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Abstract

Identity, reputation, and culture represent ways to understand why organizations

with similar structures and memberships nevertheless behave differently. While a large

body of work has advanced our understanding of the effects of formal institutional

details such as delegation, hierarchy, transparency, and oversight on organizational

behavior, less attention has been paid to informal institutional details such as shared

mission, professionalism, and other bases of organizational identity. We present a the-

ory of organizational decision-making that incorporates organizational identity in the

form of “mission.” The degree to which individuals will be motivated to adopt their

organization’s mission will be influenced by both the preferences of others within,

and the structure of, the organization. Thus, we provide a theory of endogenous pref-

erences within organizations that incorporates features of both formal and informal

institutions.
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1 Organizational Identity

Organizations are composed of many things, but no organization can exist without

members. Indeed, it is a two-way street: while members compose the organization, it is

well-known that many organizations partially compose their members, too. Notions such as

identity, reputation, and culture represent ways to understand how and why organizations

that have equivalent structures and similar memberships nevertheless behave differently

at the individual and/or aggregate levels. Indeed, some scholars argue that these “soft”

concepts can be more important than “hard” concepts such as structure and the design of

extrinsic incentives in determining the efficiency, stability, and success of an organization.

Over the past several decades, the individual and collective efforts of many scholars

have advanced our understanding of the impact and effects of formal institutional details

such as delegation,1 hierarchical decision-making,2, transparency,3 oversight,4 participa-

tion,5 and insulation.6

During this time, less attention has been paid the theoretical implications of informal

institutional details–such as shared mission, professionalism, and other bases of organiza-

tional identity–for the efficiency and effectiveness of organizational decision-making.7 In

a recent piece, Carpenter and Krause (2014) call upon theories of bureaucratic decision-

making to pay more attention to these informal, “transactional” aspects of organizational

behavior, noting that “Authority in organizations is considerably more complex than what

is posited by canonical principal-agent models that rest solely on formal mechanisms un-

der the principal’s exclusive control.”8 We agree completely with this call, and this article

represents an attempt to partially answer it. Specifically, we present a theory of organi-

zational decision-making that incorporates organizational identity in the form of what we

term “mission.” The degree to which an individual adopts, or “internalizes,” the organiza-

1Aghion and Tirole (1997), Epstein and O’Halloran (1999), Huber, Shipan and Pfahler (2001), Huber and
Shipan (2002), Huber and McCarty (2004), Dessein (2002).

2Tirole (1986).
3Fox (2007), Fox and Van Weelden (2012), Gailmard and Patty (2018).
4Bawn (1995)
5McCubbins and Schwartz (1984), McCubbins, Noll and Weingast (1987, 1989), Gailmard and Patty

(2017)
6Gailmard and Patty (2007)
7A prominent exception to this is the consideration of how explicit incentives interact with intrinsic mo-

tivations (e.g., Benabou and Tirole (2003), Besley and Ghatak (2005), Prendergast (2007, 2008), Gailmard
(2010), Langbein (2010)), Penn (2017).

8Carpenter and Krause (2014), p.18.
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tion’s mission alters his or her incentives and, potentially, choices. The degree to which

individuals will be motivated to adopt their organization’s mission will be influenced by

both the preferences of others within, and the structure of, the organization. Accordingly,

we provide a theory of endogenous preferences that incorporates features of both formal

and informal institutions.

Under the right conditions, these endogenous preferences induce behavior mimicking

what is referred to as transactional authority, in which the degree to which individuals

influence the actions of each other is based on reciprocity—formal institutions can struc-

ture, but not dictate, such authority (Presthus (1960)). While not necessarily based on

explicit bargaining between members of the organization, transactional authority rests on

the perception that mutual benefit emanates from the exercise of, and compliance with, the

implied authority relationship. Compared with authority based on hierarchy and/or coer-

cion, transactional authority can and often is mutually exercised: it is perfectly reasonable

for two individuals A and B to each simultaneously exercise transactional authority over

the other. Put more simply: coordination and cooperation within a voluntary partnership is

an instance of transactional authority.

There are many foundations for transactional authority, including culture, linked fates,

and trust. In this article, we focus on the role of organizational identity, or mission, in

producing and maintaining transactional authority within the organization. We now turn to

laying out the primitives of our theory and how they relate to transactional authority.

2 A General Model of Transactional Authority

Carpenter and Krause define transactional authority as when “the principal and agent

share responsibility for setting the terms of their informal arrangements, and possibly even

their formal ones. . .”9 Within our framework, transactional authority emerges in the form

of voluntary communication between individuals within the organization. Our approach

deliberately rules out the possibility of coercion: any influence wielded by one actor over

the choices of any other actor is based on mutual acceptance of this influence by the two

actors. Thus, we follow Herbert Simon’s seminal definition of authority as “the power

to make decisions which guide the actions of another”:10 when one actor, A can send

messages that foreseeably influence the choice(s) of another actor, B, then A can be said

9Carpenter and Krause (2014), p.8.
10Simon (1997), p. 179.
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to exercising a (non-coercive) form of authority over B.

We are interested in the individual behaviors within, and collective performance of, an

organization making policy decisions in an uncertain environment. By an “uncertain en-

vironment,” we mean a setting in which the optimal configuration of individual behaviors

is not known with certainty. The key implication of this is that the organizational design

problem calls for flexibility. This need for flexibility is captured by the notion of a state,

about which one or more members of the organization may have private information, and

which affects all members’ (potentially conflicting) preferences over the possible choices

for the organization. The members of the organization who have private information volun-

tarily choose messages to send to other members prior to those members making individual

decisions on behalf of the organization.

To make our points most clearly, we suppose that the messages are “cheap talk” in

the sense that every actor is per se indifferent about his or her choice of message. Any

preferences that an actor might have over his or her potential messages must be indirectly

induced by his or her expectations about how other actors will respond to his or her mes-

sage. Furthermore, any reaction by actor A to actor B’s message when A is choosing his

or her action is based on a non-coercive impact of the message because A is assumed to

care about B’s message only insofar as it affects A’s inference about the underlying state.

Thus, unless A believes B’s message, A’s decision will be independent of B’s message.

This two-sided nature of cheap-talk—that messages do not affect either the sender or

receiver in a direct fashion—is central to our description of this framework as capturing

part of transactional authority. Specifically, we are assuming away the possibility that actor

A will experience positive utility from “choosing what B told” him or her to do. Instead,

actor A might appear to have such a preference when, instead, actor A is choosing what B

told A to do because that action is what makes A best off, even if B did not tell A to do so.

