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Abstract

Some organizations are characterized by a conformity culture, where followers are
expected to conform to the leadership’s behavior. In contrast, other organizations ex-
hibit an anticonformity culture. What drives the variation in conformity culture across
organizations? This paper develops a model of leadership and (anti)conformity culture
in organizations. Utilizing a stylized coordination game with many followers and one
leader, I analyze how conformity culture affects followers’ behavior and identify the opti-
mal level of conformity. While conformity naturally aids coordination among followers, it
can distort organizational performance by suppressing individual initiatives and forcing
followers to conform to potentially misguided directions. The optimal culture balances
the effects. I show that with strategic complementarity, conformity is optimal; whereas
with strategic substitutes, anticonformity is optimal. Comparative statics of optimal cul-
ture sheds light on the origins of cultural variation across organizations from an infor-
mational perspective. Additionally, I analyze the optimal culture under ambiguity in the
possible information environment. I show that this optimal culture, termed robust culture,
is conservative. The model offers a new perspective on the interplay between leadership

and corporate culture in organizations.
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“We are half ruined by conformity; but we should be wholly ruined without it.

— Charles Dudley Warner

1 Introduction

Corporate culture is increasingly recognized as a key driver of organizational behavior and
outcomes. A growing body of research in economics, finance, and accounting studies how cor-
porate cultural traits affect economic outcomes. Studies have shown that corporate culture
affects firms’ performances (Edmans, 2011; Guiso, Sapienza and Zingales, 2015), corporate
misconduct (Liu, 2016), and financial reporting risk (Davidson, Dey and Smith, 2015; Bhan-
dari et al., 2022). Although these findings underscore the economic significance of corporate
culture, fundamental questions remain: what determines the formation and persistence of dis-
tinctive corporate cultures, and why do they vary widely across organizations? Understanding
the sources of cultural heterogeneity is critical, given that culture can create or erode value
through multiple channels (Edmans, 2011; Guiso, Sapienza and Zingales, 2015; Graham et al.,
2022). However, such inquiry is complicated by that fact corporate culture is a multifaceted,
nebulous concept. Therefore, as a first step towards understanding the role of corporate cul-

ture in organizations, it is essential to focus on a specific aspect of corporate culture.

A particularly interesting dimension of corporate culture I explore in this paper is the
degree to which agents in an organization are expected to conform to established norms
and directives: conformity. In companies with a high degree of conformity, employees are ex-
pected to follow leadership’s directions and adhere to organizational norms. Conversely, some
corporate cultures encourage employees to challenge leaders and organizational norms (“an-
ticonformity”). The notion of conformity itself is also multifaceted, depending on who/what
agents in an organization conform to. In this paper, I focus on leadership as a reference point
for (anti)conformity. The role of leadership in shaping these cultural dynamics is palpable:
leaders not only set the tone for expected behavior but also serve as role models whose actions

are referenced by followers.

In this paper, I analyze a stylized model of an organization to explore how conformity
culture and leadership interact and create value. In particular, I build on Morris and Shin

(2002) and consider a coordination game with a continuum of followers and one leader. Each



follower performs a task that exhibits externality. The tasks may exhibit strategic complemen-
tarity or substitutability. The followers and the leader face an uncertain state that determines
payoffs of actions. The leader privately observes an informative signal about the state and
moves first. The leader thus plays two roles: she provides information to the followers and co-
ordinates their actions. The followers observe the leader’s action and their private signals and
choose their actions to maximize their payoffs. The leader’s objective may not be perfectly

aligned with the organization’s.

The stylized model is meant to capture the essence of real-world productive activities
in organizations. For example, consider a team of engineers developing a new product. They
would like to develop a product that can dominate the market, but they are uncertain which
product will be successful. A lead engineer proposes a design, based on which the team mem-
bers also contribute their ideas. The optimal product corresponds to the state in the model.
The product development process may exhibit strategic complementarity or substitutability;
On the one hand, the team may efficiently develop a product by collaborating with each other
rather than by working independently (complementarity). On the other, the team may benefit
from diversifying their efforts and trying different approaches (substitutability).1

I model conformity (anticonformity) culture through nonpecuniary costs (benefits) that
followers incur when they take actions that are different from the leader. The organization is
characterized by a conformity parameter, which captures how much followers incur such costs
or benefits by deviating from the leader’s action. The degree of conformity affects equilibrium
behavior of the followers and the leader. When the organization exhibits a high degree of
conformity, the followers naturally tend to imitate the leader’s action. In contrast, when the
organization is characterized by a high degree of anticonformity, the followers react to the
leader by taking actions that are different from the leader’s. The leader, understanding the
followers’ incentives, determines her action. My primary goal of this paper is to characterize

an optimal level of conformity that maximizes the organization’s performance.

Since there is externality in the followers’ actions, the organization suffers from an
inefficiency due to miscoordination (Morris and Shin, 2002). Thus, there is a room for a

culture to improve the organization’s performance by mitigating the miscoordination problem.

L As another example of strategic substitutability, consider research activities in a university. The university
would like their researchers to produce a high-quality research outputs. The university may benefit more if
the researchers work on different topics and excel in various fields—certainly, the university would not want all
researchers to work on the same specific topic.



Yet, whether the use of (anti)conformity culture improves the organization’s is not trivial.
Introducing a positive level of conformity culture has two effects on coordination. On the
one hand, the followers mimic the leader’s action to avoid the cost of not conforming. On
the other, the followers’ actions are more driven by the leader’s action, making it easier to
predict others’ actions. The former effect is beneficial for coordination, whereas the latter is

detrimental. I show that the former effect always dominates the latter.

Therefore, (anti)conformity culture facilitates (anti)coordination. But, this is not the end
of the story. The followers possess valuable information about state. Absent (anti)conformity
culture, the followers make use of their information to make decisions. Once (anti)conformity
is introduced, they may rely less on their private information. In an extreme case where the
cost of not emulating the leader is prohibitively high, the followers ignore their information
altogether; the leader’s action and culture solely dictate the followers’ actions. This could be
particularly problematic when the followers’ information is superior to the leader’s informa-
tion. In addition, if the leader’s objective is not perfectly aligned with the organization’s, then

the followers may be led astray by the leader’s biased action.

I show that the optimal level of conformity balances the informational loss and coordina-
tion gain of conformity: the organization’s value is maximized when the degree of conformity
is carefully designed to coordinate the followers without causing them to ignore their own
information. The nature of tasks determines whether conformity or anticonformity culture
prevail: a conformity culture is optimal when there is strategic complementarity, whereas
an anticonformity culture is optimal when there is strategic substitutability. This is because
a conformity (anticonformity) culture mitigates the under-coordination (over-coordination)
problem. Indeed, in my stylized model, the optimal culture achieves the constraint efficiency—

the followers behave as if they commit to the efficient degree of coordination.

In addition to the direction of culture (conformity vs anticonformity), the comparative
statics of the optimal culture sheds light on the origins of cultural variation across organiza-
tions from an informational perspective. Suppose that there is strategic complementarity, so
that a positive level of conformity culture is optimal.” When the leader’s information is more
precise than the followers’, the optimal level of conformity is higher. Intuitively, the followers
should rely more on the leader’s action when the leader’s information is more precise. As

a result, the followers coordinate more even when the culture is fixed. However, due to the

2The case of strategic substitutability is analogous.



externality in actions, the followers do not coordinate enough-if the followers rely more on
the leader’s information when the leader’s signal becomes more precise, the organization’s
performance improves. Increasing the degree of conformity culture achieves this. Importantly,
the degree of optimal culture is bounded for a given level of strategic complementarity. For
example, even when the leader’s information is infinitely more precise than the followers’, it

is not optimal to set the conformity culture to an infinite level.

Pioneering social psychology research argued that individuals exhibit conformity under
great uncertainty (Sherif, 1935; Deutsch and Gerard, 1955). My findings formalize this idea
within the context of a coordination game. In my model, when there is strategic complemen-
tarity, a higher degree of conformity culture is desirable when followers have less information,
because the under-coordination problem is more severe. Additionally, my results highlight the
importance of the nature of tasks. Moreover, my analysis highlights that the relationship be-
tween conformity and uncertainty depends on the nature of tasks. In settings characterized by
strategic substitutability, greater uncertainty among followers instead fosters anticonformity,

challenging the traditional proposition of social psychology research.

Having established the optimal culture, I explore two important issues to better under-
stand the role of conformity culture and leadership. First, in my model, the optimal culture
is set to maximize the organization’s performance. However, it is not immediately clear if the
followers individually benefit from such culture. In particular, when there is a positive level of
conformity, the followers accept a “punishment” by deviating from the leader’s action. Why
do they accept such arrangement? Can the followers be better off by eliminating the confor-
mity culture while keeping the leader’s information? These questions are particularly relevant
because a defining feature of leadership and culture is that following the leader and accepting
a culture are voluntary (Hermalin, 2012). I identify conditions under which the followers are
ex-ante better off under the optimal culture. Specifically, when the need for coordination (the
degree of strategic complementarity) and the leader’s informational advantage are sufficiently
high, the followers benefit from the optimal conformity culture. This result illuminates why

people often dislike conformity pressure but live with it in organizations.

Second, in the baseline model, the optimal culture is determined by relying on the
knowledge of exact parameters of the environment. However, the organization may face un-
foreseen variations in the environment that affect the optimal culture. Corporate culture is
persistent and difficult to change (Schwartz and Davis, 1981). A natural question then is what
kind of culture is robust to fluctuations in the environment. To address this problem, I extend

the baseline model to allow for uncertainty in the environment. Specifically, I consider the



setting where the precisions of signals are randomly drawn from a set of possible values. I
derive the optimal culture that maximizes the organization’s performance for the worst-case
scenario.” I call this the robust culture. A key step toward analyzing this problem is to derive
the value of information-how much the organization benefits from increasing the precisions
of the leader’s and followers’ signals. I demonstrate how a conformity culture changes the
value of information in equilibrium. I show that the robust culture exhibits conservative with
respect to the amount of available information: it is determined as if the organization has the
least information among the possible environments. The analysis provides insights into how

conformity culture can be designed to deal with unforeseen contingencies (Kreps, 1990).

