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Abstract

This paper develops a model of communication and decision-making in corporate
boards. The key element of the paper is that the quality of board communication is
endogenous, because it depends on the e¤ort directors put into trying to communicate
their information to others. In the model, directors may have biases regarding board
decisions and may also be reluctant to disagree with other directors. If the only inter-
action between directors is at the decision-making stage, when decisions are made but
discussion is limited, these frictions impede e¤ective decision-making because directors�
decisions are not fully based on their information. However, if in addition directors can
communicate their information more e¤ectively at a cost, then both stronger biases
and stronger concerns for conformity at the decision-making stage might improve the
board�s decisions, because directors have a stronger motivation to convince others of
their position. The paper provides implications for the design of board policies, in-
cluding the use of open vs. secret ballot voting, the frequency of executive sessions of
directors, board structure, and the role of committees.
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1 Introduction

The board of directors plays an important role in some of the key corporate decisions -

appointment and replacement of the CEO and corporate control transactions. The board is

a collective body, whose members have diverse knowledge and experience that is valuable to

the company. When describing their criteria for selecting new board members, directors and

executives stress the importance of having board members with strategically relevant and

diverse expertise, because their �knowledge and skills should complement those of the CEO

and top management, providing a richer consideration and resolution of strategic issues.�1

Therefore, e¤ective communication and information sharing between directors is crucial for

board performance.2

This paper develops a theory of board decision-making and studies how directors�pref-

erences and board decision-making rules a¤ect communication between directors and the

e¤ectiveness of board decisions. The key element of the paper is that the quality of board

communication is endogenous: it depends on how much time and e¤ort directors are willing

to put into trying to communicate their knowledge to others. I show that when e¤ective

communication is personally costly for directors, the presence of certain frictions in their

preferences may improve the quality of board decisions by encouraging better communica-

tion within the board. In particular, both stronger biases regarding board decisions and

stronger preferences to conform to other directors� actions may improve value by giving

directors stronger incentives to incur communication costs and convince others of their po-

sition. The analysis has implications for the e¤ectiveness of various board structures and

decision-making rules. The paper addresses the role of diversity in directors�preferences, the

choice between open and secret ballot voting, the establishment and composition of board

committees, and the frequency of executive sessions of outside directors.3

Anecdotal and survey evidence suggests that both biases regarding board decisions and

concern for conformity are important factors in�uencing directors�decision-making behavior.

Directors�biases, or con�icts of interest, arise due to private bene�ts they receive from certain

board decisions. However, even if directors are unbiased and aim to maximize shareholder

1John Cook, CEO and chairman of Pro�t Recovery Group (see the interview evidence in Finkelstein and
Mooney, 2003). See also survey evidence in O�Neal and Thomas (1996).

2As Robert Monks, a well-known corporate governance expert, said, �I think it�s very important to be
able to talk; otherwise you simply can�t make the most use of the board�s human capital�(Ward, 2000).

3An executive session is a meeting of outside directors without any management directors or other
members of the management present. See SEC Release No. 34-48745 (November 4, 2003) at
http://www.sec.gov/rules/sro/34-48745.htm.
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value, they may have preferences for conformity, making them reluctant to disagree with other

directors. According to survey evidence in Lorsch and MacIver (1989), 49% of directors feel

inhibited in taking a minority stand. This reluctance can be due to several reasons, including

the in�uence of the CEO and directors� reputational concerns. For example, anecdotal

evidence suggests that directors who oppose the CEO during the board meeting without

support from other directors are likely to face retaliation and feel the pressure to resign.4

These frictions introduce ine¢ ciencies into directors�decision-making behavior. Biased

directors may try to skew the board�s decisions in the direction of their preferred alternative,

while realizing that such decisions are not optimal from shareholders�perspective. Concern

for conformity may induce a director to disregard his private information and conform his

actions to what he believes is the consensus of other directors. At �rst glance, this seems to

imply that the presence of biases and pressure for conformity are always detrimental to board

performance. This argument, however, does not take into account that directors communi-

cate with each other prior to making decisions, and that the quality of their communication

is endogenously determined by the e¤orts of all directors, acting individually according to

their preferences.

There are various impediments to communication in corporate boards, which make it

costly for directors to communicate their position fully and e¤ectively. First, time allocated

to discussion during the board meeting is usually very limited. Thus, in order to communicate

e¤ectively, directors often need to engage in discussions outside board meetings, which is

costly.5 Communication costs are also likely to arise due to directors�reputational concerns,

such as their reluctance to appear incompetent and uninformed by expressing a controversial

opinion, or to be perceived as a troublemaker by voicing concerns about the manager. Finally,

when directors�preferences are not fully aligned, directors may need to support their position

with objective evidence and persuasive arguments, which requires e¤ort and preparation.

This paper develops a model that incorporates in a stylized way the key features of board

decision-making described above - costly communication, the presence of biases, and direc-

tors� concern for conformity. In the model, the board is contemplating a decision whose

4Mace (1986) describes a case study where an outside director was excluded from the company�s proxy
statement after openly criticizing the manager�s press releases during a board meeting. �Don�t raise questions
with the president unless you can, for sure, count on the support of others on the board,� commented the
director afterwards. See also Sonnenfeld (2002) for discussion and examples of conformity in boardrooms
and Agrawal and Chen (2010) for evidence on internal board disputes.

5According to a former board chairman, "If you want to be in�uential on a board it takes time, so you have
to make the commitment of time. Cause you�re gonna have a lot of discussions outside of board meetings"
(Stevenson and Radin, 2009). See Finkelstein and Mooney (2003) and Stevenson and Radin (2009) for a
discussion of these issues.
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value is uncertain, e.g., a potential acquisition. Each director has private information rele-

vant to the decision. The board�s decision process takes place in two stages - communication,

followed by decision-making. At the communication stage, directors simultaneously decide

whether to incur a cost in order to credibly communicate their information to other direc-

tors. By incurring the cost, a director ensures that his information is fully understood by

all other board members and used in their decisions at the second stage. At the second,

decision-making, stage, directors simultaneously take actions (e.g., vote) based on their pri-

vate information and all information inferred from the communication stage. The board�s

decision is based on individual directors�actions. The important assumption I make is that

the decision-making stage alone does not e¢ ciently aggregate directors�information if each

director acts only on the basis of his own private information. In other words, pre-decision

communication between directors has value.

To study how directors�preferences for conformity a¤ect board decisions, I assume that

directors incur a loss if their actions at the decision-making stage deviate from the actions of

other directors (e.g., if they vote di¤erently from the majority). The basic model considers

the symmetric case, where directors are equally averse to being more and less supportive of

the proposal under consideration than the rest of the board. In an extension of the model,

I analyze the case where directors are particularly averse to being less supportive than the

rest of the board, corresponding to a situation where the proposal is favored by the CEO.

The results of the two cases are qualitatively similar.

At the decision-making stage, directors�desire to conform to what they believe is the

consensus of other directors leads to �herding�and induces them to put less than optimal

weight on their private information. This might result in a situation where each individual

director privately doubts the board�s decision but votes in favor of it because he believes that

other directors support it.

These arguments imply that strong concern for conformity often prevents a director from

using his private information in his decisions. Is this e¤ect always detrimental for board

functioning? My �rst result demonstrates that this is not necessarily the case when prior to

making the decision, directors can communicate their private information to other directors

at a cost. To see the intuition, suppose a director has reservations about a proposal that

other board members seem to support. Unless he is able to convincingly communicate his

reservations to other directors, concern for conformity will induce him to vote in favor of

the proposal, leading to its approval. Because the director cares about �rm value and does

not want a suboptimal decision to be made, this gives him particularly strong incentives to
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incur the costs of communication and convince other directors of his negative view. Impor-

tantly, by making other directors fully understand his concerns, the director might be more

e¤ective in preventing the proposal from being approved than if he kept his doubts to him-

self and simply voted against. Consistent with this intuition, the analysis shows that some

degree of conformity at the decision-making stage can be bene�cial to board performance.

Essentially, concern for conformity at the decision-making stage encourages directors to incur

communication costs and thereby improves the quality of pre-decision communication. As

long as conformity bias is not very strong, its positive e¤ect on communication dominates

its negative e¤ect on directors�decision-making behavior.

The result that some degree of conformity may improve value has implications for the

structure of board meetings and the rules governing the decision-making process. It suggests,

for example, that the open ballot voting system, while inducing directors to vote in favor

of the CEO�s preferred decisions, does not necessarily lead to more CEO entrenchment.

This is because directors� reluctance to openly vote against the CEO during the meeting

is likely to encourage more active communication outside the meeting, without the CEO

present, which may improve the overall quality of board decisions. Of course, directors are

willing to engage in pre-meeting discussions, that is, spend the costs of communication, only

if these costs are not prohibitively high. This emphasizes the importance of the mandate

for regularly scheduled executive sessions of outside directors, imposed on public companies

by the NYSE and Nasdaq in 2003. This requirement is likely to have substantially reduced

outside directors�costs of communication by preventing any negative inference the CEO could

draw from the initiation of such discussions. Section 5 provides a more detailed discussion

of these issues and their implications for di¤erent companies and di¤erent types of decisions.

Another friction that may a¤ect directors�behavior is their biases regarding board de-

cisions. My second result demonstrates that stronger biases may also improve value by

encouraging directors to communicate with each other more e¤ectively. The intuition why

a more biased director is more willing to credibly communicate his information, even at a

cost, is the following. Suppose, for example, that a director is known to be biased in favor

of the proposal under consideration. This director is expected to actively participate in the

discussion and present evidence supporting the proposal whenever he can �nd such evidence.

Hence, if the director is silent, other directors infer that he has no arguments supporting the

proposal or, put di¤erently, that his information about the proposal is unfavorable. Such

negative inference reduces the probability that the proposal will be approved by the board.

The more biased is the director towards the proposal, the more he wants it to be approved
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and hence, the more harmful for him is the negative inference of other directors when he is

silent. At the margin, this gives a more biased director stronger incentives to incur the costs

of communication and credibly convey his information. This result contrasts with the liter-

ature on costless communication of non-veri�able information, where the presence of biases

negatively a¤ects communication (see, e.g., Crawford and Sobel, 1982).

A stronger bias of a director can therefore induce him to reveal more information to other

directors, even if this information is unfavorable about his preferred alternative. Of course, a

more biased director is also more likely to bias his actions (e.g., skew his votes) in the direction

of his preferences. Nevertheless, the positive e¤ect of biases at the communication stage can

strictly dominate their negative e¤ect at the decision-making stage. In particular, in my

setting, a board which consists of slightly biased directors, but who are biased in opposite

directions, is more e¢ cient than a fully unbiased board because directors communicate with

each other more e¤ectively.

In practice, some directors on the board may be more in�uential than others. Examples

include the CEO when he is simultaneously a board member, and directors who have a high

status or are well-known experts in the �eld. To capture this feature, I consider an extension

of the model in which di¤erent directors have di¤erent in�uence over the �nal decision. I show

that the smaller is the director�s in�uence, the more incentives he has to communicate his

information to other directors. This is because his information will only a¤ect the outcome

if other, more in�uential board members incorporate it in their decisions.

Directors�in�uence over a decision can be changed exogenously by allocating authority to

a subset of directors, e.g., through a committee structure. I examine the optimal division of

authority between directors, taking their characteristics and preferences as given. Interest-

ingly, even if all directors are completely symmetric in their preferences and level of expertise,

it is often optimal to allocate full control over the decision to only one director. Such a di-

vision of authority leads to the most e¢ cient aggregation of directors�private information:

directors without decision power have strong incentives to convey their knowledge to the

director in charge, who then aggregates all the available information into the �nal decision.

Thus, the paper o¤ers an additional, information-based, rationale for the widespread use of

board committees. When directors are asymmetric, it is optimal to allocate authority to

directors who have the lowest concern for conformity because such directors distort their

decisions the least. This provides a rationale for the requirement that the audit, compensa-

tion, and nominating committees, responsible for delicate and often controversial issues, are

composed entirely of independent directors.
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The paper proceeds as follows. The remainder of this section reviews the related literature.

Section 2 presents the benchmark case where there is no pre-decision communication between

directors. Section 3 provides the analysis of the model with communication. I analyze sepa-

rately the case where directors have concern for conformity, the case where they have biases

regarding the decision, and the case where both frictions are present. Section 4 considers

two extensions of the basic model. Section 5 provides implications of the model for board

policies. Finally, Section 6 o¤ers some concluding remarks and directions for future research.

All proofs are given in Appendix A. The analysis of a general linear setup is presented in

Appendix B. Appendix C discusses several explanations for concern for conformity.

Related literature

The paper is related to several strands of literature. First, it contributes to the theoretical

literature on corporate boards. Adams, Hermalin, and Weisbach (2010) provide a compre-

hensive review of this literature. Many papers in this literature focus on the interaction

between the board and the manager and therefore, consider the board of directors as a single

decision-making agent.6 In contrast, the current paper considers the board as a collective

decision-making body and focuses on the interaction between board members in the presence

of biases and concerns for conformity.7 In this respect, my paper is most closely related to

Warther (1998) and Chemmanur and Fedaseyeu (2010), who analyze individual directors�

voting decisions whether to �re the manager in the presence of costs of dissent: they assume

that if the manager is eventually not �red, directors who voted against him incur a cost.

Costs of dissent are similar to the asymmetric case of preferences for conformity examined in

the extension of the current paper, because they make directors reluctant to deviate from the

majority when they oppose the manager. In the context of a two-member board, Warther

(1998) shows that costs of dissent make directors reluctant to vote against the manager

even if their private information about him is negative.8 Chemmanur and Fedaseyeu (2010)

consider a more general model than Warther (1998), with an arbitrary number of directors,

and demonstrate that this coordination problem becomes even more severe as the size of

6See, e.g., Hermalin and Weisbach (1998), Almazan and Suarez (2003), Hermalin (2005), Song and Thakor
(2006), Adams and Ferreira (2007), Kumar and Sivaramakrishnan (2008), and Chakraborty and Yilmaz
(2010).

7Baranchuk and Dybvig (2009) study individual directors�preferences and information, but use a coop-
erative solution concept instead of modeling directors�decisions explicitly.

8More precisely, Warther (1998) considers a board that consists of three members �two outside directors
and the CEO. However, given that the CEO always votes against �ring himself, the board e¤ectively consists
of two directors.
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the board increases. They also analyze the e¤ect of public signals on board decision-making

and examine which boards are more likely to wait longer before �ring the manager. The

current paper contributes to this literature by emphasizing the importance of pre-vote com-

munication between directors for alleviating the coordination problem at the voting stage.

It also suggests that when communication requires e¤ort, the presence of costs of dissent

may give directors stronger incentives to incur this e¤ort and communicate more e¤ectively,

potentially leading to better board decisions.

The importance of communication within the board is also emphasized in Harris and

Raviv (2008), who examine cheap talk communication between informed but biased inside

directors and outside directors when outside directors can acquire decision-relevant expertise

at a cost. They compare insider- and outsider-controlled boards and show that insider control

can be more e¤ective both because it better exploits insiders�information and because it may

give outsiders stronger incentives to acquire expertise. The current paper is di¤erent in that

it studies collective decision-making by the board and focuses on costly communication.9

The paper also contributes to the political economy literature that examines voting in

committees when information is dispersed among committee members. It is most closely

related to several papers in this literature - Coughlan (2000), Doraszelski, Gerardi and

Squintani (2001), and Austen-Smith and Feddersen (2005), who allow for pre-vote com-

munication between committee members. The main di¤erence of my paper is its emphasis

on costs of communication. In particular, the above papers consider a cheap talk setting,

in which communication is costless and does not require any e¤ort, while in the current

paper, directors decide whether to incur a cost in order to communicate their information

to others more e¤ectively. The presence of communication costs plays a crucial role in my

analysis and results. In addition, my paper is di¤erent from this literature in its modeling of

the decision-making stage. Because the analysis of voting under asymmetric information is

rather involved and gives rise to a variety of equilibria when a pre-vote communication stage

is added, the above papers focus on the case of either two- or three-member committees. The

current paper abstracts from voting and models the decision-making process in a reduced

form way, which allows a closed-form solution for any number of directors and makes the

model easy to generalize.

My paper is also related to the literature on costly communication in teams.10 This lit-

9Communication between insiders and outsiders is also considered in Raheja (2005). She studies a model
where informed insiders, who compete with each other to become the CEO�s successor, may reveal their
private information to uninformed outsiders.
10See, e.g., Bolton and Dewatripont (1994), Garicano (2000), Dewatripont and Tirole (2005), and Dessein
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erature acknowledges that communicating information from one team member to another

is costly and examines the bene�ts of specialization and the e¤ectiveness of various com-

munication schemes. In contrast to the current paper, where directors can choose whether

to incur a cost in order to communicate their information e¤ectively, most papers in this

literature treat the quality of communication as exogenous. In this respect, my paper is

close to Dewatripont and Tirole (2005), who consider communication between a sender and

a receiver and allow the agents to incur costly e¤ort to make communication between them

more e¤ective. Di¤erently from my paper, Dewatripont and Tirole (2005) assume that the

quality of communication depends on the combined e¤ort of both the sender and the receiver

and focus on the �moral hazard in teams�problem in communication. In addition, my pa-

per is related to Verrecchia (1983), who studies the manager�s decision whether to disclose

information to the outsiders when such disclosure entails a cost.