In this way, we are assuming away a key dimension of Weber’s notions of both “charis-

matic” and “traditional” authority (Weber (1968)). Specifically, we assume that actors do

not feel more compelled to choose actions because one or more other actors told them to

do so, but we will allow for both the possibility that an actor might feel more compelled to

choose a an action (Section ??), or message (Section ??), because of the impact of his or

her choice on other actors’ interests.

In our theory, each individual in an organization plays at least one of two roles: messag-

ing and/or choosing. In the messaging role, an individual chooses how to convey his or her

information to his or her colleagues within the organization. When choosing, an individual
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makes decisions based on the information he or she has gleaned from observation and/or

the messages he or she has received from colleagues.

Communication and Organizational Effectiveness. In general, the effectiveness of an

organization should be increasing in the degree to which individuals truthfully and fully

reveal their information to their colleagues–after all, information can be ignored–and our

theory takes this as a given. That is, our benchmark for organizational efficiency is internal

transparency. Of course, such transparency can be stymied by a divergence of interests

within the organization (Crawford and Sobel (1982), Dessein (2002), Gailmard and Patty

(2012)).

In our theory, organizational identity can either mitigate or exacerbate the divergence

of intrinsic and and extrinsic interests.11 That said, when organizational identity is endoge-

nously determined in our setting, it will only mitigate preference divergence within the

organization. This is because our theory focuses on transactional authority within envi-

ronments in which all individuals, in spite of personal differences in policy goals, have an

interest in sharing information. For clarity, we set aside external influences on members’

incentives when choosing the mission of the organization and/or how much to identify

with it. If we allowed for such influences, then organizational mission and identity could

undermine communication (see Section 9.4).

Choosing and Transactional Authority. Our theory strips away many of the collegial

aspects of organizational choice: that is, all choosing is done unilaterally by the members of

the organization. In addition, we assume that there is no possibility of designing or offering

extrinsic incentives regarding any member’s choice. As described above, this removes the

possibility of coercive organizational structures and, following Carpenter and Krause’s call,

focuses our attention on transactional authority within the organization. In our theory, if

an actor i is responding to the messages of another actor j and j is sending meaningful

messages to i, the basis of j’s authority over i is based on voluntary, mutual cooperation,

rather than a formally hierarchical relation buttressed by j’s influence over i’s extrinsic

incentives.

In setting aside the possibility of coercive authority, our theory focuses on credible

authority. While some coercive forms of authority are credible, both introspection and

11For more on how identity as an intrinsic incentive affects the effects and optimal design of extrinsic
incentives, see Akerlof and Kranton (2005).
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empirical observation immediately suggest that many instances of such authority are not

because the wielder of the authority has (or may have) a strict incentive to shirk when called

upon to apply the “carrot” or “stick” in response to the agent’s behavior.

3 Organizational Identity

The notion of organizational identity is, unsurprisingly, a contested and ambiguous

one. We adopt a fairly narrow construction of the concept that centers on the organization’s

policy goal, or “mission,” and the degree to which the organization’s members internalize

that goal. While our construction is narrower than some definitions, we believe that it

captures a substantial portion of what scholars and practitioners are referring to when they

use the concept. For example, two of the early scholars of organizational identity, Stuart

Albert and David Whetten, defined the concept as follows:

With respect to an organization’s use of the concept [of identity], . . . organiza-

tions face choices of some consequence. Debate surrounding the alternatives

is usually carried out, at least ideally, in terms of some model of rationality

in which questions of information, probability, and expected utility dominate

the discussion. When these considerations are not sufficient to resolve the

question, and the importance of the question is inescapable, questions of in-

formation will be abandoned and replaced by questions of goals and values.

When discussion of goals and values becomes heated, when there is deep and

enduring disagreement or confusion, someone may well ask an identity ques-

tion: “Who are we?” “What kind of business are we in?” or “What do we want

to be?”12

Our conception of organizational identity is consonant with Albert and Whetten: the goal

of the organization is represented by the parameter γ, which represents the organization’s

“target policy” (the policy outcome that maximizes the welfare of the organization) and

each member i’s values are represented by a value λi, which denotes the degree to which

individual i’s internalizes the organization’s performance in his or her own preferences.13

12Albert and Whetten (1985), p.265.
13Obviously, the word “values” in Albert and Whetten’s definition is ambiguous, and they might very well

have used it to capture a more general sense of the word “goal,” perhaps more synonymous with notions
such as “principle” or “maxim.” That said, our notion of loyalty, λi is directly reflective of i’s answer to
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Thus, to capture the notion of organizational identity, we represent “the organization”

as a fictitious individual with a target policy of γ ∈ R, and then model each individual

i’s identification with the organization as the degree to which he or she internalizes the

“policy payoff” of an individual with that target policy. This modeling choice has several

advantages. The most important advantage in our opinion is the degree to which it shares

a common language and understanding with existing consequentialist theories of organi-

zational decision-making. Specifically, it conceives of the organization’s identity as being

(to varying degrees that depend upon how much the actual members of the organization

identify with, or are loyal to, the organization) a member of the organization itself.

Our modeling choice does have costs, of course. Arguably foremost among these is

that it is a consequentialist conception of identity. That is, our approach presumes that

individuals consider only policy outcomes when both making their messaging and policy

choices and choosing the degree to which they will internalize the organization’s goals

in their own consequentialist decision-making. This approach sets aside other aspects of

organizational identity, including cultural elements in which adoption of the organization’s

identity will induce direct effects on individuals’ preferences over their actions. Within

out setting, perhaps the most obvious mechanism for such effects of organizational identity

would be a direct penalty from misrepresenting one’s information to other members of the

organization.

We definitely believe that such effects of organizational identity/loyalty are real and

important. We rule them out in this setting for two separate but complementary reasons.

First, our notion of loyalty (when adopted) will lead to messaging behavior that is obser-

vationally equivalent to loyalty in such an alternative approach. This is because our model

of messaging is very bare: there are only two possible messages that one individual can

convey to another in the organization. Thus, there is only one “way to lie.” A richer model

of information and messages would allow one to capture more nuanced notions such as

“little” versus “big” ones.

The second reason is the aforementioned connection between our approach and existing

positive theories of organizational behavior. At least as we see it, a non-consequential

theory of identity requires one to develop (and represent) an ontology of identity separate

from that of individual preferences (a fun, but non-trivial task) or effectively reduces to a

consequentialist altruism framework, as in Akerlof and Kranton (2005) (or both). Our focus

the question, “how much do you value the goal of the organization?” Penn (2017) considers a model of
endogenous values in which individuals similarly decide “who they want to be.”
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is on communication and, accordingly, information and beliefs and therefore we hope to

complement the altruism-centered notions of identity with our conception of the identity of

the organization as an “endogenous member” of the organization itself.

