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agent who is uninformed about the merits of the project. We show that the

principal can use delegation as a commitment device to incentivize the sender to

produce more informative evidence about the merits of the project. Although
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1 Introduction

An important question in organizational economics is whether a principal can benefit

from delegating decision-making authority to a self-interested agent. Scholars have

shown that delegation can lead to more informed decision making, either by avoiding

noisy communication between an uninformed principal and an informed agent

(Dessein 2002) or by incentivizing an agent to acquire more information (Aghion

and Tirole 1997). When the informational benefits of delegation dominate the costs

associated with loss of control, delegation is optimal for the principal.

In this paper, we consider a persuasion model in which a sender wants to persuade

an organization to implement a project of unknown quality. We are interested in

whether the principal of the organization can benefit from delegating authority to a

biased agent. In contrast to the previous literature, which assumes that the agent is

(potentially) better informed than the principal, we assume that both the principal

and the agent are ex ante uninformed about the merits of the project. Given that

the agent is biased and uninformed, one may think delegation is suboptimal: by

delegating authority to the agent, the principal loses control without receiving more

information. However, this may not be the case when information is endogenously

produced by a third party. To persuade the organization to implement the project,

the sender produces evidence about the merits of the project. We show that the

sender’s choice of evidence production process depends on who makes decisions on

behalf of the organization. The principal can use delegation as a commitment device

to incentivize the sender to produce more informative evidence about the merits of

the project. Although delegation allows the agent to implement projects that the

principal does not like, the improvement of evidence quality can dominate the costs,

making the organization better off.

We model the sender’s evidence production process as a form of Bayesian persua-

sion (Kamenica and Gentzkow 2011): the sender designs a signal, which consists of

a family of conditional probability distributions over project types and produces a

public realization that is informative about the merits of the project. This is a fully

general approach to model the sender’s evidence production process, allowing the

sender to produce fully informative evidence, no evidence, or anything in between.

The sender’s optimal evidence production process maximizes the probability that
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the organization implements the project. If the prior belief is in favor of the project,

the sender in equilibrium produces no evidence to ensure that the posterior belief

remains in favor of the project. If the prior belief is against the project, the sender

produces (partially informative) evidence to overturn the prior belief.

We first consider the case when the agent’s preference is publicly known. We show

that delegation is optimal when the agent has a moderate bias against the project

and the project is ex ante unfavorable. An unfavorable prior belief about the project

makes it necessary for the sender to produce evidence about the merits of the project

in equilibrium. When the agent has a moderate bias against the project, he requires

stronger evidence than the principal to implement the project, but the requirement

for evidence is still feasible. To persuade such an agent to implement the project, the

sender must produce more informative evidence than in the case of no delegation.

Therefore, when deciding whether to delegate authority to an agent, the principal

of the organization faces a trade off. On the one hand, delegation can lead to more

informative evidence, improving the quality of project choice. On the other hand, the

principal loses control after delegation. If the prior belief is not in favor of the project

and the agent has a moderate bias against the project, the informational benefits of

delegation dominate the costs associated with loss of control and the organization

benefits from delegation. To our knowledge, this is the first paper that illustrates

this novel channel through which delegation improves organizational welfare.

The informational benefits of delegation continue to exist when the agent has

private information about his own bias. We illustrate this point by considering an

alternative model in which the agent’s bias is drawn from a uniform distribution.

Although everyone knows the distribution from which the agent’s bias is drawn, only

the agent knows the true value of his bias. We fully characterize the sender’s optimal

signal in the alternative model. When the agent’s bias is bounded in an interval

and the project is ex ante unfavorable, the sender in equilibrium produces evidence

that is strong enough to persuade the agent with the largest possible negative bias

to implement the project. This evidence is more than enough to persuade the

principal to implement the project. Therefore, even if the principal does not know

the preference of the agent, delegation can incentivize the sender to produce more

informative evidence. Moreover, the informational benefit of delegation can still

dominate the cost of delegation. As long as the bias of the agent is bounded in
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an interval and the prior belief is not in favor of the project, delegation is optimal.

It is important to note that the assumption that the agent’s bias is drawn from a

uniform distribution is not necessary for our result. In Section 7.3, we show that

the qualitative results continue to hold when the bias of the agent is drawn from a

symmetric and single peaked distribution.

Our model has many natural explanations. For example, we can think of the

organization as a university that decides whether to adopt a new course management

software. The university president can make the decision by herself. Alternatively,

she can delegate the decision to faculty representatives. The preferences of the

university president and the faculty representatives are not perfectly aligned: while

the faculty representatives are mainly concerned about how the software affects their

teaching, the university president is concerned about other aspects of the software,

such as the costs. To persuade the university to adopt the software, the producer of

the software provides a trial version of the software to the university. By controlling

the length of the trial period and the number of features included in the trial version,

the producer controls the quality of information the user receives from the trial

software (i.e. evidence production process). Our results indicate that delegating

the decision to faculty representatives can be optimal for the university. Even if the

faculty representatives’ preferences are unknown, delegation may incentivize the

producer to provide a trial software that generates more useful information, such as

one with more features or longer trial period .

The rest of the paper is organized as follows. Section 2 reviews the related

literature. Section 3 presents the model. Section 4 solves the benchmark case when

there is no delegation. Section 5 considers delegation to an agent with publicly

known bias. Section 6 considers delegation to an agent with privately known bias.

Section 7 discusses alternative assumptions and Section 8 concludes.

2 Literature

The literature on delegation can be divided into two categories. The first strand of

the literature considers constrained delegation. It is interested in how a principal

can benefit from delegation by limiting the set of actions that an agent can take

(Holmstrom 1984, Szalay 2005, Alonso and Matouschek 2007, 2008, Armstrong and
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Vickers 2010, Amador and Bagwell 2013, Semenov 2018). The second strand of the

literature compares centralized decision making with delegation, which refers to a

complete transfer of authority to an agent (Aghion and Tirole 1997, Baker, Gibbons

and Murphy 1999, Dessein 2002, Li and Suen 2004, Bester and Krahmer 2008).

Our paper is closely related to the second strand of literature because we share

the same definition of delegation: when the principal delegates authority to the

agent, the agent has full control over the project choice. The main difference between

our paper and this literature is that we assume that the agent has exactly the same

information as the principal. This is in contrast to Dessein (2002) and Li and Suen

(2004), who assume that the agent has more information about the optimal decision

than the principal.1 Our paper is also different from Aghion and Tirole (1997)

and Baker, Gibbons and Murphy (1999), who assume that the agent can acquire

information about the optimal decision.2 In our paper, both the principal and the

agent rely on information produced by a third party (the sender) and they do not

acquire information by themselves. Additionally, their payoffs are independent of

their effort.3 We are interested in how the principal can use delegation to affect the

sender’s production of evidence about the optimal decision for the organization. To

our knowledge, this is the first paper that addresses this question.