Finally, my paper is related to the literature that examines the incentives of agents to

conform to other agents. Preferences for conformity may be due to psychological factors

such as the presence of certain social norms and pressures.11 In addition, preferences for con-

formity may arise due to agents�reputational concerns. Scharfstein and Stein (1990) show

that the tendency to ignore one�s own private information and follow other agents�actions

arises endogenously when agents have reputational concerns and wish to appear competent.

Ottaviani and Sorensen (2001) and Visser and Swank (2007) examine the e¤ect of similar

reputational concerns in the context of committee decision-making. Zwiebel (1995) shows

how career concerns can make managers reluctant to deviate from the herd in their choice

between traditional and innovative projects, resulting in corporate conservatism. The current

paper treats directors�preferences for conformity as exogenous and demonstrates that these

preferences can improve the board�s decisions by encouraging more e¤ective communication

between directors. Morris and Shin (2002) and Angeletos and Pavan (2007) also take pref-

erences for conformity as given and compare the e¤ects of public vs. private information on

the agents�actions and social welfare. In these papers, the separation of information between

public and private is exogenous, while in the current paper it arises endogenously through

communication decisions of directors. Alonso, Dessein, and Matouschek (2008) compare

communication in centralized and decentralized organizations with a need for coordination

and Santos (2006).
11Such social pressures were demonstrated in the famous Asch conformity experiments, where people

tended to conform and provide an incorrect answer to a simple question if the same incorrect answer had
been given by the majority of other group members (see Asch, 1955). See also Janis (1972), who de�ned
preferences for conformity, or �groupthink,� as �a mode of thinking ... when the members� strivings for
unanimity override their motivation to realistically appraise alternative courses of action.�
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between divisions. Their result that a higher need for coordination improves communication

between two division managers in decentralized organizations is similar in spirit to my re-

sult that concern for conformity encourages communication between directors. However, the

mechanisms behind these results are di¤erent. In their paper, a higher need for coordina-

tion aligns the incentives of division managers and hence improves the quality of cheap talk

communication between them, while in my paper, concern for conformity improves commu-

nication by encouraging directors to incur costly e¤ort.

2 Benchmark case: no communication

The analysis begins with the benchmark case in which there is no pre-decision communica-

tion between directors. I show that in this case, both directors�biases and preferences for

conformity reduce the e¤ectiveness of board decision-making. In the next section, I introduce

a communication stage prior to the decision-making stage and show that the e¤ect of these

frictions can be very di¤erent when communication requires costly e¤ort.

2.1 Model setup

Information structure

The board, which consists of N directors, is contemplating a decision. Which decision is

best depends on the unknown state of the world �, equal to the sum of L � N independent

signals xi:

� =

LX
i=1

xi: (1)

Signal xi is distributed according to a density function fi (�) on the interval [�ki; ki] ; where
ki 2 (0;+1], which is symmetric around zero. For example, suppose the board is contem-
plating an acquisition and has to decide which price to pay, and � represents the value from

the acquisition. This value is generally determined by several factors, such as the prospects

of the industry, the potential for cost reductions, or the value of the target�s technologies.

These factors are represented by signals xi.

I assume that director i perfectly observes signal xi but has no information about other

signals. This corresponds to a situation where board members have di¤erent areas of expertise

and thus, have information that is relevant to di¤erent aspects of the decision. Other things

equal, a director who receives a more dispersed signal can be interpreted as being more
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informed about the decision. In practice, of course, information of individual directors is

likely to be correlated. As will be discussed in Section 3, the main results of the paper would

continue to hold qualitatively if the private information of directors was correlated. The

information structure is common knowledge.

Decision-making stage

The outcome of the decision-making stage is action a; taken by the board (e.g., how much

to pay for the target). If the state of the world is �, then the value of the �rm is equal to

V (a; �) = V0 � (a� �)2 : (2)

Hence, the �rst-best action is equal to �; and V0 is the �rst-best value of the �rm.

The process through which the board comes to the �nal decision is modeled in a reduced-

form way. Speci�cally, I assume that directors simultaneously take actions, ai, and individual

directors�actions are aggregated into the �nal action a, taken by the board, according to

an exogenous, potentially probabilistic, function: a = ~h (a1; :::; aN) : The condition that

is imposed on this function is that in the absence of communication, the decision-making

stage alone does not allow e¢ cient aggregation of directors� private signals, even in the

absence of any frictions in directors�preferences. This condition implies that communication

between directors is valuable for e¤ective decision-making. Majority voting or a non-binding

straw poll are the simplest examples of such ine¢ cient information aggregation mechanisms

because directors are restricted to binary actions, which cannot fully convey complex and

multi-dimensional information.12

For tractability, I consider a linear speci�cation of the function ~h (a1; :::; aN). Such a

speci�cation ensures that regardless of the distribution of signals, there is a unique linear

equilibrium at the decision-making stage. It also leads to closed form equilibrium strategies

at the communication stage and a closed form expression for the expected equilibrium �rm

value. To demonstrate the intuition behind the results in the simplest way, I focus on the

simplest possible linear speci�cation of this function for the most part of the analysis.13

12For example, if all but one director have moderately positive signals about the proposal under consid-
eration, the proposal will be approved by a majority of votes, even though the remaining director may have
an extremely negative signal, which makes the proposal detrimental.
13Appendix B provides the analysis of the general linear speci�cation. Such speci�cation is characterized

by m vectors (1(j); :::; N(j)), i(j) � 0,
PN

i=1 i(j) = 1, and probabilities qj > 0,
Pm

j=1 qj = 1, such that the

board�s decision is equal to the linear combination
PN

i=1 i(j)ai with probability qj . Unless this function is
deterministic (q1 = 1) and assigns a strictly positive weight to all directors (i(1) > 0 for all i), it satis�es the
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Speci�cally, I assume that if directors�actions are a1; :::; aN , then the �nal action taken by

the board coincides with ai with probability 1
N
. The interpretation of this function is that

each director has in�uence 1
N
over the �nal decision. This function is particularly ine¢ cient

and hence, satis�es the requirement that the decision-making stage alone does not e¢ ciently

aggregate directors�private signals. In Section 4.1, I generalize the model to the case where

directors have di¤erent in�uence over the decision, so that the action of director i is chosen

with probability pi.

Combined with (2), this speci�cation implies that �rm value is the following function of

individual directors�actions:

V (a1; :::; aN ; �) = V0 �
1

N

NX
i=1

(ai � �)2 : (3)

Preferences

To capture directors�biases and concerns for conformity, I assume that the preferences of

director i are given by

Ui (a; a1; :::; aN ; �) = � (a� (bi + �))2 � ri(ai � �a�i)2; (4)

where �a�i = 1
N�1

P
j 6=i aj is the average action taken by other directors. These preferences

are common knowledge. Combined with the above speci�cation for ~h (a1; :::; aN) ; this implies

that the director�s utility is given by the following function of (a1; :::; aN):

Ui (a1; :::; aN ; �) = �
1

N

NX
j=1

(aj � (bi + �))2 � ri(ai � �a�i)2: (5)

Each director�s utility (4) has two components. The �rst component re�ects the director�s

bias bi regarding the decision: if the bias is zero, this component coincides with the corre-

sponding term for �rm value in (2). If the bias bi is di¤erent from zero, the director�s preferred

action is � + bi; rather than �; which is the optimal action from shareholders�perspective. I

interpret a positive bias, bi > 0, as a bias in favor of the proposal under consideration. This

speci�cation is similar to that of Crawford and Sobel (1982).

The second component re�ects the director�s concern for conformity: he su¤ers a loss

if his action deviates from the average action of other board members. This speci�cation

requirement that the decision-making stage alone does not permit e¢ cient aggregation of directors�signals
in the absence of frictions. The results of the model hold for any non-deterministic function ~h.
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of preferences for conformity is similar to the speci�cations of Morris and Shin (2002) and

Myatt and Dewan (2008). The assumption that the director is reluctant to deviate from the

average is only needed to ensure a linear equilibrium.14

2.2 Analysis of the benchmark case

In this section, I �nd the equilibrium of the decision-making stage for the benchmark case.

Let ai (Ii) be the action of director i given his information set Ii at the decision-making stage.

Using (5), this action is determined by the �rst-order condition:

ai (Ii) =
1

1 +Nri
(E [�jIi] + bi) + (1�

1

1 +Nri
)E [�a�ijIi] : (6)

If there are no frictions in the director�s preferences (ri = 0 and bi = 0), the director chooses

the action ai (Ii) = E [�jIi], which is his best estimate of the state of the world. The presence
of frictions introduces distortions into the director�s behavior. Preferences for conformity give

him incentives to mimic the actions of other directors. In particular, when ri > 0 and bi = 0,

the director tries to balance his desire to maximize �rm value and his desire to conform to

the average action of other directors. The weight 1
1+Nri

, attached to his best estimate of the

state, decreases as the director�s preferences for conformity become stronger (ri increases).

The presence of a bias bi introduces an additional distortion, inducing the director to pursue

the action bi + E [�jIi] instead of E [�jIi].
Because there is no pre-decision communication in the benchmark case, the only informa-

tion available to the director is his own private signal xi: Hence, E[xjjIi] = 0 for j 6= i due
to the independence assumption, and E[�jIi] = xi.
I now show that there is a unique linear equilibrium of the game. Suppose that a linear

equilibrium exists, that is, action ai is linear in the director�s signal: ai = ixi+ gi. Plugging

in the conjectured strategies of other directors in the �rst-order condition (6), we get

ai =
1

1 +Nri
xi +

1

1 +Nri
bi +

�
1� 1

1 +Nri

�
�g�i: (7)

Thus, the best response strategy of director i is indeed linear in his signal. Comparing the

14In the extension of the model in Section 4.1, I assume that directors are reluctant to deviate from the
weighted average of the actions of other directors, with a higher weight on the actions of more in�uential
directors. Any other function c (a1; :::; ai�1; ai+1; :::aN ), which positively depends on the actions of other
directors (e.g., the median, or another quantile) would lead to qualitatively similar results as �a�i.
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coe¢ cients, we see that i is equal to
1

1+Nri
, and gi is de�ned by a system of linear equations

gi =
1

1 +Nri
bi + (1�

1

1 +Nri
)�g�i: (8)

Lemma A.2 in the Appendix shows that this system has a unique solution. In particular,

when ri = 0; then gi = bi.

We conclude that the game has a unique linear equilibrium

a�i = gi +
1

1 +Nri
xi: (9)

If there are no frictions in directors�preferences (ri = bi = 0), then a�i = xi: Note, however,

that even if information about the state is known to the board as a whole (L = N), the �rst-

best �rm value V0 is not achieved because the �rst-best action � =
P
xi is not taken. This

ine¢ ciency captures the assumption that the decision-making stage alone does not e¤ectively

aggregate directors�information, that is, that pre-decision communication between directors

has value. In particular, (3) implies that for L = N the �rst-best is achieved if and only if the

action of each individual director is equal to the �rst-best action �, a necessary requirement

for which is that all directors have shared their information with each other.

The presence of frictions introduces additional ine¢ ciencies into the decision-making

process:

1. Only concern for conformity

If directors have concern for conformity but no biases: ri > 0; bi = 0; then a�i =
1

1+Nri
xi:

Thus, a director�s concern for conformity induces him to put less than optimal weight on his

private information. In the extreme case, when ri is in�nitely large, the director does not

care about the correct decision being made and only wishes to deviate as little as possible

from the actions of other directors. Because the actions of other directors are determined

by their signals and the expected value of these signals is zero, the director takes the action

a�i = 0: Hence, in this case, his private information never a¤ects the board�s decision.

2. Only biases

If directors have biases but no concern for conformity: bi 6= 0; ri = 0; then a�i = bi + xi:
The presence of a bias induces the director to push the board�s decision in the direction of

his bias, moving it farther away from the optimal decision from shareholders�perspective.
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This analysis shows that in the absence of pre-decision communication, both directors�

biases and concern for conformity impede e¤ective decision-making by the board because

directors� actions are not fully based on their private information. The next section ex-

amines the e¤ect of these frictions when prior to the decision-making stage, directors can

communicate with each other at a cost.

3 Communication prior to decision-making

This section considers a general model, in which there is a communication stage prior to the

decision-making stage. I start by describing the setup of the communication stage and then

present the analysis of the model. I consider separately the setting where directors only have

concerns for conformity, the setting where directors only have biases regarding the decision,

and then the general setting where both frictions are present.

3.1 Communication stage

The endogenous quality of board communication, which is determined by the e¤orts directors

put into trying to communicate their knowledge, is the main driving force behind the results

of the paper. Only when directors need to incur costly e¤ort to communicate their infor-

mation more e¤ectively, will their biases or concerns for conformity play a positive role in

board decision-making. To illustrate these results in the simplest possible manner, I abstract

from many realistic aspects of pre-decision communication between directors and model the

communication stage in a stylized way. In the model, directors communicate simultaneously

and cannot choose who to disclose their information to. In practice, of course, directors

communicate sequentially and decide whether to speak up after hearing the views of their

fellow directors. In addition, if communication occurs outside the board meeting, directors

are able to disclose their information selectively to certain board members.15 While these

issues are important aspects of the actual communication process and provide directions for

future research, they are beyond the scope of this paper.

Speci�cally, I assume that at the communication stage, each director decides whether to

incur a cost ci in order to communicate his signal xi to other directors. These communication

15While the opportunity for selective disclosure would not change the analysis when directors have the same
preferences regarding the decision (if ri > 0 and bi = 0, directors always want to report their information to
all board members), biased directors might have incentive to disclose their information selectively.
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decisions are made simultaneously. If the director incurs the cost, other directors learn xi
with certainty. I assume that information is veri�able. That is, the director may choose

to remain silent and not communicate his information, but if he communicates, he has

to do it truthfully.16 As discussed in the introduction, the costs ci can arise from directors�

reputational concerns or can re�ect the time and e¤ort needed to prepare supporting evidence

and present it convincingly to fellow directors.17

Note that the cost of communicating a signal is �xed and does not depend on the value

of the signal. This assumption is made for simplicity. Of course, in practice, communication

costs are likely to be di¤erent across di¤erent values of the signal, especially if these costs are

due to directors�reputational concerns or due to the need to present information credibly.

However, the general intuition behind the results applies even in the case when costs of

communication are di¤erent across signals.

Another simplifying assumption of the model is that communication e¤ort is binary: at

the communication stage, directors can either communicate their information fully at a cost,

or not communicate any information at all. Note, however, that although I refer to the

second stage of the model as the decision-making stage, this stage could also be potentially

interpreted as a stage of costless and less e¤ective communication, as opposed to the �rst

stage of costly and e¤ective communication. Indeed, during the decision-making stage some

of the director�s information is conveyed through his actions (e.g., if the director participates

in a non-binding straw poll or votes for the decision). However, by the assumption made

about the function ~h (a1; :::; aN), directors�private signals are not fully aggregated in the

�nal board�s decision, meaning that this form of communication is cruder.

3.2 Concern for conformity

The analysis begins with the case where the only friction comes from directors�concern for

conformity. In other words, ri � 0 but bi = 0 in (4).
The model is solved by backwards induction. Suppose that during the communication

16This assumption does not matter for the result about conformity: if directors do not have biases and
only have concern for conformity (bi = 0; ri > 0), they always have incentives to report their information
truthfully. If directors have biases, they would have incentives to manipulate their reports if information
was non-veri�able. Section 3.3 discusses the di¤erence of the paper from the cheap talk literature and how
adding non-veri�able communication to the model with biases would a¤ect the results.
17For example, these costs are likely to be lower for �rms in capital-intensive industries and a large

proportion of tangible assets, where hard information is relatively more important and supporting evidence
may be easier to present. See. e.g., Alam et al. (2010) and Cornelli, Kominek, and Ljungqvist (2010) for
evidence on the use of hard vs. soft information in board decisions. Alternatively, the costs could correspond
to the ability of directors to communicate outside of board meetings, e.g., through social networks.
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stage signals x1; :::; xM were communicated, M 2 [0; N ] : Also suppose that given the equi-
librium strategies at the communication stage, the expected value of director i�s signal con-

ditional on it not being communicated is yi; i �M + 1:

Equilibrium at the decision-making stage

We search for linear equilibria at the decision-making stage. In a linear equilibrium, the action

of each director is some linear function of the signals x1; :::; xM that were communicated and

his private signal xi. Similarly to the benchmark case, using the �rst-order condition (6), it

can be shown that there is a unique linear equilibrium at the decision-making stage. The

following proposition characterizes this equilibrium.

Proposition 1: Suppose that at the communication stage signals x1; :::; xM were com-

municated, and that yi is the expected value of signal xi conditional on no communication.

Then there is a linear equilibrium at the decision-making stage characterized by the following

strategies:

1. If director i communicated his signal, i 2 f1; :::;Mg, his action is given by

a�i =
MX
j=1

xj +
NX

j=M+1

yj: (10)

2. If director i did not communicate his signal, i 2 fM + 1; :::; Ng, his action is given by

a�i =
MX
j=1

xj +
NX

j=M+1;j 6=i

yj +
1

1 +Nri
xi +

�
1� 1

1 +Nri

�
yi: (11)

The intuition behind the equilibrium strategies (10) and (11) is the following. All directors

who communicated their signals take the same action, equal to their estimate of the state

of the world conditional on their information. Thus, a desire for conformity does not distort

these directors�actions. Intuitively, if a director managed to credibly convey his informa-

tion to other directors, he understands that other directors will e¢ ciently incorporate this

information into their own decisions. Therefore, the director is not concerned that he will be

the only one taking a controversial position, even if his information is su¢ ciently extreme.