4 An Overview of the Results

Before diving into the formal definitions and analysis of the model, we provide a moti-

vating overview of some of our key results. To keep the presentation as simple as possible,

we focus on a canonical setting in which one player (“Player 1”) privately observes some

information, after which he or she sends a message to a second player (“Player 2”), who

then chooses a policy after observing Player 1’s message. The key variables of interest at

this point are (1) the policy goal of Player 2, which we denote by b > 0, the organization’s

goal, denoted by γ ∈ R, the loyalty of Player 1 to the organization (λ1 ≥ 0) and the loyalty

of Player 2 (λ2 ≥ 0).14

4.1 Equilibrium Loyalties

Figure 1 illustrates an example of the effect on what loyalties are possible “information-

ally efficient” equilibria as the organization’s goals become more similar to those of Player

2. The shaded region in each of the five panels in the figure indicates the set of (λ1, λ2)

“loyalty pairs” that are consistent with each player adopting his or her level of loyalty and

Player 1 subsequently being truthful when sending his or her message to Player 2. The

horizontal axis is Player 1’s loyalty, λ1, and the vertical axis is that of Player 2, λ2.

Moving from left to right through the panels, the organization’s identity, γ, is stepped

up from being equal to Player 1’s policy goals to ultimately being equal to those of Player

2. Thus, the middle three panels represent situations in which the organization’s mission

represents varying compromises between the goals of the two members. The first substan-

tive implication of the panels’ regions is that, in each situation, loyalty by at least one of

the players is required for truthful communication: (λ1, λ2) = (0,0) is strictly outside the

shaded region in each of the five panels. As discussed in the analysis, this is because b is

too large: Player 2’s goals are too distant from those of Player 1 for Player 1 to be credibly

14In the general analysis, we also consider the impact of Player 2’s expertise in the form of exogenous
information he or she possess about the “state of nature” about which Player 1 has private information, but
we defer discussing the effect of expertise until later in the article.
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Figure 1: The Effect of Moving the Organization’s Identity Closer to Player 2’s Goals

truthful with Player 2 in the absence of at least one of the two adopting positive loyalty to

the organization’s mission.

A second conclusion to be drawn from the figure is that when the organization’s goals

are equal to those of one of the members, informational efficiency requires that the other

player identify with the organization. Specifically, in the first panel (where γ = 0, the orga-

nization’s mission is equal to Player 1’s policy goal), the shaded region does not intersect

the horizontal axis: informational efficiency requires that Player 2 adopt positive loyalty

to the organization’s mission. Similarly, in the fifth panel (where λ = b, Player 2’s policy

goal), the region does not intersect the vertical axis, implying that Player 1 can credibly

send a truthful message only if Player 1 adopts a positive loyalty to the mission.

Third, the third panel of the figure illustrates that, for intermediate values of the orga-

nization’s mission, it is possible that informational efficiency requires that both members

of the organization adopt positive loyalty to the mission. Indeed, the sequence panels il-

lustrate that the two members’ loyalties to the mission are substitutable for each other with

respect to supporting informational efficiency (and, accordingly, transactional authority)

within the organization. An implication of this that will become clearer later in the article

is that, when the players choose their own levels of loyalty, these levels will be negatively

correlated in equilibrium.

5 The Model

To facilitate comparison with standard cheap-talk models of policy advice 15 we focus

on a minimal, but canonical model of communication within organizations. Specifically,

we consider a two-player cheap talk model in which one player (Player 1, or “the sender”)

15This literature is both active and large—contributions closely related to our interest in policymaking
include Gilligan and Krehbiel (1987), Krishna and Morgan (2001), Dewan and Hortala-Vallve (2011), Dewan,
Galeotti, Ghiglino and Squintani (2014), Dewan and Squintani (2015), Schnakenberg (2015, 2017).
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privately observes a binary signal and then chooses a cheap-talk message to possibly com-

municate this signal to the other player, (Player 2, or “the receiver”).16 and consider the

simplest two player setting: one player (Player 1) has some private information that he or

she can potentially communicate to the other player (Player 2), who then makes a policy

choice that is payoff-relevant to both players.

Information Structure. Each player’s policy preferences depend on an unobserved state

of nature, θ ∈ Θ ⊂ R, which is distributed according to cumulative distribution function

F with finite expected value µ̂ ≡ E[θ] ∈ R and finite variance V̂ ≡ Var[θ] > 0. After θ

is realized, Player 1 then privately observes a binary signal, σ ∈ {0,1}, which distributed

according to probability mass function G ∶ Θ → [0,1], where G(θ) ≡ Pr[σ = 1 ∣ θ]. We

do not need to specify much about G other than that σ is informative about θ. Specifically,

letting µ(σ) denote the sender’s conditional expected value of θ, conditional on his or her

signal, σ, we assume only that17

µ(1) ≡ E[θ ∣ σ = 1] > E[θ ∣ σ = 0] ≡ µ(0).

After observing σ, the sender chooses m ∈ {0,1}, which is then observed by the receiver,

who then updates his or her beliefs about θ and chooses policy, y ∈ R. The game then

concludes and the players receive payoffs as follows:

u1(y, θ) = −α1(y − θ)
2 − λ1(y − γ − θ)

2,

u2(y, θ) = −α2(y − b − θ)
2 − λ2(y − γ − θ)

2,

where αi > 0 represents the impact of the receiver’s policy choice on player i ∈ {1,2},

b > 0 represents the “bias” in Player 2’s policy preferences relative to those of Player 1,

γ ∈ R represents the mission (or “goal”) of the organization, and λ1, λ2 ≥ 0 represent the

players’ respective loyalties to the organization’s mission. Each of these values is assumed

to be common knowledge between the players. Later in the article, we extend the model

to allow each player i ∈ {1,2} to choose λi. First, however, we analyze the messaging

and policymaking game that follows after the loyalties are set, effectively treating these as

exogenous for now. Specifically, the sequencing of the players’ decisions we analyze first

16Our approach is consistent with and inspired by the model presented in Galeotti, Ghiglino and Squintani
(2013), which is based on the canonical cheap talk model developed in Crawford and Sobel (1982).

17In Appendix A we provide two classical information environments satisfying our assumptions.
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is as follows:

1. Both players observe Player 2’s bias, b, the organization’s mission, γ, and both play-

ers’ loyalties, λ1 and λ2.

2. Nature realizes θ ∈ Θ ⊂R.

3. Conditional on θ, Nature realizes σ ∈ {0,1}.

4. Player 1 privately observes σ.

5. Player 1 chooses a message m ∈ {0,1}.

6. Player 2 observes m and then chooses y ∈R.

7. Players receive their payoffs and the game ends.

We begin the analysis by working backward—taking the players’ loyalties, λ1 and λ2,

as exogenous—and discuss how they each affect messaging and policymaking, beginning

with the direct impact of λ2 on Player 2’s policy choice, y, conditional upon Player 2’s

observation of Player 1’s message, m.