I consider two extensions of the baseline model. First, I consider the possibility that co-
ordination has only private value and not beneficial to the organization. In the main analysis,
I focus on the case where coordination affects the organization’s performance. This seems to
be a natural assumption in organizations that perform productive tasks. That said, it may also
be plausible that followers try to guess the others’ actions, even though doing so does not
contribute to the organization’s performance. For example, consider a financial institution
where individual traders are responsible for making trading decisions. Traders may believe
that the market is driven by the investment decisions of other traders, much like Keynes’s
classic beauty contest. Alternatively, they may believe that they can “stand out” in the firm
by making a unique investment that is different from others. Either way, such externalities
may be purely private and wasteful for the organization.” I discuss how the prediction on the

optimal culture changes in this case.

Second, I consider a more general specification of the leader’s objective. In the baseline
specification, even though the leader’s preference can be misaligned with the organization’s,
the optimal level of conformity culture does not depend on the bias. This result is a conse-
quence of a specific form of the leader’s objective, where the change in the leader’s incentive
to distort actions due to a change in conformity is offset by the change in the followers’ equi-
librium actions. In a more general specification, I show how the leader’s bias imposes cost

on increasing the degree of conformity when the leader’s objective functions is more general

3This maxmin formulation is similar in spirit to the problem of ambiguity aversion and maximin utility
(Gilboa and Schmeidler, 1989).

*As another example, consider a research community. Researchers wish to write a paper that discovers a new
idea (i.e., close to the unknown state variable). At the same time, they may engage in beauty contests, where
they try to write a paper on a topic that is popular among other researchers, possibly because they believe
that such papers are more likely to be published. Given a paper is written and knowledge is disseminated, the
publication outcome would be less important, if not irrelevant, for the welfare.



than the baseline specification.

The rest of the paper is organizes as follows. After discussing the related literature, I
describe the model in Section 2. This section also discusses the interpretation of (anti)con-
formity culture in detail. Section 3 presents the main analysis. I start with describing the
miscoordination problem under the neutral culture. I then derive the equilibrium strategies
of the followers and the leader. After characterizing the optimal conformity culture, I discuss
the implications of the results. Section 4 takes up on the issue of robust culture. Section 5

explores two extensions of the baseline model. Section 6 concludes the paper.

1.1 Related Literature

Leadership This paper is related to the literature on leadership and corporate culture.
Leadership is extensively studied in the management literature (see, for example, Burns
(1978); Bass and Riggio (2005)). Traditionally, the majority of management studies employ
qualitative methodology to develop theories of leadership. In contrast, I employ a formal
model to analyze the role of leadership in organizations. In particular, my paper belongs to
the literature that seeks to understand leadership from through the lens of economic theory
(see Bolton, Brunnermeier and Veldkamp (2010); Hermalin (2012) for reviews). Particularly
relevant to my work are the studies that utilize coordination games to analyze leadership (De-
wan and Myatt, 2008; Bolton, Brunnermeier and Veldkamp, 2013; Landa and Tyson, 2017).

Bolton, Brunnermeier and Veldkamp (2013) analyze a coordination game with a leader
and followers. In their model, there is time-inconsistency problem of the leader, who moves
the first and the last. They show that a “resolute leader,” who possesses behavioral bias
and overestimates her signal precision, can improve the organization’s performance. In my
model, the leader does not face such commitment problem. I focus on inefficiency due to
miscoordination. My analysis of how conformity culture helps organization thus can be seen
to complement their research. Dewan and Myatt (2008) also considers a coordination game
with a leader and followers. Their main focus is communication between the leader and the
followers. In my model, the leader also communicates her private information to the followers,

but this is achieved through signaling rather than direct communication.

Landa and Tyson (2017), like my paper, studies a coordination game with disutility from
deviating the leader’s action. They call this a model of “coercive leadership.” They show that
such coercion can help the performance of organization. In their model, such improvement

stems from the fact that the leader observes the underlying state. They treat the degree of
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cohesiveness as fixed, but my main objective is to analyze the optimal degree of conformity
culture. Indeed, in their model, an infinite level of conformity is always optimal absent the

leader’s bias, because the leader perfectly observes the state.

Corporate culture A growing number of studies in economics formally examine the role
of corporate culture (Van den Steen, 2010a; Gorton, Grennan and Zentefis, 2022). An influ-
ential work of Kreps (1990) advocates for the importance of formally analyzing corporate
culture. One of the ideas advanced in the paper is to understand corporate culture in terms
of relational contracting and multiple equilibria. This approach gained significant popularity.
My approach of modeling corporate culture is different from the relational-contracting per-
spective. Rather, my model is more closely related to economic models of social norm and
peer pressure (Kandel and Lazear, 1992; Akerlof and Kranton, 2000; Fischer and Huddart,
2008). After I describe my model in Section 2, I will discuss how the conformity culture in

my model relates to existing models of culture and norms.

Finally, Huck and Rey-Biel (2006) also offers a theory of conformity in a two-player
leaderfollower game. The paper analyzes a complete-information game of moral hazard in
teams. They find that, if the follower incurs disutility by deviating from the leader’s action,
then the moral hazard problem can be mitigated. The modeling of conformity culture is simi-
lar to mine, but the setting and motivation are different. In their paper, the results are driven
by the fact that the leader and the follower’s actions are complementary. This is not the case in
my model. Indeed, the leader’s action itself does not directly enter the organization’s payoff.
Moreover, their complete-information model does not allow the analysis of how leadership
and culture interact with information structure. Finally, they treat the disutility of deviating
from the leader’s action as fixed, whereas my main objective is to show the optimal degree of

conformity culture.

Organizational Design Finally, my paper is broadly related to the literature on organiza-
tional design (Aghion and Tirole, 1997; Milgrom and Roberts, 1990; Garicano, 2000; Hart
and Moore, 2005; Gibbons and Henderson, 2012). In particular, my paper is particularly
related to studies that focus on the nature of the tasks and information environment as deter-
minants of organizational design (Dessein and Santos, 2006; Dessein, Lo and Minami, 2022;
Alonso, Dessein and Matouschek, 2008). I contribute to this literature by focusing on a novel

aspect of organizational design, i.e., the degree of conformity culture.



2 Model

2.1 Setup of the Model

As a model of an organization that engages in productive activities, I consider a stylized
coordination game (Morris and Shin, 2002; Angeletos and Pavan, 2007). There is a continuum
of followers (“he”) and one leader (“she”). The leader privately observes a signal and moves
first. The followers, upon observing the leader’s action and their private signals, perform a
task (“action”). The organization’s profit depends on an unknown environment (“state”). The
signals that the leader and followers receive are about this state. The organization’s task may

exhibit strategic complementarity or substitutability.

In the analyses below, I often need to integrate over the followers’ indices to compute
an aggregate variable. As long as there is no risk of confusion, for a variable x indexed by i,

I use the convention f X; 1= /[() 1] x;di to avoid cluttered notation.

Followers The organization is populated with a continuum of followers with a unit mass,
each indexed by i € [0,1]. Each follower i chooses an action £; € R. The return x; of the
action £; is given by

ni=—(k;—A)? A=(1-0a)0+ak,

where 4 is the action that maximizes the return. I call 4 the best action. The best action is
a convex combination of an unknown state 6 and the aggregate action level K = f ki. I as-
sume that 6 follows the normal distribution A/ 0,7, 1) with precision 79 > 0 The parameter
@ € (-1/2,1)\ {0} captures the degree of strategic complementarity (& > 0) or substitutability
(@ < 0). I impose the lower and upper bound on a to ensure the existence of equilibrium.
I exclude the trivial case @ = 0 for the sake of exposition. When there is strategic comple-
mentarity (substitutability), the return of an action is higher when it is closer (farther) to the
aggregate action. I use Il = / 7; to denote the aggregate return of the organization and call
it the fundamentals.

The organization is characterized by a conformity parameter S € R. Follower i’s payoff
is given by
u; = — Bk - kL)Q, 1)

where £;, € R is the leader’s action. The parameter 5 captures the degree of (anti)conformity.

When g > 0, followers incur a nonpecuniary disutility deviating from the leader’s action



(“conformity culture”). In contrast, when g < 0, followers enjoy a nonpecuniary benefit by
taking an action that is different from the leader’s (“anticonformity culture”). When g = 0,
the followers care only about the direct return z; (“neutral culture”).’ I interpret x; as the
monetary profits that follower i’s action generates and S (k; — k) as nonmonetary utility. T
discuss that interpretation of g further below. The main goal of this paper is to characterize

the conformity parameter § that maximizes the fundamentals II.

The followers privately observe a signal 5; = 6 + &;, where &; follows the normal dis-
tribution V'(0,7,!) with precision 77 > 0 and is independent across followers. The followers
simultaneously choose their actions after observing the leader’s action £z, which is publicly
observed, and their private information s; to maximize E;u;, where E; is the expectation

operator conditional on s; and £;.

Leader The organization has a leader, who moves before the followers. Before the leader
takes an action, she observes a private signal s; = 6 + &7, where ¢; follows the normal
distribution A/ (O,TL_I) with precision 77, > 0. The leader would like the followers to take
actions that are close to the best action, but I allow for the possibility that her incentive is
not completely aligned with the organization’s objective. In particular, the leader maximizes

the following payoft:
w=- [(hi-a-0 @)

where 4 > 0 denotes the bias of the leader. When & = 0, the leader’s objective is aligned
with the organization’s objective, i.e., u; = II. When & > 0, the leader’s preferred actions
of the followers are inflated by 4 from A. One possible interpretation of such bias is the
empire-building incentive, where the leader wants the follower’s action levels to be higher.
The leader’s bias may pose challenge to the value of conformity culture: when the degree
of conformity is high, the followers may follow the leader’s biased action, which may not be

optimal for the organization.