In contrast, the action of a director who did not communicate his signal is a¤ected by his

desire for conformity. Similarly to the benchmark case, such a director puts less than optimal
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weight on his private signal, trying to make his action less extreme. This is captured by the

last two terms in the expression (11) above: instead of using his private signal xi with weight

1, as would be optimal from shareholders�perspective, the director uses a linear combination

of his private signal and the expectation of his private signal by other directors, yi.

Equilibrium strategies at the communication stage

At the communication stage, each director takes into account the equilibrium strategies at

the decision-making stage and compares the expected payo¤ from paying the cost ci to com-

municate his signal to other directors to the expected payo¤ from not communicating. The

following proposition characterizes the equilibrium strategies at the communication stage.

Proposition 2: There exists an equilibrium in which director i communicates his signal xi
if and only if jxij > di, where

di =

s
ci

1� 1
N

1
1+Nri

: (12)

In the Appendix, I prove that if the distribution of signals is single-peaked at zero (e.g.,

normal), then the equilibrium de�ned by Proposition 2 is the unique equilibrium.18

The intuition behind Proposition 2 is the following. The director does not have incentives

to pay the cost to communicate his signal if the signal is su¢ ciently close to its expected

value (jxij < di), because such disclosure is not very valuable for the board�s decisions. In
contrast, if the signal is su¢ ciently extreme, the director wants all other board members

to take it into account in their actions and hence, pays the cost of communication. This

argument is valid regardless of whether the director has preferences for conformity.

Preferences for conformity give the director additional incentives to communicate his signal

convincingly: the threshold di is strictly decreasing in ri. Intuitively, a director with a strong

desire for conformity anticipates that if he does not credibly convey his information to other

directors, he will tend to underweight this information at the decision-making stage (see

18For a general distribution that is symmetric around zero, there can be multiple equilibria. In particular,
multiple equilibria can arise if the distribution has several points of symmetry (the symmetry requirement
is due to the symmetric nature of the problem). For a uniform distribution, which is symmetric around any
point, there is a continuum of equilibria characterized by yi 2 [�ki + di; ki � di]: The intuition behind the
multiplicity of equilibria is similar to the intuition why there exist multiple self-ful�lling equilibria in rational
expectations models. The director does not have incentives to communicate his signal if it is close to other
directors�expectations conditional on no communication (rather than their unconditional expectation, which
is zero). Therefore, if other directors believe that conditional on no communication, the expected value of
xi is yi; these expectations become self-ful�lling. Importantly, regardless of the equilibrium chosen, the result
that concern for conformity improves communication is valid for any distribution.
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Proposition 1). As a result, his information will not only fail to in�uence other directors�

actions, but will also have a much smaller e¤ect on his own action and therefore, on the

ultimate board�s decision. Because the director cares about the correct decision being made,

he tries to avoid this ine¢ ciency by communicating his signal, even at a cost.

The result that a stronger concern for conformity gives directors stronger incentives to

communicate their private information to others does not rely on the assumption that direc-

tors�private signals are independent. As long as the correlation between directors�signals is

not perfect, preferences for conformity induce each director to put less than optimal weight

on his signal at the decision-making stage unless it is communicated to other directors. This,

in turn, motivates the director to incur the cost and convey his information to others. The

main di¤erence between the models with independent and correlated private signals is that

correlation in directors�signals would give rise to a free-rider problem in communication: each

director would have weaker incentives to spend the cost and communicate his information

to others, hoping that some other director with similar information would do this.

Firm value

Using the equilibrium communication and decision strategies, we can calculate the expected

value of the �rm, which is given by the following lemma.

Lemma 1: Expected �rm value is equal to

E (V ) = V0 �
LX

i=N+1

Ex2i �
NX
i=1

�
1� 1

N
+
1

N
(
Nri

1 +Nri
)2
� �Z di

�di
x2fi (x) dx

�
; (13)

where di is given by (12).

Each director�s contribution to �rm value is the product of two terms. The �rst term,

1 � 1
N
+ 1

N
( Nri
1+Nri

)2, is increasing in ri; and the second term,
R di
�di x

2fi (x) dx, is decreasing

in ri because di is decreasing in ri: These two terms capture the two opposing e¤ects of the

director�s concern for conformity on �rm value. The negative e¤ect at the decision-making

stage is re�ected in the �rst term: higher ri leads to a lower weight that the director puts

on his private signal if it has not been communicated. The positive e¤ect is re�ected in the

second term: a stronger desire for conformity encourages more communication (decreases di).

Because signals that are communicated are used e¢ ciently by all directors, this allows the
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board to make more informed decisions. The next result demonstrates that in the current

setting, the positive e¤ect always dominates for su¢ ciently small ri; which implies that the

optimal value of ri is strictly greater than zero.

Proposition 3: If 0 < ci < k2i (1� 1
N
); then �rm value is maximized at (r�1; :::; r

�
N), where

r�i is strictly positive.

The assumption ci < k2i (1 � 1
N
) is needed to ensure that the costs of communication

are not prohibitively high. If this assumption is not satis�ed, then the director does not

communicate any information when ri = 0.

Proposition 3 emphasizes that when communication requires costly e¤ort, directors�desire

for conformity can play a positive role by encouraging more e¢ cient communication between

directors. Thus, some degree of preferences for conformity may improve board decisions in

situations where detailed communication between directors is crucial for e¤ective decision-

making, e.g., when the board is making an executive, rather than a supervisory, decision.

This can be achieved by changing the rules that govern the decision-making process, e.g.,

voting rules. Section 5 provides a detailed discussion of these implications.

3.3 Biases

In this section, I consider the e¤ect that directors�biases regarding the decision have on

board decision-making. The main result of this analysis is that a stronger bias may give a

director stronger incentives to incur the costs in order to credibly communicate his informa-

tion to others. This e¤ect improves the quality of communication between directors and may

dominate the negative e¤ect of the bias at the decision-making stage.

To illustrate the intuition behind this result more clearly, I start with the case where

directors�biases are the only friction. In other words, ri = 0 but bi 6= 0 in (4). The next

section analyzes the combined e¤ect of directors�biases and preferences for conformity and

shows how these frictions interact. The proofs of all results in the Appendix are provided

for the general model that includes both frictions.

Lemma A.1 in the Appendix shows that the equilibrium at the decision-making stage is

linear and is similar to the equilibrium in the benchmark case. The action of each director

is skewed by his bias bi: Speci�cally,

a�i = bi + E [�jIi] ; (14)
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where Ii is the information set of director i after the communication stage, which consists of

signals x1; :::; xM that were communicated, the expectations yM+1; :::; yN for the signals that

were not communicated, and his own signal xi:

In the presence of biases, the communication strategy of directors is no longer symmetric

around zero. Directors reveal their signals strategically, trying to support their preferred

alternative with the information they disclose. Because the model is less tractable in the

presence of biases, I assume for the rest of the section that the distribution of directors�

signals is uniform, and discuss the results for a general distribution at the end of the section.

The following lemma summarizes the communication strategy of directors.

Lemma 2: Suppose that the distribution of signals is uniform: xi � U [�ki; ki]. Then the
equilibrium strategies at the communication stage are the following:

(i) if bi > �b�i; director i reveals his signal if and only if xi > �ki + 2�+i ;
(ii) if bi < �b�i; director i reveals his signal if and only if xi < ki + 2�

�
i ;

where ��i < 0 < �
+
i are the roots of the quadratic equation

�2 + 2�
�
bi � �b�i

�
� ci
1� 1

N

= 0: (15)

The condition bi > �b�i implies that director i is on average more biased towards the

proposal under consideration than other directors. Thus, the lemma demonstrates that if a

director is biased towards the proposal relative to the rest of the board, he reveals information

that is favorable about the proposal but conceals unfavorable information.19

Note also that if ki is su¢ ciently small relative to ci; then �ki+2�+i > ki and ki+2��i <
�ki; that is, the director does not communicate any information in equilibrium. Intuitively,
this is because by communicating a signal that is su¢ ciently close to its expectation, the

director does not contribute much to the value of the �rm and hence, does not have incentives

to incur the cost. In what follows, I assume that ki is su¢ ciently large, so that at least

some information is communicated by each director. In that case, Proposition 4 below

demonstrates that the more biased is the director relative to other board members, the more

information he communicates in equilibrium.

Proposition 4: Suppose that director i is biased towards the proposal relative to other

19If bi = �b�i, then similar to the model without biases, the game has multiple equilibria when the distrib-
ution of signals is uniform. Importantly, as shown in the Appendix, �rm value is the same in all equilibria.
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directors: bi > �b�i: Then the director reveals more information as his bias increases further.

Similarly, if the director is relatively biased against the proposal, bi < �b�i; then he reveals

more information as his bias decreases further.

Proposition 4 emphasizes the positive e¤ect that a director�s bias might have on the

amount of information he reveals in equilibrium. The intuition behind this result is the

following. Suppose, for example, that a director has a bias towards the proposal under

discussion relative to the rest of the board. Then, other directors expect him to present

evidence in favor of the proposal whenever he has it. Therefore, if the director is silent,

other directors infer that his signal must be bad. The more biased is the director towards

the proposal, the more he wants other board members to have a positive opinion about it.

Hence, the more harmful for him is their negative inference when he does not reveal his

information. At the margin, this leads the director to disclose more. Formally, suppose that

a director with a positive bias reveals his signal xi when it satis�es xi > ti; so that for xi = ti
he is indi¤erent between the inference ti if he communicates the signal at a cost, and the more

negative inference E [xijxi < ti] if he does not communicate. If his bias increases further, the
director is no longer indi¤erent when xi = ti: the inference E [xijxi < ti] becomes relatively
more harmful for him. Hence, he strictly prefers to reveal his signal, which moves ti to the

left. This intuition is somewhat similar to the intuition behind the �unraveling result�in the

voluntary disclosure literature (see, e.g., Grossman (1981) and Milgrom (1981)).

The result of Proposition 4 contrasts the result of the cheap talk literature that con�icts

of interest between the sender and the receiver are detrimental for communication (see, e.g.,

Crawford and Sobel (1982)). In general, if the possibility of cheap talk communication was

introduced into the model, directors�biases would have two opposite e¤ects on the amount

of information revealed in equilibrium. Suppose, for example, that an additional, cheap talk,

stage was added to the model prior to the communication stage. At this initial cheap talk

stage, each director could choose to convey his information at no cost, but in a non-veri�able

way. At the next communication stage, as in the current model, the director could incur

a cost in order to convey the remaining information in a veri�able way. According to the

cheap talk literature, an increase in a director�s bias would reduce the amount of information

conveyed at the initial cheap talk stage because the director would have stronger incentives

to manipulate his report. On the other hand, a stronger bias would increase the amount

of information conveyed at the second communication stage according to the logic of the

current paper. The net e¤ect of a stronger bias on the amount of information conveyed in
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equilibrium is not clear.20

By encouraging more e¤ective communication between directors, a stronger bias of a

director may have a positive e¤ect on board decisions. This positive e¤ect may counteract the

negative e¤ect of the bias on the director�s behavior at the decision-making stage. According

to Lemma A.4 in the Appendix, expected �rm value is given by

E (V ) = V0 �
LX

i=N+1

Ex2i �
1

N

NX
i=1

b2i �
N � 1
N

NX
i=1

Z Ti

ti

(xi � yi)2 fi (xi) dxi; (16)

where [ti; Ti] is the equilibrium non-communication region of director i and yi is the expected

value of the signal over this region, yi = E [xijxi 2 [ti; Ti]]. Expression (16) demonstrates the
twofold e¤ect of a director�s bias on the value of the �rm. First, the bias induces the director

to skew his actions at the decision-making stage, which pushes the board�s decision away from

the �rst-best decision. This negative e¤ect on �rm value is represented by the term � 1
N
b2i .

Second, the bias also a¤ects the director�s incentives to communicate his information at the

communication stage. This e¤ect is re�ected by the last term in (16):
R Ti
ti
(xi � yi)2 fi (xi) dxi

measures the variance of the director�s signal over the non-communication interval [ti; Ti] :

A stronger bias may give the director stronger incentives to communicate his information,

shrinking the non-communication interval [ti; Ti] and reducing the variance of the signal over

this interval.

The next proposition demonstrates that the positive e¤ect of a stronger director�s bias on

communication may dominate its negative e¤ect at the decision-making stage. In particular,

in the current setting, even if N � 1 directors are unbiased, shareholders are strictly better
o¤ if the remaining director is biased than if he is unbiased.

Proposition 5: Suppose that b2 = ::: = bN = 0: Then �rm value is maximized at b1 = �b;
where b is strictly positive.

The common rationale for having biased inside directors on the board is that such direc-

tors are more likely to have valuable information about the company. Proposition 5 provides

an additional motivation for appointing some biased directors, even when all directors are

20For example, if directors did not have any con�icts of interest, there would be full information revelation
at the initial cheap talk stage. If directors�con�icts of interest were very large, then no information would be
revealed at the cheap talk stage, but there would be full information revelation at the second communication
stage (�+i converges to 0 as bi � �b�i becomes very large). If con�icts of interest were in the intermediate
range, only some information would be revealed after the two stages.
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equally informed. When directors need to incur costly e¤ort to communicate their infor-

mation more e¤ectively, more biased directors might have stronger incentives to incur this

e¤ort. This increases the amount of information available to the board as a whole and might

improve the quality of board decisions. Importantly, an increase in a director�s bias improves

communication only if it further increases the con�ict of interest between the director and

the rest of the board (e.g., an increase in bi improves communication only if bi > �b�i but not

if bi < �b�i). This emphasizes the importance of diversity in directors�preferences for e¤ective

communication within the board.

While most results of this section have been derived for the case of a uniform distribution

of signals, the intuition behind them is also valid for a more general distribution.21

3.4 Concern for conformity and biases

This section generalizes the models in the previous two sections and studies the joint e¤ect

of directors�biases and concerns for conformity on board decisions.

Let a�i (b1; :::; bN) be the equilibrium action of director i at the decision-making stage.

Lemma A.1 in the Appendix shows that

a�i (b1; :::; bN) = gi + a
�
i (0; :::; 0) ; (17)

where a�i (0; :::; 0) are the equilibrium strategies in the absence of biases, given by (10) and

(11), and the constants gi solve the system of linear equations (8). Lemma A.2 in the

Appendix shows that this system has a unique solution given by

gi =

NX
j=1

�ijbj; (18)

where �ii; �ij 2 (0; 1) if ri > 0, and �ii = 1; �ij = 0 if ri = 0. In the case when all directors
21Consider a general distribution that is symmetric and single-peaked around zero. In the Appendix (see

Lemma A.3), I show that the communication strategy of a director is characterized by two thresholds ti; Ti,
such that signal xi is disclosed if and only if xi =2 [ti; Ti]. Although the communication strategy is not
necessarily boundary for a more general distribution, positively biased directors are again more likely to
disclose positive rather than negative signals. In particular, if bi > �b�i; the non-communication interval
[ti; Ti] is shifted to the left of zero, so that Pr(xi is disclosed j xi > 0) > Pr(xi is disclosed j xi < 0). As
the director�s bias increases, both ti and Ti decrease and hence, an increase in the bias does not necessarily
increase the probability of disclosure. However, if the support of the distribution is �nite and the director�s
bias is su¢ ciently large or the costs of communication are su¢ ciently small, the communication strategy
is again boundary, i.e., ti = �ki: In that case, a further increase in the director�s bias strictly improves
communication, as in the case of a uniform distribution.
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have the same preferences for conformity: ri = r for i = 1; :::; N; the solution is given by

gi = !bi + (1� !)�b�i; where ! =
N � 1 +Nr
N � 1 +N2r

: (19)

Directors�biases regarding the decision introduce distortions gi in their actions. According

to (18), gi is a weighted average linear combination of the director�s own bias and the biases

of other directors with non-negative coe¢ cients. Note that gi is always strictly increasing in

bi: the more biased is a director, the greater he distorts his actions in the direction of his

preferences. If a director does not care about conforming to other directors (ri = 0), gi is

exactly equal to bi and the weight on other directors�biases is zero. Whenever preferences

for conformity are present, gi is also strictly increasing in other directors�biases. Intuitively,

if other directors are known to be favorably inclined towards the proposal, a director who

wants to conform to others is reluctant to oppose the proposal.

This result emphasizes an additional positive e¤ect of directors� desire for conformity

when their preferences are su¢ ciently diverse: a desire for conformity may constrain directors�

opportunistic behavior. Absent concern for conformity, directors with diverse preferences pull

the decision in opposite directions, and the resulting outcome, which is the preferred outcome

of the strongest group, turns out to be far from the optimal outcome from shareholders�

perspective. A desire for conformity induces directors to be more cautious in pursuing their

individual interests, making the ultimate decision taken by the board less extreme. For

example, in the case of two directors, r1 = r2 = r and b1 = �b2, distortions (g1; g2) in
directors�actions are most pronounced for r = 0 and converge to zero as r increases. Of

course, a desire for conformity may also exacerbate opportunistic behavior when preferences

are not diverse. In particular, pressure for conformity may induce independent directors, who

would otherwise make unbiased decisions, to favor the policies preferred by their opportunistic

colleagues: when ri > 0, gi can be di¤erent from zero even though bi = 0.

