Journal of Financial Economics 145 (2022) 178-193

journal homepage: www.elsevier.com/locate/jfec

Contents lists available at ScienceDirect

Journal of Financial Economics

Silence is safest: Information disclosure when the audience’s )

preferences are uncertain”

Philip Bond**, Yao Zeng"

Check for
updates

3 Foster School of Business, University of Washington, 4273 E Stevens Way NE, Seattle, WA 98195, USA
b Wharton School, University of Pennsylvania, 3620 Locust Walk, Philadelphia, PA 19104, USA

ARTICLE INFO

ABSTRACT

Article history:

Received 18 July 2019

Revised 4 May 2021

Accepted 8 June 2021

Available online 20 September 2021

JEL classification:

We examine voluntary disclosure decisions when firms are uncertain about audience pref-
erences and are risk averse. In contrast to classic “unraveling” results, some firms remain
silent in equilibrium. Silence is safer than disclosure; silence reduces the sensitivity of a
firm’s payoff to audience preferences. Increases in firm (audience) risk-aversion reduce (in-
crease) disclosure. Our model explains why some firms do not disclose earnings break-
downs, executive compensation, or Environmental, Social, and Governance (ESG) perfor-

D81 mance when they face diverse audiences, and why they disclose less under regulatory rules

D82 mandating that disclosure be entirely public.

g?i © 2021 The Authors. Published by Elsevier B.V.
This is an open access article under the CC BY-NC-ND license

Keywords: (http://creativecommons.org/licenses/by-nc-nd/4.0/)

Information disclosure
Risk-aversion
Uncertainty
Preferences

* Foster School of Business, University of Washington, and Wharton
School, University of Pennsylvania. We thank Ron Kaniel (editor), an
anonymous referee, Bruce Carlin, Selman Erol, Will Gornall, Brett Green,
Robin Greenwood, Alexander Guembel, Rick Harbaugh, Andrey Malenko,
Nadya Malenko, Steven Malliaris, Uday Rajan, Anjan Thakor, Ansgar
Walther, Christina Zhu, Ben Zou, and seminar and conference audiences
at Arizona State University, Columbia University, Copenhagen Business
School, Harvard University, Johns Hopkins University, Peking University,
Stockholm School of Economics, the University of Colorado, the Univer-
sity of Georgia, the University of Indiana, the University of Oxford, the
University of Texas at Dallas, the University of Toronto, the University
of Warwick, the University of Washington, Yeshiva University, the Fed-
eral Reserve Bank of Cleveland, the FTG-LSE summer conference, the UBC
summer conference, and the WFA for useful comments. Any errors are
our own.

* Corresponding author.

E-mail addresses: apbond@uw.edu (P. Bond),
yaozeng@wharton.upenn.edu (Y. Zeng).

https://doi.org/10.1016/j.jfineco.2021.08.012

1. Introduction

Firms possess large amounts of information that is rel-
evant to investors, customers, and other stakeholders, and
that firms could voluntarily disclose if they wished (e.g.,
Graham et al., 2005). However, there are many cases in
which valuable information that is potentially disclosable
is not disclosed, and firms instead stay silent. As exam-
ples: firms frequently report only aggregate earnings, with-
out geographic or business segment decompositions; pro-
vide little guidance about future earnings; minimize the
information they disclose about executive compensation;
and refrain from reporting carbon emissions and Environ-
mental, Social, and Governance (ESG) performance.! This
silence on the part of firms with respect to value-relevant

1 See, respectively, and for example: Hope et al. (2013),
Harris (1998), Botosan and Stanford (2005), Bova et al. (2015),
Murphy (2012), Bolton and Kacperczyk (2020); Ilhan et al. (2020), and
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information is puzzling in light of the well-known “unrav-
eling” argument that predicts that, in equilibrium, firms
disclose all information that they are able to.> In brief,
the unraveling argument is that the firm with the most
favorable information certainly discloses; the audience for
the disclosure then interprets silence as indicating that the
firm does not have the most favorable information; but
then the firm with the second most favorable piece of in-
formation also discloses, and so on.

