r∗ (y) , a∗) is a PBE in which
w∗ (r) 6= ŵ with positive probability. Consider the same alternative contract
as the in the proof of Proposition 1; that is, let s (y) = s∗ (y)−w∗ (r̄) +w∗ (r)
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for all y : r∗ (y) = r. After output y ∈ Y , the principal receives payoff

y − s∗ (y) + w∗ (r̄)− w∗ (r)− l (w∗ (r̄)− w̃ (y))

under contract (s (y) , r (y)), and receives payoff

y − s∗ (y)− l (w∗ (r)− w̃ (y))

under contract (s∗ (y) , r∗ (y)). The difference between these payoffs equals

w∗ (r̄)− w∗ (r)− (l (w∗ (r̄)− w̃ (y))− l (w∗ (r)− w̃ (y))) .

Since l′ (x) < 1 for all x ∈ R, it follows that l (w∗ (r̄) − w̃ (y))−l (w∗ (r) − w̃ (y)) <

w∗ (r̄) − w∗ (r), so this difference is positive. Hence, deviating to contract
(s (y) , r (y)) remains profitable. The rest of the argument is as in the proof
of Proposition 1.
Proof of Proposition 8. With lying costs, the Lagrangian for the principal’s
problem becomes

L =

∫
y

∫
η

{(y − s (y)− l (w∗ (r (y))− w̃ (y))) f (y|a, η)

+ λ [u (s (y) + w∗ (r (y))) f (y|a, η)− c (a)]

+ µ [u (s (y) + w∗ (r (y))) fa (y|a, η) dηdy − c′ (a)]}g (η) dηdy.

Therefore, the first-order condition with respect to r (y) continues to equals
(1), and the principal chooses r (y) to maximize w∗ (r (y)) if

0 < − l
′ (w∗ (r (y))− w̃ (y))

u′ (s (y) + w∗ (r (y)))
+ λ+ µ

∫
η
fa (y|a, η) g (η) dη∫
η
f (y|a, η) g (η) dη

.

It follows from (1) and the assumption that l′ (x) < 1 for all x ∈ R that if
s (y) > 0 then the principal chooses r (y) to maximize w∗ (r (y)). The rest of
the argument is as in the proof of Proposition 2.
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