Extending Lemma 2 to this more general case, I show that director i�s disclosure decisions

are skewed towards positive signals if and only if bi > �g�i. This condition is a generalization

of the condition bi > �b�i for the case ri = 0 and intuitively means that director i is on average

more biased against the proposal than other directors. For example, when ri = r for all i,

this condition is exactly equivalent to the condition bi > �b�i. For general ri; the biases of

other directors are weighted with coe¢ cients that depend on r1; :::; rN .

There are now two distinct reasons why a director who is more biased towards the proposal

under-discloses information that is unfavorable about the proposal. The �rst reason is the
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same as before: the director has more incentives to reveal information that favors his preferred

alternative. The second reason comes from the director�s desire to conform to other directors.

Suppose that a director who is biased towards the proposal gets a negative private signal

about it. This negative information will induce him to act against the proposal despite his

bias. However, if the director discloses this information to other directors, they will become

even more opposed to the proposal than before, and the disparity in his and other directors�

actions will remain. In contrast, if the director conceals his unfavorable signal, then the

actions of other directors will be more favorable and therefore closer to his own action,

satisfying his preferences for conformity. Thus, both e¤ects act in the same direction, giving

the director incentives to communicate positive and conceal negative information.

The extension of Proposition 4 to the general case demonstrates that if a director is biased

towards the proposal relative to other directors, bi > �g�i; then he reveals more information

in equilibrium as he becomes even more positively biased, that is, as bi increases. I also show

that in the current setting, the positive e¤ect of a stronger director�s bias on communication

dominates its negative e¤ect at the decision-making stage when the bias is su¢ ciently small.

In particular, regardless of directors�preferences for conformity, the �rm strictly bene�ts from

including a biased director on the board when the remaining N � 1 directors are unbiased.
In other words, the result of Proposition 5 holds for the general case as well.

When N � 1 directors have their own biases, there might be an additional bene�t of
including a strictly biased remaining director because his presence might constrain the op-

portunistic behavior of other directors. Suppose, for example, that N�1 directors are biased
in favor of the proposal: bi > 0 for i � 2. In this case, there are two reasons why a director
with a bias against the proposal (b1 < 0) may be more bene�cial to the company than a

completely independent director (b1 = 0). First, as before, a stronger divergence in prefer-

ences between this director and the rest of the board induces more information revelation

both by himself and by other directors. When concern for conformity is present, there is an

additional positive e¤ect: the appointment of a director who has di¤erent preferences from

the rest of the board induces other directors to pursue their interests less aggressively. As a

result, the behavior of all directors becomes less extreme, and the resulting board decision is

closer to the optimal one from shareholders�perspective. For general preferences (b2; :::; bN),

the optimal type of the remaining director, b�1; is determined by the interplay between these

two e¤ects.
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4 Extensions

This section considers two extensions of the basic model. The �rst extension analyzes a

setting where some directors have more in�uence on the board than others. The second

extension considers a setting where preferences for conformity are asymmetric, in the sense

that directors are more reluctant to deviate from other board members when they oppose

the CEO than when they support him.

4.1 Di¤erent in�uence of directors

In practice, di¤erent directors are likely to have di¤erent in�uence over the �nal decision.

Stronger in�uence may be due to a higher status or a greater level of expertise in a strate-

gically relevant area. Alternatively, in�uence can come from the position held on the board,

e.g., if a director is the board chairman or a member of one of the key board committees.

In this section, I consider the extension of the model that allows some directors to have

more in�uence than others and study the following questions. How does the director�s in�u-

ence on the board a¤ect his incentives to communicate his information to other directors?

What is the optimal allocation of control given directors�preferences? What kind of directors

should be appointed to leading board positions or key committees?

To allow di¤erent directors to have di¤erent in�uence over the decision, I assume that the

action ai of director i is chosen by the board with probability pi; where
PN

i=1 pi = 1; pi � 0:
Combined with (2) ; this means that �rm value is given by

V (a; �) = V0 �
NX
i=1

pi (ai � �)2 : (20)

The higher pi, the greater is the in�uence of director i over the �nal decision.

It is likely that when some directors are more in�uential than others, other directors are

particularly reluctant to disagree with them. To capture this e¤ect, I assume that the utility

of director i is given by

Ui (a; �) = �
NX
k=1

pk (ak � �)2 � ri

 
ai �

NX
k=1;k 6=i

~pikak

!2
; (21)

where ~pik =
pk
1�pi re�ects the relative weight of director k among the remaining directors,PN

k=1;k 6=i ~p
i
k = 1. In other words, the director wants to conform to the weighted average of
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the actions of other directors, where the weights re�ect their in�uence on the board.22 The

basic model is a special case of this extension when pi = 1
N
for all i: To focus attention on

the e¤ect of directors�heterogenous in�uence, I assume in this section that directors do not

have biases regarding the decision.

Lemma A.1 in the Appendix demonstrates that the equilibrium action of director i at the

decision-making stage is given by

a�i =
MX
j=1

xj +

NX
j=M+1

yj (22)

for directors who communicated their signals, and by

a�i =
MX
j=1

xj +
NX

j=M+1;j 6=i

yj +
pi

pi + ri
xi +

�
1� pi

pi + ri

�
yi (23)

for directors who did not communicate their signals.

The equilibrium has similar properties to the equilibrium of the basic model. The signals

that have been communicated at the �rst stage enter the actions of all directors e¢ ciently

(with weight 1). In contrast, if a director did not communicate his signal, his desire for

conformity induces him to put less than optimal weight on his signal. However, the greater

is the in�uence of the director, the smaller is the negative e¤ect of preferences for conformity

on his actions: the weight pi
pi+ri

on his private signal increases with pi. This is because such

a director understands that by putting less than optimal weight on his private signal, he has

a particularly strong negative impact on �rm value due to his stronger in�uence.

At the communication stage (see Lemma A.3 in the Appendix), director i chooses to pay

the cost to communicate his signal if it satis�es

jxi � yij > di =
s

ci

1� p2i
pi+ri

: (24)

The length of the non-communication region, 2di, increases with pi; which re�ects the fact

that the stronger is the director�s in�uence pi, the less e¤ort he makes to communicate his

information convincingly. For example, when pi = 1 (director i has full control over the

board�s decisions) and ri = 0 (the director does not care about the opinion of other board

22In unreported analysis, I also consider the speci�cation where preferences for conformity are the same as
in the basic model, i.e., ~pik =

1
N�1 in (21) regardless of pi. The results are similar under both speci�cations.
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members about his actions), the threshold di is in�nite, implying that the director never

makes an e¤ort to share his information with other directors. In contrast, directors with

no decision power (pi = 0) have the strongest incentives to communicate their information.

Intuitively, a director who has little in�uence over the decision realizes that his information

can only be useful for the �rm if he is able to credibly convey it to more in�uential directors.

He therefore makes a stronger e¤ort to convince other directors of his information.

Directors�in�uence over the decision can be changed exogenously by electing them to the

leading board positions, such as the chairman or lead director, or by appointing them to

key board committees. The fact that less in�uential directors have stronger incentives to

communicate more e¤ectively suggests that allocating greater control to some directors may

be bene�cial. To study this question formally, I ask which combination (p1; :::; pN) maximizes

�rm value. In other words, I solve the following problem:

max
(p1;:::;pN )

E(p1;:::;pN ) (V ) (25)

s:t:
NX
i=1

pi = 1; pi � 0;

where E(p1;:::;pN ) (V ) is expected �rm value for a given vector (p1; :::; pN) :

To focus attention on the role of allocation of control, I assume that directors are sym-

metric in all respects except for pi. In other words, ri = r; ci = c, and fi = f for all i.

For simplicity, I consider the uniform distribution of signals: xi � U [�k; k]. The following
proposition demonstrates that even when directors are completely symmetric, allocation of

control to only one director may be bene�cial.

Proposition 6: Suppose that all directors�s signals have the same, uniform, distribution,

ci = c, and ri = 0 for all i: Then �rm value is maximized when control is allocated to one

director, that is, when pi = 1 for some i.

Numerical analysis demonstrates that the result of Proposition 6 also holds when directors

have preferences for conformity, that is, when ri = r for some r � 0. The intuition behind this
result is the following. On the one hand, when a director has no control over the decision, his

private information does not a¤ect the outcome. However, when a director can communicate

his information to others at a cost, there is a counteracting positive e¤ect: the less control the

director has, the stronger are his incentives to communicate his information to directors who
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have control. This is bene�cial because information is used more e¢ ciently when it is known

to all decision-makers than to one director alone. Thus, when a director�s in�uence is reduced,

information that he does not communicate is used less e¢ ciently, but more information is

communicated and used e¢ ciently. Because the director�s communication strategy involves

communication of the most valuable signals (jxi � yij > di), the trade-o¤ is between more

e¢ cient use of more valuable information and less e¢ cient use of less valuable information,

suggesting that the positive e¤ect may dominate.

Proposition 6 demonstrates that allocating authority over the decision to one director

may result in the most e¢ cient aggregation of directors�information in the �nal outcome.

It therefore provides an information-based rationale for the use of board committees, when

a subset of directors is given authority over certain decisions.

Another interesting question is which directors should be appointed to board committees.

Of course, preference should be given to directors with strong expertise in the area of the

committee�s responsibility. To abstract from the e¤ect of expertise, I focus on the case when

all directors have the same level of expertise, that is, when directors�signals have the same

distribution: fi = f for all i: I assume for simplicity that the committee consists of one board

member, who has full power over the decision (pi = 1), and ask which director should be

appointed to that position, taking directors�types as given.

Proposition 7: Suppose that control over the decision is allocated to one director: pi =

1; pj = 0 for j 6= i: If directors are symmetric in all respects except for their preferences for
conformity ( fi = f and ci = c) and the density function of the signals is non-increasing on

[0;+1), then �rm value is maximized when control is given to the director with the lowest

concern for conformity: i 2 argminjfrjg.

Intuitively, a director who strongly cares about the opinion of other directors of his actions

(ri is high) is reluctant to make decisions that are not considered appropriate by the rest of

the board, even though he has full power to make these decisions. Thus, control should be

given to the director who has the lowest concern for conformity among all directors. Section

5 discusses the implications of this result for the composition of key board committees.

4.2 Concern for conformity: asymmetric case

In the basic model, directors are equally reluctant to be more or less supportive of the

proposal under consideration relative to the rest of the board. Formally, the loss coming
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from their preferences for conformity depends on the distance between their action and the

average action of other directors, but not on its direction. In practice, a director may be

more averse to deviating from other board members when he criticizes the CEO than when

he supports the CEO. According to anecdotal evidence, directors who oppose the CEO and

do not get support from other directors are likely to face managerial retaliation and have to

leave their position. While these concerns are relevant for outside directors as well, they are

especially important for inside directors, whose career advancement depends a lot on their

loyalty to the CEO (see Section 5 for a case study describing such a situation).

In this section, I consider a modi�cation of the basic model to an asymmetric case, where

the loss from disagreeing with other directors depends on the direction of disagreement, and

show that the intuition of the basic model continues to hold. To capture directors�reluctance

to be less supportive of the CEO than the rest of the board, I assume that director i�s utility

is now given by

Ui (a; �) =

(
� 1
N

PN
j=1 (aj � �)

2 � ri (�a�i � ai) , if �a�i > ai
� 1
N

PN
j=1 (aj � �)

2 , if �a�i < ai:
(26)

If a higher action is interpreted as stronger support for the manager, the above speci�cation

implies that the director su¤ers a loss if he is less supportive of the manager than the average

director (ai < �a�i). In contrast, the director does not su¤er any loss if he is more supportive

of the manager than other directors. To ensure a closed form equilibrium at the decision-

making stage, I model the loss from disagreement as a linear term, rather than a quadratic

term as in the basic model. Other assumptions of the basic model remain unchanged.

The asymmetric speci�cation of preferences for conformity makes the model less tractable.

I therefore focus on the case of two symmetric directors, two signals (N = L = 2), and a

uniform distribution of signals. Suppose that the equilibrium strategies at the communication

stage take a threshold form: signal xi is communicated if and only if it lies outside the interval

[t; T ] for some t; T: The following lemma describes the equilibrium at the decision-making

stage, taking the threshold equilibrium strategies at the communication stage as given.

Lemma 3: Suppose that the board consists of two symmetric directors: ci = c and ri = r

for i = 1; 2, and their signals have the same, uniform, distribution. Suppose also that at

the communication stage, signal xi is communicated if and only if it lies outside the interval

[t; T ] : Then the following strategies constitute an equilibrium at the decision-making stage.

1. If both signals were communicated at the communication stage, then a�1 = a
�
2 = x1+x2:
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2. If no signal was communicated, then the action of director i is

a�i =

�
xi +

t+ T

2

�
+

r

T � t (T � xi) : (27)

3. If signal x1 was communicated and signal x2 was not, then a�1 = x1 + A, and

a�2 =

8>><>>:
x1 + x2 , if x2 > A

x1 + A , if x2 2 [A� r; A]
x1 + x2 + r , if x2 < A� r;

(28)

where A =
t+T
2
+ rT
T�t

1+ r
T�t

2 (t; T ) :

The intuition behind the equilibrium strategies is the following. First, if both signals were

communicated at the communication stage, directors coordinate on the �rst-best action

x1+x2. Preferences for conformity do not distort directors�behavior because they share the

same information and can jointly oppose the manager if needed. Second, if no information

was communicated, the fear of being less supportive of the manager than the other director

induces directors to bias their actions upward. Instead of taking the action xi + t+T
2
; equal

to the expected value of � given his information, director i takes a strictly higher action:

the term r
T�t (T � xi) is positive for r > 0. Finally, if only one signal was communicated at

the communication stage, then the director who communicated his signal biases his action

upwards relative to the action xi+ t+T
2
(it can be shown that A > T+t

2
for r > 0) because he

is not sure what the other director will do. The behavior of the director who kept his signal

private depends on his information. If his signal is su¢ ciently high (xi > A), he knows with

certainty that he will be more supportive of the manager than the other director even if he

takes the �rst-best action x1+x2. However, whenever his signal is lower than A; this director

biases his action upwards relative to the �rst-best action.

Because each director is punished for taking a more negative action than the other di-

rector, a director with a negative signal has particularly strong incentives to communicate

his information in pre-decision discussion. By sharing his negative information, he makes

sure that the other director becomes more pessimistic and hence, lowers his risk of being

less supportive of the manager. A director with a positive signal does not have such strong

incentives to communicate his information: even if he turns out to be more supportive of the

manager than the other director, he does not incur any loss. The following lemma con�rms
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this intuition.

Lemma 4: If a threshold equilibrium at the communication stage exists, it takes the following

form: director i communicates his signal if and only if xi � t for some t 2 [�k; k].

I demonstrate numerically that a threshold equilibrium exists and is unique and that the

threshold t is increasing with r. Hence, the result that stronger preferences for conformity

encourage more communication between directors continues to hold in this asymmetric set-

ting as well. I also show numerically that �rm value can increase with r, that is, that similar

to the basic model, the positive e¤ect of preferences for conformity at the communication

stage can dominate their negative e¤ect at the decision-making stage.

Intuitively, when a director has a strong fear of managerial retaliation (r is high), he

understands that he will not criticize the manager during the board meeting unless he is

sure that other directors share his concerns. Thus, to be able to oppose the manager during

the meeting, directors with negative information need to convince other directors of their

position prior to the meeting. By sharing their negative information with each other be-

forehand, directors can be more e¤ective in jointly opposing the manager than if each of

them acted individually on the basis of his private information. Thus, a stronger ability

of the manager to retaliate against dissenting directors does not necessarily result in more

managerial entrenchment. Section 5 discusses implications of this result for the design of

board meetings, including the use of the open ballot voting system and the role of executive

sessions of outside directors.

As an application of this analysis, consider the setting where the decision under con-

sideration is whether the incumbent manager should be �red, and signals xi correspond to

directors�information about the manager�s quality. Suppose �rst that there is no pre-decision

communication between directors. In this case, Lemma 3 implies that managerial turnover

is likely to be less e¢ cient in companies where directors are particularly reluctant to oppose

the manager (high r) because directors use their private information less e¤ectively. Ac-

cording to (27), when no information is communicated beforehand, directors�private signals

enter their decisions with weight (1 � r
T�t); which decreases in r. As a result, even if each

director�s individual signal about the manager is su¢ ciently negative, directors are reluc-

tant to act on this information, fearing that their negative opinion is not shared by others.

This coordination problem is similar to the coordination problem examined in Chemmanur

and Fedaseyeu (2010). In their paper, a negative public signal can serve as a coordination
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mechanism and help mitigate the coordination problem among directors. In contrast, in the

current paper, the role of a coordination mechanism is played by pre-decision communication

between directors. By sharing his negative information about the manager with others, a

director makes other directors more pessimistic. Hence, he is less afraid to be the only one

to oppose the manager, which makes him more eager to act on his negative information

(according to Lemma 3, the weight on xi is equal to 1 if xi was revealed).

5 Implications for board policies

This section discusses implications of the paper for board structure and the rules governing

the board�s decision-making process.