In this paper, we argue that in many settings firms stay
silent because doing so is safer than disclosure; specifically,
firms are uncertain about what it would be most beneficial
for their audiences to believe, and silence reduces this risk.
For example, a firm making large profits in a specific mar-
ket would like to convey this information to its investors,
but would often like an array of other economic agents,
including competitors, tax authorities, regulators, and em-
ployee unions, to believe that profits in this market are
low. If the firm is uncertain about the relative importance
of these different parts of its audience, it is accordingly
uncertain about whether it is better to try to convince its
combined audience that profits in this market are high, or
low. We show that, in many cases, firms respond to this
uncertainty by staying silent, because doing so reduces the
variance of firm payoffs. Relative to leading explanations,
our analysis is able to account for silence even when dis-
closure has no direct cost, and even when there is no un-
certainty that the firm possesses information to disclose
(see Grossman and Hart, 1980; Jovanovic, 1982; Dye, 1985).

Our analysis further implies that silence is driven by a
firm’s uncertainty about what its audience wants to see.
A number of extant empirical studies are consistent with
this prediction (Section 7). For example, firm silence is em-
pirically associated with employees with more bargaining
power; exposure to public disapproval of tax avoidance via
“income shifting”; and fears of competition. Our analysis
also provides a simple explanation for the increasing will-
ingness of firms to disclose carbon emissions and ESG per-
formance over time, namely, increasing homogeneity of au-
dience preferences; and is consistent with the view that
mandatory disclosure of executive compensation is costly
to firms because it exposes them to disapproval from out-
side the firm.

Closely related, our analysis predicts that when tar-
geted disclosure to specific subsets of economic agents
is possible, firms will regularly avail themselves of this
opportunity, because doing so reduces their uncertainty
about what an audience wants to see. For this reason,
regulations that make targeted disclosure more difficult,
such as Regulation Fair Disclosure in the U.S., may end up
reducing disclosure. Similarly, and perhaps paradoxically,
technological change that reduces frictions in sharing in-
formation® may result in less disclosure, because it makes

Amel-Zadeh and Serafeim (2018). We detail our analysis’s application to
these specific examples in Section 7.

2 See Viscusi (1978), Grossman and Hart (1980), Milgrom (1981),
Grossman (1981), and Milgrom and Roberts (1986). Dranove and
Jin (2010) survey the literature.

3 See, for example, Warren et al. (2015) for a discussion of “How Big
Data Will Change Accounting,” including the prediction that “Big Data will
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targeted disclosure harder. Indeed, anecdotal accounts
suggest that firms and CEOs have become more reluctant
to make public remarks and instead are increasingly “act-
ing like a politician” due to the increasing use of digital
communication and recordings, which allows gaffes to go
viral and trigger backlash from unfavorable audiences.*

Our paper contributes to the large literature on infor-
mation disclosure. In our reading, the explanations of si-
lence with widest applicability are that disclosure may be
costly (Grossman and Hart, 1980; Jovanovic, 1982) and that
some firms may be exogenously unable to disclose, leading
to endogenous silence by some firms that are able to dis-
close (Dye, 1985).> An attractive feature of our analysis is
its ability to explain silence in settings in which disclosure
is both cheap and known to be feasible.

Researchers have proposed many alternative explana-
tions for silence, as surveyed by Dranove and Jin (2010).
Among them, some share our focus on audience hetero-
geneity, though rely on very different economic forces.
For example, Fishman and Hagerty (2003) show that si-
lence arises if some audience members are unable to pro-
cess the information content of disclosure. Harbaugh and
To (2020) consider a setting in which the sender’s type
is drawn from the interval [0, 1], but disclosures are re-
stricted to specifying which element of a finite partition
of [0, 1] the type belongs to. Moreover, the audience is
endowed with a private signal about the sender’s type.
Consequently, the best senders in a partition element may
prefer to remain silent to avoid mixing with mediocre
senders in the same partition element, and thus the un-
raveling argument breaks down. Similarly, Quigley and
Walther (2020) show that when disclosing is costly while
the audience observes a separate noisy signal about the
sender, the best sender may remain silent, rely on the au-
dience’s signal, and thus save the disclosure cost. This then
generates “reverse unraveling” in which other sender-types
also remain silent to pool with higher sender-types.