Policymaking. Let ŷ denote the expected value of the receiver’s sequentially rational

policy if he or she believes that the sender’s message is uninformative (i.e., that the sender

is playing a babbling strategy). Formally, standard arguments imply that this policy is equal

to the following:

ŷ = E[θ] + z(α2, b, λ2, γ) = µ̂ + z(α2, b, λ2, γ),

where z(α2, b, λ2, γ) is defined by the following:

z(α2, b, λ2, γ) ≡
α2b + λ2γ

α2 + λ2
. (1)

Similarly, let y∗(m) denote the receiver’s sequentially rational policy after observing a

messagem given that the receiver believes that the sender is playing an informative strategy

(i.e., m(σ) = σ). Formally, these choices are defined by the following:

y∗(m) = E[θ ∣m] + z(α2, b, λ2, γ) = µ(m) + z(α2, b, λ2, γ).
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It is straightforward to show that ŷ and y∗(m) each equal the policy that maximizes the

receiver’s expected payoff, given correct posterior beliefs about the distribution of the state

of nature, θ.

With y∗(m) in hand, define δ > 0 as the absolute value of the difference between the

receiver’s sequentially rational policy (given a belief that the sender is using a separating

strategy) after a message of m = 1 and that after a message of m = 0:

δ ≡ ∣y∗(1) − y∗(0)∣ = E[θ ∣ 1] −E[θ ∣ 0].

5.1 Credible Communication: Incentive Compatibility

Given the assumption that b > 0, the sender’s incentive compatibility (IC) condition

is binding only when considering which message to send after observing σ = 1. This IC

condition is given by the following:

EU1(m = 1∣y∗, V1(1), σ = 1) ≥ EU1(m = 0∣y∗, V1(1), σ = 1),

−α1(y
∗(1) − µ(1))2 − λ1(y

∗(1) − µ(1) − γ)2 ≥ −α1(y
∗(0) − µ(1))2 − λ1(y

∗(0) − µ(1) − γ)2,

∣z(α2, b, λ2, γ) −
λ1γ

α1 + λ1
∣ ≤

δ

2
. (2)

Note that if δ < 2z(α2, b, λ2, γ), then a separating equilibrium exists even if λ1 = 0. Addi-

tionally, 2(z(α2, b, λ2, γ) − γ) < δ is a necessary condition for Inequality (2) to be satisfied

by some λ1 > 0. Imposing those conditions implies that the minimal nonnegative value of

λ1 that satisfies Inequality (2), given λ2, is given by the following:

λ∗1(α1, α2, b, δ, λ2, γ) ≡ max [0,
α1(2z(α2, b, λ2, γ) − δ)

2γ − 2z(α2, b, λ2, γ) + δ
] . (3)

We can similarly apply Inequality (2) to define the following minimal nonnegative value of

λ2 that satisfies Inequality (2), given λ1, as follows:

λ∗2(α1, α2, b, δ, λ2, γ) ≡ max [0,
α2(α1δ − 2b(α1 + λ1) + λ1(2γ + δ))

2α1γ − α1δ − δλ1
] (4)

Comparing λ∗1 and λ∗2 yields the following conclusions:

1. If γ < 0, then λ∗2 is an increasing function of λ1,
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2. If γ = 0, then λ∗2 is independent of λ1,

3. If γ ∈ (0, b), then λ∗1 is a decreasing in λ2 and λ∗2 is a decreasing in λ1,

4. If γ = b, then λ∗1 is independent of λ2, and

5. If γ > b, then λ∗1 is an increasing function of λ2.

The most important of these relationships is summarized in the following conclusion.

Conclusion 1 If the organization’s mission is a compromise of the two players’ goals, then

the players’ loyalties are substitutes for the purpose of establishing credibility.

5.2 The Value of Information: Participation Constraints

In this section we consider under what conditions it will be in the players’ interests

to develop loyalty to the organizational mission. We do so in two steps: first considering

the necessary conditions for voluntary loyalty development to be in either or both players’

interests and then turning to sufficient conditions for such development. The necessary

conditions are ordinal in nature: in some cases, it is logically impossible for positive loyalty

by one (or, sometimes, both) of the players to induce credibility, thus ensuring that either

or both players will never voluntarily develop loyalty in those situations. The sufficient

conditions are cardinal and represent a more fine-grained cost-benefit analysis by each

player.

Necessary Conditions for Positive Loyalty. Loyalty is costly in our theory (for either

player) and its only benefit by assumption is possibly inducing credibility in the cheap-

talk signaling game. Accordingly, it will be developed voluntarily by player i ∈ {1,2}

in equilibrium only if doing so is required to, and can, support credible communication.

The next proposition describes necessary conditions for this with respect to the divergence

between players’ policy goals (b) and the organizational mission (γ).

Proposition 1 Either Player 1 or Player 2 (or both) will develop positive loyalty in equi-

librium only if

b >
δ

2
. (5)
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Furthermore, Player 1 will develop positive loyalty in equilibrium only if

γ > b −
δ

2
, (6)

and Player 2 will develop positive loyalty in equilibrium only if

γ <
δ

2
. (7)

Proof : Proofs for all numbered results are presented in Appendix B.

Each of the three conclusions of Proposition 1 has a substantive interpretation. Inequal-

ity (5) follows from the fact that either player needs to have a positive degree of loyalty to

the mission only if truthful communication based only on similarity between the players’

policy preferences is not credible. This suggests that developing an organizational mission

and individual loyalty to it will tend to occur only in organizations in which some members

have inherently competing policy goals.

Inequalities (6) and (7) each follow from the fact that, if the organization’s mission is

not sufficiently close to the other player’s policy goals, then even arbitrarily strong loyalty

to the organizational mission (i.e., λi → ∞) will not induce sufficient consonant induced

interests to support truthful communication in equilibrium. Substantively, when the organi-

zational mission is too distant from the goals of one player, then identification by the other

player with that mission will not overcome credibility problems between the two players.

Of course, Proposition 1 has an immediate implication regarding when such identifica-

tion is possible in equilibrium in our setting. Specifically, as stated in the following corol-

lary, such an equilibrium can exist only if the policy goals of the players are sufficiently,

but only moderately, misaligned.

Corollary 1 An equilibrium in which both players voluntarily develop positive loyalty can

exist only if

b ∈ (
δ

2
, δ] .

Corollary 1 clarifies that, when there is too much disagreement about policy goals within

the organization, then at most one player can have an incentive to develop loyalty in equilib-

rium. In such organization’s, then any identification with the organization’s mission must

necessarily be asymmetric. Furthermore, if the players’ policy goals are too distant from

each other, then there will exist a range of “compromise” missions (i.e., where γ ∈ (0, b))

14



such that neither player will find in his or her interest to develop loyalty. The next corollary

states this formally.