We model the sender’s information production process as a form of Bayesian

persuasion. The literature on Bayesian persuasion has grown significantly after the

pioneering work of Kamenica and Gentzkow (2011). Scholars have analyzed Bayesian

persuasion models with multiple receivers (Alonso and Camara 2016, Bardhi and

Guo 2018, Chan et al. 2016, Wang 2013), multiple senders (Boleslavsky and Cotton

2018, Kamenica and Gentzkow 2017a,b, Li and Norman 2018), privately informed

1Dessein (2002) derives conditions under which a principal prefers to delegate authority to a better

informed agent rather than to consult the agent. Li and Suen (2004) shows how a principal can benefit

from delegation to a team of privately informed experts (agents) by controlling the decision making

process after delegation.
2Aghion and Tirole (1997) show how delegating formal authority to an agent can incentive the agent

to exert more efforts to acquire information and how this benefit can outweigh the cost associated with

loss of control. Baker, Gibbons and Murphy (1999) consider informal delegation through relational

contracts and obtain similar results as Aghion and Tirole (1997).
3This is in contrast to Bester and Krahmer (2008), who assume that the agent can exert effort to

increase the probability that a project succeeds.
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senders (Hedlund 2017), privately informed receivers (Kolotilin et al. 2017) and

monetary transfers (Li 2017).4 Many scholars have used the techniques developed in

the Bayesian persuasion literature to study interesting economic, social and political

questions, including price discrimination (Bergemann, Brooks and Morris 2015),

grade inflation (Boleslavsky and Cotton 2015), monopoly pricing (Roesler and Szen-

tesz 2017), contests (Zhang and Zhou 2016), policymakers’ incentives to acquire

information in policy making (Cotton and Li 2018), and informational lobbying (Li

2018).

Our paper contributes to the Bayesian persuasion literature by showing how the

allocation of authority within an organization affects a sender’s choice of information

production process. Additionally, we characterize the sender’s optimal signal when

the principal delegates authority to an agent who privately observes his bias. To

our knowledge, Kolotilin et al. (2017) and our paper are the only two papers that

consider Bayesian persuasion with a privately informed receiver. Kolotilin et al.

(2017) focus on establishing the equivalence of persuasion mechanisms, which refers

to information production conditional on the receiver’s report about his type, and ex-

periments, which refers to information production independent of the receiver’s type.

Our paper, however, focuses on using the concavification approach to characterize

the sender’s optimal signal (experiment).

3 Model

The model consists of 3 players: a principal, an agent, and a sender. The sender

wants to persuade an organization (e.g. firm, government, university) to implement a

project. The principal controls the key resources of the organization that are required

to initiate the project, such as financial resources and human resources. At the

beginning of the game, the principal decides whether to grant the agent authority

over the use of the resources. If the principal delegates authority to the agent, the

agent fully controls project choice and becomes the decision maker of the organization.

We assume that the principal commits to not overruling the agent’s decision after

4See Kamenica (forthcoming) for an excellent review of the Bayesian persuasion literature.
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delegation.5 If the principal does not delegate authority to the agent, the principal is

the decision maker of the organization.

Preferences The project’s value to the organization depends on project type,

denoted by t ∈ {H,L}. If t =H , the project has “high value” to the organization and

implementing the project gives the organization net benefits θ > 0. If t = L, the

project has “low value” to the organization and the implementation of the project

gives the organization negative net payoff −θ.6 The organization receives net payoff

of 0 if the project is not implemented. We use a ∈ {1,0} to denote the organization’s

decision with regard to the project. a = 1 when the project is implemented and a = 0

otherwise.

The sender prefers the organization to implement the project regardless of project

type: he receives a payoff of 1 when the organization implements the project (i.e.

when a = 1) and receives a payoff of 0 otherwise. The principal cares about the

welfare of the organization and her payoff is thus

uP (a, t) =


θ when a = 1 and t =H

−θ when a = 1 and t = L

0 when a = 0

(1)

The agent’s payoff is

uA(a, t) =


θ + b when a = 1 and t =H

−θ + b when a = 1 and t = L

0 when a = 0

(2)

where b is a constant that represents the agent’s private payoff when the project is

implemented.

In the following analysis, we refer to b as the bias of the agent. There are many

reasons why the agent may have different objectives from the principal and b , 0.

For example, it is well known that managers are “empire builders” and often have an

incentive to invest more than what maximizes firm value (Jensen 1986). This implies

5This is a natural assumption when a principal faces severe time constraint and cannot review

every decision made by an agent. We discuss this assumption in more detail in Section 7.1. As we

will see in that section, the principal’s commitment is indeed credible in the parameter cases when

delegation improves organizational welfare.
6This means that the benefits of the project is smaller than the cost of implementing the project.
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a positive bias of the agent. On the other hand, there is anecdotal evidence that

employees are effort-averse or status-quo biased (Dessein 2002), implying that they

have a negative bias towards new projects. When we analyze the principal’s decision

on whether to delegate authority to the agent, we first assume that the agent’s bias

b is publicly known (Section 5). We then consider the case when the public only

knows the distribution from which the agent’s bias is drawn and the agent privately

observes the true value of his bias. In Section 6, we assume that the agent’s bias is

drawn from a uniform distribution. In Section 7.3, we assume that the agent’s bias is

drawn from a symmetric and single peaked distribution.

Information Following the Bayesian persuasion literature pioneered by Kamenica

and Gentzkow (2011), we assume that all the players have symmetric information

about project type t. It is common knowledge that the project has high value (i.e.

t =H) with probability µ0 ∈ (0,1), but the true value of t is ex ante unknown to all

players.7

To persuade the organization to implement the project, the sender produces evi-

dence about project type. The sender not only decides whether to produce evidence,

but also controls the process by which evidence is produced. For example, a software

producer not only decides whether to provide a trial version for a new software but

also controls the number of features included in the trial software. Similarly, when

an entrepreneur persuades venture capitalists to invest in his product, he not only

decides whether to conduct market studies for the product but also controls the

methodology and the credibility of the analysis he conducts.

We model the sender’s evidence production process as a signal, denoted by π,

which consists of a finite realization space S and distributions π(·|t =H) and π(·|t = L)

over S. Signal π produces a public realization s ∈ S.8 Given the sender’s choice of π

and the signal realization s, the decision maker of the organization updates belief

7This is a natural assumption in many situations. When a software producer persuades a university

to adopt a new software, the software producer is ex ante uncertain about how the software fits the

university’s needs. When an entrepreneur persuades venture capitalists to invest in his product, he is

ex ante uncertain about whether consumers will like the product.
8The assumption that the signal realization is publicly observed is not necessary for our results.