A few remarks are in order regarding the leader’s objective. First, the restriction of 4
being nonnegative is for the sake of exposition, and the model can be extended to allow & to be
negative. Second, the leader is measure zero, so the leader’s action £;, does not directly affect

the aggregate return II. However, the leader’s action affects the followers’ actions, which in

5Social psychologists often use the term “independence” as a middle ground of conformity and anticonformity
(Levine and Hogg, 2010). I avoid this term to avoid confusion; the followers’ actions have externality, so they
care about others’ actions even with 8 = 0, contrary to what the term independent might suggest.
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turn affect the fundamentals. Third, the way I model the leader’s bias is intentionally chosen
to simplify the analysis and to delineate the role of conformity culture. In Section 5.2, I explore
a more general specification of the leader’s objective and discuss how the leader’s bias affects

the value of conformity.

Timeline To summarize, the timeline of the model is as follows.

1. The state 6 ~ NV(0,7,1) realizes.

2. The leader privately observes the signal sz and publicly chooses £; to maximize E[u;, |
st].

3. Each follower i observes the leader’s action £z and privately observes the signal s;.

4. The followers simultaneously choose their actions £; to maximize E,u;.

The solution concept I employ is perfect Bayesian equilibrium. For simplicity, I assume
that @ has the diffuse prior, 79 — 0. The analyses can be extended to the case of non-diffuse

prior in a straightforward manner at the cost of slightly more complicated expressions.

2.2 Discussion of the Model

Interpretation of 5 In the model, “corporate culture” is characterized by the degree of
nonpecuniary benefit/cost that a follower incurs by deviating from the leader’s action. I call
it nonpecuniary (or nonmonetary) benefit/cost in order to highlight the fact that it is not a
monetary transfer made from the profits of the organization. Alternatively, one may call the
term “intrinsic motives” (Kreps, 1997), as opposed to extrinsic incentives. Indeed, social psy-
chology research has long recognized the tendency of individuals to conform to social norms
as well as the existence of anticonformity (Myers, 2009). Since the nonpecuniary benefit/cost
is baked in the followers’ utility function rather than endogenously determined, the modeling
approach is similar to Akerlof and Kranton (2000, 2005), who argue for the importance of

nonmonetary incentives in organizations.

There are several interpretations as to how an (anti)conformity culture operates in my
model. For example, the follower may fear that the leader will “punish” him-say, by treating

him poorly—if he deviates from the leader’s action.’ Such implicit punishment may carry out

6Alternatively, the organization can employ followers who are aligned with the culture (Prendergast, 2008;
Campbell, 2012). For example, Cai (2023) empirically shows that introducing a formal culture-fit measurement
system helps instill a desired culture among followers.
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by other followers as well; If the follower does not conform to the norm of the organization,
his peers may treat him poorly. Even if the leader or other followers do not seek any for
of punishment to a deviator, the follower may feel a sense of guilt or shame by not listing
to the norm of the organization. On the contrary, the follower may feel a sense of pride or

satisfaction by deviating from the leader’s action.

In this paper, I am agnostic about how corporate culture emerges. Rather, I treat it as
an exogenous parameter and analyze the optimal level of such culture.” For example, if one
takes a view that the leader actively punishes/rewards followers who do not conform, then
it would be natural to think that the leader sets 5.° Even if the leader does not explicitly
set culture, the leader’s personal traits can translate to culture (Benmelech and Frydman,
2015). Alternatively, if the nonpecuniary costs/benefits arise from a sense of organizational
norms, then such norms can be viewed as something that naturally emerges over time. This

perspective aligns with Schein (2016) who defines culture as accumulated social learning.’

Leadership In my model, there is one agent called the “leader.” Why is this agent called
such? There are two main reasons. First, the agent moves first. All the followers observe her
action and learn from it. From this perspective, the model relates to the theory of “leading-
by-example” (Hermalin, 1998). Second, and related, the agent’s action is a focal point of the
conformity culture. The followers’ tendency to carefully observe the agent’s action and base

their actions off of it allows one to call the agent a leader.

The notion of conformity defined in this paper requires the presence of a leader in its
definition. Of course, one could define conformity without a leader; conformity to the average
behavior of others, conformity to some exogenous norm, etc. As I noted in the Introduction,
I focus on the notion of (anti)conformity in relation to leadership. This approach enables me
to analyze the interaction between leadership and culture, a topic that is interesting in its own
right. (Hermalin, 2012; Grennan and Li, 2023).

The notion of conformity defined in relation to leadership may appear similar to the

7Prendergast (1993) and Bernheim (1994), among others, provide models of endogenous conformity.

8In the main model, if the leader’s bias & is zero, then this interpretation can be formalized: if the leader
publicly sets B at the start of the game, then the leader chooses the optimal degree of conformity identified in
the analysis.

n particular, he writes “The culture of a group can be defined as the accumulated shared learning of that
group ... which has worked well enough to be considered valid and, therefore, to be taught to new members as
the correct way to perceive, think, feel, and behave in relation to those problems.”
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concept of authority (Van den Steen, 2009, 20105). Since I consider anticonformity cultures as
well, I prefer to avoid the term “authority”, which may imply punishments for disobedience.
In Section 3.4, I provide a more formal, albeit still partial, discussion and justification for

using the term “leadership” over “authority”.

3 The Role of Conformity

The goal of this section is to derive the optimal level of conformity in the organization. First,
I demonstrate that the organization faces a coordination problem under the neutral culture
(8 = 0). The properties of the model under the neutral culture is now well-understood in
the literature, but I summarize the results in the context of my model. This case serves as
a benchmark case for the later analysis. Second, I derive the equilibrium strategies of the
followers and the leader. Third, I characterize the optimal level of conformity and discuss its

comparative statistics.

3.1 Miscoordination Problem under the Neutral Culture

Consider the case of neutral culture g = 0, where followers do not care about conforming to
or deviating from the leader’s action. To illustrate the issue of coordination, assume further
that the sz is publicly observed. In this case, the model reduces to a standard coordination
game. In particular, the equilibrium action is the one described in Morris and Shin (2002):10
(1-a)tr

0 0
,wh =1—w). 3
A-a)tr+1L “1 “r (3)

0 0 0
ki = wpsi +w;sp, wp =

Follower i’s action is a convex combination of his private signal s; and the leader’s
signal sz. The weight wr diverge from the “Bayesian weight,” 7r/(7r + 77), i.e., the weight on
s; to compute E[0 | s;,s1], reflecting the strategic interaction among followers. When there
is strategic complementarity (@ > 0), the followers put more weight on the leader’s signal
than the Bayesian weight, because they want to coordinate on similar action levels. On the
contrary, when there is strategic substitutability (@ < 0), the followers put less weight on the

leader’s signal, because they want to avoid taking similar actions.

10The existence and uniqueness of the linear equilibrium are discussed later for my main model (Proposition
2), which incorporates this case as a special case.
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To understand the inefficiency in the organization, following Angeletos and Pavan
(2007), define the efficient degree of coordination to be the weights (w%?,w?®) on the private

and leader’s signals that maximize the fundamentals IT:!!

(wh?,wi?) := arg max -E [/(wFSi +wrsy — A)?|. )

(wFwa)

That is, the weights (wgB, wa) achieve the constrained efficient allocation under the incom-

plete information. The solution to the problem (4) is

FB _ (1- a’)QTF FB _ FB
F _ 9 s wL —1_wF .
(1-a)*tp + 1L

Say that there is under-coordination (over-coordination) problem when the follower’s equi-

0
L

and wg > w?® when a < 0, the nature of the coordination problem depends on the strategic

librium weight on the leader’s signal is lower (higher) than wa . Since w; < wa when a > 0
nature of tasks. The following lemma summarizes this observation and serves as a benchmark

to understand the role of corporate culture:

Lemma 1. Suppose that the leader’s signal is publicly observed by the followers. Under the neutral
culture (B = 0), the organization faces an under-coordination problem when there is strategic comple-

mentarity (@ > 0) and an over-coordination problem when there is strategic substitutability (@ < 0).

The lemma implies that there is room for improvement in the organization’s perfor-

mance by changing the followers’ behavior.

Remark 1. Even though the equilibrium in the above scenario is the same as in Morris and
Shin (2002), their specification of fundamentals (“welfare” in their paper) is different from
mine. In my specification, coordination enters the fundamentals. There are other specifica-
tions of the payoffs such that coordination has a social value, most notably the “investment
complementarity model” of Angeletos and Pavan (2004). My current specification is the most
tractable one that I am aware of to deliver the economic intuition of this paper. Hellwig
and Veldkamp (2009) use this specification to study information acquisitions in coordination

games, but they do not consider welfare.

UThe terminology here is slightly different from Angeletos and Pavan (2007). They define the optimal degree
of coordination as the agents’ perceived parameter value of @, under which the fundamentals are maximized.
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3.2 Equilibrium
Signaling Equilibrium

The leader chooses an action level after observing her private signal sz, so the game belongs
to the class of signaling games. As is well known, potentially there are multiple equilibria
in such games (Cho and Kreps, 1987). I assume that the leader plays either fully separating
equilibrium (FRE) or pooling equilibrium. I employ this assumption for two reasons. First,
these equilibria are the two extreme cases in terms of information transmission. Such ex-
treme cases are arguably more “plausible” than the intermediate cases and clearly illustrate
economic intuition. Second, on a technical side, in semi-separating equilibria, the followers’
best response is nonlinear in signal realizations and the leader’s actions, posing significant

challenges in the analysis. I elaborate on the latter point in Appendix (Remark A.1)

Given that I restrict a signaling equilibrium to be fully revealing or pooling, without
loss, I restrict attention to pure strategies.'” The main focus of this paper is the FRE case.
However, I also discuss pooling equilibria, because it illustrates how a conformity culture

helps select an equilibrium (Kreps, 1990).