Corollary 2 If b > δ and γ ∈ [ δ
2 , b −

δ
2
], then neither player will voluntarily develop positive

loyalty in equilibrium.

Corollary 2 has a few interesting implications. If we think of γ as an exogenous parameter,

the corollary implies that compromise missions will be less likely to support communi-

cation within the organization in equilibrium as δ gets smaller. Thus, as the information

possessed by Player 1 becomes less informative in terms of the degree to which it shifts

the conditional expected value of the state of nature θ (and, more on point, shifts the se-

quentially rational policy choice for Player 2), the less useful a compromise mission such

as γ ≈ b
2 will be as source of credibility within the organization.

Sufficient Conditions for Positive Loyalty. Turning now to sufficient conditions for one

or both players to find it in their interest to develop positive loyalty in equilibrium, note

that the instrumental benefit from developing loyalty is the reduction in the variance of

the difference between Player 2’s policy choice and θ.18 Accordingly, let V0(σ) denote

the variance of ŷ − θ conditional upon realized signal σ, and V1(σ) denote the variance

of y∗(σ) − θ, conditional upon σ.19 Finally, in order to allow for Player 2 to have some

(unmodeled) independent information about θ, let V̄0 denote the ex ante expected variance

of ŷ − θ.20 Similarly, let V̄1 denote the ex ante expected variance of y∗(σ) − θ.

Player 1’s Participation Constraint. Writing

z ≡ z(α2, b, λ2, γ) and

λ∗1 ≡ λ
∗
1(α1, α2, b, δ, λ2, γ)

18This is equivalent to the reduction in the variance of Player 2’s conditional beliefs about the location of
θ after observing a truthful message from Player 1.

19Note that V̂ = ∫Θ Pr[σ = 0∣θ]dθ ⋅ V0(0) + ∫Θ Pr[σ = 1∣θ]dθ ⋅ V0(1).
20By ex ante, we mean without knowledge of either σ or whatever independent information about θ that

Player 2 might observe. This is the appropriate variance measure when the players are considering the welfare
impact of γ, λ1, and λ2 because we will have have these chosen prior to observing σ.
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to conserve space, Player 1’s participation constraint is as follows:21

−α1z
2 − λ∗1(z − γ)

2 − (α1 + λ
∗
1)V̄1 ≥ −α1z

2 − α1V̄0,

which, substituting (3), reduces to

V̄0 − V̄1 ≥
(2z − δ)((z − γ)2 + 1)

2(γ − z) + δ
, (8)

Note that 2z ≤ δ implies that Player 1 can credibly communicate with Player 2 even if

λ1 = 0, so that the participation constraint is binding only if 2z > δ. Furthermore, as

discussed above when deriving (3), δ > 2(z − γ) is necessary for Inequality (2) to be

satisfied by some λ1 > 0. Thus, the righthand side of Inequality (8) is strictly positive if and

only if (3) is strictly positive.

Player 2’s Participation Constraint. Player 2’s participation constraint is as follows:

−α2(z − b)
2 − λ2(z − γ)

2 − (α2 + λ2)V̄1 ≥ −α2V̄0,

−α2 (
λ2(γ − b)

α2 + λ2
)

2

− λ2 (
α2(b − γ)

α2 + λ2
)

2

− λ2V̄1 ≥ α2(V̄1 − V̄0),

λ2 ≤
α2(V̄0 − V̄1)

α2(γ − b)2 + V̄1
,

Intuitively, Player 2’s participation constraint boils down to an upper bound on his or her

loyalty, λ2.22 This upper bound is

• increasing in the weight he or she attaches to his or her policy choice (α2),

• increasing in the net reduction in variance achieved by credible communication (V̄0−

V̄1),
21By “participation constraint,” we mean the sufficient condition for Player 1’s equilibrium expected payoff

from setting λ1 = λ
∗

1 to exceed his or her equilibrium expected payoff from setting λ1 = 0.
22Formally, inserting Equation (4), Player 2 will choose positive loyalty, conditional on Player 1’s loyalty

choice, λ1, only if

α1(2b − δ) + λ1(2b − 2γ − δ)

α1(δ − 2γ) + δλ1
≤

V̄0 − V̄1

α2(γ − b)2
+ V̄1

,
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• decreasing in the distance between his or her own policy goals and those of the orga-

nization (∣γ − b∣), and

• decreasing in the residual variance remaining with credible communication (V̄1).

6 Endogenous Mission: Social Welfare Maximization

While most organization’s mission or missions are exogenous from the perspective of

most members, it is nonetheless interesting to consider what mission each member would

set if he or she could. Accordingly, we now turn to the choice of the organizational mission,

first considering the “institution-free” properties of γ through its effect on the players’

equilibrium payoffs. In order to keep the analysis as simple as possible we focus on the

payoff-maximizing mission for each player. Specifically we first consider what mission

will yield the highest payoff to Player 1 for a fixed level of Player 2’s loyalty. Player 1’s

equilibrium expected payoff from choosing the minimal level of loyalty that satisfies the

IC condition ((2)) is

EU1(γ; z(λ2)) = −α1z(λ2)
2 − λ∗1(γ)(z(λ2) − γ)

2 − (α1 + λ
∗
1)V̄1.

This is maximized with respect to γ for fixed λ2 by the following:

γ∗1 (λ2) = z(λ2) +

√
δ2 + 4V̄1 − δ

2
≥ z(λ2).

Player 1’s most preferred mission is more extreme than the expected location of the policy

chosen by Player 2 in equilibrium.

Player 2’s expected equilibrium payoff, as a function of γ, is

EU2(γ;λ1) = −α2(z(λ2) − b)
2 − λ∗2(γ)(z(λ2) − γ)

2 − (α2 + λ
∗
2(γ))V̄1.

or

EU2(γ;λ1) = −α2λ
∗
2(γ)(γ − b)

2 − (α2 + λ
∗
2(γ)) V̄1.

This yields a unique maximizer for γ < δ/2, γ∗2 (λ1. However, the expression for general λ1
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is quite complicated. If we suppose that λ1 = 0, it reduces significantly:

γ̄∗2 ≡ γ
∗
2 (λ1 = 0) =

1

2

⎛

⎝
δ −

√
α2(δ − 2b)2 + 4V̄1

α2

⎞

⎠
<
δ

2
. (9)

Note that if loyalty is required for credible communication (i.e. b > δ
2 ), then γ̄∗2 < γ∗1 (λ2)

for all λ2.