Our results continue to hold in a setting where the sender privately observes the signal realization

and then send a message about the signal realization to the organization. We discuss this in more

detail in Section 7.2.
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about project type. We use µ to represent the decision maker’s posterior belief that

the project is high value given signal realization s ∈ S. The Bayes’ rule implies

µ ≡ P r(t =H |s) =
µ0π(s|t =H)

µ0π(s|t =H) + (1−µ0)π(s|t = L)
. (3)

Timing The game takes place in three stages. First, the principal decides whether

to delegate authority over the use of critical resources to the agent. If the principal

delegates authority, the agent becomes the decision maker and fully controls the

project choice. Otherwise the principal is the decision maker. Second, the sender

observes the principal’s delegation decision and designs the evidence production

process (i.e. signal π). Third, the decision maker observes signal π and its realization

and decides whether to implement the project.

Equilibrium We solve the perfect Bayesian equilibrium (PBE) of the game.

Loosely speaking, a PBE consists of each player’s strategy profile and beliefs about

project type such that (1) a player’s strategy maximizes his expected payoff given

other players’ strategies and his beliefs; (2) beliefs are consistent with the prior

beliefs, other players’ strategies and the Bayes’ rule.

For a subset of prior beliefs, there might be multiple signals that induce the deci-

sion maker of the organization to make identical decisions and maximize the sender’s

expected payoffs. Since these signals induce identical outcomes, it is without loss of

generality to assume that the sender chooses the least informative one among them.

Therefore, we focus on the PBE such that the sender chooses the least informative

signal when he is indifferent between multiple signals.9

4 Benchmark Case: No Delegation

In this section, we consider a benchmark case in which the principal keeps authority

and makes decisions by herself. Given posterior belief µ, the principal implements

the project when her expected payoff from implementing the project is no less than

9This equilibrium refinement criterion is also used in Bizzotto, Rudiger and Vigier (2018) and

Boleslavsky and Cotton (2018). It is not necessary for our results, but it significantly simplifies the

presentation of the results.
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zero.10 This is the case when

µ+ (1−µ)(−θ) ≥ 0⇔ µ ≥ 1
2

, (4)

where 1/2 represents the principal’s threshold of doubt.

Given the principal’s project choice, we can write the sender’s expected payoff uS
as a function of posterior belief µ. As shown in Figure 1, uS is a step function. uS = 1

when µ ≥ 1/2 and uS = 0 otherwise.

µ,µ0

uS(µ),C(µ0)

0

1

1
2

1

Figure 1: uS(µ) (solid line) and its concave closure C(µ0) (dotted line) when the principal

does not delegate authority to the agent.

Apparently, the sender’s payoff depends exclusively on the posterior belief µ.

From the sender’s perspective, any signal that induces the same distribution of

posterior beliefs is payoff equivalent. Kamenica and Gentzkow (2011) shows that any

Bayes-plausible distribution of posterior beliefs can be induced by a signal and thus it

is without loss of generality to focus on the Bayes-plausible distribution of posterior

beliefs induced by the sender’s optimal signal. We use τ to denote the distribution

of posterior beliefs induced by signal π. τ is Bayes-plausible if its expected value

equals the prior belief (i.e. E[τ] = µ0).

Another important observation by Kamenica and Gentzkow (2011) is that the

concave closure of the sender’s expected payoff represents the highest payoff that the

10To simplify the exposition of the analysis, we assume that the decision maker of the organization

implements the project when he is indifferent between implementing and not implementing the

project.
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sender can achieve given prior belief µ0.11 In our model, the concave closure of the

sender’s expected payoff takes the following form:

C(µ0) =

 1 if µ0 ≥ 1
2

2µ0 if µ0 <
1
2 .

(5)

To find the sender’s optimal signal, we just need to find the Bayes-plausible distribu-

tion of posterior beliefs that gives the sender expected payoff equal to the concave

closure C(µ0).

When the prior belief µ0 is no less than 1/2, the principal is ex ante in favor

of the project. In this case, the sender can design signals that always generate

posterior beliefs no less than 1/2 to guarantee that the principal stays in favor of the

project. There are many such signals, the least informative of which is a completely

uninformative one. Therefore, according to our equilibrium refinement criterion, the

sender chooses a completely uninformative signal in equilibrium.

When the prior belief µ0 is below 1/2, the sender can achieve expected payoff

C(µ0) from a signal that concentrates probability mass on posterior beliefs of 0 and

1/2. Any other signals give the sender payoff strictly lower than C(µ0).12 Therefore,

when µ0 is below 1/2, the sender’s optimal signal is unique. The optimal signal

generates the following Bayes-plausible distribution of posterior beliefs

τ =

 0 with probability 1− 2µ0
1
2 with probability 2µ0

(6)

There are many interpretations of the sender’s optimal signal, one of which is that

the sender recommends the project to the principal with the following probabilities:

P r(recommend|t = L) =
µ0

1−µ0
(7)

and

P r(recommend|t =H) = 1 (8)

When the sender does not recommend the project, the principal is certain that the

project has low value (t = L) and prefers not implementing it. After receiving the

11The concave closure C(µ0) is the smallest concave function that is everywhere no less than the

sender’s expected payoff uS .
12We provide a formal proof for this in the appendix.
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sender’s recommendation for the project, the principal’s posterior belief equals 1/2,

which is just large enough for the principal to implement the project. Therefore, the

sender’s optimal strategy is to obfuscate project type to maximize the probability

that the principal implements the project.

Lemma 1 When the principal keeps authority, the sender’s signal design in equilibrium

is as follows:

• when µ0 < 1/2, the sender chooses a signal that induces the following Bayes-plausible

distribution of posterior beliefs

τ =

 0 with probability 1− 2µ0
1
2 with probability 2µ0

• when µ0 ≥ 1/2, the sender chooses a completely uninformative signal.

5 Delegation with Publicly Known Bias

In this section, we consider the case when the principal delegates authority to an

agent whose bias is known by the public. Given posterior belief µ, the agent with

bias b , 0 implements the project when

µθ + (1−µ)(−θ) + b ≥ 0⇔ µ ≥ θ − b
2θ

, (9)

where (θ − b)/2θ is the agent’s threshold of doubt.

When b is positive, the agent is biased in favor of the project and has a lower

threshold of doubt than the principal. In this case, the agent may implement project

that gives the principal negative expected payoff. When b is negative, however, the

agent is biased against the project and has a higher threshold of doubt than the prin-

cipal. This implies that the agent may reject projects that give the principal positive

expected payoff. Therefore, when b , 0, delegation may reduce the principal’s payoff

due to loss of control.

5.1 Sender’s optimal signal

Now we derive the sender’s optimal signal when the agent makes the decision on

behalf of the organization. Note that posterior belief µ is bounded between zero and
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one. When |b| > θ, the agent’s threshold of doubt is either negative or larger than one.

This means that the agent either always implements the project or never implements

the project, regardless of posterior belief µ. In this case, the sender does not benefit

from evidence production and thus is indifferent between all signals.

Figure 2 shows the sender’s expected payoff uS as a function of posterior belief

µ when |b| ≤ θ. In this case, the agent’s threshold of doubt is between zero and one.