Follower’s Equilibrium Strategy

I derive the followers’ equilibrium strategies given the leader’s equilibrium strategy « : R —
R, which maps sz to x(sz). Note that « is either a bijection (FRE) or a constant function
(pooling equilibrium). In an FRE, the leader’s action serves as a “public signal.” In a pooling
equilibrium, the leader’s action does not convey any information about the state, but the

followers still have the incentive to respond to the leader when the culture is not neutral
(B #0).
More specifically, from (1), follower i’s best response given K is

1
E[4 | si, kL = k(s2)] +

ki:1+,6’ 1+

k. (5)

This expression reveals that the follower’s action is an affine combination of the expectation

2By definition, in an FRE, the leader does not randomize. In a pooling equilibrium, the leader’s (possibly
mixed) strategy affects the fundamentals only when 8 # 0, in which case a pooling equilibrium does not exist
(Proposition 3).
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of the best action and the leader’s action. The weight on the leader’s action is increasing in
the conformity parameter 8. Naturally, when § > 0 becomes larger, the followers’ actions
converge to the leader’s action. Therefore, a positive level of conformity helps coordination.
When there is strategic complementarity (¢ > 0), the increased coordination is beneficial.
A high level of conformity, however, may impose some costs because the followers’ valuable
information is not utilized in the organization’s decision-making. Analogously, when § < 0
becomes smaller, the followers coordinate less. With strategic substitutability (o < 0), this
improves the fundamentals. However, the leader’s valuable information is utilized less as
the followers more actively deviate from the leader’s action. I will show that the trade-off of

coordination and information utilization shapes the optimal level of conformity.

The expression (5) does not represent an equilibrium strategy, as the right-hand side
depends on 4, which in turn depends on {£;}. In principle, the equilibrium depends on the
higher-order beliefs and thus is potentially complicated. However, as in Morris and Shin
(2002), the equilibrium takes a simple linear form. To state the result, define the higher-order
> 1 and E := 6. The following

expectations recursively as follows: E” := / E,E" for n

result characterizes the equilibrium strategies of the followers:

Proposition 1. Fix the leader’s equilibrium strategy k. Assume the non-explosive higher-order belief

condition: lim,_, ( a )n]Ei [E"[K]] = 0. Assume further that |a/(1 + B)| < 1. The followers’

1+8
equilibrium strategy is unique and linear in s; and kj, and takes the following form on the equilibrium

path:

n
= B
; 1- E,[E" —kg.
b= = Mﬁ,Z( a+/3)(1 ﬂ) (B (6] + gk (6)
Furthermore,
1 If«k is an FRE, then (6) reduces to
1-«a B B ﬁ
ki:—l—a+,8 wFS,-+wL]E[SL|/€L] +—1—a’+,3kL’ (7)
1-a T
where wﬁ - aiﬁ);leiﬂm and wﬁ =1- wf,
2 Ifk is a pooling equilibrium, then (6) reduces to
1-a B
=— E[0] 5] + ——— 8
b= 1oy g Bl sl o ®)

Proposition 1 generalizes the result of Morris and Shin (2002) to the case with the

conformity parameter . The equilibrium action (6) is an affine combination of the higher-
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order expectation term and the leader’s action. Note that the proposition asserts nothing
about the existence (or uniqueness) of FRE or pooling equilibrium. Rather, it characterizes
the followers’ equilibrium when FRE or pooling equilibrium happens to exist. I impose | /(1+
B)| < 1 to guarantee the existence of the equilibrium. This assumption will be maintained
throughout the paper. The proposition requires one mild restriction on the behavior of higher-
order expectation (non-explosive higher-order belief). I relegate the discussion of this point

and related issues to Remark 2 and move on to discuss the expressions (7) and (8).

Consider the FRE case. In an FRE, the leader’s action reveals her private signal, so
E[sz | k7] = sz. Define E%#9 := wf,s,- + wst, which is the “modified posterior expectation” of
the state.™ It is an affine combination of the follower’s signal and the leader’s signal, where the
weights wf, and wﬁ depend on the conformity parameter 3, in addition to @. The expression
(7) is, in turn, an combination of E*# and k7. Compare E*#6 to the Morris-Shin benchmark
(3). If B = 01in (7), then the two expressions (3) and (7) coincide. The expression (7) clarifies
that the leader’s action plays two roles in a FRE: it serves an informational role, reflected by

s;, = E[sz | k7] inside E*#, and a coordination role, reflected by the last term.

The followers’ best responses in a pooling equilibrium (8) takes a similar form as the
FRE case (7), but now [E*#6 is replaced by E[6 | s;]. Since followers do not learn anything
from the leader’s action, the posterior expectation is based only on their private signal. In
other words, the leader’s action does not serve the information role. The followers put a
weight on the leader’s action only because of conformity culture. Notice that, when 5 = 0,
the equilibrium action is simply k; = E[6 | s;]. Even though the followers observe the leader’s
actions, they do not coordinate using the publicly observed leader’s action under a neutral
culture. If the followers were to put some weight on the leader’s action, the fundamentals
could be improved due to the reduced miscoordination problem. However, such coordination
is not sustainable in equilibrium because each follower benefits by unilaterally deviating to
rely more on his private information unless the game is a pure coordination game (a = 1),

which is excluded by assumption.'*

3More precisely, the expectation operator E%# is induced by modifying the precision of the follower’s signal
to (1-a+B)71r and of the leader’s signal to (1+ 8)7z. Under this modified signal structure, follower i’s posterior
expectation is given by E*#, hence the name modified posterior expectation. See Huo and Pedroni (2020) for
further discussion on the relationship between modifying signal structure and higher-order beliefs.

14To see this point, observe that, if 8 = 0, then follower i’s best response is k; = E[4 | 5;] = (1 - @)E[@ |
si] + @E[K | s;] from (5). If the followers were to put some weight on the leader’s action, say &; = cps; + crkg
with ¢z, > 0, then the aggregate action K also puts weight ¢; on k7. But then, the follower’s best response puts
weight ¢y, < ¢z on the leader’s action, a contradiction.

16



The above argument applies to the case of FRE as well. If 8§ = 0, then the followers
put weight on the leader’s signal only because of the informational role. This observation
suggests the following important point: when the leader’s action does not convey any information
about the state, the followers do not coordinate on the leader’s action, even though doing so could make
the organization better off. That is, the presence of a conformity culture, positive or negative, is

vital for the leadership to be effective in coordinating the followers.

Remark 2. The non-explosive higher-order belief condition is due to Dewan and Myatt
(2008). Given the assumption that |a/(1 + 8)| < 1, this restriction is mild. Given this as-
sumption, Proposition 1 asserts that any equilibrium in the coordination subgame given the
leader’s equilibrium strategy « (FRE or pooling) takes the form (6) and that the equilibrium
is unique. Combined with the fact that [E;[6] is a linear function of s; and sz, for both the FRE
case and the pooling cases,'” the followers’ equilibrium strategy is linear in s; and sz. This

result is a generalization of Morris and Shin (2002) to the case with the conformity parameter

B.

Leader’s Equilibrium Strategy

Having characterized the followers’ equilibrium response to the leader’s action, I now char-
acterize the leader’s equilibrium action. Recall that the leader’s payoff is given by (2). The
leader’s action depends on whether the leader plays an FRE or a pooling equilibrium. The
main focus of this paper is the FRE case, but I also discuss pooling equilibria because it
illustrates how a conformity culture helps select an equilibrium (Kreps, 1990). A reader who

wishes to skip the discussion of pooling equilibria can do so without loss of much continuity.

FRE Suppose that the leader plays an FRE. The leader chooses an action with a conjectured
followers’ response, and the equilibrium condition requires that such conjecture coincides with
(7). Let k; = cps; + cLggE[sz | kL] + c1 perakr be the leader’s conjecture about the follower’s
strategy. The leader’s action affects the follower’s action through the signaling channel (¢ )

and the conformity channel (cz 4.,). Thus, the leader solves

max -E [/ ((crsi + crsgEls | K1 (k)] + crperakr) — A — b)* ‘ SL] , 9)
L

15Tf « is the pooling equilibrium, I, [6] does not depend on s .
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where « is the leader’s equilibrium strategy.'*

Fixing the follower’s belief, since (9) is concave in £y, it is straightforward to show that

k is unique and linear. The first-order condition of the problem (9) is given by
E [(1 - a)CL,beta(kL - 9) —b | JL] =0.

Therefore, the leader’s optimal action is

b l1-—a+
kLZSL+—=SL+L'B

(1 - a’)CL,beta (10)

The leader’s action is the leader’s posterior expectation of the state (E[6 | s;] = sz) plus
a constant bias term. As the bias 4 becomes higher, the leader “inflates” the action more.
When the leader is benevolent (5 = 0), the leader’s action is just her posterior expectation. To
understand this, decompose the differences between follower i’s action and the best action as
ki—A = (1-a)(k;—0)+a(k;—K). The first term is the loss due to the action being different from
the state, and the second term is the loss (or gain when @ < 0) due to the miscoordination.
Since the leader’s action is public information, the deviation from the average action k; — K
does not depend on £;. Therefore, the leader’s action affects the fundamentals only through
the first term. The followers utilize their private signal s;, but the leader’s expectation about
the followers’ signals are the leader’s signal itself: E[s; | sz] = sz. Thus, £z = s; minimizes
the expected loss (k; — 6)2.

From (10), it is evident that the FRE does not exist if 8 = 0 and & > 0. If the leader is
biased (b > 0), then her incentive to deceive the followers is simply too high with the neutral
culture (8 = 0): in such a case, the leader’s action is cheap talk. When the culture is not
neutral (8 # 0), the leader’s action is disciplined by the possibility that the followers react to
the leader’s action regardless of its information content. The following proposition summarizes

the above discussion:

Proposition 2. An FRE exists if and only if B # 0 orb = 8 = 0. If an FRE exists, then the leader’s

equilibrium action is given by (10).

