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1 Project search

In this supplemental analysis, we extend our main results to a scenario where management is

not restricted to the first encountered project. At date 1 (before the report is generated or the

project value is observed), the CEO has a cost-free option to make additional independent

draws from the pool of investment opportunities and search until she finds a project of the

category (routine or novel) that she prefers.1

The board’s approval and the CEO’s reporting and presentation decisions remain as

before. At date 1, the CEO searches for a novel project if her margin from a novel project,

M(θB) ≡ E[(θ − θC)1θ≥R(θB)|novel] − E[(θ − θC)1θ≥max{θC ,θB}|routine], is at least zero and

searches for a routine project otherwise.

Proposition OA-1 (Optimal board with first-order stochastic dominance)

(i) If F and G are identical or if F first-order stochastically dominates G, then θ∗B = θH

and the CEO pursues a novel project.

(ii) If G first-order stochastically dominates F :

– when M(θS) < 0, then θ∗B = θS and the CEO pursues a routine project;

– when M(θS) ≥ 0, then θ∗B ̸= θS and θ∗B /∈ [θmin, θC ].

Because of her ability to opportunistically choose the reporting cutoff of novel but not routine

projects, the CEO is more willing than the shareholders to pursue novel projects, all else

1This is equivalent to a single draw with setting the probability p to be either zero (when novel project
is preferred) or one (when routine project is preferred).
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equal.2 As a result, when the values of the projects follow the same distribution or when the

value of novel projects (first-order) stochastically dominates that of routines, as is the case in

Proposition OA-1 (i), the preferences of the board and the CEO about project category are

aligned at θB = θH . Thus the optimal board has a bias of θ∗B = θH , and the CEO pursues a

novel project. Because the board can fully undo the CEO’s empire-building, the equilibrium

investment is efficient. When the value of routine projects stochastically dominates that of

novel ones, two scenarios may arise. If the players’ preferences at θB = θS about project

selection are aligned, as is the case of Proposition OA-1 (ii), the CEO searches for a routine

project, the optimal board is neutral, θ∗B = θS, and the equilibrium investment is efficient.

However, if M(θS) ≥ 0 so that the preferences at θB = θS are misaligned, the optimal board

can never be neutral. This is intuitive: when faced with a neutral board, the CEO pursues a

novel project. However, conditional on the project being novel, a neutral board is suboptimal

for the shareholders.

So what is the optimal board in scenario (ii) with M(θS) ≥ 0? There are two options.

First, the shareholders could acquiesce to the CEO’s tendency to pursue a novel project

and nominate a conservative board to counteract empire-building. Second, the shareholders

could persuade the CEO to search for a routine project by nominating a board whose bias

makes the pursuit of routine projects attractive from the CEO’s perspective. The best op-

tion depends on the relative magnitude of the shareholders’ benefit from pursuing a routine

(stochastically dominating) project rather than a novel (stochastically dominated) one, and

the shareholders’ loss from investment distortions by a board that is biased enough to influ-

ence the CEO’s project selection. Due to the generality of our model, there is little we can

say about the board that sways the CEO into pursuing a routine project, apart from its not

being neutral (as argued above) or having a stronger pro-expansion bias than the CEO (as

this introduces investment distortions that can be mitigated by a different board).3

2The CEO’s margin is M(θB) = Wnovel(θB) −W routine(θB) + (θS − θC)[G(max{θB , θC}) − F (R(θB))].
The misalignment of preferences about project selection arises because of the third term, which reflects the
difference in probability of obtaining a private benefit θS − θC by the CEO.

3One could design conditions under which the optimal board has a mild pro-expansion bias to sway the
CEO into selecting a routine project. This, for example, can occur if (i) M(θ) > 0 for any θ ∈ [θS , θH ]; and
(ii) W routine(θC) > max{Wnovel(θH),W routine(θH)} hold simultaneously. In this case, the optimal board
has θ∗B ∈ (θC , θS), and the CEO selects a routine project in equilibrium. To see why, note that the imposed
condition (i) rules out the possibility that the CEO selects a routine project when faced with θB ∈ [θS , θH ].
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2 Alternative report structures

In the main model we focus on a binary reporting structure where r = l is reported when

θ ∈ [θmin, θR] and r = h is reported when θ ∈ [θR, θmax]. There, we briefly explain that this

is one of the optimal reporting structures and no other structure can achieve a strictly better

outcome for the CEO. We now show that this is indeed the case.

When the model parameters are such that the CEO chooses θR = θC ≥ H(θB), the proof

is trivial since the binary report implements the CEO’s first-best outcome. Let us now focus

on the case where the model parameters are such that the CEO sets θR = H(θB) > θC . In

this case the board is exactly indifferent over project acceptance and rejection when r = h.

Consider an alternative reporting structure where the continuum [θmin, θmax] is split into

n adjacent intervals indexed in an ascending order i = 1, . . . , n. A report r = i is realized

when θ ∈ [θi, θi]. The CEO chooses the number of intervals n and the corresponding cutoffs

θi and θi. The posterior project value conditional on report r = i is increasing in i, and

therefore the reports can be divided into reports that induce a = 0 (the project is rejected

because the posterior is insufficient, E[θ|θ ∈ [θi, θi]] < θB) and reports that induce a = 1

(the project is accepted because the posterior is sufficient, E[θ|θ ∈ [θi, θi]] ≥ θB).

We prove that this information structure cannot be better for the CEO. First of all,

see that the posterior project value on the interval [θi, θi], E[θ|θ ∈ [θi, θi]], is increasing in

both θi and θi. Take the lowest report out of all reports that generate a sufficiently large

posterior and denote it k. (If no such report exists, the information structure is clearly

worse, as the project is rejected for any θ.) If the richer information structure is better

for the CEO than the binary structure, then we must have θk < θR = H(θB). Since

θk < θR and θk ≤ θmax, the board’s posterior project value for a report k in the richer

structure is lower than the board’s project value for a report h in the binary structure,

E[θ|θ ∈ [θk, θk]] < E[θ|θ ∈ [θR, θmax]] = θB. Since E[θ|θ ∈ [θk, θk]] < θB, the board that

observes r = k rejects the project. This is a contradiction.

Finally, while a richer information structure cannot give the CEO a higher payoff, it can

Moreover, the imposed condition (ii) rules out the optimality of any board with θB > θH but also ensures
that the board prefers to sway the CEO into selecting a routine project. Lastly, by Proposition OA-1, the
board cannot have a (weakly) stronger pro-expansion bias than that of the CEO.
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give an identical payoff. First, it is always possible to refine the low report r = l by setting any

number of intervals for the continuum [θmin, θ
∗
R], but the CEO will still decide to not present

the project with the refined (more precise) information. Second, when θR = θC > H(θB),

it is possible to refine r = h as long as the lowest report out of all reports that generate a

sufficiently large posterior satisfies θk = θC . When θR = H(θB) ≥ θC , it is never optimal

to refine the high report r = h. See also Friedman, Hughes, and Michaeli (2020) for weak

optimality of binary report structures with threshold payoffs (similar to the ones obtained

when the receiver takes a binary action as in our setting).

3 Cheap talk

In the main analysis, we solely focus on the CEO’s collection of publicly observable infor-

mation. In practice, after preparing a formal report for a board meeting, CEOs may come

across additional information and informally communicate it to the board. In this extension,

we briefly demonstrate that our main results are robust to accounting for such a possibility.