Open vs. secret ballot voting

The analysis of Section 3.2 demonstrates that some pressure for conformity at the decision-

making stage may be bene�cial because it helps overcome directors�reluctance to communi-

cate their position to other directors and thus, promotes more e¤ective communication within

the board. This result has potential implications for the design of board meetings, because

directors�concern for conformity at the decision-making stage can be a¤ected by changing

the rules governing the decision-making process. For example, an important factor that can

a¤ect directors�concern for conformity is whether voting takes place by open or secret bal-

lot.23 Consider two possible decision-making rules. Under the �rst rule, board discussion

is followed by a simultaneous open ballot vote, while under the second rule, it is followed

by a simultaneous secret ballot vote. In both cases the vote determines the �nal decision,

e.g., by a majority rule. Directors�concern for conformity is likely to be weaker under the

secret ballot system because the dissenting director is not observed by other board members

and the CEO. A director who disagrees with the majority can suppress his concerns during

the discussion in order to appear supportive, but then secretly vote against the proposal. In

the context of the model, this suggests that the parameter capturing directors�concern for

conformity is lower if the decision-making stage corresponds to a simultaneous secret ballot

vote than if it corresponds to a simultaneous open ballot vote.

As the analysis of the paper shows, stronger concern for conformity at the voting stage

23Other factors that are likely to a¤ect conformity at the decision-making stage are whether or not the
manager is allowed to the meeting (in situations where the decision is made by a committee), or how detailed
the minutes of the board meeting are.
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encourages more e¤ective pre-vote communication between directors, but less honest voting

decisions if directors were not able to, or chose not to, convincingly communicate their

information to other board members. The trade-o¤ between these two e¤ects suggests that

open ballot voting may be preferred to secret ballot voting in situations where communication

and information sharing between directors are crucial for e¤ective decision-making. One

consideration is the nature of directors� information. If a director�s information is very

subjective and re�ects his opinion rather than objective evidence, he is less likely to change

other directors�beliefs about the optimal decision by sharing such information with them.

Hence, the positive e¤ect of pressure for conformity on communication is likely to be weaker

when information is subjective. In this case, the secret ballot voting system may be preferred

because it will allow more e¢ cient aggregation of directors�diverse opinions into the �nal

decision. In contrast, if directors� information re�ects objective evidence that is able to

change other directors�perceptions, open ballot voting may be optimal.

Another consideration concerns the type of decisions made by the board. Board decisions

could be roughly classi�ed into �executive�and �supervisory.�When the board is making

an executive decision, such as nominating a new CEO or setting the appropriate acquisition

price, it needs to choose the best possible alternative among many. In contrast, under

supervisory decision-making, the board needs to approve or reject a given proposal, e.g., a

proposal put forward by the CEO. To the extent that communication between directors is

more important when the board has to choose among many possible alternatives, the use of

open ballot voting may be preferred for executive decisions. In contrast, when the board is

making a supervisory decision or when it votes on personal issues, e.g., electing the chairman,

it might be more bene�cial to encourage honest and unbiased voting by directors through

the use of secret ballot.

While corporate boards usually use the open ballot voting system, there is substantial

variation in the use of open and secret ballot voting across di¤erent types of committees.

Both voting procedures are used by university tenure committees and by non-pro�t boards.24

Government agencies, such as the SEC and the Federal Reserve, not only conduct voting by

open ballot, but also disclose their meeting minutes to the general public. When the minutes

are observable to the public, committee members�reputational considerations are likely to

make them particularly reluctant to disagree with the majority or with the chairman, unless

they are able to communicate their view persuasively and convincingly. Therefore, as the

24See �Board elections: Secret ballot or show of hands�by Terrie Temkin, Philanthropy Journal, September
30, 2010.
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logic of the paper suggests, the public nature of the meetings of government agencies might

encourage more e¤ective and detailed communication between its members, improving the

quality of deliberations.25 Of course, imposing a similar requirement on corporate board

meetings may not be the best alternative given the proprietary nature of board discussions.

Executive sessions of directors

Although the open ballot system may give directors strong incentives to vote in favor of the

CEO�s interests, it does not necessarily lead to more CEO entrenchment. As the analysis

suggests, directors� reluctance to openly vote against the CEO during the board meeting

motivates them to share their views with each other in discussions prior to the meeting. As a

result, unfavorable information about the CEO or his proposal is more likely to be e¤ectively

communicated and shared prior to the meeting, resulting in a uni�ed opposition, when this

is indicated.

Of course, directors have incentives to engage in pre-meeting communication only if such

communication is not very costly. One regulatory measure that may have substantially re-

duced the costs of communication between outside directors is the requirement for mandatory

executive sessions, imposed on public companies by the NYSE and Nasdaq in 2003. Prior to

this requirement, engaging in discussions behind the CEO�s back could be rather costly. This

is because directors would only initiate such discussions if they had serious concerns about

the CEO�s actions or performance. Thus, if information about such pre-meeting discussions

taking place was ever leaked to the CEO, directors who initiated them or who participated

in them were likely to be punished. The requirement to make meetings of non-management

directors mandatory and regular eliminated the negative signaling role of such meetings and

thus, might have considerably reduced the costs of communication.

The NYSE and Nasdaq listing standards require �regularly scheduled�executive sessions

without specifying their minimum frequency. There is considerable variation in the frequency

of executive sessions across �rms. Some �rms set a minimum annual number of executive

sessions, which ranges from one to four, while others include an executive session as part of

every board meeting.26 In the context of the paper, an increase in the frequency of executive

sessions can be interpreted as a decrease in outside directors�costs of communication. If

executive sessions are relatively frequent, a director may wait till the next executive session
25See also Levy (2007), who examines the costs and bene�ts of revealing committee members�votes to the

public in the absence of pre-vote communication.
26See Shearman & Sterling LLP, �2007 Trends in Corporate Governance of the Largest U.S. Public Com-

panies - General Governance Practices,�p.25.
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to voice his concerns instead of initiating a secret meeting behind the manager�s back, which

may be costly. However, a higher frequency of executive sessions also involves a cost because

it requires substantial time commitment from outside directors. Directors, whose time is in

high demand, need to be compensated for the extra time they spend.

The analysis of the paper has implications for the optimal frequency of executive sessions

by looking at the trade-o¤ between these costs and bene�ts. First, more frequent executive

sessions may be more valuable in �rms where there is strong pressure for conformity during

the board meeting. This is more likely in companies where the CEO is very in�uential, where

the outside directors are not powerful individuals themselves, or where the outside directors

are more dependent on the CEO, e.g., due to the presence of a board interlock or directors�

business relations with the company. Second, holding regular executive sessions may be more

important when outside directors do not have other opportunities to communicate without

raising suspicion from the CEO. Thus, more frequent executive sessions may be more valuable

in companies where the social ties between their outside directors are su¢ ciently weak.

Note also that inside directors are likely to have the highest costs of retaliation: they

risk not only their position on the board, but also their position as a top manager of the

company. A notable example is the departure of Joseph Graziano, the CFO of Apple, who

did not receive board support in his criticism of CEO Michael Spindler�s strategy during

the board�s October 3, 1995 meeting and had to resign.27 Given that inside directors are

among the most informed members of the board, some �rms might bene�t from imposing a

similar requirement for regular meetings of outside directors and individual inside directors

without the CEO present. If such meetings were mandatory, the CEO would be unable to

determine whether any negative information was transferred during these meetings or not.

Thus, insiders�costs of sharing their concerns with outside directors would be lower.

Board committees

Another implication of the paper concerns the role of board committees. Boards of publicly

held �rms have a number of committees that are responsible for decisions in certain areas:

compensation, audit, corporate governance and nomination, as well as other areas depending

on the �rm�s industry and size. The standard rationale for the use of committees is that given

directors�time constraints, committees allow more detailed discussions of certain issues. This

explanation is consistent with the main message of the paper that reducing communication

27See, e.g., �Did Apple Shoot The Messenger?�, Business Week, October 16, 1995.
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costs between directors is always bene�cial. Indeed, a committee gives its members an

opportunity to present their information to a smaller number of directors, who also often

have the same area of expertise. Both factors are likely to reduce the costs of e¤ective and

convincing communication.

The analysis of Section 4.1 provides an additional, information-based, explanation for why

the use of committees may improve board decision-making. As the results suggest, it may

be optimal to allocate full authority over the decision to a subset of directors because such

a division of authority ensures the most e¢ cient aggregation of all directors�information in

the �nal decision. Intuitively, directors without authority have strong incentives to incur

communication costs and convince directors who have authority of their position, because

this is their only way to a¤ect the decision. Directors who have authority will then e¢ ciently

aggregate their own information and the information they received from other board mem-

bers. In contrast, when all directors have authority over the decision, they might have weaker

incentives to communicate e¤ectively with other directors, hoping to in�uence the decision

with their own vote. This logic suggests that the use of committees may be bene�cial even

if all directors have the same level of expertise in the area of the decision.

The results of Section 4.1 also suggest that if all directors have the same level of exper-

tise, it is e¢ cient to allocate more control to those directors who have the lowest concern for

conformity. The reason is that these directors care the least about the opinions of the CEO

and other board members about their decisions, which allows them to make decisions in an

unbiased way. Such considerations may be important for those decisions where managerial

retaliation and pressure for conformity are particularly likely. Hence, these results provide a

motivation for the listing requirement that the compensation, nominating, and audit com-

mittees, which are responsible for many controversial decisions, are comprised entirely of

independent directors. The results are also consistent with the observed practices where di-

rectors occupying leading positions on the board, such as the chairman or the lead director,

are usually among the most experienced board members. Due to their longer tenure and

stronger reputation, such directors are likely to have lower concerns for conformity.

6 Concluding remarks

This paper develops a theoretical model of communication and decision-making in corporate

boards. The key element of the paper is that directors can choose whether to incur personal

costs in order to communicate their information to other directors. I show that when e¤ective

38



communication is personally costly, two common frictions in directors�preferences may play a

positive role by encouraging better communication within the board. First, stronger pressure

for conformity at the decision-making stage can be ex ante bene�cial because it gives directors

stronger incentives to incur the costs and communicate their information e¤ectively to other

directors. In the context of directors�decision to oppose the CEO, this result suggests that

the CEO�s ability to retaliate against dissenting directors does not necessarily lead to more

entrenchment because it may encourage more active and e¤ective discussions prior to the

board meeting. Second, stronger biases, or con�icts of interest, can also improve board

decisions because more biased directors have stronger incentives to credibly communicate

their information to others.

While the focus of the paper is on decision-making in corporate boards, it can also be

applied to study decision-making in other types of committees, such as university tenure and

hiring committees, the Federal Reserve Board, the SEC, and various legislative committees.

Interestingly, there is considerable variation in the rules governing the meetings of di¤erent

types of committees. For example, corporate board meetings are di¤erent from the meetings

of most government agencies in their observability to outsiders: while the minutes of board

meetings are private, discussions and votes of the Federal Reserve and the SEC are disclosed

to the public. There is also variation in the way voting is conducted: while corporate boards

usually vote by open ballot, other committees often use the secret ballot voting system.

The paper makes the �rst attempt to understand the dynamics of board decision-making

and communication. For this reason, it models communication between directors in a stylized

way. This suggests several important directions in which the framework developed in the

paper could be extended. First, the model assumes that directors simultaneously decide

whether to share their information with others. In practice, such decisions are likely to

be made sequentially, and the incentives to disclose one�s information are a¤ected by the

information that has already been disclosed. While allowing sequential communication does

not change the main intuition of the paper, it gives rise to several interesting questions.

For instance, how does the possibility of sequential communication a¤ect the amount of

information that is revealed in equilibrium? What types of directors will be the �rst to

speak up, and what kind of information will be revealed at the beginning? Second, the

paper assumes that if a director decides to reveal his information, it is learned by all other

board members. When con�icts of interests between directors are present, directors might

have incentives to share their information selectively. Other relevant issues include the e¤ect

of board size on the quality of communication among directors, and the optimal length and
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frequency of board meetings for di¤erent types of companies. These and other important

questions are left for future research.
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Appendix A: Proofs

In order to prove the results of the paper, I �rst prove several auxiliary results for a more
general model. In particular, I consider general preferences (b1; :::; bN), (r1; :::; rN) and general
weights (p1; :::; pN),

PN
i=1 pi = 1, measuring the in�uence of individual directors. I derive the

equilibrium strategies at the communication and decision-making stage and expected �rm
value for this more general model. The proofs of the main results will follow from these
auxiliary results.

Auxiliary results: general model

Suppose that �rm value is given by

V0 �
NX
i=1

pi (ai � �)2 ; (A1)

and the utility of director i is

Ui (a; �) = �
NX
k=1

pk (ak � (bi + �))2 � ri

 
ai �

NX
k=1;k 6=i

~pikak

!2
; (A2)

where
PN

i=1 pi = 1 and ~p
i
k =

pk
1�pi .

Denote " =
PL

i=N+1 xi; E" = 0, denote f" the density of ", and note that E"2 =PL
i=N+1Ex

2
i . Here " represents the noise term, that is, the information about the state

that is not known to the board as a whole.

Lemma A.1 (equilibrium at the decision-making stage): Suppose that at the com-
munication stage signals x1; :::; xM were communicated, M 2 f0; :::; Ng, and that yi is the
expected value of signal xi conditional on no communication. Then there is a linear equilib-
rium at the decision-making stage characterized by the following strategies:
1. If director i communicated his signal, i 2 f1; :::;Mg, his action is given by

ai = gi +

MX
j=1

xj +

NX
j=M+1

yj: (A3)

2. If director i did not communicate his signal, i 2 fM + 1; :::; Ng, his action is given by

ai = gi +

MX
j=1

xj +

NX
j=M+1

yj +
pi

pi + ri
(xi � yi) ; (A4)

where

gi =
pi

pi + ri
bi +

�
1� pi

pi + ri

�X
k 6=i

~pikgk: (A5)
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Proof of Lemma A.1: Let us verify that the strategies given by (A3)-(A5) constitute an
equilibrium. Denote the sum of the signals that were communicated by X, and the expected
sum of the signals that were not communicated by Y : X =

PM
j=1 xj and Y =

PN
j=M+1 yj.

Also denote by Ii the information set of director i after the communication stage. Taking
the �rst-order condition of (A2), the optimal action of director i is given by

ai =
pi

pi + ri
(bi + E[�jIi]) +

ri
pi + ri

E [
X
k 6=i

~pikakjIi ]:

First, consider the best response of director i 2 f1; :::;Mg: For him, E [�jIi] = X + Y:
Also, given the equilibrium strategies (A3) and (A4) of other players,

E [
X
k 6=i

~pikakjIi ] =
X
k 6=i

~pikgk +

 X
k 6=i

~pik

!
(X + Y ) +

NX
k=M+1

~pik
pk

pk + rk
E [(xk � yk) jIi] :

Note that
P

k 6=i ~p
i
k = 1 and that the last term is equal to 0 because by de�nition, E [xkjIi] =

yk: Plugging in E [�jIi] and E [
P

k 6=i ~p
i
kakjIi ] into the �rst-order condition, we get the con-

jectured equilibrium strategy (A3).
Next, consider the best response of director i 2 fM + 1; :::; Ng: For him, E [�jIi] =

X+Y � yi+xi and by the same argument as above, E [
P

k 6=i ~p
i
kakjIi ] =

P
k 6=i ~p

i
kgk+X+Y:

Plugging in these values into the �rst-order condition, we again get the conjectured strategy
(A4).
The coe¢ cients gi can be found by solving the linear system of equations (A5) for i =

1; :::; N: This system coincides with (8) when pi = 1
N
for all i.

Note also that it is straightforward to prove that the equilibrium (A3)-(A5) is unique.
This can be done similar to the analysis of the benchmark case in Section 2 by conjecturing
a general linear equilibrium and plugging in the conjectured strategies into the �rst-order
condition above. The proof is omitted for space considerations.

Lemma A.2 (properties of gi):

(i) There is a unique solution to the system of linear equations (A5), which takes the form
gi = �iibi +

P
j 6=i �ijbj; where �ii; �ij 2 (0; 1) if ri > 0; and �ii = 1; �ij = 0 if ri = 0:

(ii) Moreover, if pi = 1
N
and ri = r for all i, then gi = !bi + (1� !)�b�i, where ! =

N�1+Nr
N�1+N2r

:

Proof of Lemma A.2: Because (A5) is a system of linear equations on gi with constant
terms equal to pi

pi+ri
bi; the solution to this system takes the form gi = �i1b1 + :::+ �iNbN for

some �ij. To �nd (�1i; :::; �Ni) for a particular i, we di¤erentiate each equation in (A5) with
respect to bi and derive a system of N linear equations on N coe¢ cients �1i; :::; �Ni. The
properties of �ij in (i) and the statement of (ii) follow directly from solving this system.

Lemma A.3 (equilibrium strategies at the communication stage):
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(i) Suppose that conditional on director i not communicating his signal, other directors
believe that the expected value of xi is yi: Then director i has incentives to communicate
xi if and only if it satis�es Hi(xi � yi) > 0; where

Hi (�) = �
2 + 2�

 
bi �

X
k 6=i

~pikgk

!
� ci

1� p2i
pi+ri

: (A6)

The equation Hi (�) = 0 has two roots �
�
i and �

+
i , which satisfy �

�
i < 0 < �

+
i .