Compared with the case of no delegation, the sender can achieve the maximum

payoff of one for a larger range of posterior beliefs when b is positive (as shown on

the left-hand side of Figure 2), and for a smaller range of posterior beliefs when b is

negative (as shown on the right-hand side of Figure 2). The concave closure of uS
takes the following form:

C(µ0) =

 1 if µ0 ≥ θ−b
2θ ;

2θµ0
θ−b if µ0 <

θ−b
2θ .

(10)

µ,µ0

uS(µ),C(µ0)

0

1

θ−b
2θ

1
2 1 µ,µ0

uS(µ),C(µ0)

0

1

θ−b
2θ

1
2 1

Figure 2: The left-hand side of the figure represents uS(µ) (solid line) and its concave closure

C(µ0) (dotted line) under delegation when 0 < b < θ. The right-hand side of the figure

represents uS(µ) (solid line) and its concave closure C(µ0) (dotted line) under delegation

when −θ < b < 0.

When the prior belief µ0 is no less than (θ − b)/2θ, the sender can design signals

that always generate posterior beliefs no less than (θ − b)/2θ to ensure the agent

implement the project. The least informative of these signals is a completely uninfor-

mative one. Therefore, according to our equilibrium refinement criterion, the sender
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chooses a completely uninformative signal in equilibrium.

When the prior belief µ0 is below (θ − b)/2θ, the sender has a uniquely optimal

signal that generates the following Bayes-plausible distribution of posterior beliefs

τ =

 0 with probability 1− 2θ
θ−b

θ−b
2θ with probability 2θ

θ−b
(11)

Lemma 2 When the principal delegates authority to an agent whose bias is publicly

known, the sender’s signal design in equilibrium is as follows:

1. when 0 < µ0 < (θ − b)/2θ and |b| < θ, the sender chooses a signal that induces the

following distribution of posterior beliefs

τ =

 0 with probability 1− 2θ
θ−b

θ−b
2θ with probability 2θ

θ−b

2. the sender chooses a completely uninformative signal in other parameter cases.

5.2 Informational effect of delegation

According to Lemma 2, the sender produces information under delegation only when

0 < µ0 < (θ−b)/2θ and |b| < θ. In this parameter case, the sender chooses a signal that

induces the distribution of posterior beliefs in (11). To generate such a distribution

of posterior beliefs, the sender must recommend the project to the principal with the

following probabilities:

P r(recommend|t = L) =
µ0(θ + b)

(1−µ0)(θ − b)
(12)

and

P r(recommend|t =H) = 1 (13)

Compared with the sender’s strategy in the benchmark case, delegation makes the

sender less likely to recommend a low value project to the principal when b < 0 and

more likely to recommend a low value project to the principal when b > 0. Therefore,

the sender is less likely to obfuscate project type and his recommendation becomes

more informative about project type when b < 0. When b > 0, however, the sender’s

recommendation becomes less informative about project type. Combining these
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results with the conditions for the sender to produce information under delegation,

we have the sufficient and necessary condition for delegation to incentivize the sender

to produce more informative evidence.

Proposition 1 When the agent’s bias is publicly known, delegation incentivizes the sender

to produce more information about the merits of the project if and only if 0 < µ0 < (θ−b)/2θ

and −θ < b < 0.

An unfavorable prior belief about the project is necessary for the sender to

produce evidence under delegation. A moderate bias against the project makes

the agent’s threshold of doubt larger than the principal’s threshold of doubt, but

still ensures that the agent’s threshold of doubt is less than one and information

production is beneficial to the sender. Under these conditions, delegation has an

informational benefit: it increases the threshold of doubt of the organization’s decision

maker, forcing the sender to produce more informative evidence. Another way to

illustrate the informational benefit of delegation is to look at the distribution of

posterior beliefs generated by the sender’s equilibrium signal. When 0 < µ0 < (θ −
b)/2θ and −θ < b < 0, the distribution of posterior beliefs generated by the sender’s

optimal signal under delegation is a mean-preserving spread of the corresponding

distribution in the benchmark case. This implies that the sender designs a more

informative signal under delegation.

In the parameter case when the informational benefit of delegation exists, the

principal of the organization faces a tradeoff when deciding whether to delegate

authority to the agent. On the one hand, delegation incentivizes the sender to

produce more information, allowing the principal to make more informed decisions.

On the other hand, delegation allows the agent to make decisions that the principal

does not like. We can show that such an informational benefit of delegation dominates

the costs associated with loss of control. Therefore, delegation is optimal whenever

the informational benefit of delegation exists.

Proposition 2 When the agent’s bias is publicly known, the principal strictly benefits

from delegation if and only if −θ < b < 0 and µ0 < (θ − b)/2θ.

In our model, delegation is beneficial not because the agent is more informed than

the principal. Both the principal and the agent are ex ante uninformed about project
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type. The principal can benefit from delegation because she can use delegation as a

commitment device to raise the threshold of doubt of the decision maker and force

the sender to produce more informative evidence. The improvement of evidence

quality allows the organization to make better decisions. To our knowledge, this

is the first paper that finds this novel channel through which delegation affects

organizational welfare.

6 Delegation with Privately Known Bias

In this section, we consider the case when the principal delegates authority to an

agent who privately observes his bias. We assume that the agent’s bias b is drawn

from a uniform distribution with support [−L,L], where L > 0.13 Although it is

common knowledge that b is a realization of the uniform distribution, the agent

privately observes the true value of b.

Given posterior belief µ, the agent implements the project when

µθ + (1−µ)(−θ) + b ≥ 0⇔ b ≥ θ − 2µθ. (14)

The sender receives a payoff of one when the project is implemented and payoff of

zero when the project is rejected. Therefore, given posterior belief µ, the sender’s

expected payoff uS(µ) is simply the probability that the project is implemented (i.e.

the probability that equation (14) is satisfied):

uS(µ) =


1 if min{θ+L

2θ ,1} < µ ≤ 1
L−θ
2L + θµ

L if max{0, θ−L2θ } ≤ µ ≤min{θ+L
2θ ,1}

0 if 0 ≤ µ <max{0, θ−L2θ }.
(15)

6.1 Sender’s optimal signal

When L ≥ θ, the agent may have sufficiently large bias. In this case, (θ − L)/2θ is

negative and (θ+L)/2θ is larger than one. So the sender’s expected payoff in equation

(15) becomes

uS(µ) =
L−θ

2L
+
θµ

L
for µ ∈ [0,1] . (16)

13In section 7.3, we show that the qualitative results continue to hold in the case when the agent’s

bias is drawn from a more general distribution.
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Figure 3: uS(µ) (blue line) and its concave closure C(µ0) (also in blue) when the principal

delegates authority to an agent whose bias is drawn from a uniform distribution with support

on [−L,L], where L ≥ θ.