Dutta and Trueman (2002), Suijs (2007), and
Celik (2014) all analyze relatively special situations in
which the firm as the sender is unsure how the audience
will respond to a disclosure. In Dutta and Trueman (2002),
the firm has two pieces of information, one representing a
“fact” about the firm and another governing how the au-
dience would interpret the fact; the firm can only disclose
the former. However, there is a strictly positive probability
that the firm has no “fact” to disclose, so that the eco-

improve the quality and relevance of accounting information, thereby en-
hancing transparency and stakeholder decision making.”

4 See “Hold Your Peace,” The Economist, Vol. 429, Issue 9115.

5 Unraveling results have been generalized to wider classes of
economies by papers such as Okuno-Fujiwara et al. (1990) and
Seidmann and Winter (1997). In particular, Okuno-
Fujiwara et al. (1990) stress the importance of the monotonicity of
the sender’s expected utility in the receiver’s beliefs, and include exam-
ples in which a failure of this property leads to full silence. Our paper
can be viewed as identifying a set of natural economic conditions that
generate non-monotonicity of the sender’s expected utility in receiver
beliefs. In doing so, we characterize the extent of silence—typically,
partial rather than full—along with comparative statics with respect
to sender and receiver risk aversion. Hagenbach et al. (2014) further
consider pre-play information disclosure before general Bayesian games
and provide sufficient conditions for unraveling.
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nomic forces that generate silence in Dye (1985) operate
in their paper also.5 In Suijs’s (2007) environment (unlike
ours), there is a direct benefit to silence.” In Celik (2014),
the firm as a seller both chooses whether to disclose a
location on a Hotelling line and makes a take-it-or-leave-it
price offer to a buyer whose location on the Hotelling line
is assumed to follow a uniform distribution.® The details
of price formation are important: if instead there were
several competing buyers, the only equilibrium would be
full disclosure.

2. Example

We start with an illustrative example. We emphasize
that the example’s functional form choices and distribu-
tional assumptions are not essential, as our subsequent re-
sults demonstrate.

A firm can disclose to an audience value-relevant infor-
mation, e.g., profits in a particular market, denoted by x.
The value of x lies in [0, 1], and the audience’s priors about
x are given by the density function

f=1-a(1-2x) (1)

where a € [-1, 1] is a parameter. The case a = 0 is the uni-
form distribution, while a = —1,1 respectively are lower
and upper triangular distributions.

The audience for the firm’s disclosure consists of in-
vestors, and another party who we label an antagonist,
and depending on the application may variously represent
a regulator, tax authority, employee group, or competitor.
Let n denote the audience’s beliefs about x, which de-
pend on whether the firm discloses or stays silent. The
firm is uncertain whether the antagonist is passive or ag-
gressive and attaches probability % to each possibility. The
firm’s risk preferences are represented by a strictly con-
cave function v. If the antagonist is passive, the firm’'s value
is v(E[x — 1|pt]), while if the antagonist is aggressive, the
firm’s value is v(E[x — 2x|]). Concretely, one can interpret
these payoffs as being composed of E[x|u] from investors,
and either -1 or E[—2x|x] from passive and aggressive an-
tagonists, respectively.

We highlight three features of the example that are
important. First, the firm benefits from investors believ-
ing that x is high, but benefits from the antagonist believ-
ing that x is low. Second, the firm is uncertain about how
much it will benefit from the antagonist believing that x
is low. Third, the firm is effectively risk-averse (either be-
cause of intrinsic preferences or contracting frictions) over
outcomes.

6 Specifically, Dutta and Trueman (2002) state that if the probability of
the firm knowing the “fact” is 1, unraveling always happens in equilib-
rium.

7 Specifically, in Suijs’s (2007) model, disclosure gives a payoff of either
U(0) or U(1), with probabilities 1 — p(¢) and p(¢) respectively, where
¢ is the sender’s type. Silence gives payoffs of U(%) and something at
least U(0), with corresponding probabilities, and regardless of audience
inferences about what silence means. So if the type space is such that
1 — p(¢) is sufficiently high for all types, silence is an equilibrium.