(ii) In any equilibrium, the strategy of director i at the communication stage is character-
ized by an interval [ti; Ti] such that xi is communicated if and only if xi =2 [ti; Ti] :
The necessary and su¢ cient conditions for the four possible types of equilibria are the
following:

(a) Equilibrium with �ki < ti < Ti < ki exists if and only if ti�yi = ��i and Ti�yi = �+i :
(b) Equilibrium with �ki = ti < Ti < ki exists if and only if �ki�yi > ��i and Ti�yi = �+i :
(c) Equilibrium with �ki < ti < Ti = ki exists if and only if ti�yi = ��i and ki�yi < �+i :
(d) Equilibrium with �ki = ti < Ti = ki exists if and only if �ki > ��i and ki < �+i :

Proof of Lemma A.3:
(i) Suppose that the equilibrium communication and non-communication regions of di-

rector i are some sets Ci and NCi, Ci [NCi = [�ki; ki]. That is, the director communicates
his signal xi if and only if xi 2 Ci. Denote yi = E [xijxi 2 NCi].
First, we derive the payo¤of each director, taking the outcome of the communication stage

as given. Suppose that signals x1; :::; xN were realized and that during the communication
stage signals x1; :::; xM were communicated, M 2 f0; :::; Ng. Denote Qi = pi

pi+ri
and

�i = xi � yi:

From (A2) and the equilibrium actions (A3)-(A4) at the decision-making stage, the utility
of director i after the communication stage is

Ui = �
PM

j=1 pj

�
gj � bi �

PN
k=M+1 �k � "

�2
�
PN

j=M+1 pj

�
gj � bi � (1�Qj) �j �

PN
k=M+1;k 6=j �k � "

�2
�ri

�
gi �

P
k 6=i ~p

i
kgk �

PN
k=M+1 ~p

i
kQk�k

�2 (A7)

for i = 1; :::;M , and

Ui = �
PM

j=1 pj

�
gj � bi �

PN
k=M+1 �k � "

�2
�
PN

j=M+1 pj

�
gj � bi � (1�Qj) �j �

PN
k=M+1;k 6=j �k � "

�2
�ri

�
gi �

P
k 6=i ~p

i
kgk +Qi�i �

PN
k=M+1;k 6=i ~p

i
kQk�k

�2 (A8)
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for i =M + 1; :::; N .
Consider the decision of director 1 with signal x1 whether to pay c1 to communicate his

signal. The director does not know the signals of other directors and the noise term " and thus
conditions his decision on all possible values of x2; :::; xN ; ": Suppose that among the remain-
ing signals, M � 1 signals are communicated, where M 2 f1; :::; Ng. In particular, suppose
that signals xn2 ; :::; xnM lie in their respective regions Cj and are therefore communicated,
and signals xnM+1

; :::; xnN lie in their respective regions NCj and are not communicated. If
the director communicates his signal, then by (A7), his payo¤ upon communication, UC1 , is
equal to

UC1 = �
PM

j=1 pnj

�
gnj � b1 �

PN
k=M+1 �nk � "

�2
�
PN

j=M+1 pnj

�
gnj � b1 �

�
1�Qnj

�
�nj �

PN
k=M+1;k 6=j �nk � "

�2
�r1

�
g1 �

P
k 6=1 ~p

1
kgk �

PN
k=M+1 ~p

1
nk
Qnk�nk

�2
:

If the director does not communicate his signal, then by (A8), his payo¤upon non-communication,
UNC1 , is equal to

UNC1 = �
PM

j=2 pnj

�
gnj � b1 � �1 �

PN
k=M+1 �nk � "

�2
�
PN

j=M+1 pnj

�
gnj � b1 �

�
1�Qnj

�
�nj � �1 �

PN
k=M+1;k 6=j �nk � "

�2
�p1

�
g1 � b1 � (1�Q1) �1 �

PN
k=M+1 �nk � "

�2
�r1

�
g1 �

P
k 6=1 ~p

1
kgk +Q1�1 �

PN
k=M+1;k 6=i ~p

1
nk
Qnk�nk

�2
:

The director averages these payo¤s over all possible values of x2; :::; xN ; " and chooses to
communicate his signal if and only ifZ

UC1 f2:::fNf"dx2:::dxNd" > c1 +

Z
UNC1 f2:::fNf"dx2:::dxNd" (A9)

If we open the brackets in UC1 and U
NC
1 ; it is easy to see that the expressions inside the

integrals are some linear combinations of quadratic terms �2i ; "
2, interaction terms �i�j; �i",

linear terms �i; ", and a constant. Note also that the signal of director k; k 6= 1 enters UC1
and UNC1 with a non-zero coe¢ cient only if xk 2 NCk, that is, for k 2 fnM+1; :::; nNg. Also,
because �i = xi � E [xijxi 2 NCi], Z

NCi

�ifi (xi) dxi = 0:

It follows that all linear terms for �i; i � 2, all interaction terms �i�j; i � 2, and all terms
including ", on both sides of (A9) integrate to zero. Hence, only quadratic terms "2 and �2i ,
i 2 f1; nM+1; :::; nNg, the linear term �1, and the constant remain. Collecting the coe¢ cients
for quadratic terms, we note that the coe¢ cients for terms "2 and �2ni ; i = M + 1; :::; N in
both UC1 and UNC1 are the same. Besides, the integral over �2ni is taken over the same set
NCni on both sides of (A9). Hence, the integrals over terms "

2 and �2ni ; i =M + 1; :::; N on
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both sides of (A9) cancel out. Finally, �21 and �1 do not enter the expression for U
C
1 and only

enter UNC1 : The coe¢ cient for �21 in the expression for U
NC
1 is equal to �A; where

A = (1� p1) + p1 (1�Q1)2 + r1Q21 = 1�
p21

p1 + r1
> 0;

and the coe¢ cient for �1 is equal to 2B; where

B =
P

k 6=1 pk (gk � b1) + p1 (1�Q1) (g1 � b1)� r1Q1
�
g1 �

P
k 6=1 ~p

1
kgk

�
= (1� p21

p1+r1
)
�P

k 6=1 ~p
1
kgk � b1

�
:

Hence, (A9) is equivalent to
A�21 � 2B�1 � c1 > 0: (A10)

Because A > 0; (A10) is equivalent to H1 (x1 � y1) > 0; where H1 (�) is given by (A6) in the
statement of the lemma. Note also that the corresponding quadratic equation, H1 (�) = 0,

always has two di¤erent roots ��1 < �
+
1 ; given by

B�
p
B2+Ac1
A

, and ��1 < 0 < �
+
1 .

(ii) Because �1 = x1�y1; (A10) implies that the non-communication region is always some
interval [t1; T1] : If one of the boundaries (t1 or T1) is interior, that is, lies inside (�k1; k1), then
the director should be indi¤erent between communicating and not communicating his signal
at this point. This implies that (A10) should be satis�ed as an equality and hence, t1� y1 or
T1 � y1 should coincide with ��1 or �+1 , respectively. If the right boundary T1 coincides with
k1, then (A10) should be violated at k1, implying that k1 � y1 should be smaller than �+1
(being positive, it is always greater than ��1 < 0). Similarly, if the left boundary t1 coincides
with �k1, then (A10) should be violated at �k1, implying that �k1 � y1 should be greater
than ��1 (being negative, it is always smaller than �

+
1 > 0).

Lemma A.4 (�rm value): Suppose that at the communication stage director i communi-
cates his signal if and only if xi =2 [ti; Ti], and let yi = E [xijxi 2 [ti; Ti]]. Then expected �rm
value is given by

E (V ) = V0 �
LX

i=N+1

Ex2i �
NX
i=1

pig
2
i �

NX
i=1

"
1� pi + pi

�
ri

pi + ri

�2#Z Ti

ti

(xi � yi)2 fi (xi) dxi;

where gi solves (A5).

Proof of Lemma A.4: Denote �i = xi � yi and Qi = pi
pi+ri

. For any given realization
of x1; :::; xN , suppose that signals xn1 ; :::; xnM are communicated in equilibrium and signals
xnM+1

; :::; xnN are not communicated, M 2 f0; :::; Ng. Using the derivations in the proof of
Lemma A.3, �rm value satis�es

V (x1; :::; xN ; ") = V0�
MX
i=1

pni [ gni�
NX

k=M+1

�nk�"]2�
NX

j=M+1

pnj [ gnj��nj
�
1�Qnj

�
�

NX
k=M+1;k 6=j

�nk�"]2;
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and expected �rm value is

E (V ) =

Z
[ V (x1; :::; xN ; ")] f1 (x1) :::fN (xN) f" (") dx1:::dxNd":

By the same argument as in the proof of Lemma A.3, the integral over all linear terms �i; "
and interaction terms �i�j; �i" is equal to 0. Also, because all quadratic terms �

2
i ; "

2 enter
additively, the integral over these terms is equal to the sum of the corresponding integrals
for individual signals. The coe¢ cient before �2i for i 2 fn1; :::; nMg is 0, and the coe¢ cient
before �2i for i 2 fnM+1; :::; nNg is �[1� pi + pi (1�Qi)2]. The coe¢ cient before "2 is equal
to �1. Finally, note that i 2 fnM+1; :::; nNg if and only if xi 2 [ti; Ti]. Integrating over all
possible realizations of x1; :::; xN , we get

E (V ) = V0 � E"2 �
NX
i=1

pig
2
i �

NX
i=1

�
1� pi + pi (1�Qi)2

� Z
�2i � 1 fxi 2 [ti; Ti]g fi (xi) dxi;

which is equivalent to the expression in the statement of the lemma.

Proofs of main results

Proof of Proposition 1: The statement of Proposition 1 follows from Lemma A.1 for the
case bi = 0 and pi = 1

N
for all i:

Proof of Proposition 2: Let yi be the equilibrium expected value of xi conditional on
it not being communicated. According to Lemma A.3 (i) for the case bi = 0 and pi = 1

N
,

director i �nds it optimal to communicate his signal if and only if

(xi � yi)2 >
ci

1� 1
N

1
1+Nri

: (A11)

It follows that there always exists an equilibrium where a director communicates his signal
if and only if jxij > di =

q
ci

1� 1
N

1
1+Nri

. Indeed, in such equilibrium yi = 0 due to the symmetry

of the distribution and hence, according to (A11), communicating xi if and only if jxij > di
is indeed optimal.
Moreover, when the distribution is single-peaked at zero, this equilibrium is also the unique

equilibrium of the model. First, there is no other equilibrium where the communication
interval is interior. According to (A11), any such equilibrium is characterized by [ti; Ti] and
yi = E [xijxi 2 [ti; Ti]], such that Ti� yi = yi� ti = di. It follows that yi = ti+Ti

2
, that is, the

conditional expectation over [ti; Ti] coincides with the middle of the interval. Because the
distribution is symmetric and single-peaked at zero, this is only possible for yi = 0. Hence,
no other interior equilibrium exists.
Second, there is no boundary equilibrium. Suppose, for example, that there is a boundary

equilibrium in which the non-communication interval is [ti; ki] ; ti > �ki: According to Lemma
A.3 (ii), this is only an equilibrium if ti � yi = �di and ki � yi < di. Summing up these
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two expressions, we get yi > ti+ki
2
; where ti+ki

2
> 0. However, for a single-peaked symmetric

distribution, the conditional expectation over [ti; ki] ; ti+ki2
> 0 is strictly smaller than ti+ki

2
;

which contradicts yi > ti+ki
2
: Similarly, there is no boundary equilibrium in which the non-

communication interval is [�ki; Ti] ; Ti < ki:
If the distribution has more than one peak, there could be multiple equilibria at the

communication stage. For example, for a two-peak distribution that is symmetric around
zero, has peaks at points (�z; z), and is symmetric in the neighborhood of each peak, there
are three equilibria with yi 2 f�z; 0; zg if ci is su¢ ciently small. For a uniform distribution,
the condition E [xijxi 2 [ti; Ti]] = ti+Ti

2
is satis�ed for any interval [ti; Ti] and hence, there is

a continuum of equilibria characterized by some non-communication interval of length 2di.

Proof of Lemma 1: The statement of Lemma 1 follows from Lemma A.4 for the case
bi = 0 and pi = 1

N
for all i:

Proof of Proposition 3: Because contributions of individual directors to �rm value enter
additively, we can examine the e¤ect of each individual ri separately. Consider the term
re�ecting the contribution of director i:

Vi (ri) = �
"
1� 1

N
+
1

N

�
Nri

1 +Nri

�2#Z di

�di
x2fi (x) dx; di =

s
ci

1� 1
N

1
1+Nri

:

Because by assumption,
q

ci
1� 1

N

< ki, then di < ki for any ri � 0. It can be shown that

limri!0 V
0
i (ri) = fi

�
c
1=2
i (1� 1

N
)�1=2

�
c
3=2
i

�
1� 1

N

��3=2
> 0; which implies that �rm value is

maximized at some strictly positive ri, potentially, in�nitely large.

Lemma 2, Proposition 4, and Proposition 5 are proved for the general case, where both
directors�biases and preferences for conformity are present. Let gi be the solution to (8).

Lemma 2: Suppose that the distribution of signals is uniform: xi � U [�ki; ki]. Then the
equilibrium strategies at the communication stage are the following:
(i) if bi > �g�i; director i reveals his signal if and only if xi > �ki + 2�+i ;
(ii) if bi < �g�i; director i reveals his signal if and only if xi < ki + 2�

�
i ;

where ��i < 0 < �
+
i are the roots of the quadratic equation

�2 + 2� (bi � �g�i)�
ci

1� 1
N

1
1+Nri

= 0:

Proof of Lemma 2: The proof is based on Lemma A.3. Suppose that bi > �g�i. Then
the coe¢ cient for the linear term in the quadratic equation Hi (�) = 0 given by (A6) is
equal to 2 (bi � �g�i) > 0. It follows that the roots

�
��i ; �

+
i

�
of this quadratic equation satisfy

��i + �
+
i < 0:

First, I show that the equilibrium communication strategy of director i is boundary,
that is, either signal ki or signal �ki is not communicated in equilibrium. According to
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Lemma A.3 (ii), if the equilibrium communication strategy was interior, then director i would
communicate xi if and only if xi 62 [ti; Ti] ; where ti � yi = ��i ; Ti � yi = �+i ; and yi =
E [xijxi 2 [ti; Ti]] : Because the distribution is uniform, yi = ti+Ti

2
, which would imply that

��i + �
+
i = 0; which contradicts the fact that �

�
i + �

+
i < 0: Hence, the equilibrium must be

boundary.
Next, I show that there is no equilibrium where �ki is communicated and ki is not

communicated. Suppose that such equilibrium exists. By Lemma A.3 (ii), this equilibrium
is characterized by the non-communication interval [ti; ki] ; ti > �ki; where ti � yi = ��i and
ki � yi < �+i : Summing up these two expressions, we get ti + ki � 2yi < ��i + �+i : However,
yi =

ti+ki
2
and hence, 0 = ti + ki � 2yi < ��i + �+i < 0; which is a contradiction.

Therefore, all possible equilibria are characterized by a non-communication interval [�ki; Ti],
where Ti � ki: According to Lemma A.3 (ii), in order for an equilibrium with Ti < ki to
exist, Ti must satisfy Ti � Ti�ki

2
= �+i , Ti = 2�+i � ki: Hence, Ti < ki is an equilibrium

if and only if �+i < ki: In order for an equilibrium with Ti = ki to exist, ki must satisfy
ki � ki�ki

2
< �+i , ki < �+i : Hence, there is a unique equilibrium characterized by the

non-communication interval [�ki; Ti], Ti = minf2�+i � ki; kig:
Following similar arguments, it can be shown that if bi < �g�i; there is a unique equi-

librium characterized by the non-communication interval [ti; ki] ; where ti = maxf�ki; ki +
2��i g: Finally, if bi = �g�i; then the coe¢ cient for the linear term in the quadratic equation
Hi (�) = 0 is equal to zero. It follows that there is a continuum of equilibria characterized
by point yi 2 [�ki + di; ki � di], such that director i communicates his signal if and only if
jxi � yij > di =

q
ci

1� 1
N

1
1+Nri

: As shown in the proof of Proposition 5, �rm value is exactly

the same in all these equilibria.

Proposition 4: Suppose that director i is biased towards the proposal relative to other
directors: bi > �g�i: Then the director reveals more information as his bias increases further.
Similarly, if the director is relatively biased against the proposal, bi < �g�i; then he reveals
more information as his bias decreases further.

Proof of Proposition 4: Suppose, for example, that b1 > �g�1: Then, according to Lemma
2, director 1 communicates his signal if and only if x1 > T1 = �k1 + 2�+1 ; where

�+1 = � (b1 � �g�1) +
s
(b1 � �g�1)2 +

c1
1� 1

N
1

1+Nr1

:

According to Lemma A.2, d
db1
�g�1 =

1
N�1

PN
j=2 �j1; where �j1 < 1: Thus, d

db1
�g�1 < 1 and

d
db1
(b1 � �g�1) > 0: This implies that b1� �g�1 increases with b1 and hence remains positive as

b1 increases further. Thus, the equilibrium communication region continues to take the form
[�k1 + 2�+1 ; k1]: Moreover, �+1 decreases in (b1 � �g�1) and hence, decreases as b1 increases.
Hence, the director reveals more information as his bias increases. The proof for the case
b1 < �g�1 is similar.
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Proposition 5: Consider any (r1; :::; rN) and suppose that b2 = ::: = bN = 0: Then �rm
value is maximized at b1 = �b; where b is strictly positive.

Proof of Proposition 5: Using Lemma A.4 for pi = 1
N
and a uniform distribution of xi

on [�ki; ki], expected �rm value is given by

E (V ) = V0 � E"2 �
1

N

NX
i=1

g2i �
NX
i=1

�
1� 1

N
+
1

N
(
Nri

1 +Nri
)2
�
1

3ki

�
Ti � ti
2

�3
; (A12)

where [ti; Ti] is the non-communication region of director i. Note that �rm value only depends
on the length Ti � ti of the non-communication interval and not on its location.
To prove the statement of the proposition, I show below that limb1!0+

d
db1
E (V ) > 0 and

limb1!0�
d
db1
E (V ) < 0.