When L ≥ θ, even when the sender proves with certainty that the project has high

value (i.e. when µ = 1), he is uncertain about whether the project will be implemented,

because there is a possibility that the agent has a sufficiently large bias against the

project and decides to reject it. Similarly, when the sender proves with certainty that

the project has low value (i.e. when µ = 0), he is uncertain about whether the project

will be implemented. Therefore, when L ≥ θ, the sender’s expected payoff is always

between zero and one. As shown in Figure 3, any Bayes-plausible distribution of

posterior beliefs gives the sender expected payoff equal to the concave closure C(µ0)

and thus the sender is indifferent between all signals. In equilibrium, the sender

chooses the least informative signal, which is a completely uninformative one.

A more interesting case is when 0 < L < θ. In this case, the agent’s bias does not

take extreme values and thus the agent’s decision becomes more “predictable”. The

agent implements the project with certainty when the posterior belief is sufficiently

large and rejects the project with certainty when the posterior belief is sufficiently

low. The sender’s expected payoff when 0 < L < θ is as follows:

uS(µ) =


1 if µ ≥ θ+L

2θ
L−θ
2L + θµ

L if θ−L
2θ ≤ µ <

θ+L
2θ

0 if µ < θ−L
2θ .

(17)

As shown in Figure 4, when the prior belief µ0 is no less than (θ + L)/2θ, the
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Figure 4: uS(µ) (solid line) and its concave closure C(µ0) (dotted red line) when the principal

delegates authority to an agent whose bias is drawn from a uniform distribution with support

on [−L,L], where 0 < L < θ.

sender can achieve the maximum payoff from signals that always generate posterior

beliefs no less than (θ + L)/2θ. There are many such signals, the least informative

of which is a completely uninformative one. Therefore, the sender in equilibrium

chooses a completely uninformative signal.

When the prior belief µ0 is below (θ +L)/2θ, the sender has a uniquely optimal

signal that generates the following Bayes-plausible distribution of posterior beliefs

τ =

 0 with probability 1− 2θµ0
θ+L

θ+L
2θ with probability 2θµ0

θ+L

(18)

Such a signal maximizes the probability of producing posterior belief (θ + L)/2θ

given the Bayes-plausibility constraint. Posterior belief (θ + L)/2θ is large enough

to persuade the agent with largest negative bias (b = −L) to implement the project.

Therefore, this signal maximizes the probability that the agent implements the

project given the Bayes-plausibility constraint and is thus optimal for the sender.

Lemma 3 When the principal delegates authority to an agent whose bias is drawn from a

uniform distribution with support on [−L,L], the sender’s signal design in equilibrium is

as follows:

• when L ≥ θ or when 0 < L < θ and µ0 ≥ (θ +L)/2θ, the sender chooses a completely

uninformative signal.
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• when 0 < L < θ and µ0 < (θ + L)/2θ, the sender designs a signal that induces the

following distribution of posterior beliefs:

τ =

 0 with probability 1− 2θµ0
θ+L

θ+L
2θ with probability 2θµ0

θ+L

6.2 Informational effect of delegation

When the agent privately observes his bias, the informational benefits of delegation

continue to exist. When µ0 < (θ+L)/2θ and 0 < L < θ, the distribution of posterior be-

liefs generated by the sender’s optimal signal under delegation is a mean-preserving

spread of the corresponding posterior belief distribution in the benchmark case,

implying that the sender’s optimal signal is more informative under delegation. The

intuition for this result is as follows. When the sender does not know the agent’s bias,

he wants to produce evidence that is strong enough to persuade the agent with the

largest negative bias to implement the project. Such an agent has a higher threshold

of doubt than the principal, so the sender has to produce stronger evidence under

delegation. We can show that when the prior belief about the project is unfavorable

and the agents bias is bounded, the informational benefits of delegation dominate

the costs of delegation.

Proposition 3 When the agent’s bias is drawn from a uniform distribution with support

on [−L,L], the principal strictly benefits from delegation if and only if µ0 < (θ +L)/2θ and

0 < L < θ.

7 Discussions

In this section, we discuss some of the assumptions that we make in the paper and

consider how relaxing them affects the qualitative results of the paper.

7.1 The principal’s commitment

In the body of the paper, we assume that after delegating authority to the agent,

the principal can commit to not overruling the decision by the agent. This is a

reasonable assumption in many contexts. For example, in many countries, politicians
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delegate monetary policy to central bankers, who have much independence from

politicians (Alesina and Tabellini 2007). More importantly, even if a principal has

the power to overrule decisions made by agents, she may not use it because of

time constraints. Politicians delegate decision making authorities to bureaucrats,

who approve applications for permits, patents, visas or licenses. Apparently, it

is impossible for time-constrained politicians to review every decision made by

bureaucrats. Therefore, time constraints faced by politicians make delegation to

bureaucrats credible. Similarly, a CEO may not want to overrule a manager’s decision

simply because of her time constraints.

In our model, the principal’s willingness to delegate is itself a credible com-

mitment to not overruling the agent’s decision. When the agent’s bias is publicly

known, the principal prefers delegation to no delegation when −θ < b < 0 and

0 < µ0 < (θ − b)/2θ. In this parameter case, the sender’s optimal signal produces

posterior beliefs 0 and (θ−b)/2θ under delegation. Given posterior belief 0, the agent

rejects the project and gives the principal expected payoff of zero. In this case, the

principal does not want to overrule the agent’s decision because the implementation

of the project gives her negative payoff −θ. Given posterior belief (θ − b)/2θ, the

agent accepts the project and gives the principal expected payoff of −b, which is

positive because b < 0. In this case, the principal does not want to overrule the

agent’s decision either because rejecting the project gives her payoff of zero. Similar

reasoning suggests that the principal has no incentive to overrule the agent decision

when the agent’s bias is privately known. Therefore, in our model, the principal has

no incentives to overrule the decision made by the agent when the principal strictly

benefits from delegation.

7.2 The sender’s commitment

In the paper, we assume that the signal designed by the sender produces a public

realization. This assumption is natural in many situations. For example, when a

software producer provides trial versions of an software to an organization (e.g. a

university, a firm), the organization directly observes both the signal and the signal

realization.

In many other situations, the sender first privately observes the evidence pro-
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duced and then decides what evidence to reveal to the decision maker. In this setting,

the assumption that the decision maker observes the signal realization implies that

the sender commits to truthfully report any evidence to the decision maker. This

seems to be a strong assumption. However, the online appendix of Kamenica and

Gentzkow (2011) shows that the results in Bayesian persuasion models continue

to hold if the sender can conceal evidence as long as the evidence that the sender

does reveal is verifiable.14 Therefore, the assumption that the sender commits to

truthfully report any evidence to the decision maker is not necessary for our results.

As long as the sender cannot forge evidence, our results continue to hold when the

sender strategically reveals evidence.