7 Equilibrium Endogenous Identity (In Progress)

We conclude the theoretical development by considering three models of equilibrium

identity development. In the first model, the organization’s goal, γ, is treated as exogenous

and the two players simultaneously develop loyalties to it prior to the messaging game. In

this setting, if there is an equilibrium in which either player develops positive loyalty, then

generically, that equilibrium is either unique or there is a continuum of such equilibria. We

then consider the welfare properties of these equilibria as a function of γ.

We then turn to two models in which the organizational goal, γ, is chosen by one of

the players—these models differ only with respect to which player “goes first,” choosing γ

and his or her value of λi before the other player observes these choices and chooses his

or her loyalty, λ3−i. In both cases, this sequence of decisions occurs, is observed, and is

common knowledge before the messaging subgame is played (including the observation of

σ by Player 1).

7.1 Game Form I: Simultaneous Loyalty Development

Figure 2 illustrates the most interesting situation for the simultaneous loyalty develop-

ment model. Specifically, the figure displays a situation in which the preference divergence,

β, and the organization’s goal, γ, are such that informative messaging is possible only if

both players develop positive loyalty to the organization’s goal. In this case, the set of pure

strategy equilibria in which either player develops positive loyalty23 is identified by the

solid black curve on the “lower left” boundary of the shaded region, which identifies the

pairs of loyalties that are consistent with the IC and both players’ participation constraints.

23There is also an equilibrium in which neither player develops positive loyalty (λ∗1 = λ∗2 = 0). This
case is equivalent to the standard model without organizational identity and involves player 1 sending an
uninformative message to player 2.
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Specifically, if Player 1 chooses λ1 = λ∗1 , then Player 2’s best response is to choose λ2 = λ∗2 ,

and vice-versa.

λ2

λ1λ*1

λ*2

0
0

Figure 2: Simultaneous Loyalty Development Equilibria

There are three cases that are qualitatively different from that pictured in Figure 2. In

each case, there is a unique pair of equilibrium loyalty levels. In one of them, the unique

equilibrium pair of loyalty levels is (λ∗1, λ
∗
2) = (0,0). This case emerges, for example,

when β is sufficiently large and the players’ behaviors are the same as the baseline case in

which there is no organizational mission. The other two cases involve exactly one player

developing positive loyalty and are captured by the two sequential loyalty development

models in which γ is chosen endogenously.

7.2 Game Form II: Player 1 Chooses Mission and Loyalty First

Figure 3 illustrates the equilibrium when Player 1 is allowed to choose γ and λ1 before

Player 2 observes these choices and chooses λ2. In this setting, Player 1 will choose γ such

that the set of incentive compatible loyalty pairs (as before, this is the shaded rectangu-

lar region in Figure 3) intersects the vertical axis (i.e., includes at least one pair (λ̂1, λ̂2)

such that λ1 = 0). Doing so, Player 1 also chooses λ1 = 0, after which Player 2 chooses

λ2 = λ∗2(α,β, γ, k) as defined in Equation (4). These choices lead to credible informa-

tive messaging by Player 1 and “shifted” policy making by Player 2 in the sense that the
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expected value of his or her policy choice, y∗, is less than β.

From an observational standpoint observing only y and knowing Player 1’s ideal point,

the informative messaging would not be surprising, because Player 2 would appear to have

an ideal point that is just equal to the maximal divergence from Player 1’s ideal point in

which truthful messaging is credible. Similarly, if one could observe Player 2’s ideal point

and the organizational mission, then one would infer that Player 2 was internalizing the

organization’s mission in his or her policy choices.

When Player 1 goes first, γ affects only Player 2’s payoff, because Player 1 sets λ∗2 = 0.

Thus, there is a continuum of equilibria in this case. However, as discussed in Section 6,

there is a unique value of γ that maximizes Player 2’s equilibrium expected payoff condi-

tional on Player 2 setting λ2 = λ∗2 as defined in Equation (4). So long as λ∗2 given γ = γ̄∗2 as

defined in Equation (9), this is the uniquely Pareto-efficient perfect Bayesian equilibrium

of this game form. An example of this equilibrium and the loyalty pairs that satisfy the IC

constraint and both players’ participation constraints when γ = γ̄∗2 , along with those that

would follow if Player 1 instead chose the organization’s goal to match his or her own (i.e.,

γ = 0) are illustrated in Figure 3.

λ2

λ1λ*1 = 0

λ*2

IC Region 
for γ=0

IC Region 
for γ=γ*<0

Figure 3: Pareto Efficient “Player 1 First” Loyalty Development Equilibrium
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7.3 Game Form III: Player 2 Chooses Mission and Loyalty First

Finally, Figure 4 displays the equilibrium when Player 2 is allowed to choose γ and λ2
prior to Player 1 observing these choices and choosing λ1. In this setting, Player 2 will

choose γ such that the set of incentive compatible loyalty pairs (the shaded rectangular

region in Figure 4) intersects the horizontal axis (i.e., includes at least one pair (λ̂1, λ̂2)

such that λ2 = 0). By doing so, Player 2 can (and will) then choose λ2 = 0 and rely upon

Player 1 choosing λ1 = λ∗1(α,β, δ, γ) as defined in Equation (3).

In this equilibrium, Player 1 credibly signals to Player 2, even though Player 2’s pol-

icy decisions would (if one knew Player 1’s ideal point) be inconsistent with the standard

cheap talk signaling model without organizational mission or loyalty. As we return to later

(Section 8), Player 1’s behavior would appear consistent with him or her putting the orga-

nizational mission “above” his or her own interests.

λ2

λ1
λ*1

λ*2 = 0

Figure 4: “Player 2 First” Loyalty Development Equilibria

8 Implications for Leadership (In Progress)

While focused on transactional authority, our theory also speaks to the distinction be-

tween “transactional” and “transformational” leadership styles.24 Obviously, we do not
24In this section, we discuss “leadership,” while the discussion also encompasses the literature on transac-

tional vs. transformational “management.” While the distinction between the two is a very real and interesting
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believe that our theory captures all, or even much, of the qualities and characteristics of

leaders or the acts of leadership, but the linkage that is there is interesting precisely because

of the connection between cheap talk messaging and transactional, non-coercive authority

as discussed in Section 2.

Transactional leadership describes behaviors intended to guide an organization or team

by altering his or her decision-making so as to induce members to act in concert in pursuit

of organizational effectiveness (e.g., by matching tasks and roles with members’ interests

and incentives at both the individual and collective levels). While some discussions of

transactional leadership focus on very mundane “transactions” (such as promises of time

off for tasks completed or bonus pay for individual effort), our conception of the transaction

in the baseline model is as follows: “I promise that I will follow your advice because I

believe that you are being truthful to me, and if you lie to me, my behavior will give you a

lower payoff than if you had been honest.”