16To be precise, the followers conjecture £ about the leader’s equilibrium strategy « and form the belief by
E[sz | #71(k.)]. The equilibrium condition requires that the leader’s best response coincide with the followers’
conjecture.
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Pooling Equilibrium In a pooling equilibrium, the followers react to the leader’s action
only because of a conformity culture (see (8)). Under the neutral culture g = 0, the leader’s
action is completely irrelevant to the followers. Therefore, for any leader’s strategy, this con-
stitutes an equilibrium. The converse is also true: if a pooling equilibrium exists, then the
culture should be neutral. This is because, as I have discussed, under a non-neutral culture
(B # 0), the followers put a nonzero weight on the leader’s action, which does not contain
any information. Therefore, some leader types always have an incentive to deviate from the

pooling equilibrium and lead the followers to take actions that are preferable to the leader.

Proposition 3. A4 pooling equilibrium exists if and only if B = 0. If a pooling equilibrium exists,

then the leader’s equilibrium action can be any action level.

In a pooling equilibrium, one needs to specify the off-path beliefs of the followers.
There are many possible off-path beliefs that support the pooling equilibrium. Indeed, under
a pooling equilibrium, the leader’s incentive is solely shaped by the followers’ conformity
motive, so the specification of off-path beliefs is not crucial. See the proof of Proposition 3 in

the Appendix for details.

FRE vs Pooling Equilibrium Table 1 summarizes the conditions under which an FRE or
a pooling equilibrium exists. If the leader is unbiased (4 = 0), then both pooling and FRE are
possible under the neutral culture. When a conformity culture is introduced (8 # 0), pooling
equilibria are eliminated. In such a case, the followers care about the leader’s actions due to
the conformity culture, so the leader cannot help but adjust her action in a way that reveals

some information.!”

If the leader is biased (4 > 0), then under the neutral culture (8 = 0), the possibility of
a pooling equilibrium is eliminated. This is because the leader’s incentive to manipulate the
followers is too strong as the leader’s action is cheap talk. When the culture is not neutral
(B # 0), the leader’s action is disciplined by the followers’ conformity motive, so the leader

can fully reveal her information.

17The logic applies to the case of semi-separating equilibria as well-I conjecture that an FRE is the unique
signaling equilibrium when g # 0. However, due to the difficulty in explicitly characterizing semi-separating
equilibria (see Remark A.1), I cannot formally prove this.
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Table 1: Signaling Equilibria

B=0 B#0

b=0 Pooling, FRE FRE
b>0 Pooling FRE

3.3 Optimal Level of Conformity

The main goal of this paper is to characterize the degree of conformity that maximizes the
fundamentals. As Table 1 shows, the case of § = 0 and 8 # 0 are fundamentally different as
the set of possible equilibria change. Moreover, when the culture is neutral and the leader is
unbiased (8 = b = 0), there is an issue of equilibrium selection. Because of this, defining an
“optimal” level of conformity is not straightforward. To address this issue, before I define an
optimal level of conformity, I first show that the neutral culture can always be improved on
by a non-neutral culture as long as @ # 0. I denote by II(e,) the fundamentals as a function

of the parameters o and 8 given an equilibrium.

Lemma 2. Suppose that B = 0. In any equilibrium, there exists B’ # 0 such thatI1(,0) < [I(e,B’).

Intuitively, under a pooling equilibrium, the followers do not learn the leader’s valuable
information. However, by introducing a small level of (anti)conformity culture, the leader’s
information is revealed to the followers. Such information helps the followers predict the
state better and coordinate more effectively. If a pooling equilibrium is played at 5 = 0,
such adjustments strictly improves the fundamentals. Note that, when the leader is unbiased
(b =0), even at 8 = 0, the leader’s information can be fully revealed in equilibrium. Thus, the
informational benefit described above does not arise. Yet, it is still true that 8 # 0 improves
on the neutral culture. This is because appropriate adjustments in g facilitates coordinating

the followers’ actions.

Given Lemma 2, I can restrict my attention to 8 # 0. In this case, I can assume that
the leader plays a unique FRE. Since the followers’ best response is unique by Proposition 1,

the following is well-defined:

Definition 1. The optimal level of conformity, denoted by 7, is B that maximizes the funda-
mentals:

B = arg maxIl(a,B).
B#0

Equipped with this definition, I state the main result of this paper.
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Theorem 1 (Optimal Culture). The optimal level of conformity B* uniquely exists and is given by

a TL

* = _ 11
p l-atr+1L ab
The optimal level of conformity is positive (negative) when there is strategic complementarity (substi-

tutability).

Theorem 1 characterizes the optimal level of conformity. From (11), it is clear that
sgn(a) = sgn(B): a conformity (anticonformity) culture is optimal when there is strategic
complementarity (substitutability). A rough intuition is as follows: without conformity cul-
ture, the organization faces a miscoordination problem (Lemma 1). When there is an under-
coordination problem (@ > 0), a positive level of conformity culture helps the followers co-
ordinate more efficiently. Alternatively, anticonformity helps the over-coordination problem
(e < 0). However, this intuition does not explain how g affects the information role and
coordination role of the leader’s action. Moreover, (11) does not depend on 4. Why is this
the case? Below, I explain more detailed intuition of Theorem 1. For the sake of discussion,
suppose that there is strategic complementarity (o > 0). The case of strategic substitutability

is analogous.

The key is to understand how S affects the followers’ equilibrium action (7). In par-
ticular, the conformity parameter 8 affects the weight on the leader’s signal in the modified
posterior expectation term (wﬁ) and the weight on the leader’s action (5/(1-a+/)). The for-
mer is the information channel while the latter is the coordination channel. I first observe that

increasing § negatively affects the information channel but positively affects the coordination

9 o B
—sgn (%wg) = sgn (%m) . (12)

The expression (12) shows that a higher degree of conformity culture induces the followers

channel:

to put less weight on the leader’s information (negative information effect) but more weight
on the leader’s action (positive coordination effect). The latter part is intuitive: the followers
have a stronger incentive to mimic the leader when there is a higher degree of conformity.
The former effect is more subtle. Recall that, when S = 0, the followers place more weight on
the leader’s signal than the Bayesian weight (and the efficient weight) due to the coordination
motive. When 8 becomes positive, each follower believes that others put more weight on the
leader’s action due to the conformity motive. But then, it is “easier” to predict the aggregation

action for each follower, so there is less incentive to rely on the leader’s signal to predict the
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state. This is not ideal as the efficiency would be improved if the followers put more weight

on the leader’s signal (Lemma 1).

What are the combined effects of the two? The followers put less weight on the modified
posterior expectation (E?#6) and less weight on the leader’s signal inside E*# 6. Here, a key
observation is that the leader’s action k7, reveals the leader’s signal in the FRE (10). Indeed,
the net effect of increasing S on the weights on the leader’s signal is positive: when « > 0,

have 3 5 5 1
-
Bl-a+p [%1—a+ﬁwf]'
Thus, even though a higher level of conformity culture induces the followers to rely less on the
leader’s signal to predict the state, the followers end up relying more on the leader’s signal,

owing to the nature of FRE.

The above discussion fully describes the intuition for the optimal level of conformity
when the leader is unbiased (4 = 0). However, when the leader is biased (4 > 0), there is one
missing piece of intuition: one might wonder that if the leader’s bias is larger, then increasing
the degree of conformity would be costly, as the followers’ actions will also be biased. It turns
out that this is not the case. A primary reason is that the leader’s payoff does not directly
depend on her own action. Consequently, when 8 changes, the leader adjusts her actions to
offset the effect of such change in § on the followers’ strategy. This is evident by substituting

the leader’s equilibrium action (10) to the followers’ equilibrium action (7):

i

1-« B B ] ﬁ 1
= o+ + + b.
1—a+ﬁ[wFs’ “LL 1—a+,BsL 1-a

The leader’s bias b manifests as a constant bias in the leader’s action that does not depend
on . Hence, conformity and bias does not interact in equilibrium, as evidenced by (11). As

an extension, I explore alternative specifications of the leader’s bias (Section 5.2).

Comparative Statics

Now, I discuss how 8, the optimal level of conformity, changes for the strategic nature of the
tasks that the organization performs (the degree of strategic complementarity/substitutability)
and the information structure within the organization. The following result is immediate from
(11).

Corollary 1 (Comparative Statics of 8*). The optimal degree of conformity is
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1. increasing in «;
2. increasing (decreasing) in the leader’s signal precision 11 and decreasing (increasing) in the

Jollowers’ signal precision Tr when a > 0 (@ < 0).

The first part is intuitive given the discussion of after Theorem 1; under strategic com-
plementarity (@ > 0), an increase in @ means that there is more need for coordination, and
this can be achieved by a higher level of conformity. Similarly, when « is negative, a higher

degree of strategic substitutability leads to a higher degree of anticonformity.

The second part highlights the relationships between the information environment
within an organization and corporate culture. Consider the case of strategic complemen-
tarity (@ > 0). When the leader’s signal is more precise, the followers put more weight on
the leader’s signal in E%#, i.e., Ow[z /0B = 0. However, this adjustment is not enough; the
fundamentals can be improved if the followers utilize more of the leader’s information. This
inefficient use of the leader’s information is due to the externality of actions. Under the FRE,

this is possible by increasing S. The case of strategic substitutability is the opposite.

Related to the second part of Corollary 1, it is insightful to consider the cases of extreme
information structures. When the leader’s signal is arbitrarily informative the optimal culture
is lim;, oo B* = @/(1 — @). This is because, as the leader’s signal becomes more precise,
the followers put more weight on the leader’s signal, so the marginal benefit of increasing
S diminishes. Alternatively, when the followers’ signal is arbitrarily informative, the optimal
culture is lim;, . 8 = 0. This is because, as the followers’ signal becomes more precise, the
followers can achieve more efficient outcomes by themselves, so the marginal informational

loss of increasing 5 outweighs the coordination benefit.

Optimal Culture and Efficiency

Recall that the organization is inherently beset by the inefficiency due to externality and
incomplete information (Lemma 1). I have shown that an optimal level of (anti)conformity
culture mitigates this inefficiency. In my stylized setting, however, a stronger statement can
be made: the optimal culture eliminates the inefficiency and achieves the constrained first-best

allocation.