In particular, we consider a setting where, after the public report is observed and the project

is proposed, the CEO privately learns the novel project value and sends a non-verifiable mes-

sage to the board (cheap talk communication). The timing of the public report realization

does not matter.

Proposition OA-2 (Robustness of the results with cheap talk) Suppose that, after

the public report is observed and the project is proposed, the CEO privately learns the novel

project value and sends a non-verifiable message to the board. Then, the CEO’s equilibrium

non-verifiable message is uninformative, and the equilibrium reporting cutoff is θ∗R = R(θB)

as defined in Lemma 4 of the main text.

In equilibrium, the post-report cheap talk communication is uninformative and has no

effect on the CEO’s reporting strategy.4 Put differently, the presence of cheap talk option

preserves the communicated hard information without conveying additional soft information.

Our analysis implies that the CEO at least weakly prefers committing to verifiable messages

4Essentially, the CEO’s message only confirms that the project value belongs to the subinterval associated
with the realized report.
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and opting out of subsequent non-verifiable communication. Given Proposition OA-2, the

findings in the main model remain intact even when the CEO privately learns the novel

project value (after setting the reporting cutoff) and sends a non-verifiable message to the

board.5

4 Private reports and misreporting

We now consider an extension where the CEO privately observes the report r about a novel

project and communicates a message mr ∈ {l, r} to the board. If the CEO misreports, i.e.,

mr ̸= r, she incurs a non-negative cost γ ≥ 0.

We note that if θB < θC , the CEO obtains her most preferred outcome by setting θR = θC

and presenting only projects with r = h. The possibility to misreport in this case has no

impact, as the CEO, having observed any r, has no incentives to deviate from mr = r and

(dl, dh) = (0, 1).

Next we turn to the more interesting case, θB ≥ θC . If θB ≤ E[θ], the board that believes

r = h approves the project for any reporting cutoff θR ≥ θC .
6 However, if θB ≥ E[θ], ensuring

the board’s approval when the board believes r = h imposes a lower bound θR ≥ H(θB)

on the reporting cutoff. Lemma 4 in the main text showed that, with public reports, this

is the only constraint. When the report is private, the board still has to be motivated to

approve a presented project, θR ≥ H(θB), but the CEO’s communication of mr = r is no

longer guaranteed. There are two candidates for an equilibrium in the subgame starting at

date 2. The first is a separating equilibrium where a CEO who has observed r = h sends

mh = h and presents the project, and a CEO who has observed r = l sends ml = l and does

not present the project. If this separating equilibrium fails to exist due to deviation of any

type, then the only equilibrium in the subgame starting at date 2 is a pooling equilibrium.

In this pooling equilibrium, the board ignores all CEO messages and approves or rejects the

5If we additionally alter the main model such that the CEO cannot choose the properties of the pub-
licly observable report and can only send a non-verifiable message to a board that takes a binary action
(accept/reject), the optimal board from shareholders’ perspective will be neutral. Analysis available upon
request.

6Lower reporting cutoffs are irrelevant as the conflict of interests between the CEO and the shareholders
exists only on the interval θR ∈ [θC , θS ].
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proposed project based on its prior beliefs, E[θ] ⋚ θB.

When θR ≥ θC , a CEO who has observed r = h strictly prefers to communicate mh = h.

But a CEO who has observed r = l may misreport. There exists a reporting cutoff at which,

following r = l, the CEO is indifferent between project rejection (via costless messageml = l)

and project approval (via costly misreporting ml = h). This indifference writes

E[θ|θ ≤ θR]− θC − γ = 0

and is equivalent to the board’s indifference over the two outcomes, where the board type

is θB = θC + γ. Using our established notation, this indifference holds for a reporting cutoff

θR = L(θC + γ). If the reporting cutoff is higher, the expected project value after r = l is

too attractive for a CEO who has observed r = l, and she misreports. Therefore, the CEO

of type r = l is willing to communicate ml = l and withhold the project, dl = 0, only if the

reporting cutoff complies with an upper bound

θR ≤ L(θC + γ).

Note that θC < L(θC) ≤ L(θC + γ). Therefore, only two situations exist:

(i) If max{θC , H(θB)} ≤ L(θC + γ), the upper bound is loose at θ∗R = max{θC , H(θB)}.

An informative equilibrium with a reporting cutoff θ∗R = max{θC , H(θB)}, messages

(ml,mh) = (l, h), presentation decisions (dl, dh) = (0, 1), and approval ah = 1 exists.

(ii) If θC < L(θC + γ) < H(θB), there is no reporting cutoff θR that simultaneously

satisfies the lower and the upper bound. The equilibrium is uninformative. Because

this situation occurs only when the lower bound restricts the CEO’s implementation

of cutoff θC (i.e., when H(θB) > θC), we must have that H(θB) > θC > θmin, which

implies θB ≥ E[θ] (see also Figure 3), and so after an uninformative message the board

rejects the project.

We next consider the board type that maximizes firm value if the project is novel with

certainty. In the main setting, this board has type θ∗B = θH . We are interested in finding

how the introduction of private reports changes this prediction. We assume that whenever
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the shareholders are indifferent between multiple board types, they choose the highest one.

As our result below shows, the key consideration is whether the upper bound on θR is

binding for a board of type θB = θH or not. For the sets of parameters where this constraint

is loose, the introduction of private reports does not change the outcome, θ∗B = θH , and

investments are efficient. For the set of parameters where this constraint is binding, the

optimal board is still conservative but can be either more mildly biased θ∗B ∈ (θS, θH) or

extremely biased θ∗B = θmax > θH , as per our tie-breaking rule. Consequently, we either

observe overinvestment or extreme underinvestment (all projects are rejected).

Proposition OA-3 Suppose that the project is novel with certainty. The optimal board from

a shareholders’ perspective is conservative, θ∗B ∈ (θS, θmax]. In particular:

– If L(θC + γ) ≥ θS, then θ∗B = θH . The investment in the novel project is efficient.

– If L(θC + γ) < θS, then:

(i) θ∗B = H−1(L(θC+γ)) ∈ (θS, θH) if θS ≤ E[θ] or θS > E[θ] and L(θC+γ) ≥ H(θS).

The investment in the novel project is mildly excessive.

(ii) θ∗B = θmax > θH if θS > E[θ] and L(θC+γ) < H(θS). The novel project is rejected.

The preceding discussion focused on the case where the project is novel with certainty.

Given that the optimal board then is still conservative, accounting for the possibility that

the project is routine with some probability will not qualitatively change our results from

the main setting.

5 Board’s information acquisition with unknown cost

In this supplemental analysis, we extend Section 5.1 of the main text by studying the case

where κ is unknown to the CEO and is revealed to the board when it chooses θM on date 3.

We assume that κ is drawn from some distribution with support [κ, κ ], where κ > 0. Given

that the board observes the cost when acquiring information, its optimal message cutoff is

the same as the one in Lemma 4 in the main text.
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Because the CEO does not observe κ, she anticipates a range of possible realizations. It

turns out that her optimization across these realizations is simple: any message cutoff that

is optimal for κ = κ is also optimal for κ < κ, i.e., for all possible cost realizations and

distributions.

Lemma OA-1 At date 2, the CEO sets θR ∈ [R(θB), R̂(θB, κ)], where R(θB) = max{θC , H(θB)}

as defined in Lemma 4 of the main text and R̂(θB, κ) ≡ max{θC , H(θB), θB − κ}. At

date 3, the CEO presents the novel project with r = h, the board observes κ and sets

θM = R̂(θB, κ) ≥ θR. At date 4, the board approves projects with θ ≥ θM and rejects

the rest.