(1) First, consider b1 > 0: Our goal is to prove that limb1!0+
d
db1
E (V ) > 0.

Because b2 = ::: = bN = 0, then according to Lemma A.2, gi = �i1b1; where �i1 2 [0; 1)
for i 6= 1 and �11 2 (0; 1]. Note that �g�i = ( 1

N�1
P

k 6=i �k1)b1 > 0 = bi for i 6= 1 because
�11 > 0: Also, �g�1 = ( 1

N�1
P

k 6=1 �k1)b1 < b1 because �k1 < 1 for all k: Since �g�i > bi
and �g�1 < b1; then, according to Lemma 2, the equilibrium non-communication regions are
[�k1; T1], [t2; k2], ..., [tN ; kN ], where T1; t2; :::; tN satisfy

T1 = minf�k1 + 2�+1 ; k1g (A13)

ti = maxfki + 2��i ;�kig

We have assumed that ki is su¢ ciently large, such that the equilibrium is interior: �+i < ki
and ��i > �ki: Hence, T1 = �k1 + 2�+1 and ti = ki + 2��i . The roots ��i ; �+i are given by

�+1 = (�g�1 � b1) +
r
(�g�1 � b1)2 + c1

1� 1
N

1
1+Nr1

��i = (�g�i � bi)�
r
(�g�i � bi)2 + ci

1� 1
N

1
1+Nri

:

Note that d
db1

PN
i=1 g

2
i = 2

PN
i=1 gi

dgi
db1
. Because gi = �i1b1 ! 0 when b1 ! 0+ and��� dgidb1

��� � maxf�i1g; then limb1!0+
d
db1

PN
i=1 g

2
i = 0. Hence, using (A12) and (A13) ;

lim
b1!0+

d

db1
E (V ) = � 1

k1

�
1� 1

N
+
1

N
(
Nr1

1 +Nr1
)2
� �
�+1
�2
lim
b1!0+

d�+1
db1

+
NX
i=2

1

ki

�
1� 1

N
+
1

N
(
Nri

1 +Nri
)2
� �
��i
�2
lim
b1!0+

d��i
db1

:
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Since �g�1 � b1 = ( 1
N�1

P
k 6=1 �k1 � 1)b1 and �g�i � bi = ( 1

N�1
P

k 6=i �k1)b1; i � 2; then

lim
b1!0+

d�+1
db1

=
1

N � 1
X
k 6=1

�k1 � 1 < 0;

lim
b1!0+

d��i
db1

=
1

N � 1
X
k 6=i

�k1 �
�11
N � 1 > 0:

Since limb1!0+
�
�+1
�2
> 0 and limb1!0+

�
��i
�2
> 0, we conclude that limb1!0+

d
db1
E (V ) > 0:

(2) Consider b1 < 0: Using similar arguments, it is easy to show that limb1!0�
d
db1
E (V ) < 0:

(3) Consider b1 = 0: In that case, gi = 0 for any i and hence, there are multiple equilib-
ria at the communication stage, characterized by the non-communication region of length
2di = 2

q
ci

1� 1
N

1
1+Nri

: According to (A12), �rm value only depends on the length of the non-

communication interval. Therefore, �rm value is exactly the same in all these equilibria and
by continuity is equal to limb1!0+E (V ) = limb1!0�E (V ) :

Combining cases (1)-(3) together, we conclude that �rm value has a local minimum at the
point b1 = 0: Due to the symmetry of the problem, this implies that �rm value is maximized
at b1 = �b; where b is strictly positive, potentially, in�nitely large.

Proof of Proposition 6: Consider any possible allocation of control (p1; :::; pN),
P
pi = 1.

Without loss of generality, suppose that p1 � p2 � ::: � pN :
According to Lemma A.4, when the distribution of all signals is uniform on [�k; k] ; ri = 0

and ci = c, expected �rm value is given by

E(p1;:::;pN ) (V ) = V0�E"2�
1

3k
(1� p1)minf

r
c

1� p1
; kg3� 1

3k

NX
i=2

(1� pi)minf
r

c

1� pi
; kg3:

Note that
q

c
1�pi � k , pi � 1� c

k2
.

First, suppose that c is su¢ ciently large: c � k2: Then minf
q

c
1�pi ; kg = k for all i and

hence, there is no communication regardless of (p1; :::; pN). In this case, expected �rm value
is V0 �E"2 � k2

3
(N � 1), which does not depend on (p1; :::; pN). In other words, when there

is no communication between directors regardless of allocation of control, then allocation of
control does not matter. In particular, the allocation (1; 0; :::; 0) is optimal.
Second, suppose that c < k2: When control is allocated to one director: p1 = 1; pi = 0 for

i > 1; expected �rm value is given by

E(1;0;:::;0) (V ) = V0 � E"2 �
LX

i=N+1

Ex2i �
1

3k

NX
i=2

c3=2:
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Consider any other possible allocation of control (p1; :::; pN) ; p1 � p2 � ::: � pN . Our goal
is to show that E(1;0;:::;0) (V )� E(p1;:::;pN ) (V ) � 0; which is equivalent to

(1� p1)minf
r

c

1� p1
; kg3 +

NX
i=2

[(1� pi)minf
r

c

1� pi
; kg3 � c3=2] � 0: (A14)

There are two possible cases: p1 � 1� c
k2
and p1 < 1� c

k2
. Suppose �rst that p1 � 1� c

k2
.

LetM 2 f1; :::; Ng be such that pi � 1� c
k2
for i = 2; :::;M and pi < 1� c

k2
for i =M+1; :::; N .

Then (A14) is equivalent to

(1� p1) k3 +
MX
i=2

�
(1� pi) k3 � c3=2

�
+

NX
i=M+1

"
(1� pi)

r
c

1� pi

3

� c3=2
#
� 0: (A15)

Note that (1� pi)
q

c
1�pi

3
� c3=2 = c3=2

h
(1� pi)�1=2 � 1

i
� 0 and hence, the last component

is non-negative. Intuitively, when the power of director i 2 fM + 1; :::; Ng is reduced from
pi � 0 to pi = 0; he communicates more information, and this information is e¢ ciently used
in the board�s decisions. This e¤ect dominates the negative e¤ect that information that
does not get communicated is not used in the board�s decision. The sum of the �rst two
components of (A15) is also non-negative:

k3(M �
MX
i=1

pi)� (M � 1) c3=2 � (M � 1)
�
k3 � c3=2

�
� 0:

Hence, all components of (A15) are non-negative and thus, indeed, (A14) is satis�ed.
Finally, suppose that p1 < 1� c

k2
and hence, pi < 1� c

k2
for all i. Then (A14) is equivalent

to

c3=2 (1� p1)�1=2 + c3=2
NX
i=2

h
(1� pi)�1=2 � 1

i
� 0;

which is satis�ed because both components are non-negative. The intuition for directors
2; :::; N is the same as before: although they in�uence the decisions less, they communicate
more information to director 1. As for director 1, although he communicates less when p1 = 1,
this does not play any negative role because he can e¢ ciently incorporate his information
into the outcome through his full control over the decision.

Proof of Proposition 7: Let f and c be the density of directors�signals and directors�
cost of communication, respectively, and let [�k; k] be the support of the distribution, where
k can be in�nite. If pi = 1 and pj = 0 for j 6= i; then di = minf

q
c

1� 1
1+ri

; kg and dj = d =

minf
p
c; kg for j 6= i. Hence, according to Lemma A.4, expected �rm value is given by

V0 � E"2 � (
ri

1 + ri
)2
Z di

�di
x2f (x) dx�

X
j 6=i

Z minf
p
c;kg

�minf
p
c;kg
x2f (x) dx: (A16)
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The �rst and third component of (A16) do not depend on i, and the second component is a
function of ri. Consider the function

g (r) = (
r

1 + r
)2
Z d(r)

�d(r)
x2f (x) dx;

where d (r) = minfc1=2( r
1+r
)�1=2; kg: In the region where d (r) = k; g (r) is proportional to

( r
1+r
)2 and hence, is increasing in r. In the region where d (r) = c1=2( r

1+r
)�1=2; it can be

shown that g0 (r) > 0 is equivalent to

�1
2
c1=2(

r

1 + r
)�3=2(

r

1 + r
)2d2 (r) f (d (r)) +

2r

1 + r

Z d(r)

0

x2f (x) dx > 0:

Because f (x) is non-increasing for x > 0,
R d(r)
0

x2f (x) dx � d2 (r) f (d (r)) d (r) and hence,
it is su¢ cient to show that

�1
2
c1=2(

r

1 + r
)1=2d2 (r) f (d (r)) +

2r

1 + r
d2 (r) f (d (r)) d (r) > 0, 3

2
c1=2(

r

1 + r
)1=2 > 0;

which is always satis�ed. Finally, g (r) is continuous at the point where d (r) switches from
c1=2( r

1+r
)�1=2 to k. Hence, the function g (r) is increasing in r, which proves that (A16) is

maximized when i 2 argminjfrjg.

Proof of Lemma 3: Consider each of the three cases separately.

(1) Suppose that both signals were communicated.
There is clearly an equilibrium with a�1 = a

�
2 = x1+x2 because the utility of both directors

is equal to 0, which is the global maximum, and hence no director has incentives to deviate.
There also exist other equilibria. In unreported results, I prove that all possible equilibria
take the form a�1 = a

�
2 = a

� for some a� 2 [x1 + x2; x1 + x2 + r]. In the paper, I focus on the
most e¢ cient of these equilibria, a� = x1 + x2; but this is not important for the results.

(2) Suppose that signals x1; x2 2 [t; T ] and hence, were not communicated. Denote  =
1� r

T�t and � =
t+T
2
+ Tr
T�t . Our goal is to show that there is a linear equilibrium ai = xi+�.

Consider director 1, and let g (a2) be the density function of director 2�s action a2 condi-
tional on director 1�s information. Then expected utility of director 1, up to a constant, is
given by

U1 = �
1

2
E (a1 � �)2 � r

Z 1

a2=a1

(a2 � a1) g (a2) da2:

Di¤erentiating with respect to a1;

dU1
da1

= �E (a1 � �) + r
Z 1

a2=a1

g (a2) da2 = �a1 + E� + rPr (a2 > a1) ;

where the probability is taken given director 1�s information. Note that dU1
da1

is strictly de-
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creasing in a1 and takes all values from +1 to �1. Therefore, the global optimum of U1 is
achieved at the point where the following �rst-order condition is satis�ed:

dU1
da1

= �a1 + E� + rPr (a2 > a1) = 0: (A17)

To prove that a1 = x1 + � is the best response of director 1, it is therefore su¢ cient
to prove that a1 = x1 + � satis�es (A17). Recall that from director 1�s perspective, the
distribution of x2 conditional on it not being communicated is uniform on [t; T ] : Therefore,
Pr (a2 > x1 + �) = Pr (x2 > x1) =

T�x1
T�t and thus,

dU1
da1

ja1=x1+� = � (x1 + �) + (x1 +
T + t

2
) + r

T � x1
T � t = 0:

Hence, a1 = x1 + � is indeed the best response of director 1.

(3) Suppose that signal x1 was communicated and signal x2 2 [t; T ] was not.
Our goal is to show that the equilibrium strategies stated in the lemma form an equilib-

rium. First, we prove that a1 = x1+A satis�es (A17) and hence, is the best response of direc-
tor 1. It can be easily shown that A 2 (t; T ): Then, Pr (a2 > x1 + A) = Pr(x2 > A) = T�A

T�t
and hence,

dU1
da1

ja1=x1+A = � (x1 + A) + (x1 +
T + t

2
) + r

T � A
T � t =

T + t

2
+

rT

T � t �A
�
1 +

r

T � t

�
= 0:

Second, consider the best response of director 2, who knows x1 and hence, knows a1 =
x1+A: Let U2 (a2) be director 2�s utility as a function of his action. If he chooses a2 < a1; then
U2 is, up to a constant, equal to �1

2
E (a2 � �)2� r (a1 � a2) and dU2

da2
> 0, �a2+E�+ r >

0, a2 < x1 + x2 + r: Hence, in this region, the maximum is achieved at x1 + x2 + r; which
is smaller than a1 = x1 + A if and only if x2 < A� r:
If director 2 chooses a2 � a1; then dU2

da2
> 0 , �a2 + E� > 0 , a2 < x1 + x2: Hence, in

this region, the maximum is achieved at x1 + x2; which is greater than a1 = x1 + A if and
only if x2 > A: Thus, the best response of director 2 in the regions where x2 < A � r and
x2 > A is a2 = x1 + x2 + r and a2 = x1 + x2; respectively.
Finally, in the intermediate region, x2 2 [A� r; A] ; the maximum of U2 (a2) is achieved

at a2 = a1 because for any a2 < a1; dU2da2
= �a2 + x1 + x2 + r > �x1 � A + x1 + x2 + r � 0

and for any a2 > a1, dU2da2
= �a2 + x1 + x2 < �x1 � A+ x1 + x2 � 0:

This proves that the strategy outlined in the statement of the lemma is the best response
of director 2.

Proof of Lemma 4: Let [t; T ] be the equilibrium non-communication region. Lemma 3
speci�es the equilibrium at the decision-making stage for given t; T .
Let UC1 (x1; x2) ; U

NC
1 (x1; x2) be the utility of director 1 when he communicates and does

not communicate his signal, respectively, given signal x2 of the other director. Also let
UC1 (x1) = Ex2

�
UC1 (x1; x2)

�
and UNC1 (x1) = Ex2

�
UNC1 (x1; x2)

�
be the expected utility of

director 1 from communicating and not communicating his signal, where the expectation is
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taken over all possible realizations of x2. Then director 1 chooses to communicate his signal
if and only if UC1 (x1)� c > UNC1 (x1) :
To prove the statement of the lemma, I �rst prove statements 1 and 2 below.

1. UC1 (x1) does not depend on x1:
It is easy to see that for any x2; UC1 (x1; x2) does not depend on x1 and hence, U

C
1 (x1) does

not depend on x1 either.

2. UNC1 (T ) > UNC1 (t) for any t < T and r > 0.
Suppose that director 1 does not communicate his signal. Possible values of x2 fall into 2
regions: x2 =2 [t; T ] and x2 2 [t; T ]. I show separately thatZ

x2 =2[t;T ]
UNC1 (T; x2) f (x2) dx2 >

Z
x2 =2[t;T ]

UNC1 (t; x2) f (x2) dx2 (A18)

and that Z
x22[t;T ]

UNC1 (T; x2) f (x2) dx2 >

Z
x22[t;T ]

UNC1 (t; x2) f (x2) dx2: (A19)

1) First, if x2 =2 [t; T ], so that director 2 communicates his signal, then a2 = x2 + A, A 2
(t; T ), and a1 depends on how x1 compares to A�r and A: For x1 = T > A; a1 = x1+x2 > a2:
In this case, UNC1 (T; x2) = �1

2
(A� T )2 : For x1 = t < A; the utility of director 1 depends on

how t compares to A� r. If t < A� r; then UNC1 (t; x2) = �1
2
r2� 1

2
(A� t)2� r (A� t� r) :

If t 2 (A� r; A) ; then UNC1 (t; x2) = � (A� t)2 :
It is easy to show that A0r > 0: Because A =

T+t
2
when r = 0; then A > T+t

2
for any r > 0

and hence, �1
2
(A� T )2 > �1

2
(A� t)2. Then, regardless of whether t is smaller or greater

than A � r, UNC1 (T; x2) > UNC1 (t; x2) for all x2 that are communicated. Hence, (A18) is
satis�ed for r > 0.
2) If x2 2 [t; T ], so that director 2 does not communicate his signal, then ai = xi + �,

where  = 1� r
T�t ; � =

T+t
2
+ rT

T�t : In this case, a2 � a1 =  (x2 � x1) andZ
x22[t;T ]

UNC1 (x1; x2) f (x2) dx2 =

Z
x22[t;T ]

�r (x2 � x1)+
1

2k
dx2 +H (x1) ; (A20)

where

H (x1) = �
1

2

Z
x22[t;T ]

�
( � + x1 ( � 1)� x2)2 + ( � + x2 ( � 1)� x1)2

� 1
2k
dx2:

Because (x2 � x1)+ = 0 for x1 = T and (x2 � x1)+ > 0 for x1 = t; the �rst component in the
right-hand side of (A20) is strictly greater for x1 = T than for x1 = t: Integrating H (x1) over
x2 and plugging in the values of � and ; it is straightforward to show that

H (T )�H (t) = 1

4k
(T � t)2

�
r +

r2

T � t

�
;
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which is strictly positive for any r > 0 and T > t. Hence, (A19) is satis�ed.