Transformational leadership describes behaviors that induce change in (i.e., transform)

members’ interests and incentives. After successful transformational leadership, some or

all of the members of the organization internalizes the organization’s goals. For exam-

ple, Hater and Bass describe transformational leadership as follows. “The dynamics of

transformational leadership involve strong personal identification with the leader, joining

in a shared vision of the future, or going beyond the self-interest exchange of rewards for

compliance.”25

The notion of transactional leadership emerges in our theory when λ∗2 > 0: in such

settings, Player 2 is altering his or her behavior (policy choice) in a manner that makes

truthful messaging by player 1 to be in player 1’s interests. The “exchange” between Player

2 and Player 1 in this case is essentially that Player 2 offers some policy concessions to

Player 1 in return for transparency by Player 1 about his or her information. High values

of λ2 representing Player 2 adopting the ideals of the organization and, when this occurs

in equilibrium, it is because this moves Player 2’s revealed preferences closer to those of

Player 1.

On the other hand, transformational leadership is represented in our theory whenever

λ∗1 > 0: in these cases, Player 1 is essentially changing his or her preferences—he or she

internalizes the organization’s goal in his or her own preferences, and this internalization

one, our theory is too small (or thin) to offer a meaningful distinction between the two. Accordingly, we refer
to the phenomenon as “leadership.”

25Hater and Bass (1988, p.695).
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drives Player 1 to act in the organization’s interests. Particularly when γ was chosen by

Player 2, as discussed in Section 7.3, Player 1’s positive loyalty will induce him or her to be

truthful in situations in which one would consequently conclude that Player 1’s preferences

have been “transformed by” Player 2’s choice of γ.

9 Extensions

In this section, we briefly discuss four possible extensions to the model: incorporating

uncertainty about individuals’ loyalties, modeling identity as an aversion to lying, allowing

for multiple decision-makers, and including potential costs of organizational identity.

9.1 Uncertainty About Loyalty (In Progress)

At first blush, our theory seems to assume that individuals can choose the degree to

which to identify with the organization. On this point, two notes are in order. First, most of

our theoretical conclusions—particularly those regarding the effect of identity and loyalty

on communication within the organization—are independent of how individuals identities

are determined. Second, and more substantively, much of the literature is consistent with

the notion that identity is at least partially the product of individual choice. For exam-

ple, Tompkins and Cheney (1985) describe identification as being motivated by the desire

“desires to choose the alternative that best promotes the perceived interests of that organi-

zation.”26

That said, even if one believes that individuals choose their loyalties, our analysis relies

heavily on the assumption that each player can observe the other player’s loyalty (and, more

subtly, that this fact is common knowledge). In this section, we relax this assumption. To

be clear, we can not completely remove the assumption: if player i’s choice of loyalty is

cheap talk, then in equilibrium that player must choose λi = 0. Accordingly, we consider a

simple parameterized partial relaxation in which each player i chooses λi prior to knowing

whether, but being aware that it is possible that there is some positive probability that, he

or she will have the opportunity to renege on his or her investment after the other player

has observed it but before the messaging and policymaking stages have occurred. The

probability that player i can renege on his or her choice of λi is denoted by ρi ∈ [0,1].

26Tompkins and Cheney (1985), p. 194. See more generally, the discussion of identity creation in Ashforth,
Harrison and Corley (2008), pp. 343-345.
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If given the choice of whether to renege, either player i weakly benefits from doing so

(and strictly so if he or she chose λi > 0). Therefore, we will omit this choice from the

strategic analysis and simply treat ρi as the probability that player i will renege. In the

interesting cases (i.e., when β > δ
2 , then

• for Player 1, ρ1 is the probability that, conditional on s = 1, the sender will send

message m = 0 even if the IC condition is satisfied, and

• for Player 2, ρ2 is the probability that he or she will choose yi = E[θ ∣ σ = m] + b

instead of yi = E[θ ∣ σ =m] + z(λ2).

We will denote the realization of the opportunity for player i to renege by ri ∈ {0,1},

where ri = 1 denotes that player i reneges on λi. Note that ri is not realized until after

player i has chosen λi and the realization of ri is private information to player i.

9.2 Identity as (Costly) Lie Aversion

Suppose now that the sender could choose to pay a cost of c > 0 to commit to telling the

truth (and this commitment would be observed by the receiver). The sender would prefer

to do this rather than develop loyalty (in which truthfulness is based on the consequential

impact of truth-telling) whenever the following holds:27

c ≤
α1(2b − δ)

2γ − 2b + δ
((b − γ)2 + 1),

or, presuming that γ = b,

c ≤
α1(2b − δ)

δ
,

≤ α1 (
2b

δ
− 1) ,

and the sender will benefit sufficiently from committing to honesty if

c ≤ α1(V̄0 − V̄1),
c

α1

≤ V̄0 − V̄1.

27This is similar in spirit to, and inspired by, the Kartik, Ottaviani and Squintani (2007) and Kartik (2009).
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Thus, if

2b

δ
− 1 ≤ V̄0 − V̄1 <

c

α1

,

truthfulness can be supported in equilibrium only if outcome-based identification is possi-

ble. Similarly, if

c

α1

≤ V̄0 − V̄1 <
2b

δ
− 1,

truthfulness can be supported in equilibrium only if behavior-based identification is possi-

ble.

A couple of conclusions that emerge from this extension.

1. When b > δ
2 and the decision has sufficiently small impact (α1 is sufficiently close to

0), truthfulness requires outcome-based identification.

2. When b > δ
2 and the decision has sufficiently large impact (α1 > 0 is sufficiently

large), truthfulness requires behavior-based identification.

9.3 Multiple Decision-Makers

At least in principle, it is straightforward to extend our theory to allow for multiple ac-

tors with unilateral decision-making authority28 Such an extension would provide richer in-

sights into variations of organizational loyalty as a function of ideological dispersion within

the organization. An immediate conclusion in such an extension that mirrors a central find-

ing in the two-player case is that the existence of a single, common organizational mission

can improve informational efficiency within a diverse organization. However, we suspect

that there will also exist (endogenous loyalty) equilibria in which the organizational iden-

tity is adopted only by a portion of the organization’s members and the resulting messaging

is less informative on average than if no members developed loyalty to the organizational

mission. Such a possibility appears to be even more likely if one allowed for multiple or-

ganizational missions (i.e., multiple values of γ that individuals could internalize/develop

loyalty to). This raises the more general issue of potential costs of organizational identity,

to which we now turn.
28As examined, for example, Dewan et al. (2014), Galeotti, Ghiglino and Squintani (2013), Patty and Penn

(2014) and Gailmard and Patty (2018).
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9.4 Potential Costs of Organizational Identity

As mentioned in the introduction, our theory predicts only salutary effects of endoge-

nously determined organizational mission and identity on communication within the orga-

nization. Obviously, this conclusion is at odds with general discussions of the potential

effects of identity within large organizations where, in particular, multiple identities can

be problematic. Properly expanded, our framework is consistent with such difficulties.