From the shareholders’ point of view, the message cutoff spreads across a range, θM ∈

[R̂(θB, κ), R̂(θB, κ)].
7 As for the board type that invests efficiently in novel investments, the

following tradeoff arises: a strongly conservative board ensures efficient investment in novel

projects when κ is high but underinvests when it is low. And vice versa, a mildly conser-

vative board invests efficiently when κ is small but overinvests when it is high. Balancing

these distortions in the optimum, the board with θ̂H overinvests when the cost is high and

underinvests when the cost is low.

Lemma OA-2 It holds that θS < min{θH , θS + κ} ≤ θ̂H ≤ min{θH , θS + κ}.

So what is the optimal board type from shareholders’ perspective that takes into account

that projects can be routine or novel? Adding uncertainty over information costs has no

effect on the existence of a tradeoff between a neutral and a conservative board. A neu-

tral board invests efficiently in routines but overinvests in novel projects. A conservative

board underinvests in routines; for novel projects, it overinvests if the realized board cost

is sufficiently large. When κ is small, it may happen that the board underinvests in novel

projects.

7If even the lowest cost realization is prohibitively high, the interval for reporting cutoff degenerates to a
single value R(θB), and the board that invests efficiently in novel projects is θH , as in the main analysis.
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6 Boards’ information acquisition with entropy cost

This supplemental analysis illustrates that the main result about the benefit from conser-

vative boards remains robust to assuming entropy-based information acquisition cost and

full board’s signal space. To streamline the discussion, we fix d = 1, focus solely on novel

projects, and assume a trinary project value, θ ∈ Θ ≡ {θ1, θ2, θ3} with θ1 < θ2 < 0 < θ3. As

before, θS = 0; i.e., the firm value is strictly positive only if the project yielding the highest

value, θ3, is approved (i.e., only if θ = θ3 and a = 1). We assume that θC ∈ (θ1, θ2), which

implies that the CEO receives a positive payoff not only if the project of the highest value, θ3,

is approved but also if the one of intermediate value, θ2, is approved (i.e., when θ ∈ {θ2, θ3}

and a = 1). Put differently, the CEO is biased in favor of adopting the intermediate project

(her empire-building preference). For the board, it is sufficient to focus on θB ∈ (θ2, θ3).
8

The prior probability distribution of θ is common knowledge. Formally, the prior belief

is given by µo ≡ (µo
1, µ

o
2, µ

o
3) ∈ ∆(Θ), where µo

j ≡ Pr(θ = θj). The CEO chooses the

properties of a verifiable public report R about the project value from a finite set S of possible

realizations. For our analysis, it is useful to denote ϕr ≡ Pr(R = r) the probability that the

realized report is r. A report realization r ∈ S induces an interim belief µr ≡ (µr
1, µ

r
2, µ

r
3),

where µr
j ≡ Pr(θ = θj | r), j ∈ {1, 2, 3}. To avoid clutter, we occasionally suppress the

superscript r and simply use µ. Only when the realized report r becomes relevant for the

analysis do we use µr. Because every report realization r is associated with a specific belief

µr, the distribution ϕ = (ϕr)r∈S also describes the (probability) distribution of the interim

beliefs.9 The CEO can select any ϕ with a finite number of report realizations as long as it

satisfies the martingale (Bayes-plausibility) property, Eϕ[µ] = µo. The distribution ϕ and

the posterior beliefs µ jointly determine the precision of the report.10

After observing the realization r and forming interim belief µr, the board may obtain

an additional signal T from a set T of a finite number of possible realizations. We denote

8No other board can be optimal for the shareholders: (i) A board with θB ≤ θ1 (θB ≥ θ3) approves
(rejects) all projects for any information. (ii) A board with θB ∈ (θ1, θ2] is fully aligned with the CEO,
receives a perfect report, and approves the intermediate (value-destroying) project.

9Specifically, ϕr is also the probability that the interim belief is µr, so there is a one-to-one mapping
between the distribution of the report and the distribution of the beliefs that the report induces.

10In Lemma OA-3, we show that an optimally set binary report achieves the same expected utility for the
CEO. But, for now, we allow more than two report realizations.
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τ t ≡ Pr(T = t) the probability that the additional signal realization is t. The properties of

the additional signal are characterized by τ = (τ t)t∈T. For every realization t ∈ T, there are

corresponding final beliefs µt ≡ (µt
1, µ

t
2, µ

t
3), where µt

j ≡ Pr(θ = θj | r, t).11 The martingale

property, Eτ[µ
t] = µ, must hold.

Learning additional information is costly to the board. We assume that the board’s cost

of obtaining the additional signal is proportional to the reduction of the (expected) Shannon

entropy so that learning a more informative signal is costlier for the board. Formally, the

Shannon entropy of the |Θ|-dimensional interim belief µ (for given r and ϕ before observing

t) is given by H(µ) = −
∑

j µj lnµj, where 0 ln 0 = 0 holds by convention. The total entropy-

based cost of a signal distributed by τ over a support T is
∑

t∈T τ
tH(µt). Then, the board’s

personal (entropy-based) cost of the signal T is increasing in the reduction of the expected

entropy, J(µ, τ) = κ
{
H(µ)−

∑
t∈T τ

tH(µt)
}
, where κ ≥ 0 is the marginal cost of reducing

the entropy.12 The lower κ, the easier it is for the board to learn information.

Board learning and project decision. We solve this model variation by backward

induction. At date 5, for given report r ∈ S and additional signal t ∈ T, the board approves

the project if approval yields a higher expected payoff than rejection:

E [uB(1, θ) | r, t] ≥ E [uB(0, θ) | r, t] = 0. (OA-1)

The approval decision depends on the report and the signal. The information from the

report and the signal is summarized in the final belief µt, so we let a(µt) denote the board’s

approval decision for the final belief µt. Formally, a(µt) = 1{
∑

j µ
t
jθj − θB ≥ 0}, where 1 is

an indicator function.

At date 4, after observing report r ∈ S and anticipating its approval strategy, the board

decides whether and how much additional information to learn. Technically speaking, the

11The finite belief µt is again a function of the realized report r. We suppress it to avoid clutter.
12To fix ideas, consider an example with intermediate beliefs µr = (1/3, 1/3, 1/3) so that the Shannon

entropy is H(µr) = −(1/3 ln 1/3 + 1/3 ln 1/3 + 1/3 ln 1/3) = ln 3. A perfectly informative additional signal
eliminates all uncertainty and thereby results in the Shannon entropy of zero. Thus, the board’s cost of
acquiring such signal is J(µ, τ) = κ(ln 3 − 0) = κ ln 3. Alternatively, a completely uninformative private
signal does not reduce any uncertainty, so the reduction in (expected) Shannon entropy is zero and the cost
incurred by the board is J(µ, τ) = κ(ln 3 − ln 3) = 0. Any imperfectly informative additional signal will be
associated with a cost J(µ, τ) ∈ (0, κ ln 3).
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board’s problem is to find a distribution τ that maximizes the board’s conditionally expected

payoff net of personal learning (entropy-based) costs,

E
[
uB(a(µ

t), θ) | r, τ
]
− J(µ, τ),

subject to the martingale property. For every report realization r and corresponding interme-

diate belief µr, there is an optimal corresponding signal distribution τB(µ
r) of the additional

signal learned by the board.