Corollary 2. At the optimal level of conformity, the efficient degree of coordination is achieved:

(wf?,wi®) = (w) ,w] ).
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Therefore, carefully designed (anti)conformity culture solves the inefficiency arising
from the information asymmetry and externality. In particular, the followers behave as if
they corporate on and commit to how to utilize information.'® Of course, this comes at a
cost for the followers, as they have to incur a nonpecuniary cost of conformity when there is
strategic complementarity. Indeed, it is not clear if the followers are better off by accepting the
leadership and the optimal culture. If they are always worse off as a result of the conformity
culture, then such culture is not sustainable and followers would not follow the leader. I take

up on this issue in the next subsection.

3.4 Why Do Followers Follow the Leader?

One key distinction between authority and leadership is that the latter is voluntary (Herma-
lin, 2012). In my model, followers accept nonpecuniary punishment (if 5 > 0) by deviating
from the leader. Why do they accept such leadership and culture? For the model to offer a
theory of leadership and culture, it should be able to explain why followers could benefit from

voluntarily follower the leader and accepting the culture.

To address this question, I consider whether the followers are ex-ante better off in the
presence of the leader. Let U () = E[u,; 8] be the followers’ ex-ante expected payoff, where
I drop the subscript 7 from the symmetricity. I compare the followers’ ex-ante payoffs of the
neutral culture (8 = 0) and the optimal level of conformity (5*). I consider the case of an
unbiased leader (4 = 0) and assume that the FRE is played when g = 0. This assumption is
to make the information environment constant across different cultures—for both § = 0 and
B = B*, the followers learn the leader’s signal in such a case. Therefore, if the followers are
ex-ante better off by accepting a nonzero level of conformity culture, then it is not because of

the additional information that the leader provides.
The following result characterizes the conditions under which the followers are better

off by accepting the leadership and the optimal level of conformity culture.

Proposition 4. The followers are ex-ante better off with the optimal level of conformity culture if
and only if

1. a <0 or;

18Because of the bias term &, the equilibrium fundamentals do not reach the optimal value in the problem
(4). Since the equilibrium efficiency loss from the bias term & is independent of the followers’ strategies, the
definition of the efficient degree of coordination in (4) is intact in the presence of the leader’s bias.
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2. € (1/2,1) and 0 < yr < yp(a@), where

TF
TF + 7L

YF =

and yr is the upper bound that depends on . Moreover, y is increasing in , limy—0 yr(a) =

0, and lim,_; yp(a) =1
To understand this result, observe that
UB)2U0) < E[(ki—A)*0]| -E[(k-4)*%B"]| 2 BB [(k - k)% 8]  (13)

That is, for the followers to benefit from the leadership and the optimal culture, the expected
pecuniary payoff r; = —E[(k; — A)?] improved by the optimal culture 8* should be larger than
the cost of conformity (the right-hand side of (13)).

From this observation, the first part of Proposition 4 is trivial; when there is strategic
substitutability, the optimal culture is an anticonformity culture (8* < 0). Thus, the follower’s
nonpecuniary utility from the culture is always positive. Since the optimal level of culture
always improves the pecuniary payoffs (the left-hand side of (13)) is always positive, the

followers are better off with S*.

What is interesting is the second part. Under strategic complementarity, the optimal
level of conformity culture imposes a cost to the followers, as the followers’ actions are not
always the same as the leader’s actions. The proposition shows that the benefit of the optimal
culture outweighs such costs when the degree of strategic complementarity is high and the
followers’ signal is not too precise compared to the leader’s information. Intuitively, when «
is high, the need for coordination is high, so the benefit of a conformity culture is also high.
If the followers are endowed with precise information in the first place, however, the benefit
of additional coordination due to the optimal culture is limited. As @ becomes higher, the
value of the optimal culture becomes higher for a fixed information environment, so the upper

bound yr is increasing in a.

Focusing on the voluntary nature of leadership, Komai, Stegeman and Hermalin (2007)
ask a following related question: If the leader is privately informed, then she can motivate the
followers to exert more effort (Hermalin, 1998); but, what justifies a leader having exclusive
access to the information? They compare the case of allowing the leader to have exclusive
access to information with the case where such information is public. They show that providing

less information to the followers can be beneficial for the organization. In my analysis above,
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the information environment is kept constant: the followers learn the leader’s signal regardless
of the culture. The benefit of conformity culture comes from the improved coordination. Thus,
my result complements the findings of Komai, Stegeman and Hermalin (2007) by showing

that coordination motive can explain why followers voluntary conform to the leader.

The implication of Proposition 4 is that the organization under the optimal conformity
culture is fragile if the conditions in the proposition are not satisfied. Even though I do not
formally model the process of electing a leader and establishing a culture, the proposition
suggests that the followers would not want to stay in the organization with a positive level of
conformity culture under certain circumstances. In particular, followers would accept a posi-
tive level of optimal conformity culture only when the need for coordination is high enough

and when they do not have enough information compared to the leader.

4 Uncertain Environment, Robust Culture, and the Value

of Information

The optimal level of conformity culture is determined by the organization’s environment
characterized by (@, 7r,77). However, it is natural to think that organizations face uncertain
environments, where the exact environment is unknown. For example, the quality of the infor-
mation that the leader and the followers receive may change period-by-period. The formula
for the optimal level of conformity (11) is not valid under such uncertainty. Only assurance
is that the prediction regarding the direction of conformity culture—complementarity (substi-

tutability) necessitates conformity (anticonformity)—does not depend on such details.

In this section, I explore the optimal level of conformity culture when the organization
faces uncertain environments. To highlight the interesting aspects of the optimal culture under
uncertainty, I focus on the uncertainty about the information structure.'” Exploring such
scenarios requires an understanding of the value of information within the organization and

its interaction with corporate culture.

Specifically, I extend the baseline model to the case in which the information environ-
ment parameters, (7r,77), are drawn from a set of possible values. In particular, I assume that

each parameter is drawn from an interval of possible values: 77 € [7,,7F] and 77 € [7,,7/],

19The analysis in this section easily extends to the case where the organization faces uncertainty about the
strategic nature of the tasks, as long as the sign of « is known.

26



where T > 7, > 0 and 7, > 7, > 0. To simplify the discussion, I focus on the case of

strategic complementarity (@ > 0).

I assume that the leader and the followers publicly observe the realization of the envi-
ronment. Thus, the equilibrium given § is the same as before. However, 8 cannot be tailored
to the realization of the environment; I consider the conformity culture that is “robust” to

uncertain environments.

Definition 2. The robust conformity culture, denoted by S% is g that solves the following
program:
max min (a,B,17,71). (14)
B20 (tprp)€lrpTrIX[7;.TL]

The problem (14) derives the optimal level of conformity culture for the worst-case envi-
ronment. Since I focus on the case of strategic complementarity, I restrict S to be nonnegative
without loss. One interpretation of the situation is where the organization performs the task
repeatedly independently with changing environments. The robust culture is the level of con-
formity that takes into account every possible environment. The formulation (14) is consistent

with the idea that corporate culture is a way to deal unforeseen contingencies (Kreps, 1990).

The following result characterizes the robust level of conformity culture.
Proposition 5 (Robust Culture). The robust conformity culture B is given by

a IL

R
B = —. (15)
l-ar,+7;

The formula (15) shows that the robust conformity culture treats the environment as if
the lower bounds of the information precisions are realized. Therefore, in a sense, the robust
culture is conservative. From a normative perspective, this result offers a managerial implication
for designing conformity culture in uncertain corporate environments: it is optimal to prepare

for the lowest possible level of information precision.

Below, I unpack this result in detail. A key step is analyzing the value of information,
i.e., the effect of signal precision on the fundamentals. I show how (anti)conformity culture

changes the value of information in the organization in equilibrium.

Value of information To solve the problem (14), one needs to understand how 7z and 7z
affect the fundamentals in equilibrium for a given . The case of neutral culture (8 = 0)
is well understood (Morris and Shin, 2002; Angeletos and Pavan, 2004, 2007). In particular,
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because followers under-coordinate in equilibrium, increasing the precision of the leader’s
signal always benefits the organization. In contrast, increasing the precision of the followers’
signal may harm the fundamentals by exacerbating the under-coordination problem. The

following result shows the results extend to the case with a positive level conformity culture.

Lemma 3.

1. The leader’s information is always beneficial for the organization:

oIl
6—(a,B,TF,TL) >0, V(e.B,7r,71)
7L

2. The followers’ information is not necessarily beneficial for the organization:

on a—y L 1+28
—(@.B,17,71) 20 = 15 > el -0 —(a-w)| ™ Y= 21+ B)

aTF

The first part of the lemma says that the leader’s information is always valuable regard-
less of . This may be somewhat counter-intuitive; if the degree of conformity is too high, the
followers may be over-coordinating, in which case public information may be harmful. What
this argument misses is the negative effect of conformity on the followers’ strategic reaction.
When S becomes higher, the followers react to the leader just because of the conformity
motive, so the role of higher-order beliefs (the modified expectation term in (7)) is less im-
portant. In other words, the followers become “less strategic” as the conformity rises. This
implies that, the behavior of the organization is approximated by the leader’s behavior when
B is high. Since the leader’s problem comes down to predicting the state in a Bayesian manner

(i.e., only the first-order expectation matters), the leader’s information is always beneficial.