8 These assumptions imply that disclosing sellers at the ends of the line
face a severe trade off between proposing a higher price and achieving a
reasonable sale probability.
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Before proceeding, we briefly note an alternative inter-
pretion, in which x denotes a firm’s carbon emissions (or
alternatively, an ESG score). Higher carbon emissions are
positively correlated with short-term cash flows, but in-
vestors dislike them for a mixture of environmental con-
cerns and fears of future regulation. The firm is uncertain
about the balance of investors’ conflicting desires, and so
is uncertain whether its payoff will be v(E[x —1|u]) or
V(E[—x|p]).

In Fig. 1, we plot v(x — 1) and v(—x). “Extreme” firms
that have high or low values of x face the most uncertainty
related to the audience’s identity (specifically, whether the
antagonist is passive or aggressive). Firms with intermedi-
ate values face little uncertainty; and the firm x = % faces
no uncertainty.

We write J(u) for the firm's expected value under au-
dience beliefs ju:

J() = (Bl 1]ja]) + FUEL-Al ).

If the firm discloses x, the audience’s beliefs are concen-
trated on x, and with slight abuse of notation, the firm’s
expected value is

1 1
Jx) = iv(x -1)+ iv(—x).

In Fig. 1 we also plot J(x), the firm’s value from disclosure.
It is a strictly concave function of x. Additionally, and spe-
cial to this example, it is symmetric about x = %

An equilibrium is characterized by the set of firms S c
[0, 1] that stay silent. All silent firms face the same audi-
ence beliefs, which we denote by u%; and hence all silent
firms have the same payoff J(115).

2.1. Silence is safest

An immediate implication is that if an equilibrium en-
tails silence, the silence set consists of “extreme” firms
with high or low values of x. That is, there are x and x
such that the silence set is

S=1[0,x) U (% 1].

Moreover, firms x and x are indifferent between silence
and disclosure:

J@) =1®) =](11°). ()

We next rewrite (2) more explicitly, focusing on the case of
a > 0, so that the audience’s prior has an upwards sloping
density. (The case of a < 0 is directly analogous.) Two fea-
tures specific to the example are very helpful in rewriting
(2). First, the symmetry of J(x) immediately implies that

3)

Second, a firm’s value after silence equals the value from
disclosing an x equal to the expected value of silent firms,

E[x|15]:
1) = (el @

The symmetry property (3) and the focus on upwards slop-
ing densities (a > 0) together imply that the average type

Xx=1-x.
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Silence region:
S =1[0,z] U [z,1]

g

8I
—_

Fig. 1. Graphical illustration of example of Section 2.

of a silent firm is above % From (4), it follows that the

equilibrium condition (2) can be written simply as
1-x=E[x|]x<xorx>1-x] (5)
That is, silence induces audience beliefs such that the ex-
pected value of x of a silent firm coincides with a firm
that is happy to disclose. Disclosing firms are intermedi-
ate firms, which face less uncertainty from the audience’s
identity. By staying silent, extreme firms achieve safer out-
comes, which they prefer because of risk aversion—that is,
silence is safest.

2.2. Equilibrium silence

If a=0, the audience’s prior is uniform, and x = %
solves (5). In this case, there is an equilibrium in which all
firms other than x = % remain silent; and even firm x = %
is indifferent between silence and disclosure.

For a e (0,1), the left-hand side (LHS) of (5) is less
than the right-hand side (RHS) at x= % On the other
hand, as x — 0, the LHS approaches 1, while the RHS ap-
proaches %, which is strictly less than 1, because si-
lence pools firms with low and high values of x together.
So by continuity, there exists x € (0, 1) that solves (5), cor-
responding to an equilibrium in which some firms stay
silent and some disclose.

181

Moreover, substitution of the density function into
(5) delivers the explicit solution:

~(1—al)+/(1 = Jal)(1 + }Jal)

3lal

X =

It is straightforward to show that x € [O, %] with x — 0, 1
as |a] - 1,0.

In particular, the benefit of silence lies in extreme firms
pooling together so that the audience believes they are av-
erage. This benefit is largest when the audience’s prior be-
liefs attach similar probabilities to both “low” and “high”
types, leading to greater equilibrium silence.