As we show below, of specific interest for our analysis are the report realizations (and the

associated beliefs) for which the board chooses not to learn any additional information (or,

to put it differently, learns an uninformative signal). To study these report realizations we

use a graphical argument. Because the state can assume three possible values, the board’s

beliefs are elements of a two-dimensional simplex ∆(Θ). We denote its corners as {A,B,C}

with

µA = (1, 0, 0); µB = (0, 1, 0); µC = (0, 0, 1).

Upon observing r = A, the board is certain that the project value is θ1. Similarly, after

r = B (r = C), the board believes that the project value is θ2 (θ3). For any possible

report, the board’s interim belief is within the two dimensional simplex and thus is a convex

combination of the corner beliefs. We label the simplex ∆ABC ≡ ∆(Θ). In addition, let

NLa ⊂ ∆ABC represent the set of interim beliefs for which the board chooses not to learn

any additional information (and thus incurs zero learning entropy-based costs) and takes an

action a. We refer to NLa as the “nonlearning region of action a.”

Lemma OA-3 There exist two non-empty nonlearning regions, NL1 ⊂ ∆ABC and NL0 ⊂

∆ABC, such that:

(i) If µr ∈ NL1, the board does not learn additional information and approves the project.

For any properties of the report, the nonlearning region NL1 of the board shrinks in

the board’s bias θB and expands in κ.

(ii) If µr ∈ NL0, the board does not learn additional information and rejects the project.

For any properties of the report, the nonlearning region NL0 expands in the board’s
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Figure 1: Interim beliefs and nonlearning regions in the simplex ∆(Θ)

bias θB and κ.

The non-learning region of approval, NL1, and the nonlearning region of project rejection,

NL0, are graphically illustrated in Figure 1. Beliefs in the corners of the nonlearning regions,

D, E, F , and G, are derived in Proof to Lemma OA-3.

With a higher board’s bias θB, what matters for the size of the nonlearning regions are

the ratios of the board’s gain from the acceptable project, θ3 − θB, to the board’s losses

from unacceptable projects, θB − θ2 and θB − θ1. With a higher board’s bias θB, the ratios

decrease, which implies that NL1 shrinks and NL0 expands. The comparative statics with

respect to κ is straightforward: The costlier it is to learn additional information, the more

often the board will choose to forgo learning (i.e., both regions expand).

CEO’s optimal report. At date 2, the CEO chooses the properties of the report.

Her problem is to find a distribution ϕ that maximizes her expected payoff subject to the

martingale property. Kamenica and Gentzkow (2011) show that the optimal distribution

can be obtained by concavification of the CEO’s expected payoff function conditional on

the observed report, i.e., the CEO’s payoff function over the interim beliefs invoked by the

report. Characterizing the CEO’s payoff function in our setting, in the presence of the board’s

learning option, is nontrivial. Nevertheless, the solution of the problem can be presented

elegantly. Similar to recent literature on generalized Bayesian persuasion of a rationally

inattentive receiver (Matysková and Montes 2023; Caplin, Dean, and Leahy 2019), we find
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that the CEO optimally (i) ensures the interim beliefs are such that the board does not learn

additional information and (ii) chooses the distribution of interim beliefs that maximizes the

probability of the board’s approval of intermediate and high-value projects. To understand

why the CEO optimally avoids learning by the board, note that, while at date 2 the CEO is

uncertain which report will be realized, she controls the set of possible supported realizations

and the probability with which each one of these realizations is generated. Because the CEO

is unconstrained in her choice and because the board’s information cost is additively separable

in posteriors, any information that the board decides to acquire can also be directly provided

by the CEO such that the board doesn’t acquire any other information. Then, the CEO

controls the set of final posterior beliefs used as a basis for the board’s approval decision, as

well as the ex ante distribution of these beliefs.13

Because the CEO optimally wants to ensure the board has no incentives to learn addi-

tional information, the candidate report realizations are in the nonlearning regions NL0 and

NL1. Our problem can be further simplified by focusing only on the extreme points of these

nonlearning regions (Matysková and Montes 2023). An extreme point of NLa is a point with

belief µ ∈ NLa, which does not lie on any open line segment joining two points of NLa.

Focusing on the extreme points means considering only report realizations that imply the

project is one of two types, i.e., realizations that rule out one state with certainty.14

In our case, the set of extreme points of NL0 is {A,B, F,G}, and the set of extreme

points of NL1 is {C,D,E}. Thus, the set of candidate realizations that could be supported

by the optimal report is

Ŝ = {A,B,C,D,E, F,G}.

The properties of the report on the reduced set Ŝ are represented by a distribution

ϕ = {ϕA, ϕB, ϕC , ϕD, ϕE, ϕF , ϕG},
13Caplin, Dean, and Leahy (2019) demonstrate that the board’s optimal signal mixes final beliefs that

are borders of non-learning regions. The CEO can invoke them directly by the choice of the reporting
technology. In addition, however, the CEO may invoke other-than-border points from the nonlearning
regions, and exactly this difference in our setting makes it strictly optimal for the CEO to discourage board
learning.

14Technically, because the CEO’s expected payoff function is linear within non-learning regions, the concave
closure cannot involve only points in the interior, and any value in the interior (implying that the project
can be of any type) can be achieved through a lottery on the extreme points.
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where, as before, ϕr ≡ Pr(R = r), r ∈ Ŝ. The optimal report is characterized by the optimal

distribution ϕ̃ over the reduced set Ŝ, where ϕ̃ =
(
ϕ̃r
)
r∈Ŝ

= argmaxϕ∈∆(Ŝ) E[uC(·)], subject

to the martingale property, µo =
∑

r∈Ŝ ϕ
rµr. Lemma OA-4 below reduces the dimensionality

of the problem by establishing that the optimal report properties do not support realizations

{E,F,G}.

Lemma OA-4 The optimal report is not supported by interim beliefs that lie on the points

{E,F,G}, i.e., ϕ̃E = ϕ̃F = ϕ̃G = 0.

The result in Lemma OA-4 implies that the optimal report can only be supported by

realizations r ∈ {A,B,C,D}. Clearly, upon observing r ∈ {A,B,C}, the board is fully

informed and commits no approval errors. As a consequence, the only realization supported

by the optimal report that leaves the board not fully informed is r = D. This report implies

that the project either yields high or intermediate value. For our subsequent analysis, it is

instructive to describe the point D through its likelihood ratio

ω(θB) ≡
Pr(θ = θ3 | r = D)

Pr(θ = θ2 | r = D)
=

µD
3

1− µD
3

.

The larger the ω(θB), the larger the probability that the project has a high value, conditional

on observing r = D. Because, by construction, the board approves the project at point D

and the only approval error occurs at point D, we label ω(θB) the “approval precision” of

the board. For future reference, we additionally label the likelihood ratio at the prior beliefs,

ωo ≡ µo
3/µ

o
2, the “guaranteed” level of approval precision. It is also useful to introduce

θoB ∈ (θ2, θ3) as a board type satisfying ωo = ω(θoB), i.e., θ
o
B = ω−1(ωo).15

Corollary OA-1 The board’s approval precision ω(θB) is decreasing in the cost of learning,

κ, and increasing in the board bias, θB.