7.3 General distributions of bias

In section 6, we assume that the agent privately observes his bias, which is drawn

from uniform distribution with support [−L,L]. In this section, we show that the

qualitative results in section 6 continues to hold when the agent’s bias is drawn

from a more general distribution. We assume that the agent’s bias b is drawn from

distribution X with twice differentiable cumulative distribution function F(x) and

support [−L,L]. We impose no restriction on distribution X except assuming that X

is symmetric and single peaked.

Figure 5 shows the sender’s expected payoff uS(µ) when L ≥ θ. In Figure 5, the

straight line connecting point (0,uS(0)) and point (µ∗,uS(µ∗)) is tangent to uS(µ) at µ∗.

Therefore, we have
uS(µ∗)−uS(0))

µ∗
= u′S(µ∗). (19)

As shown in Figure 5, uS(µ) is convex when µ is less than µ∗ and concave when µ

is larger than µ∗. This implies that the sender benefits from evidence production only

when the prior belief µ0 is less than µ∗.15 When the prior belief µ0 is below µ∗, shifting

probability mass from the prior belief to beliefs 0 and µ∗ gives the sender expected

payoff equal to the concave closure C(µ0). Therefore, the sender’s optimal signal

must generate posterior belief 0 and µ∗. Since µ∗ is greater than 1/2, this distribution

14Li (2018) provides similar results in Section 7.1 of the paper.
15Kamenica and Gentzkow (2011) shows that the sender benefits from persuasion (i.e. evidence

production) only when his expected payoff is a convex function of beliefs.
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Figure 5: uS(µ) (blue solid line) and its concave closure C(µ0) (red dotted line) when the

principal delegates authority to an agent whose bias is drawn from a symmetric and single

peaked distribution with support [−L,L], where L ≥ θ.

of posterior beliefs is a mean-preserving spread of the corresponding distribution

under no delegation, implying that the sender produces more informative evidence

under delegation. Therefore, when the agent’s bias is drawn from a symmetric and

singled peaked distribution, the informational benefits of delegation continue to

exist when µ0 ≤ µ∗ and L ≥ θ.

Figure 6 shows the sender’s expected payoff uS(µ) when 0 < L < θ. As shown in

Figure 6, uS(µ) is convex when µ is below µ∗∗ and concave when µ is larger than µ∗∗.

This implies that the sender benefits from evidence production only when the prior

belief µ0 is less than µ∗∗. The sender’s optimal signal generates posterior beliefs 0 and

µ∗∗. Since µ∗∗ is larger than 1/2, the distribution of posterior beliefs under delegation

is a mean-preserving spread of the corresponding distribution under no delegation.

Therefore, delegation increases the informativeness of the evidence produced by the

sender when µ0 ≤ µ∗ and 0 < L < θ.

Lemma 4 When the principal delegates authority to an agent whose bias is drawn from a

symmetric and single peaked distribution with support [−L,L], the sender’s signal design

in equilibrium is as follows:

• if L ≥ θ, the sender chooses a completely uninformative signal when µ0 ≥ µ∗ and

chooses a signal that induces the following distribution of posterior beliefs when
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Figure 6: uS(µ) (blue line) and its concave closure C(µ0) (also in blue) when the principal

delegates authority to an agent whose bias is drawn from a symmetric and single peaked

distribution with support [−L,L], where 0 < L < θ.

µ0 < µ
∗:

τ =

 0 with probability 1− µ0
µ∗

µ∗ with probability µ0
µ∗

where µ∗ is between 1/2 and 1 and satisfies

uS(µ∗)−uS(0))
µ∗

= u′S(µ∗).

• if L < θ, the sender chooses a completely uninformative signal when µ0 ≥ µ∗∗ and

chooses a signal that induces the following distribution of posterior beliefs when

µ0 < µ
∗∗:

τ =

 0 with probability 1− µ0
µ∗∗

µ∗∗ with probability µ0
µ∗∗

where µ∗∗ is between 1/2 and (θ +L)/2θ and satisfies

uS(µ∗∗)
µ∗∗

= u′S(µ∗∗).

By comparing the principial’s expected payoff under no delegation and delegation,

we obtain the condition under which delegation improves organizational welfare.

These are also the conditions under which the informational benefits of delegation

dominate the costs of delegation.
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Proposition 4 When the agent’s bias is drawn from a symmetric and single peaked

distribution with support [−L,L], the principal strictly benefits from delegation

• when µ0 < 1/2;

• or when L ≥ θ and 1/2 ≤ µ0 < µ
∗ and (µ0/µ

∗)(1 − F(θ − 2θµ∗))(2θµ∗ − θ) + (1 −
µ0/µ

∗)(1−F(θ))(−θ) > 2θµ0 −θ;

• or when L < θ and 1/2 ≤ µ0 < µ
∗∗ and (µ0/µ

∗∗)(1 − F(θ − 2θµ∗∗))(2θµ∗∗ − θ) >

2θµ0 −θ.

8 Conclusions

This paper considers whether an organization can benefit from delegating decision

making authority to a self-interested agent. We consider a model in which a sender

wants to persuade an organization to implement a project with unknown quality

and examine how delegating authority to an agent affects the sender’s evidence

production strategy and organizational welfare. The theoretical novelty of our

model is twofold. First, there is no information asymmetry between the agent

and the principal of the organization. This is in contrast to the existing literature

on delegation, which typically assumes that the agent is better informed than the

principal. Second, in our model, information is endogenously produced by the sender.

We use a Bayesian persuasion approach to characterize the sender’s information

production strategy. It our model, the sender not only chooses whether to produce

information, he also controls the type and informativeness of the information he

produces.

Within this framework, we highlight a new channel through which delegation

affects organizational welfare: it can increase the threshold of doubt of the decision

maker of the organization and incentivize the sender to produce more informative

evidence. The improvement in evidence quality can dominate the costs of delegation

and increase organizational welfare. Although the literature has shown that an

organization can benefit from delegating authority to a biased and informed agent,

we are the first to show that delegation can be optimal even if the agent is biased and

uninformed.
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We admit that our model is highly stylized and does not take into every aspect of

an organization’s delegation decision. For example, we believe that the agent is indeed

more informed than the principal in some decision making environments. However,

we also believe that in some situations, the principal and the agent have symmetric

information. By assuming that there is no information asymmetry between the agent

and the principal, we are able to highlight a new channel through which delegation

affects organizational welfare that has been overlooked in the literature. Therefore,

our paper should not be viewed as criticism of the existing model of delegation.