The second part identifies the condition under which the precision of the private infor-
mation is valuable to the organization. One can see this condition from two perspective. First,
in terms of the degree of strategic complementarity, if @ < i, then the condition is always
satisfied. Since y is increasing in 8 and ranges over [1/2,1), as 8 increases, the condition is
satisfied for a wider range of @ when g is higher. Second, in terms of precisions of the signals,
the condition says that the ratio of the precisions 7x/7z should be sufficiently large if @ > .
Since Wf_(a_w) is decreasing in ¢, the conditions is satisfied for a wider range of preci-
sions when £ is higher. In any case, the condition implies that the organization can mitigate
the detrimental effect of the followers’ information by increasing the degree of conformity.
Figure 1 shows the contour plot of IT in (7x,77)-space to illustrate this point. If the contours

are upward sloping at some point, then increasing the precision of the followers’ signal has a
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negative effect on the fundamentals at that point. When g = 0, there is such area when 77 is
small. As the degree of conformity rises, the area where the followers’ information is harmful

shrinks.

Figure 1: Contour Plot of IT

-~ 0.1
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Note: The figure shows the contour plot of the fundamentals IT with respect to the precisions of the signals 75

and 77. That is, each line represents the set {(7r,77) | [I(a,,7F,71) = constant}. The parameter « is fixed at
0.7.

Deriving the robust culture How does Lemma 3 help derive the robust culture? Since the
fundamentals are increasing in 77, for any parameters, in choosing 8%, one can treat as if
77, = 7;. In other words, since the fundamentals is always increasing in the leader’s signal,

the robust culture treats the leader’s signal precision as if the lower bound is realized.

Deriving the robust culture for the uncertainty about the followers’ signal precision is
less trivial. For given S, there is a unique 77 = 7;($), which is possibly strictly positive and
minimizes the fundamentals. As the intuition of Lemma 3 suggests, such 7;(83) is decreasing
in 5. Since the value of a conformity culture is higher when 75 is smaller, the degree of
conformity, 3, that maximizes the fundamentals given 7,(53) tend to be higher. This in turn

suggests that T;(,BR) is small. It turns out that T;(,BR) = 7,. That is, even though II is not

?"Note that the followers’ signal precision is not beneficial for the organization for 7 < 75 (8).
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necessarily monotone in 7z, at the solution to the problem (14), it happens to be the case

that 77 is at the lower bound. Hence the result (15).

5 Extensions

5.1 Coordination only has Private Value

In the main model, the degree of coordination matters for the performance of organizations.
This is in consistent with the interpretation that a represents the strategic nature of the tasks
that the organization performs. An alternative case is where the organization does not care
about the degree of coordination: the organization’s objective is to minimize the distance

between each follower’s actions and the unknown state.?!

What is the optimal degree of conformity culture when the coordination only has private
value and does not contribute to the fundamentals? To address this question, I modify the

model as follows. First, the organization’s objective is to maximize

HP:—/}m—m?

Second, the leader with bias 4 > 0 maximizes
ut := —E[(k; - 6 — b)?].

The followers’ payoff and the remaining elements of the model are the same as the main

model. I denote the optimal degree of conformity under the modified objective as 3%
Bt = arg max I17 (e, B).
B
The key tension in this model is that, in general, followers over-coordinate (under-

coordinate) when there is strategic complementarity (substitutability) in the absence of con-

formity (anticonformity) culture.”” This is because the followers try to predict and adjust

H1n such scenario, the parameter @ may also be interpreted as corporate culture. When « is positive, the
organization’s culture is that the followers would like to behave similarly.
22See Section 3.1 for comparison.
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according to other followers’ actions, even though such activity is wasteful for the organiza-
tion. Therefore, in light of the intuition for Theorem 1, it is natural to expect that the optimal
level of conformity culture is negative (positive) when there is strategic complementarity (sub-

stitutability). The following proposition confirms this intuition.
Proposition 6. The optimal level of conformity culture B exists and is given by

TL

5P = —a (16)

TF+TL.

Combined with the main result (Theorem 1), this result shows that the optimal level
of conformity culture is determined to solve the coordination problem that the organization
is facing. Consider the case of strategic complementarity (@ > 0). In the baseline model,
the organization suffers from the under-coordination problem. The optimal culture is a con-
formity culture that helps the followers coordinate more effectively. In the present model,
the organization does not care about the degree of coordination. The optimal culture is an

anticonformity culture that helps the followers avoid over-coordination.
The following comparative statics are immediate from (16).
Corollary 3. The optimal level of conformity culture B¥ is

1. decreasing in a;
2. decreasing (increasing) in the leader’s signal precision 11 and increasing (decreasing) in the

Jollowers’ signal precision Tr when a > 0 (@ < 0).

To discuss this result, suppose that there is strategic complementarity (@ > 0). The
case of strategic substitutability (@ < 0) is analogous. The first part of the comparative statics
is straightforward. Since the followers over-coordinate in the absence of §, anticonformity is
optimal. When a > 0 becomes higher, the inefficiency due to the over-coordination becomes
larger. To curtail this over-coordination, the optimal degree of anticonformity (negative of
BT) increases. The second part is also intuitive. Suppose that the leader’s signal become
more precise. Then, the followers place more weight on the leader’s signal, exacerbating the

over-coordination problem. Thus, the optimal level of anticonformity should be higher.

5.2 Leader’s Bias: Alternative Specification

Now, I go back to the main model where the degree of coordination matters for the organiza-

tion. In the main model, the leader’s objective (2) is modeled in the simplest way to capture
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a possible bias. Because of this specification, I have obtained a rather surprising result that
the leader’s bias does not affect the optimal level of conformity culture (see (11)). However,
this is not true in general. In this section, I explore an alternative specification of the leader’s
bias and discuss how the bias and conformity interact. For simplicity, I assume that there is

strategic complementarity (@ > 0).

In particular, I extend (2) so that the leader’s payoff directly depends on her own action

as well: let the leader’s objective be

i = —(l—ﬂ)/(k,-—A—bp)g—/l(ch—A—bL)Q. (17)

The leader would like to minimize the distance between her action and the preferred action
A as well. The parameters by > 0 and 4; > 0 capture the leader’s degree of bias for the
followers’ actions and the leader’s action, respectively. The weight 4 € [0,1] determines the
relative importance of aligning with followers’ actions versus her own action towards the

preferred actions. When A = 0, the expression reduces to the baseline one (2).

With this specification, it can be shown that the followers’ actions are biased more as
the biases increase (the details are in Appendix). In other words, the leader’s incentive to
bias her action is stronger as the followers put more weight on the leader’s action. To see
this, consider the extreme case, 4 = 1, where the leader cares only about her action being
close to 4 + b;. In that case, the leader’s action is k7, = E[4 | s;] + b7.”> When the degree
of conformity is higher, the followers actions are biased at the order of 4; (the details are
in Appendix). Therefore, increasing the degree of conformity is more costly when the biases
are higher. As a result, the degree of optimal conformity is decreasing in the biases. This

observation is summarized in the following.

Corollary 4. Suppose that the leader’s payoff is given by (17). The optimal level of conformity culture
B* is decreasing in bp and by. Compared to the baseline model, the optimal degree of conformity is

lower with the alternative leader’s objective (17).

Figure 2 illustrates this result. It plots the optimal degree of * as a function of bias
b, where b = bp = by. When 1 = 0, the model is the same as the baseline case. As I have

shown, the optimal degree of conformity does not depend on the bias. However, when A is

ZNote that, since 4 depends on the aggregate action K, which in turn depends on £, this expression does
not represent an equilibrium.
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nonzero, 5 is decreasing in the bias. This figure also suggests that §* is not monotone in 4,

as A enters the leader’s strategy in a nonlinear and nonmonotone way.

Figure 2: Optimal § with Alternative Leader’s Objective
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Note: The figure shows the optimal degree of conformity under the alternative leader’s objective (17) as a
function of the leader’s bias & = br = b7. Each line corresponds to a different value of A as indicated in the
legend. The other parameters are set to & = 0.6, 77 = 77 = 1.

6 Conclusion

The paper studies the optimal level of conformity culture in organizations. In a stylized coordi-
nation game, I show that the optimal level of conformity culture is determined by the strategic
nature of the tasks that the organization performs. When the tasks are strategic substitutes,
the optimal culture is an anticonformity culture. When the tasks are strategic complements,
the optimal culture is a conformity culture. My model predicts that the optimal level of con-
formity culture depends on the informational structure within the organization. In particular,
when there is strategic complementarity, the optimal level of conformity culture is higher
when the followers have less precise information compared to the leader. The model provides
a new insight into how corporate culture creates value. However, conformity is only an aspect

of corporate culture. In practice, corporate culture is more complex and a variety of forces are
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at play. Future research could explore other aspects of corporate culture and their interaction

with conformity culture.
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Appendix

This section provides the proofs of the results described in the main text. Following the con-
vention of the literature, I assume that a law of large numbers for a continuum of independent
random variables holds: f s;i = 0. See Judd (1985), Uhlig (1996), and Sun (2006) for the dis-
cussion of this assumption. I omit the proofs for the results that are derived in the main text

or straightforward to prove.

A Proofs

Proof of Proposition 1

First, I show that the followers’ equilibrium strategy is uniquely expressed as (6). For any
fixed K and £z, follower i’ objective is globally concave in £;. The first order condition gives
1 B

ki = 15 (- OE[6] + oE[K]] + 1

kr, (Al)

which expresses follower i’s best response using his first-order belief E;[6]. Integrating this

expression over the set of followers implies that

1

KoL B
1+

1+p8

+

kr. (A2)

[(1 - a)E[0] + a/ E;[K]

Substituting (AZ2) back to (Al) gives

1
1+

a
1+

B

k; + 1+ d kr,
1+p 1+p8

(1 — Q)]El' [6] +

[(1 — a)E;E'[0] + aE; / E;[K]

which now expresses follower i’s best response using his second-order belief [E1[6]. Succes-

sively applying this procedure gives the following:

a
1+p

ki:

1
1+ﬁ 1+ n—o0

B v a )\
+1+,87;0(1+,8) k.

) E [IE”[K]]]

(1—a/)i( @ )nE,.[E"[e]]mnm(
n=0
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Together with the assumption |a/(1 + 8)| < 1 and the non-explosive higher-order belief

condition, the expression reduces to (6).