As a next step, we classify all possible parametrical cases into two types depending on the

intensity of the conflict between the CEO and the board. Let ∆ABD be the convex hull

of {A,B,D} and ∆ACD be the convex hull of {A,C,D}. When the prior belief µo is in

15To see that θoB > θ2, we use that ω(θ2) = 0 and ωo > 0. To see that θoB < θ3, we use that ω(θ3) → ∞ >
ωo. Notably, because µD

3 does not depend on the properties ϕ, the cutoff θoB is also independent of ϕ.
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∆ABD, the project is more likely to have intermediate value. Because this project is value-

destroying for the firm and its shareholders, we label this case “strong conflict.” It is easy to

see that strong conflict is equivalent to a situation in which the approval precision exceeds

the guaranteed level of precision, ω(θB) > ωo. Because the approval precision ω(θB) is

continuously increasing in θB and the guaranteed approval precision ωo is independent of

θB, we can also present the strong conflict as a situation in which θB > θoB. Similarly, when

the prior belief µo is in ∆ACD, the project is more likely to have high value. Because this

project adds value to the firm, we label this case “weak conflict” of interests.16 Following a

similar argument, weak conflict is characterized by ω(θB) < ωo or, equivalently, θB < θoB.

We are now ready to solve for the optimal properties ϕ̃. Proposition OA-4 shows that

the system depends on the severity of the conflict defined above, and is not fully informative

as long as the projects could be of intermediate value, µo
2 > 0. The optimal CEO’s report is

illustrated in Figure 2 (a).

Proposition OA-4 (Optimal properties of the CEO’s report)

(i) For a strong conflict between the board and the CEO (θB > θoB), the report is charac-

terized by the optimal distribution ϕ̃ = ϕABD ≡
(
µo
1, µ

o
2 −

µo
3(1−µD

3 )

µD
3

, 0,
µo
3

µD
3
, 0, 0, 0

)
. The

board approves the project after observing r = D and rejects the project otherwise.

(ii) For a weak conflict between the board and the CEO (θB < θoB), the report is charac-

terized by the optimal distribution ϕ̃ = ϕACD ≡
(
µo
1, 0, µ

o
3 −

µo
2µ

D
3

1−µD
3
,

µo
2

1−µD
3
, 0, 0, 0

)
. The

board rejects the project after observing r = A and approves the project otherwise.

When the conflict between the board and the CEO is strong (θB > θoB), only realizations

r ∈ {A,B,D} are supported. The project with the lowest (highest) value is always reported

as r = A (r = D). However, the intermediate type project is sometimes reported as r = B

and sometimes as r = D. Because, by construction, only r = D is associated with project

approval, the high-value and (with some probability) the intermediate-value projects are

approved. When the conflict is weak (θB < θoB), the optimal report only supports r ∈

{A,C,D}. The project with the lowest (intermediate) value is always reported as r = A

16Note that ∆ABD ∪∆ACD = ∆(Θ).
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(r = D). The high-value project is sometimes reported as r = C and sometimes as r = D.

Now the board approves the project following two reports, r ∈ {C,D}, and the high and

intermediate-value projects are approved. The reason is that when the conflict is weak,

the prior beliefs about the project value are high, so persuading the board to approve all

intermediate-value projects by mixing them with some high-value projects is feasible.

In summary, a mild conflict of interest between the CEO and the board is associated

with low θB. In this case, the board approves the intermediate- and high-value projects.

Once the level of board bias reaches the critical cutoff θoB, the board begins to reject some

of the intermediate-value projects. Any increase in θB beyond that point further decreases

the chance that the intermediate-value project is approved.

Corollary OA-2 (Probability of approval) When the conflict is weak (θB < θoB), the

ex ante probability of project approval is Pr(a = 1) = Pr(r = D) + Pr(r = C) = µo
2 + µo

3.

The shareholders’ ex ante expected payoff is µo
3 (θ3 + θ2/ω

o). When the conflict is strong

(θB > θoB), the ex ante probability of project approval is given by Pr(a = 1) = Pr(r = D) =

µo
3/µ

D
3 ∈ (µo

3, µ
o
2 + µo

3) and is decreasing in θB. The shareholders’ ex ante expected payoff is

given by µo
3 (θ3 + θ2/ω(θB)) and is increasing in θB.

Benefit of board’s conservatism. Regardless of the severity of the conflict, the optimal

report properties do not distort the approval decision for the projects about which the CEO,

the board, and the shareholders agree. The lowest-value projects are always rejected, and

the highest-value projects are always approved. The only distortion to the company-value-

maximizing decision is that some (or all) intermediate projects are also approved. This

distortion tends to vanish when the board becomes more conservative and its conflict of

interest with the CEO becomes more severe (by Lemma OA-3, a higher θB shifts the point

D closer the point C), as the board is less likely to approve the intermediate-value project

(see also the comparative statics in Corollary OA-1). It is therefore in the interest of the

shareholders to increase the board bias such that the conflict between the board and the CEO

is as strong as possible, but to also preserve θB < θ3, to keep the board’s preference on the

highest-value project non-distorted. Formally, by Corollary OA-2, the shareholders’ ex ante
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Figure 2: Equivalent characterizations of the optimal CEO’s report
A weak conflict is represented by µo, and a strong conflict is represented by µo.

µo

µo

µo

µo

expected payoff is µo
3 (θ3 + θ2/max{ωo, ω(θB)}), and it is maximized when θB approaches

θ3 > 0.

Optimal binary report. Because the board’s action is binary (approve or reject), it

is straightforward that the optimal CEO’s report can be simplified into one with only two

realizations. This aligns with the analysis in the main part of the paper with a continuous

distribution where binary reports are also among the optimal reporting structures. Corollary

OA-3 formally states this observation, and Figure 2 graphically illustrates the two equivalent

characterizations of the optimal system in a simplex ∆(Θ).

Corollary OA-3 (2D optimal CEO’s signal)

(i) For a strong conflict (θB > θoB), the optimal distribution ϕ̃ is equivalent to a distribution

ϕLD over a subset {L,D}. The board approves the project after observing r = D and

rejects the project after observing r = L.

(ii) For a weak conflict (θB < θoB), the optimal distribution ϕ̃ is equivalent to a distribution

ϕAH over a subset {A,H}. The board approves the project after observing r = H and

rejects the project after observing r = A.

For a strong conflict, we coarsen the optimal 3D-report realizations with interim beliefs µA

and µB at points A and B leading to rejection into a single realization with an interim belief
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µL at point L on the line AB. Report r = L implies that the project has either low or

intermediate value with non-zero probability. For a weak conflict, we coarsen the optimal

3D-report realizations with interim beliefs µC and µD at points C and D, leading to approval

into a single realization with an interim belief µH at point H on the line CD. Report r = H

implies that the project has either intermediate or high value with non-zero probability.

Notice that µL ∈ NL0 and µH ∈ NL1; hence, following the coarse report L or H, the board

indeed does not learn and selects the action outright.

Proofs

Proof of Proposition OA-1: For a given project category t ∈ {novel, routine}, let W t(θB)

be the shareholders’ welfare when the board is of type θB and the CEO is willing to se-

lect project category t. Let W
t
denote the maximal welfare for each project category, i.e.,

W
routine

= W routine(θS) and W
novel

= W novel(θH).