Rather, our paper complements the existing literature by analyzing an overlooked

aspect of the delegation problem.
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Appendix

Proof of Proposition 2

We first derive the principal’s expected payoff from no delegation. Under no dele-

gation, the sender chooses a completely uninformative signal in equilibrium when

µ0 ≥ 1/2. Such a signal always generates a posterior belief that equals the prior belief

and induces the principal to implement the project. In this case, the principal’s

expected payoff is µ0θ + (1−µ0)(−θ) = 2θµ0 −θ. When µ0 < 1/2, the sender’s optimal

signal generates posterior beliefs 1/2 and 0. Given posterior belief 1/2, the principal

implements the project and expects payoff (1/2)×θ+(1/2)× (−θ) = 0. Given posterior

belief 0, the principal rejects the project and expects payoff 0. Thus, when µ0 < 1/2,

the principal’s expected payoff is 0.

Under delegation, the sender’s optimal signal generates posterior belief 0 with

probability 1−2θµ0/(θ−b) and posterior belief (θ−b)/2θ with probability 2θµ0/(θ−
b) when µ0 < (θ − b)/2θ and |b| ≤ θ. Given posterior belief (θ − b)/2θ, the agent

implements the project and the principal expects payoff ((θ − b)/2θ)×θ + (1− (θ −
b)/2θ) × (−θ) = −b. Given posterior belief 0, the agent rejects the project and the

principal expects payoff 0. Therefore, when µ0 < (θ−b)/2θ and |b| < θ, the principal’s

expected payoff from delegation is

2θµ0

θ − b
× (−b) + (1−

2θµ0

θ − b
)× 0 = −

2θµ0b

θ − b
. (20)

When µ0 ≥ (θ − b)/2θ and |b| ≤ θ, the sender chooses a completely uninformative

signal under delegation. Such a signal always generates a posterior belief that equals

the prior belief and induces the agent to implement the project. In this case, the

principal’s expected payoff from delegation is µ0θ + (1−µ0)(−θ) = 2θµ0 −θ.

When b > θ, the agent’s threshold of doubt is less than zero and the agent always

implements the project in equilibrium. In this case, the principal’s expected payoff

from delegation is µ0θ + (1−µ0)(−θ) = 2θµ0 −θ. When b < −θ, the agent’s threshold

of doubt is larger than one and the agent always rejects the project in equilibrium. In

this case, the principal’s expected payoff from delegation is 0.

Proposition 2 follows immediately from the comparison of the principal’s ex-

pected payoff under no delegation and delegation.

28



Proof of Proposition 3

We have derived the principal’s expected payoff under no delegation in the proof of

Proposition 2. Here we derive the principal’s expected payoff under delegation when

the agent’s bias is drawn from a uniform distribution with support [−L,L].

When L ≥ θ, the sender chooses a completely uninformative signal in equilibrium.

Such a signal always generates a posterior belief that equals the prior belief µ0. Given

posterior belief µ0, the agent implements the project with probability 1−F(θ−2θµ0).

When the project is implemented, the principal’s expected payoff given posterior

belief µ0 is µ0θ + (1 − µ0)(−θ) = 2θµ0 − θ. Therefore, when L ≥ θ, the principal’s

expected payoff from delegation is (1−F(θ − 2θµ0))(2θµ0 −θ).

When µ0 ≥ (θ +L)/2θ and L < θ, the sender chooses a completely uninformative

signal under delegation. Such a signal always generates a posterior belief that equals

the prior belief and induces the agent to implement the project. In this case, the

principal’s expected payoff from delegation is µ0θ + (1−µ0)(−θ) = 2θµ0 −θ.

When µ0 < (θ +L)/2θ and L < θ, the sender’s optimal signal generates posterior

belief 0 with probability 1−2θµ0/(θ +L) and posterior belief (θ +L)/2θ with prob-

ability 2θµ0/(θ + L). Given posterior belief (θ + L)/2θ, the agent implements the

project and the principal expects payoff ((θ +L)/2θ)×θ + (1− (θ +L)/2θ)× (−θ) = L.

Given posterior belief 0, the agent rejects the project and the principal expects payoff

0. Therefore, when µ0 < (θ +L)/2θ and L < θ, the principal’s expected payoff from

delegation is
2θµ0

θ +L
× (L) + (1−

2θµ0

θ +L
)× 0 = −

2θµ0L

θ +L
. (21)

Proposition 3 follows immediately from the comparison of the principal’s ex-

pected payoff under no delegation and delegation.

Proof of Lemma 4

Here we derive the sender’s optimal signal when the principal of the organization

delegates authority to an agent whose bias is drawn from symmetric and single

peaked distribution X. The cumulative distribution function of X is F(·) and support

of X is [−L,L]. In this section, we focus on the case when L ≥ θ. The proof for the case

when L < θ is very similar to the proof for the case when L ≥ θ and is thus omitted.
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The derivation of the sender’s optimal signal proceeds in four steps.

Step 1

Given posterior belief µ, the agent implements the project when

µθ + (1−µ)(−θ) + b ≥ 0⇔ b ≥ θ − 2µθ. (22)

The sender receives payoff of one when the project is implemented and payoff of zero

when the project is rejected. Therefore, given posterior belief µ, the sender’s expected

payoff uS(µ) is equal to the probability that the agent implements the project (i.e. the

probability that equation (22) is satisfied):

uS(µ) = 1−F(θ − 2µθ) (23)

Since 0 ≤ µ ≤ 1 and L ≥ θ, θ − 2µθ is between −L and L and F(θ − 2µθ) is between

zero and one.

The derivative of uS(µ) with respect to µ is

u′S(µ) = 2θf (θ − 2µθ), (24)

where f (·) is the probability density function of distribution X.

Since distribution X is symmetric and single peaked over support [−L,L], f (x) is

single peaked and symmetric with respect to x = 0. This implies that f (θ −2µθ) is

single peaked and symmetric with respect to µ = 1/2. Since θ is a positive constant,

u′S(µ) = 2θf (θ − 2µθ) must also be single peaked and symmetric with respect to

µ = 1/2.

Step 2

In this step, we show that there exists µ∗ ∈ (1/2,1) such that

uS(µ∗)−uS(0)
µ∗

= u′S(µ∗) (25)

First, note that uS(µ) is a continuous function in µ. By the mean value theorem,

there exists a ∈ (0,1/2) such that

uS(1/2)−uS(0)
1/2− 0

= u′S(a). (26)
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In the body of the paper, we show that u′S(µ) is increasing in µ when µ < 1/2. Since a

is less than 1/2, we have u′S(a) < u′S(1/2). This result and equation (26) imply that

uS(1/2)−uS(0)
1/2− 0

< u′S(1/2). (27)

The mean value theorem also implies that there exists b ∈ (0,1) such that

uS(1)−uS(0)
1− 0

= u′S(b). (28)

In step one, we proved that u′S(µ) is single peaked and symmetric with respect to

µ = 1/2. Therefore, we must have u′S(1) < u′S(b) for all b ∈ (0,1). This result and

equation (28) imply that
uS(1)−uS(0)

1− 0
> u′S(1). (29)

Define G(µ) ≡ uS (µ)−uS (0)
µ − u′S(µ). Equations (27) and (29) imply that G(1/2) < 0

and G(1) > 0 respectively. Since G(µ) is continuous and G(1/2) < 0 and G(1) > 0, there

exists µ∗ ∈ (1/2,1) such that G(µ∗) = 0. This implies that there exists µ∗ ∈ (1/2,1) such

that
uS(µ∗)−uS(0)

µ∗
= u′S(µ∗) (30)

Step 3

In this step, we show that H(µ) ≡ uS (µ)−uS (0)
µ achieves the maximum value at µ∗.