Now, consider a fully revealing strategy «. In this case, the first-order expectation is

E;[0] = E[6 | si, kL]
= — s+ — (k)
T + 7L T + 1L

and thus / E;[0] = TFTfTLQ + TFTTLTLK_l(kL). Iteratively computing the higher-order beliefs gives

(7). Alternatively, consider a pooling strategy k. Then, E;[0] = E[0 | s;] = s;, which implies

(8). In any case, the follower’s best response is linear in sz and £;.

Remark A.1 (Nonlinear Equilibrium). In the main text, I restrict my attention to linear
equilibria. The above proof implies that given full separation and the non-explosive higher-
order belief condition, this is without loss—since the signals follow the normal distribution,

E;E"[6] is linear in s; and £, for all n > 0.

However, if the leader’s signaling strategy is not fully revealing, then the followers’ best
responses are in general nonlinear in s; and £z. To see this, note that the leader’s strategies
are in general written by specifying values for each partition of the signal space. In particular,
for an index set A that is either finite, countable, or uncountable, let R = ;.5 S, where S,

is a Lebesgue-measurable set for each ¢ € A. The leader’s strategy is given by
k(sp) = k¢ if sz € Sy,

where k, # kp if £ # £’. A fully separating strategy corresponds to the case where each S, is
a singleton, and a full pooling strategy corresponds to A = {¢} and Sp = R.

Now, suppose that A = {0,1} and Sy = (—o0,¢) and §1 = [¢,00) for some ¢ € R. If the
leader observes s; < ¢, then the leader chooses «(, while if the leader observes s; > ¢, she

chooses k1 # ko. Under this strategy, the follower’s first-order expectation of the state is
E;[0] = E[6 | si,5 € 81].
This expression is not linear in s; nor ¢. In particular, for / = 0,

f 0 exp {TF_(J"T_O)Z} ) (T}17/2(6‘ - 9)) do

[ exp {rr=2 @ (3%(c - 0)) ao ’

E[0 | s;,sz € So] =
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which is nonlinear in 5; and ¢ (the case of £ = 1 is similar). Hence, the n'"-order belief is most
likely to be nonlinear as well. The analyses of such cases are beyond the scope of this paper.

I focus on the linear equilibrium to illustrate the economic intuition in a tractable manner.

Proof of Proposition 3

From Proposition 1, the followers’ equilibrium strategy is given by k; = 1_1;—1”B]E[9 | si] +
B

Taip kr, where k; = k(sz), Vsy € R is the leader’s pooling action. If 8 = 0, then the
follower does not respond to the leader’s action, so any £, can be supported as an equilibrium.
Conversely, if 8 # 0, then the first-order derivative of the leader’s expected payoff with respect
to &y is

B

T—i—ﬁ(kL —E[6|s.]) - b].

OE[ur | sr] _ _ (1-a)
1—

oky,

Therefore, for any fixed £z, any types s; # k7 — (11__0[573 b wishes to deviate from k7. Notice that

I did not have to specify off-path beliefs for the leader’s deviation from the pooling level-the
followers adjust their actions by 8/(1 — @ + ) for a unit change in k; regardless of the beliefs
about the leader’s signal. Hence, a pooling strategy does not constitute an equilibrium when
B #0.

Proof of Lemma 2

Suppose that a pooling equilibrium is played when 8 = 0. Then,

ki—A=1-a)|(s;—0)+ +a(s; —0)
l1-«a
and thus the fundamentals under the neutral culture is
M(a,0) = -7 - 4%
Alternatively, for any g # 0, fundamentals are
1 a B 2 1 (04 ¥ 2
_ - -1 2 - -1 _ 2
(a,B) ——(mwp) 7 -1-a) (l_mwF) T — b (A3)
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Since the FRE is supported for any g # 0,
lim (@) = ~(})’75" — (1= )" (1= wh)’r;" - 5"

After some algebra, I obtain that

(1- QQ)TF + 717 >0
r{(1-a)tp + 11}

[l))ii% IM(a,B) - (a,0) =

Next, let » = 0 and suppose that a pooling equilibrium is played at 8 = 0. Then,
limg 0 II(a,B) = II(@,0). The proof of Theorem 1 shows that the optimal level of g is

nonzero.

Proof of Theorem 1

From (A3), I can set b = 0 without loss to solve maxg I1(a,$). The proof of Lemma 2 reveals
that § = 0 is never optimal under the pooling equilibrium. Hence, I can assume that an FRE

is played when 8 = 0 to derive the optimal 3.

By differentiating Il with respect to 5, we obtain

(;_,IBI =C(at, - (A -a)(tr +11)6),

where
2(1 - CY)QTF(TF +717)

T {(—a+ B)mr + (L+B)T)?

This expression shows that II is quasi-concave in 8 and * = ﬁrpch

uniquely achieves the

optimal.

Proof of Proposition 4

The first part of the statement is obvious, so I suppose that @ > 0. I compute each term of

the expression (13). When 8 = 0, the expected return is

_(1-a)(rr + 1)
(1-a)tr +11)%

E[-(k; — 4)%0] =
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Similarly, when 8 = 8%,

. @a- a)?
1-a)tp+11

E[~(k - 4% "] =

The cost of uniformity is

1- 2
B E[-(k; — k1)*; B*] = B* (ﬁw'ﬁ) (7' +771)
(1-a)atr

T (- )
Using these expressions,

E [(k; — 4)%0] - E [(k — 4)% B8] - B*E [(k: — k)% 8]

(1= a)’aty at (1 - a)’tp + 11) (-
Q-+ | (A-a)tr+712)? |

Solving for the inequality (13) using the above expression gives the desired result.

Proof of Proposition 5 and Lemma 3

In the main text, I claim that the robust culture with respect to the uncertainty on 7 is chosen
so that the problem treats as if 77 is the lowest realization. More precisely, consider the case

where only 77 is uncertain and let 7;,(8) = arg maxII(8,7r), where I omit @ and 7, from II
™
as they are irrelevant. The robust culture in this case is defined by % = arg max [1(B,7,(B)).
B

Lemma A.1l. T;(ﬁR) =Tp.
Proof. First, observe that

o (1-a)’gr(tr.B)
ot (A-a+PB)tr+ A +pB)1)3

where

gr(te,B) =11+ B){1-20+28(A - )} +1r{-a(1+28(1+p)) + (1 +B)(1 +28)}.
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Since gr is linear in 75 the coefficient on 75 in g is always positive,”* it follows that

11+ 8)(1- 20 +28(1-a)) } (A4)

(B) = max{a(l +28(1+8)-1+p)1Q+ 2,3)’IF

uniquely minimizes I1(3,7F).
Second, I solve maxg I1(B,7,(8)). By substituting 7,,(8) into II, I obtain

(1-a)?(1+2B)?
da(1+B)(A-a+ 2-a)B)rL

(B, 7(B)) =

It is straightforward to show that this is uniquely minimized by ,BR = max {ﬁ - 1,0}.
However, it is evident from (A4) that 77(8%) = 1 P O

Furthermore, the effect of 77 on II is

oIl _ (1-a)’gr(rr)
Ot tH(A-a+p)tr+ (1 +p)1)3

where

gr(r) = A+B)° 1} +p*A—a+p)p+(1+B) {38%1r + (1 + a + (2+ )B + 3B 7L} 17y
The function g; is clearly positive, so II is increasing in 7;. This completes the proof of
Lemma 3. Proposition 5 then follows from the discussion in the main text.
Proof of Proposition 6

The proof is essentially the same as the proof of Theorem 1. The only difference is that the

objective function in equilibrium is now written as

2 2
1-a 1-a ]
p _ B -1 B -1 2
" W)—‘(m%) r ‘(1‘mwF) b

2From 8 > 0 and @ < 1, the coefficient is —a (1+28 (1+8))+(1+8)(1+28) > —(1+28(1+8))+(1+8)(1+28) =
B.
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Therefore,

on*r 2(1 -

—— =C(arp+ (rp+1)B), C'= Q- Jrrler + 70) 3

P 1 {l—a+B)tr+ (1 +B)7L}
which shows that ¥ = — -2 is the unique solution.

Tr+7L

Proof of Corollary 4

Assuming that an FRE exists, the followers’ best responses are described by (7). Write the

followers’ best responses as k; = ¢15; + E[sy, | k1] + c3kz, where

_1-a 1-a+pB)tp

“a= l-a+BA-a+B)wr+A+p)1L
_ 1-a 1+p8)1;

2= l-a+BA-a+B)wr+A+p)1L
3 B

€= 1-a+p’

Using this expression, the first-order condition of the leader’s problem gives

Ok;
oky,

0=@0-1IE [/ {A-a)(ki - 0) +a(ki - K) - br} | a’LaSL] (1-a)

+AE[(1—a)(kr —0) + a{c1(kr — 0) + co(kr — E[sz | kz])} — b1] {(1 —a)+a (1 — g]l;)} .

Solving this, the leader’s optimal action is
/CL =51+ B,

where
1-20)DA-a)A-c)bp+2{(1-a) +ac1} by

A1-DA-a)2c1-c)+21{Q1-a)+aa} A -ac)

This expression also illustrates that an FRE exists even when § = 0 as long as 4 > 0.
25

B:SL+

Therefore, I focus on FRE in the following analysis.

%5 As in the baseline model, one can show that 8 = 0 is never optimal regardless of the signaling equilibrium
(FRE or pooling)
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The equilibrium fundamentals are thus

2 2 2
H:—(—l_a wﬁ) T}l—(l—a/)Q(l— 1-a '8) Til—(—(l_a)ﬁ) B2

1-a+B F T-a+BF 1-a+p

Compared with the fundamentals in the baseline model (A3), the only difference is that the

2
third term now depends on . It is straightforward to show that the last term ((11—_(;?5 ) B? is

increasing in 8 as long as 8 > 0. Moreover, gb—';, ngi > 0. Hence, the optimal § that maximizes

26

(A3) is lower than the baseline model and is decreasing in b and &;.

%Even though I assume @ > 0, in this case it is possible to obtain a negative 8 as optimal solution.
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