Part (i). We first prove that if F (θ) ≤ G(θ) for any θ (F and G are identical or F

first-order stochastically dominates G), then W
novel ≥ W

routine
. We know that the share-

holders’ optimal decision cutoff for each project category is at θS. Applying this deci-

sion cutoff (i.e., for any θ < θS, the probability mass is shifted to an atom at θS where

the shareholders’ welfare is zero), we obtain adjusted distributions F adj and Gadj that ac-

count for the rejections of projects with negative value. Namely, F adj(θ) = Gadj(θ) = 0 if

θ < θS, and F adj(θ) = F (θ) and Gadj(θ) = G(θ) if θ ≥ θS. Since the adjusted distribu-

tions preserve the first-order stochastic dominance (as well as identity), F adj(θ) ≤ Gadj(θ)

for any θ, novel projects are on average at least as profitable as routine projects when

the shareholders can implement the optimal decision cutoff θS for any project category,

W
novel

=
∫ θmax

θS
θf(θ)dθ ≥

∫ θmax

θS
θg(θ)dθ = W

routine
.

Thus, if F (θ) ≤ G(θ) for any θ, the shareholders primarily seek to obtain value W
novel

.

This value is attainable by the shareholders. Namely, when the board is extreme, θB = θH ,

inequalities W novel(θH) = W
novel ≥ W

routine
> W routine(θH) and G(θH) − F (R(θH)) ≥

F (θH) − F (R(θH)) > 0 jointly imply M(θH) > 0. (See also fn. 21.) In other words, the
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CEO’s and shareholders’ preferences over project selection at θB = θH are aligned, and this

value is attainable.

Part (ii). By analogy to the claim above, if F (θ) ≥ G(θ) for any θ where F (θ) > G(θ) for

some θ (G first-order stochastically dominates F ), then W
novel

< W
routine

. The shareholders

seek to attain value W
routine

. If M(θS) < 0, this value is attainable when θB = θS because

the CEO’s and shareholders’ preferences are aligned at θB = θS.

The value W
routine

is not feasible when M(θS) ≥ 0; the CEO’s and shareholders’ prefer-

ences over project selection are not aligned at θB = θS. We proceed in several steps. First,

by contradiction, we prove θ∗B ̸= θS. Suppose not, θ∗B = θS. Since M(θS) ≥ 0, it means that

a combination of a neutral board and a novel project is optimal for the shareholders.

• When R(θS) > θC (strong conflict with a neutral board), R(θB) is increasing if

θB ∈ [θS, θH ] and therefore W novel(θB) is also increasing. For the neutral board to

be constrained-optimal for novel projects, we must have that M(θB) < 0 if θB ∈

(θS, θH ] (i.e., any increase in θB forces the CEO to select the routine project). But

if M(θS) > 0, this is impossible due to continuity of M function. If M(θS) = 0,

the neutral board is not constrained-optimal because by continuity of W routine func-

tion, there exists a board θB ∈ (θS, θS + ε) which selects a routine project such that

W routine(θB) > W
novel

> W novel(θS).

• When R(θS) = θC (weak conflict with a neutral board), R(θB) is constant if θB ∈

[θS, H
−1(θC)]. Therefore, on this interval, the CEO’s expected payoff from a novel

project is also constant, whereas her expected payoff from a routine project is decreas-

ing. As a result, M(θB) > M(θS) ≥ 0 if θB ∈ (θS, H
−1(θC)]. By continuity of M

function, we must therefore have M(θB) > 0 also for θB ∈ [H−1(θC), H
−1(θC) + ε)

where R(θB) is increasing. But if R(θB) is increasing, W novel(θB) is also increasing,

and the shareholders will strictly prefer decisions on the novel project with a biased

board θB ∈ (H−1(θC), H
−1(θC) + ε) to decisions on the novel project with a neutral

board θB = θS. This is a contradiction.

Second, we prove θ∗B > θC by ruling out θ∗B = θC and θ∗B < θC . We start by observing

that a board aligned with the CEO, θB = θC , convinces the CEO to select a routine project.
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This is because R(θC) = θC and therefore, by first-order stochastic dominance, M(θC) =

W novel(θC) −W routine(θC) < 0. At the same time, recall that M(θS) ≥ 0. By continuity of

M function, M(θB) < 0 also on the neighborhood θB ∈ (θC , θC + ε) for some small ε > 0.

But shareholders’ welfare, W routine(θB), is increasing on the neighborhood and thus θ∗B ̸= θC .

Next, suppose θ∗B < θC . If the CEO selects a routine, the outcome with θ∗B is equivalent to

the one with θB = θC because the decision cutoff for routine projects is at max{θ∗B, θC} = θC .

If the CEO selects a novel project, θ∗B is suboptimal for the shareholders because a higher

welfare is achieved for θB = θS where the CEO also selects a novel project.

Proof of Proposition OA-2: We proceed in two steps. In the first step, we take reporting

strategy θR = R(θB) and presentation strategy (dl, dh) = (0, 1) as given and prove that only

a babbling cheap talk equilibrium exists. In the second step, we prove that the CEO does

not deviate from the reporting and presentation strategies, R(θB) and (dl, dh) = (0, 1).

Step 1: We analyze only report-specific cheap talk for r = h, because the project is not

presented for r = l. Conditional on high report, θ ∈ Mh ≡ [θR, θmax]. There exists a babbling

equilibrium where the CEO sends a single message that θ belongs to Mh: in this case the

project is approved. It is easy to see that there does not exist a two-message equilibrium.

In such an equilibrium the interval Mh is partitioned into (M−
h ,M

+
h ). Because the board

approves the project when the message is that θ ∈ Mh, it also approves the project when

the message is that θ ∈ M+
h . However, if the CEO observes θ ∈ M−

h , she communicates that

θ ∈ M+
h because she wants the project to be approved (see θ ≥ θR = R(θB) ≥ θC). Thus

the communication degenerates into babbling.

Step 2: In the previous step we showed that when the reporting cutoff is θR = R(θB),

the cheap talk is uninformative and the board’s information is characterized by a partition

at θR. Is there any other partition that is better for the CEO from an ex ante perspective?

By Lemma 4 of the main text, the partition at the cutoff R(θB) is the best for the CEO

partition under which the board is willing to approve the project after message r = h. A

finer partitioning cannot increase the CEO’s expected payoff. To do so, such a partition must

result in project approval for some θ ∈ (θC , R(θB)), which is impossible since θ = R(θB) is

the lowest value of a project that the board approves in any partition.
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Proof of Proposition OA-3: Consider the case where the constraint for the upper bound

is loose, L(θC+γ) ≥ θS. Then, a board with θB = θH implements the shareholders’ first best

outcome. Now suppose that this constraint is binding, L(θC+γ) < θS. If the board is charac-

terized by θB = θH , only an uninformative pooling equilibrium where the project is rejected

can arise. The shareholders compare two outcomes: (i) set θB = H−1(L(θC + γ)) ∈ (θS, θH)

and incentivize informative communication with the lowest possible overinvestment, or (ii)

set any θB ∈ (H−1(L(θC + γ)), θmax] and acquiesce to project rejection after uninformative

communication. By our tie-breaking assumption, θB = θmax in this case. The former cutoff

means overinvestment and the latter cutoff means underinvestment (in fact, zero invest-

ment), because H−1(L(θC + γ)) < θH < θmax and any board with θB < θH overinvests while

any board with θB > θH underinvests in novel projects.