The statement of the lemma follows from the two statements above. In particular, it follows
that 1) there is no equilibrium where the non-communication region, [t; T ], is interior, that
is, when �k < t < T < k; and 2) there is no equilibrium where directors communicate only
su¢ ciently high signals, that is, when [t; T ] = [�k; T ] for some T < k:
1) If �k < t < T < k; then each director should be indi¤erent between communi-

cating and not communicating his signal at both points t and T : UNC1 (t) = UC1 (t) and
UNC1 (T ) = UC1 (T ) : However, this is impossible because if the director is indi¤erent be-
tween communicating and not communicating his signal at T; then he strictly prefers to
communicate his signal at t : UNC1 (t) < UNC1 (T ) = UC1 (T ) = U

C
1 (t) :

2) Similarly, if [t; T ] = [�k; T ] ; then each director should be indi¤erent between commu-
nicating and not communicating his signal at T; which implies that he should strictly prefer
to communicate his signal at t = �k and hence, for some t around �k as well. Hence, the
only possible threshold equilibrium takes the form [t; T ] = [t; k] for some t 2 [�k; k] : If c is
very large, then directors never communicate their signals: t = �k and when c converges to
zero, then there is full communication in the limit: t! k.
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Appendix B: General Linear Model

This section provides the analysis of the model for the general linear speci�cation of the func-
tion ~h (a1; :::; aN), which aggregates individual directors�actions into the decision a taken by
the board. Speci�cally, the general linear speci�cation is characterized by m linear combina-
tions (1(j); :::N(j)); i(j) � 0;

PN
i=1 i(j) = 1, and probabilities qj > 0;

Pm
j=1 qj = 1, attached

to these combinations, such that ~h (a1; :::aN) is equal to
PN

i=1 i(j)ai with probability qj:
Then �rm value is given by

V0 �
mX
j=1

qj

 
NX
k=1

k(j)ak � �
!2
:

Suppose that the utility of director i is

Ui (a; �) = �
mX
j=1

qj

 
NX
k=1

k(j)ak � bi � �
!2
� ri

 
ai �

X
k 6=i

pk(i)ak

!2
� wi (ai � �)2 ;

where
P

k 6=i pk(i) = 1. The �rst term re�ects the director�s bias bi, the second term re�ects his
concern for conformity, and the third term re�ects the e¤ect of his actions on his reputation
- the director bene�ts from his own action being close to the �rst-best action, even if the
action taken by the board is su¢ ciently di¤erent from this �rst-best action.
Denote by Ii the director�s information set after the communication stage. Taking the

�rst-order condition,

ai =

P
j qji(j)

wi + ri +
P

j qj
2
i(j)

bi+
wi +

P
j qji(j)

wi + ri +
P

j qj
2
i(j)

E [�jIi]+
X
k 6=i

ripk(i) �
P

j qji(j)k(j)

wi + ri +
P

j qj
2
i(j)

E [akjIi] :

Denote

Fi =

P
j qji(j)

wi + ri +
P

j qj
2
i(j)

Qi =
wi +

P
j qji(j)

wi + ri +
P

j qj
2
i(j)

(B1)

Zk(i) =
ripk(i) �

P
j qji(j)k(j)

wi + ri +
P

j qj
2
i(j)

Using the condition
PN

i=1 i(j) = 1, it is straightforward to check that

Qi +
X
k 6=i

Zk(i) = 1 (B2)
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Then, the �rst-order condition can be written as

ai = Fibi + (1�
X
k 6=i

Zk(i) )E [�jIi] +
X
k 6=i

Zk(i)E [akjIi] :

Lemma B.1 (equilibrium at the decision-making stage): Suppose that at the com-
munication stage signals x1; :::; xM were communicated, M 2 f0; :::; Ng, and that yi is the
expected value of signal xi conditional on no communication. Denote X =

PM
i=1 xi; Y =PN

i=M+1 yi. Then there is a linear equilibrium at the decision-making stage characterized by
the following strategies:

1. If director i communicated his signal, i 2 f1; :::;Mg, his action is given by

ai = gi +X + Y

2. If director i did not communicate his signal, i 2 fM + 1; :::; Ng, his action is given by

ai = gi +X + Y +Qi (xi � yi) ;

where gi solves the linear system

gi = Fibi +
X
k 6=i

Zk(i)gk (B3)

and Fi; Qi; Zk(i) are given by (B1) and satisfy (B2).

Proof of Lemma B.1: Plugging these strategies into the �rst-order condition derived
above and using the fact that E [xk � ykjIi] for k 2 fM + 1; :::; Ng; i 6= k, we verify that
these are indeed equilibrium strategies:
1) For i = 1; :::;M :

ai = Fibi + (1�
X
k 6=i

Zk(i) ) (X + Y ) +
X
k 6=i

Zk(i) (gi +X + Y ) = gi +X + Y:

2) For i =M + 1; :::; N :

ai = Fibi+(1�
X
k 6=i

Zk(i) ) (X + Y � yi + xi)+
X
k 6=i

Zk(i) (gi +X + Y ) = gi+X+Y+Qi (xi � yi) :

Lemma B.2 (equilibrium at the communication stage): Suppose that conditional on
director i not communicating his signal, other directors believe that the expected value of xi is
yi: Then director i has incentives to communicate xi if and only if it satis�es Hi(xi�yi) > 0;
where

Hi (�) = Ai�
2 � 2Bi� � ci;
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where

Ai =
mX
j=1

qj
�
1� i(j)Qi

�2
+ riQ

2
i + wi (1�Qi)

2

Bi =
mX
j=1

qj
�
1� i(j)Qi

� " NX
k=1

k(j)gk � bi

#
� riQi

 
gi �

X
n6=i

pn(i)gn

!
+ wigi (1�Qi) ;

Qi is given by (B1) and gi solves (B3).

Proof of Lemma B.2:
Suppose that the equilibrium communication and non-communication regions of director

i are some sets Ci and NCi, Ci [ NCi = [�ki; ki]. That is, the director communicates his
signal xi if and only if xi 2 Ci. Denote yi = E [xijxi 2 NCi] and �i = xi � yi.
Consider the decision of director 1 with signal x1 whether to pay c1 to communicate

his signal. The director does not know the signals of other directors and thus, conditions
his decision on all possible values of x2; :::; xN : Suppose that among the remaining signals,
M � 1 signals are communicated, where M 2 f1; :::; Ng. In particular, suppose that signals
xn2 ; :::; xnM lie in their respective regions Cj and are therefore communicated, and signals
xnM+1

; :::; xnN lie in their respective regions NCj and are not communicated. It can be
shown, using the equilibrium at the decision-making stage, that if the director communicates
his signal, then his payo¤ upon communication, UC1 , is equal to

UC1 = �
Pm

j=1 qj

hPN
k=M+1 �nk

�
nk(j)Qnk � 1

�
+
�PN

i=1 i(j)gi � b1
�
� "
i2

�r1
h
g1 �

PN
n=2 pn(1)gn �

PN
k=M+1 �nkpnk(1)Qnk

i2
� w1

h
g1 �

PN
k=M+1 �nk

i2
If the director does not communicate his signal, then it can be similarly shown that his payo¤
upon non-communication, UNC1 , is equal to

UNC1 = �
Pm

j=1 qj

h
�1
�
1(j)Q1 � 1

�
+
PN

k=M+1 �nk
�
nk(j)Qnk � 1

�
+
PN

i=1 i(j)gi � b1 � "
i2

�r1
h
g1 �

PN
n=2 pn(1)gn �

PN
k=M+1 �nkpnk(1)Qnk + �1Q1

i2
� w1

h
g1 �

PN
k=M+1 �nk + �1 (Q1 � 1)

i2
The director averages these payo¤s over all possible values of x2; :::; xN ; " and chooses to
communicate his signal if and only ifZ

UC1 f2:::fNf"dx2:::dxNd" > c1 +

Z
UNC1 f2:::fNf"dx2:::dxNd": (B4)

If we open the brackets in UC1 and U
NC
1 ; it is easy to see that the expressions inside the

integrals are some linear combinations of quadratic terms �2i ; "
2, interaction terms �i�j; �i",

linear terms �i; ", and a constant. Note also that the signal of director k; k 6= 1 enters UC1 and
UNC1 with a non-zero coe¢ cient only if xk 2 NCk. Also, because �i = xi � E [xijxi 2 NCi],
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then Z
NCi

�ifi (xi) dxi = 0:

It follows that all linear terms for �i; i � 2, all interaction terms �i�j; i � 2, and all terms
including ", on both sides of (B4) integrate to zero. Hence, only quadratic terms "2; �2i ,
i 2 f1; nM+1; :::; nNg, the linear term �1, and the constant remain. Collecting the coe¢ cients
for quadratic terms, we note that the coe¢ cients for terms "2 and �2ni ; i = M + 1; :::; N in
both UC1 and UNC1 are the same. Besides, the integral over �2ni is taken over the same set
NCni on both sides of (B4). Hence, the integrals over terms "

2 and �2ni ; i = M + 1; :::; N

on both sides of (B4) cancel out. Finally, �21 and �1 do not enter the expression for U
C
1 and

only enter UNC1 : The coe¢ cient for �21 in the expression for U
NC
1 is equal to �A1, and the

coe¢ cient for �1 is equal to 2B1; where A1 > 0 and B1 are given in the statement of the
lemma. Hence, (B4) is equivalent to A1�

2
1 � 2B1�1 � c1 > 0, which proves the lemma.

Lemma B.3 (expected �rm value) Suppose that at the communication stage director
i communicates his signal if and only if xi 2 Ci, and let yi = E [xijxi =2 Ci]. Then expected
�rm value is given by

E (V ) = V0�E"2�
mX
j=1

qj

 
NX
i=1

i(j)gi

!2
�

NX
k=1

"
mX
j=1

qj
�
k(j)Qk � 1

�2#Z
xk 62Ck

(xk � yk)2 fk (xk) dxk;

where Qi is given by (B1) and gi solves (B3).

Proof of Lemma B.3: Denote �i = xi � yi. For any given realization of x1; :::; xN ; ",
suppose that signals xn1 ; :::; xnM are communicated in equilibrium and signals xnM+1

; :::; xnN
are not communicated, M 2 f0; :::; Ng. Using the derivations in the proof of Lemma B.2,
�rm value satis�es

V (x1; :::; xN ; ") = V0 �
mX
j=1

qj

"
NX

k=M+1

�nk
�
nk(j)Qnk � 1

�
+

NX
i=1

i(j)gi � "
#2
;

and expected �rm value is

E (V ) =

Z
[ V (x1; :::; xN ; ")] f1 (x1) :::fN (xN) f" (") dx1:::dxNd":

By the same argument as in the proof of Lemma B.2, the integral over all linear terms
�i and interaction terms �i�j is equal to 0. Also, because all quadratic terms �

2
i enter ad-

ditively, the integral over these terms is equal to the sum of the corresponding integrals
for individual signals. The coe¢ cient before �2i for i 2 fn1; :::; nMg is 0. Finally, note
that i 2 fnM+1; :::; nNg if and only if xi 62 Ci. Integrating over all possible realizations of
x1; :::; xN ; ", we get the expression in the statement of the lemma.

Lemma B.4 Suppose that ~h (a1; :::; aN) is non-deterministic, that is, there exists i such
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that i(j) 6= i(j0) for some j; j
0. Suppose also that bk = wk = 0 for all k, and rk = 0 for

k 6= i. Then �rm value is maximized at r�i > 0.

Proof of Lemma B.4:
(1) If bk = wk = 0 for all k, then Bk = 0 in the statement of Lemma B.2 and hence, there

exists an equilibrium in which director k communicates his signal xk if and only if jxkj > dk,
where

dk =

r
ck
Ak

=

s
ckPm

j=1 qj
�
1� k(j)Qk

�2
+ rkQ2k

Note that Qk and hence, dk, only depend on rk. Hence, expected �rm value only depends on
r1 through the following term

V (r1) = �
"
mX
j=1

qj
�
1(j)Q1 � 1

�2#Z d1

�d1
x2f1 (x) dx = �V1 (r1)V2 (r1)

It is straightforward to show that limr1!0+ V
0
1 (r1) = 0 and thus,

lim
r1!0+

V 0 (r1) = � lim
r1!0+

V1 (r1) lim
r1!0+

V 02 (r1)

= lim
r1!0+

24 mX
j=1

qj

 
1(j)

Pm
k=1 qk1(k)Pm
k=1 qk

2
1(k)

� 1
!235 c3=21 lim

r1!0+
Q21f1 (d1) lim

r1!0+
(A1)

�5=2

= c
3=2
1 lim

r1!0+
Q21 lim

r1!0+
f1 (d1)

�
lim
r1!0+

(A1)

��3=2
Finally, if 1(j) 6= 1(j0), then limr1!0+A1 > 0. Indeed,

lim
r1!0+

A1 =
mX
j=1

qj

"
1� 1(j)

P
k qk1(k)P
k qk

2
1(k)

#2
Each term is non-negative, and hence, the sum can only be equal to zero if all terms
1(j)

P
k qk1(k)P
k qk

2
1(k)

are equal to 1 for all j. However, this contradicts the fact that 1(j) 6= 1(j0)

for some j; j0. Therefore, limr1!0+ V
0 (r1) is strictly positive and hence, expected �rm value

is maximized at r�1 > 0.
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Appendix C: Motivating concern for conformity

Directors�concern for conformity can arise for a number of reasons. One possibility is that it
is caused by psychological factors such as the presence of certain social norms and pressures
(e.g., Asch (1955) and Janis (1972)). In addition, there are several rational explanations
for a desire for conformity, coming from directors� reputational concerns. Directors may
care about their internal reputation among fellow directors and the CEO, which in�uences
their position on the board. Besides, directors may care about their external reputation in
the labor market. In this section, I present some of these explanations and describe how
director�s concern for conformity at the decision-making stage could arise endogenously.

1. Reputation for being competent and informed
Directors may have preferences for conformity if their actions can be used to infer their

ability and, in particular, the quality of their private information. Suppose that directors
receive private signals about the state and the precision of their signals depends on their
ability: smarter directors receive more precise signals. Directors�actions are based on their
private signals and hence, can reveal some information about directors� ability. Suppose
that all directors except one take very similar actions. That means that the signals of all
directors except one are very similar to each other, but the signal of the deviating director
is su¢ ciently di¤erent from these similar signals. Because smart directors tend to receive
correlated signals and less competent directors receive pure noise, this would imply that the
deviating director is less likely to be smart. Hence, in order to appear smart, each director has
incentives to mimic the behavior of other directors, which gives rise to a desire for conformity
and underweighting of private information.
Suppose that part of the director�s private information is veri�able and not subject to

errors. In the context of the model, we could assume that each director receives a noisy
private signal � + "i, but part xi of this signal is precise and veri�able. For example, each
director could be an expert in his own area, which would give him precise information xi,
but could have have imprecise information about other areas. The communication stage of
the model can then be interpreted as a stage where directors can convincingly communicate
the veri�able part of their information at a cost.

2. Reputation for having opportunistic motives
Preferences for conformity may also arise because dissent may indicate the presence of

opportunistic motives. If a director opposes a proposal that is supported by the rest of the
board and does not back up his view with convincing arguments, other directors may question
his impartiality. Thus, in order to appear unbiased, a director may choose to conform to the
majority and support the proposal even if he does not believe it is bene�cial to the company.
This argument could also explain managerial retaliation against dissenting directors. By

criticizing the manager without supporting the criticism with irrefutable and convincing
evidence, the director indicates he may have a bias against the manager. Because this bias
is likely to lead the director to oppose the manager�s actions in the future, even without
objective reasons, it becomes optimal for the manager (and the rest of the board as well) to
remove the dissenting director.
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In the two examples above directors� desire for conformity comes from their concerns
about internal reputation and their position on the board. Similar considerations could also
arise because of concerns about external reputation. If the actions of directors are likely
to become known to outsiders, directors may be reluctant to voice dissent because it could
hinder their reputation in the labor market. As explained above, dissent could indicate to
outsiders that the director is incompetent or biased. In addition, dissent could indicate the
director�s inability to communicate e¤ectively and convince others:

3. Reputation for being able to convince others
Directors may have preferences for conformity if they want to be perceived as being

in�uential and e¤ective at convincing others. The outsiders understand that decision-making
is usually preceded by discussions, where directors try to convince others of their position. If
at the decision-making stage a director votes di¤erently from other directors, he must have
done a poor job in communicating his view and thus, lacks the ability to convince others.
Such an inference could harm the director�s external reputation.28

In the above models of directors� external reputational concerns, the inference of the
outsiders is about a single director. In addition, for similar reasons as above, evidence of
disagreement between directors could give rise to negative inferences about the quality of
the board as a whole. Regardless of the reason, the outsiders�s negative inference about
the overall board is harmful for each individual director because of the associated negative
inference about him in particular. This suggests that not only does the director su¤er a loss if
his own action deviates from the actions of other directors, but he also su¤ers a loss if there is
some other director who acts di¤erently from the majority. This is consistent with anecdotal
evidence that board members usually try to achieve unanimous support for all decisions.
Although such preferences are not fully captured by the speci�cation �ri (ai � �a�i)2 assumed
in the model, they are unlikely to change the main results. Intuitively, concern for unanimity
will give even stronger incentives for the director to share his private information in pre-
decision communication. By doing so, he will ensure that all board members have access to
his information and hence are more likely to be unanimous in their actions.

28Formally, suppose that when a director communicates his signal at the communication stage, other
directors are persuaded only with probability qi < 1, which positively depends on the director�s ability to
convince others. With probability 1�qi; other directors do not update their beliefs. Consider a director with
unfavorable information about an a priori bene�cial proposal. Even if the director pays the cost trying to
convey his view to other directors, he may be reluctant to oppose the proposal at the second stage, realizing
that he may not have been successful in persuading other directors. If he opposes the proposal while other
directors support it, the outsiders will infer that his information is unfavorable but his ability to convince
others is low, which may harm his reputation.
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