The first-order derivative of H(µ) with respect to µ is

H ′(µ) =
u′S(µ)µ−uS(µ) +uS(0)

µ2 (31)

and the second-order derivative of H(µ) with respect to µ is

H ′′(µ) =
u′′S (µ)µ3 − 2µ[u′S(µ)µ−uS(µ) +uS(0)]

µ4 (32)

Equation (30) implies that H ′(µ∗) = 0 and H ′′(µ∗) = u′′S (µ∗)/µ∗.

In step one, we have shown that u′S(µ) is single peaked and symmetric with re-

spect to µ = 1/2. This imples that u′S(µ) is decreasing in µ when µ > 1/2. Since µ∗ is

between 1/2 and 1, u′′S (µ∗) must be negative, which implies that H ′′(µ∗) is negative.

Therefore, at µ = µ∗, H ′(µ∗) = 0 and H ′′(µ∗) < 0. This implies that H(µ) achieves the

maximum value at µ∗.
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Step 4

Now we can show that the sender’s optimal signal does not generate posterior

beliefs between 0 and µ∗. Posterior belief µ̃ ∈ (0,µ∗) gives the sender payoff uS(µ̃).

If the sender shifts probability weight from posterior belief µ̃ to 0 and µ∗, Bayes-

plausibility requires the sender to put probability 1− µ̃/µ∗ on posterior belief 0 and

probability µ̃/µ∗ on posterior belief µ∗. Such a shift of probability mass gives the

sender expected payoff

uS(0)(1−
µ̃

µ∗
) +uS(µ∗)

µ̃

µ∗
(33)

This is higher than the sender’s payoff from posterior belief µ̃ when

uS(0)(1−
µ̃

µ∗
) +uS(µ∗)

µ̃

µ∗
> uS(µ̃), (34)

or equivalently
uS(µ∗)−uS(0)

µ∗
>
uS(µ̃)−uS(0)

µ̃
. (35)

The equation above holds because H(µ) = uS (µ)−uS (0)
µ is maximized at µ∗. Therefore,

the sender can always benefit by shifting probability mass from posterior belief

µ̃ ∈ (0,µ∗) to 0 and µ∗, which implies that the sender’s optimal signal never generates

posterior beliefs between 0 and µ∗.

Step 5

We have proved in step 4 that the sender’s optimal signal does not generate

posterior beliefs between 0 and µ∗. Suppose that the sender’s optimal signal generates

posterior belief µ ≥ µ∗ with probability µ0/µ and posterior belief 0 with probability

1−µ0/µ. This gives the sender expected payoff

uS(0)(1−
µ0

µ
) +uS(µ)

µ0

µ
= uS(0) +

µ0(uS(µ)−uS(0))
µ

. (36)

In step 3, we show that H(µ) ≡ uS (µ)−uS (0)
µ achieves the maximum value at µ∗. There-

fore, the sender’s expected payoff is maximized when µ = µ∗ and the sender’s optimal

signal generates posterior belief µ∗ with probability µ0/µ
∗ and posterior belief 0 with

probability 1−µ0/µ
∗.
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Proof of Proposition 4

We have derived the principal’s expected payoff under no delegation in the proof of

Proposition 2. Here we derive the principal’s expected payoff under delegation when

the agent’s bias is drawn from a symmetric single peaked distribution with support

on [−L,L].

When L ≥ θ and µ0 ≥ µ∗, the sender chooses a completely uninformative signal in

equilibrium. Such a signal always generates a posterior belief that equals the prior

belief µ0. Given posterior belief µ0, the agent implements the project with probability

1− F(θ − 2θµ0). When the project is implemented, the principal’s expected payoff

given posterior belief µ0 is µ0θ + (1−µ0)(−θ) = 2θµ0 −θ. Therefore, when L ≥ θ, the

principal’s expected payoff from delegation is

(1−F(θ − 2θµ0))(2θµ0 −θ). (37)

When L ≥ θ and µ0 < µ
∗, the sender’s optimal signal generates posterior belief

0 with probability 1 − µ0/µ
∗ and posterior belief µ∗ with probability µ0/µ

∗. Given

posterior belief µ∗, the agent implements the project with probability 1−F(θ − 2θµ∗).

When the project is implemented, the principal expects payoff µ∗θ + (1−µ∗)(−θ) =

2θµ∗ −θ. Given posterior belief 0, the agent implements the project with probability

1−F(θ). When the project is implemented, the principal expects payoff −θ. Therefore,

when L ≥ θ and µ0 < µ
∗, the principal’s expected payoff from delegation is

µ0

µ∗
(1−F(θ − 2θµ∗)(2θµ∗ −θ) + (1−

µ0

µ∗
)(1−F(θ))(−θ). (38)

When L < θ and µ0 ≥ µ∗∗, the sender chooses a completely uninformative signal

in equilibrium. Such a signal always generates a posterior belief that equals the prior

belief µ0. Given posterior belief µ0, the agent implements the project with probability

1−F(θ−2θµ0) when µ0 is between µ∗∗ and (θ+L)/2θ, and implements the project with

probability one when µ0 is larger than (θ +L)/2θ. When the project is implemented,

the principal’s expected payoff given posterior belief µ0 is µ0θ+(1−µ0)(−θ) = 2θµ0−θ.

Therefore, the principal’s expected payoff from delegation is

(1−F(θ − 2θµ0))(2θµ0 −θ) (39)

when L < θ and µ∗∗ ≤ µ0 < (θ +L)/2θ, and is

2θµ0 −θ (40)
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when L < θ and µ0 ≥ (θ +L)/2θ.

When L < θ and µ0 < µ
∗∗, the sender’s optimal signal generates posterior belief

0 with probability 1−µ0/µ
∗∗ and posterior belief µ∗∗ with probability µ0/µ

∗∗. Given

posterior belief µ∗∗, the agent implements the project with probability 1−F(θ−2θµ∗∗).

When the project is implemented, the principal expects payoff µ∗∗θ + (1−µ∗∗)(−θ) =

2θµ∗∗ − θ. Given posterior belief 0, the agent rejects the project and the principal

expects payoff 0. Therefore, when L < θ and µ0 < µ
∗∗, the principal’s expected payoff

from delegation is
µ0

µ∗∗
(1−F(θ − 2θµ∗∗))(2θµ∗∗ −θ). (41)

Proposition 4 follows immediately from the comparison of the principal’s ex-

pected payoff under no delegation and delegation.
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