When θS ≤ E[θ], the shareholders prefer option (i) because project approval after r = h

generates a positive value, E[θ|θ ≥ θR] > E[θ] ≥ θS. When θS ≥ E[θ], the shareholders prefer

option (i) only when L(θC + γ) > H(θS). (Note that the shareholders of type θS > E[θ]

earn a non-negative project value if θR ≥ H(θS).) In contrast, when H(θS) > L(θC + γ), the

shareholders prefer option (ii).

Proof of Lemma OA-1: By Lemma 7 in the main text, for a given κ, the CEO opti-

mally sets θR ∈ [R(θB), R̂(θB, κ)] and expects the decision cutoff θM = R̂(θB, κ). Take the

intersection of the intervals [R(θB), R̂(θB, κ)] for all feasible levels of κ, i.e., the interval

[R(θB), R̂(θB, κ)]. For any θR from this interval, the board’s decision cutoff is, for a given κ,

θM = R̂(θB, κ). Recall that this is an identical decision cutoff that the CEO would implement

if she knew κ in advance. Therefore, it is optimal for the CEO to set θR ∈ [R(θB), R̂(θB, κ)];

this achieves an equivalent outcome, as if the CEO had observed the realization of an un-

known κ.

Proof of Lemma OA-2: For given κ, we know that the optimal board is θ̂H = min{θH , θS+

κ}, which is increasing in κ. For an uncertain κ, the optimal board must be in between the

least conservative optimal board (i.e., the optimal board for the lowest learning cost) and

the most conservative optimal board (i.e., the optimal board for the highest learning cost),

min{θH , θS+κ} ≤ θ̂H ≤ min{θH , θS+κ}. Since κ > 0, the optimal board is biased, θ̂H > θS.
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Proof of Lemma OA-3: When characterizing the extreme points of NL0 and NL1, we

apply Proposition 2 in Caplin, Dean, and Leahy (2019). It characterizes the optimal strat-

egy of a rationally inattentive receiver (i.e., board) that satisfies the martingale property.

In particular, we use the fact that if the project decision is binary (approve or reject) and

an interim belief is located in a learning region, the optimal board information acquisition

strategy is a lottery over two final beliefs. The first final belief, µt, is in the border of NL1

(a point t) and leads to the project approval, and the second final belief µt′ is in the border

of NL0 (a point t′) and leads to the project rejection. To derive these borderline posterior

beliefs, we apply the Invariant Likelihood Ratio (ILR) Equations for Chosen Options’ prop-

erty. Its geometric interpretation in 2D-space is that the slopes of the board’s net payoff

function at points t and t′,
∑

j µ
t
juB(1, θj) + κH(µt) and

∑
j µ

t
juB(0, θj) + κH(µt′), must be

identical. Intuitively, this property uses the fact that the board’s net payoff function emerges

as a result of concavification and, after concavification, the payoff function is by definition

linear in the learning region and strictly concave in non-learning regions. Figure 5 in Caplin,

Dean, and Leahy (2019) illustrates this property.

We begin with deriving the extreme points D and F on the BC-line where µ1 = 0 and

µ2 + µ3 = 1. In the borderline point D, the board approves the project, and the board’s net

payoff function is µD
3 (θ3 − θB − κ lnµD

3 ) + (1− µD
3 )(θ2 − θB − κ ln(1− µD

3 )); its slope in µ3-

dimension is (θ3−θB−κ lnµD
3 )−(θ2−θB−κ ln(1−µD

3 )). In the borderline point F , the board

rejects the project, and the board’s net payoff function is −µF
3 κ lnµ

F
3 −(1−µF

3 )κ ln(1−µF
3 )).

Its slope in µ3-dimension is −κ lnµF
3 + κ ln(1− µF

3 ). As in Caplin, Dean, and Leahy (2019),

we use that the slopes are equal if the state-specific components are equal across states,

θ3 − θB − κ lnµD
3 = −κ lnµF

3 and θ2 − θB − κ ln(1−µD
3 ) = −κ ln(1−µF

3 ). After rearranging,

e
1
κ
(θ3−θB) =

µD
3

µF
3

and e
1
κ
(θ2−θB) =

1−µD
3

1−µF
3
. The unique solution to this system of two linear

equations is

(µD
3 , µ

F
3 ) =

(
e

1
κ
(θ3−θ2) − e

1
κ
(θ3−θB)

e
1
κ
(θ3−θ2) − 1

,
e

1
κ
(θB−θ2) − 1

e
1
κ
(θ3−θ2) − 1

)
.

Note that for θB ∈ (θ2, θ3), it always holds that µ
D
3 ∈ (0, 1) and µF

3 ∈ (0, 1). That is, NL1 is

non-empty.
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The extreme points E and G are on the AC-line where µ2 = 0 and µ1 + µ3 = 1. In

the borderline point E, the board approves the project, and the board’s net payoff function

is µE
3 (θ3 − θB − κ lnµE

3 ) + (1 − µE
3 )(θ1 − θB − κ ln(1 − µE

3 )). Its slope in µ3-dimension is

(θ3−θB−κ lnµE
3 )− (θ1−θB−κ ln(1−µE

3 )). In the borderline point G, the board rejects the

project, and the board’s net payoff function is −µG
3 κ lnµ

G
3 − (1−µG

3 )κ ln(1−µG
3 )). Its slope

in µ3-dimension is −κ lnµG
3 + κ ln(1− µG

3 ). Imposing that the state-specific components are

equal across states and rearranging yields e
1
κ
(θ3−θB) =

µE
3

µG
3
and e

1
κ
(θ1−θB) =

1−µE
3

1−µG
3
. The unique

solution to this system of two linear equations is

(µE
3 , µ

G
3 ) =

(
e

1
κ
(θ3−θ1) − e

1
κ
(θ3−θB)

e
1
κ
(θ3−θ1) − 1

,
e

1
κ
(θB−θ1) − 1

e
1
κ
(θ3−θ1) − 1

)
.

Note that for θB ∈ (θ2, θ3), it always holds that µ
E
3 ∈ (0, 1) and µG

3 ∈ (0, 1). That is, NL0 is

non-empty.

Proof of Lemma OA-4: The proof is by contradiction. Let W (µ) ≡ E[uC(·) | r] be the

expected payoff of the CEO at the interim stage for a given report realization (and the

interim belief µ that it invokes). We refer to W (µ) as the CEO’s “indirect value function.”17

The optimal report is characterized by the distribution ϕ̃ over the reduced set Ŝ, where

ϕ̃ =
(
ϕ̃r
)
r∈Ŝ

= arg max
ϕ∈∆(Ŝ)

∑
r∈Ŝ

ϕrW (µr), (OA-2)

subject to the martingale property, µo =
∑

r∈Ŝ ϕ
rµr.18 We show that any distribution with

a positive ϕE, ϕF , or ϕG is not optimal.

(i) Suppose ϕ̃E > 0: Construct a refined distribution ϕ̂ by redistributing all probability

mass from point E to points A and C. The probability mass is divided into (1 −

µE
3 , µ

E
3 ) = (µE

1 , µ
E
3 ) shares such that the martingale property is satisfied, (1−µE

3 )µ
A+

17Because the report discourages additional information acquisition, the board’s action at the interim
stage (i.e., for a given belief µ) is a deterministic variable, characterized by a function, σ : ∆(Θ) → {0, 1}.
With this observation, we can easily express the expected payoff of the CEO at the interim stage: W (µ) =

σ(µ)
(∑

j µjθj − θC

)
.