For example, the players choose their loyalties simultaneously when there are multiple po-

tential organizational goals and, then the possibility of developing loyalty to one or more

organizational identities immediately opens up the possibility of coordination failure.
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A Examples of Informational Environments

In this appendix, we provide two commonly used informational settings to demonstrate

example micro-foundations for the more abstract setting applied in the body of the article.

The first of these is a binary signal setting in which the state of nature, θ ∈ [0,1], is dis-

tributed according to a Beta distribution and the signal, σ ∈ {0,1}, is distributed according

to a Bernoulli[θ] distribution. In the second, the state of nature, θ ∈ {0, T} is distributed

according to a Bernoulli[p] distribution for commonly known p ∈ (0,1), and the signal ,

σ ∈ {0, T}, is distributed according to Pr[σ = θ] = q ∈ ( 1/2,1].

A.1 General Beta-Binomial Distribution

The state of nature, θ, is distributed according to a Beta(α,β) distribution, where α > 0

and β > 0. A signal σ ∈ {0,1} is then generated according to the following Bernoulli

distribution:

Pr[σ = 1 ∣ θ] = θ.

This signal σ is privately observed by the Sender, who can then attempt to message it to the

Receiver by choosing a message, m, from a binary message space, m ∈ {0,1}.29

Properties of Prior and Posterior Beliefs. Defining the following:

µ =
α

α + β
, and

M = α + β,

it follows that the expectation and variance of the prior beliefs about θ are as follows:

E[θ ∣ µ,M] = µ

Var[θ ∣ µ,M] =
µ(1 − µ)

M + 1
.

Then, conditional on observing k successes, the posterior beliefs about θ are distributed

according to a Beta(k +Mµ,n − k +M(1 − µ)) distribution, which has the following

29The restriction to a binary message space is without loss of generality.

27



expected value and variance:

E[θ ∣ k,µ,M] =
k +Mµ

n +M
, and

Var[θ ∣ k,µ,M] =
(k +Mµ)(n − k +M(1 − µ))

(n +M)2(n +M + 1)
.

Thus, the ex ante expected variance of the posterior beliefs, given n,α, and β, is

V [n,α, β] ≡
1

(n +M)2(n +M + 1)

and the reduction in posterior variance resulting from having N > n ≥ 0 signals as opposed

to n signals is

V [n,α, β] − V [N,α,β] =
1

(n +M)2(n +M + 1)
−

1

(N +M)2(N +M + 1)
,

=
(N +M)2(N +M + 1) − (n +M)2(n +M + 1)

(n +M)2(n +M + 1)(N +M)2(N +M + 1)
,

which, for any N > n ≥ 0, is decreasing in M and, hence, decreasing in both α and β.

The incentive compatibility condition for general α,β > 0, given that the receiver

(player R) has zero independent signals and the sender has one signal, is

∣BR −BS ∣ ≤
1 + α

1 + α + β
−

α

1 + α + β
=

1

1 + α + β
.

More generally, of course, the incentive compatibility condition for general α,β > 0, given

that the receiver (player R) has n − 1 independent signals and the sender has 1 signal, is

∣BR −BS ∣ ≤
1 + α

n + α + β
−

α

n + α + β
=

1

n + α + β
.

Thus, decreasing α and β simultaneously relaxes both the IC and participation con-

straints for the sender.

Example 1 Suppose that α = β = 1/2. Then

E(θ ∣ k) =
k + 1/2

n + 1
,

so that the incentive compatibility condition, given that the receiver (player R) has zero
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independent signals and the sender has one signal, is

∣BR −BS ∣ ≤
1/4.

△

A.2 Bernoulli Prior-Bernoulli Signals

The state of nature, θ ∈ {0, T}, for exogenous and commonly known T > 0, is dis-

tributed according to the following:

Pr[θ = t] =

⎧⎪⎪⎪
⎨
⎪⎪⎪⎩

p if t = T,

1 − p if t = 0,

for T > 0 and p ∈ (0,1). The signal, s, is distributed as follows, conditional on θ:

Pr[s = θ] = q ∈ ( 1/2,1].

(Restricting q > 1/2 is without loss of generality.) The sequentially rational policy choice,

given s, is given by the following:

EU(x∣s) =

⎧⎪⎪⎪
⎨
⎪⎪⎪⎩

−
qp

qp+(1−p)(1−q)(x − T )2 −
(1−p)(1−q)

qp+(1−p)(1−q)x
2 if s = T,

−
q(1−p)

q(1−p)+(1−q)px
2 −

(1−q)p
q(1−p)+(1−q)p(x − T )2 if s = 0.

Taking derivatives:

∂EU(x∣s)

∂x
=

⎧⎪⎪⎪
⎨
⎪⎪⎪⎩

−
qp

qp+(1−p)(1−q)2(x − T ) −
(1−p)(1−q)

qp+(1−p)(1−q)2x if s = T,

−
q(1−p)

q(1−p)+(1−q)p2x − (1−q)p
q(1−p)+(1−q)p2(x − T ) if s = 0,

yields

∂EU(x∣s)

∂x
= 0⇒ x∗(s) =

⎧⎪⎪⎪
⎨
⎪⎪⎪⎩

qp
qp+(1−p)(1−q)T if s = T,
(1−q)p

q(1−p)+(1−q)pT if s = 0,

Thus, from the assumption that q > 1/2,

δ(p, q, T ) ≡ ∣x∗(1) − x∗(0)∣ =
(p − 1)p(2q − 1)

(p + q − 1 − 2pq)(p + q − 2pq)
⋅ T > 0,
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so that, for any p ∈ (0,1) and q ∈ ( 1/2,1],

δ(p, q,0) = 0, and

lim
T→∞

δ(p, q, T ) =∞,

and the variance of x∗(s) − θ is

Var[x∗(s) − θ ∣ p, q, T ] = (
pq(p(−q) + p + q − 1)

(p + q − 1 − 2pq)(p + q − 2pq)
)T 2

such that, for any p ∈ (0,1) and q ∈ ( 1/2,1],

δ(p, q, T )

Var[x∗(s) − θ ∣ p, q, T ]
=

2q − 1

q(1 − q)
,

Var[x∗(s) − θ ∣ p, q,0] = 0, and

lim
T→∞

Var[x∗(s) − θ ∣ p, q, T ] =∞.

B Proofs (To Be Added)
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