18More precisely, the problem is characterized by 18 constraints, where 14 inequalities and one equality
are due to the existence of a simplex, 0 ≤ ϕr ≤ 1, r ∈ Ŝ,

∑
r∈Ŝ ϕ

r = 1, and three equalities are the martingale
properties: µo

j =
∑

r∈Ŝ ϕ
rµr

j , j = 1, 2, 3.
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µE
3 µ

C = µE. That is, ϕ̂A = ϕ̃A + µE
1 ϕ̃

E < 1, ϕ̂C = ϕ̃C + µE
3 ϕ̃

E < 1, ϕ̂E = 0, and ϕ̂ = ϕ̃

otherwise. The redistribution increases the CEO’s objective,

∑
r∈Ŝ

ϕ̂W (µ)−
∑
r∈Ŝ

ϕ̃W (µ) = ϕ̃E[µE
1 W (µA)+µE

3 W (µC)−W (µE)] = −ϕ̃EµE
1 W (µA) > 0,

which follows from µE
1 > 0, ϕ̃E > 0, and W (µA) = θ1 − θC < 0.

(ii) Suppose ϕ̃F > 0: By analogy, construct a refined distribution ϕ̂ by redistributing all

probability mass from point F to points B and C. The probability mass is divided

into (1 − µF
3 , µ

F
3 ) = (µF

2 , µ
F
3 ) shares such that the martingale property is satisfied,

(1 − µF
3 )µ

B + µF
3 µ

C = µF . That is, ϕ̂B = ϕ̃B + µF
2 ϕ̃

F < 1, ϕ̂C = ϕ̃C + µF
3 ϕ̃

F < 1,

ϕ̂F = 0, and ϕ̂ = ϕ̃ otherwise. The redistribution increases the CEO’s objective,

∑
r∈Ŝ

ϕ̂W (µ)−
∑
r∈Ŝ

ϕ̃W (µ) = ϕ̃F [µF
2 W (µB) + µF

3 W (µC)−W (µF )] = ϕ̃FµF
3 W (µC) > 0,

which follows from µF
3 > 0, ϕ̃F > 0, and W (µC) = θ3 − θC > 0.

(iii) Suppose ϕ̃G > 0: As in the case of point E, construct a refined distribution ϕ̂ by

redistributing all probability mass from point G to points A and C. The probability

mass is divided into (1−µG
3 , µ

G
3 ) = (µG

1 , µ
G
3 ) shares such that the martingale property is

satisfied, (1−µG
3 )µ

A+µG
3 µ

C = µG. That is, ϕ̂A = ϕ̃A+µG
1 ϕ̃

G < 1, ϕ̂C = ϕ̃C+µG
3 ϕ̃

G < 1,

ϕ̂G = 0, and ϕ̂ = ϕ̃ otherwise. The redistribution increases the CEO’s objective,

∑
r∈Ŝ

ϕ̂W (µ)−
∑
r∈Ŝ

ϕ̃W (µ) = ϕ̃G[µG
1 W (µA) + µG

3 W (µC)−W (µG)] = ϕ̃GµG
3 W (µC) > 0,

which follows from µG
3 > 0, ϕ̃G > 0, and W (µC) = θ3 − θC > 0.

Proof of Proposition OA-4: Let, as in the proof of Lemma OA-4, W (µ) ≡ E[uC(·)|r]

be the CEO’s indirect value function. We analyze whether an alternative convex hull exists

such that the prior lies in the hull and a signal can be constructed from extreme points of the

hull. By Carathéodory’s theorem, concavification over a two-dimensional simplex is based on
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at most three linearly biased points. In our case, convex hulls created by triplets of linearly

biased points are {ABD,ACD,ABC}. In addition, we have convex hulls constructed by

pairs of points, i.e., lines. We proceed in two steps. First, we suppose that the prior is not on

any line between points {A,B,C,D}, which is equivalent to being in the interior of ∆ABD or

in the interior of ∆ACD. This eliminates convex hulls constructed by pairs of points. Second,

we analyze the boundaries of ∆ABD and ∆ACD.

• For any prior in the interiors, µ0 ∈ int(∆ABD)∪ int(∆ACD), the only alternative convex

hull is ∆ABC . Replacing ϕ̃ (where ϕ̃ = ϕABD or ϕ̃ = ϕACD) by ϕABC is equivalent to

redistributing all probability mass ϕ̃D from pointD to points B and C. The probability

mass is divided into (1−µD
3 , µ

D
3 ) = (µD

2 , µ
D
3 ) shares such that the martingale property

is satisfied, (1 − µD
3 )µ

B + µD
3 µ

C = µD. That is, ϕB
ABC = ϕ̃B + µD

2 ϕ̃
D < 1, ϕC

ABC =

ϕ̃C + µD
3 ϕ̃

D < 1, ϕD
ABC = 0, and ϕABC = ϕ̃ otherwise. This redistribution decreases

the CEO’s objective,

∑
r∈Ŝ

ϕABCW (µ)−
∑
r∈Ŝ

ϕ̃W (µ) = ϕ̃D[µD
2 W (µB) + µD

3 W (µC)−W (µD)]

= −ϕ̃D(1− µD
3 )W (µB) < 0,

because µo
2 > 0 and µo

3 > 0 (hence, ϕ̃D > 0), and W (µB) = θ2 − θC > 0.

• Consider boundaries of the simplex. For µo
1 = 0, we replicate the argument from above;

redistribution of the probability mass from point D to points B and C decreases

the CEO’s objective as W (µD) > µD
2 W (µB) + µD

3 W (µC). For µo
2 = 0, all feasible

signal distributions based on {A,B,C,D} are exactly equivalent, (ϕA, ϕB, ϕC , ϕD) =

(µo
1, 0, µ

o
3, 0). The same holds for µo

3 = 0, where (ϕA, ϕB, ϕC , ϕD) = (µo
1, µ

o
2, 0, 0).

• The remaining case is when µ0 is located on AD line but not on the boundary. Then,

µo
2

1−µD
3

=
µo
3

µD
3
, and ϕABD = ϕACD. No other distribution based on {A,B,C,D} is

feasible.

To sum up, none of the alternative concavifications over Ŝ is a solution to the CEO’s linear

programming problem in equation (OA-2).
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Proof of Corollary OA-2: Follows directly from Proposition OA-4 and is omitted.

Proof of Corollary OA-3: For a strong conflict (µ0 ∈ ∆ABD) we can coarsen the report

realizations with interim beliefs µA and µB at points A and B leading to rejection, into a

single realization with interim belief µL at point L, where

µL =
ϕ̃A

ϕ̃A + ϕ̃B
µA +

ϕ̃B

ϕ̃A + ϕ̃B
µB.

The optimal 3D-distribution then is equivalent to a 2D-distribution ϕLD over a subset {L,D}

where

(ϕL
LD, ϕ

D
LD) ≡

(
ϕA
ABD + ϕB

ABD, ϕ
D
ABD

)
.

For a weak conflict (µ0 ∈ ∆ACD) we can coarsen the report realizations with interim beliefs

µC and µD at points C and D leading to approval, into a single realization with interim

belief µH at point H, where

µH =
ϕ̃C

ϕ̃C + ϕ̃D
µC +

ϕ̃D

ϕ̃C + ϕ̃D
µD.

The optimal 3D-distribution is equivalent to a 2D-distribution ϕAH over a subset {A,H},

where

(ϕA
AH , ϕ

H
AH) ≡

(
ϕA
ACD, ϕ

C
ACD + ϕD

ACD

)
.
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