3. Model

We now state our formal model, which generalizes the
example. A firm has a type x drawn from a compact set
X c %, which we normalize to X = [0, 1]. The firm is pri-
vately informed about its type x, which the audience does
not know. The audience’s prior of x is given by a probabil-
ity measure /o, which has full support over X, and admits
a density function f.

The firm can costlessly disclose x to an audience, or al-
ternatively, stay silent. Subsequent to a firm’s disclosure or
silence, audience beliefs are given by a probability mea-
sure . Specifically, if a firm discloses x, audience beliefs
are concentrated on x. If instead a firm stays silent, audi-
ence beliefs are given by w5, which is obtained from the
initial beliefs wy after conditioning on x belonging to the
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set of firms that stay silent in equilibrium, which we de-
note by S.

The firm is uncertain about its audience. The firm’s pay-
off depends on the realized identity of its audience, and
on the audience’s beliefs about its type. The set of possi-
ble audiences is N and a specific audience is denoted by
i, and has probability Pr (i). Let p;(n) be the firm’s payoff
from an audience i with beliefs p about the firm’s type.
We assume that p;(w) is continuous as a function of wu,
i.e., if u, converges weakly to u, then p;(un) — p;j(n). We
write p;(x) for the case in which the firm discloses and so
[ is concentrated on x. Note that p;(x) is continuous in
x. The payoff function p; summarizes how audience i’s ac-
tions given beliefs y affect the firm.

We assume that audiences are (weakly) risk-averse in
the sense that they dislike uncertainty about the firm’s
type, and this in turn negatively impacts the firm:

pi(i) < E[pi(x)| 1] (6)

Audience risk-neutrality corresponds to (6) holding with
equality. We emphasize that p;(x) may be increasing, de-
creasing, or even non-monotonic in x. Note that audience
risk aversion makes silence costly for the firm, making it
harder for silence to arise in equilibrium.

Because the firm is uncertain about its audience, the
firm’s expected value depends on its risk preferences,
which are captured by a strictly increasing function v,
henceforth the firm’s value. For now, we allow v to be ei-
ther concave or convex. The firm’s expected value if the
audience has beliefs w is hence

J() = E[v(pi(u))] = Y Pr(hv(pi(u))-

ieN
We write J(x) for the firm’s expected value after disclosing
x, henceforth the firm’s disclosure value.

As much as possible, we express results in terms of the
expected value function J. Note that J(x) inherits continu-
ity from p;(x). As noted, at this point we have made no
assumptions on the shape of p;(x).

We impose mild regularity assumptions:

Assumption 1. J(x) has only a finite number of extrema.

audiences ie N, the derivative

remains bounded as x — 0, 1.

Assumption 2. For all
w(pi®)
X
fx)

x) exists

Assumption 3. For any constant x > 0, lim,_, ¢ ==

and is strictly positive.

Assumption 1 rules out economically uninteresting
cases in which J(x) is flat, or oscillates infinitely often.
Assumptions 2 and 3 cover extreme firm types, and relate
to audience preferences and the audience priors, respec-
tively. We emphasize that Assumptions 2 and 3 are used
only by Proposition 6, which gives a set of sufficient con-
ditions for a silence equilibrium to exist, and play no role
in the rest of our analysis.

An equilibrium is characterized by a “silence” set S of
firm types that do not disclose, and stay silent. The re-
maining firms X\S disclose. The equilibrium condition is
that each firm’s decision between disclosure and silence is
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optimal, i.e.,
Jx) < J(1®) for all x e
J0 = J (1) for all s ¢ S.

Note that if all firms disclose, S =@, and J(x°) is not de-
fined. Indeed, full disclosure can always be supported as
an equilibrium by assigning off-equilibrium-path beliefs
in which the audience interprets silence as meaning that
the firm’s type is argminy.yxJ(x). Our analysis character-
izes when equilibria with silence exist, and the form they
take. We refer to any equilibrium with po(S) > 0 as a si-
lence equilibrium; and further distinguish between equilib-
ria with full silence, i.e., 1o(S) = 1, and with partial silence,
i.e, 0 < o(S) < 1. Similarly, an equilibrium with g (S) =
0 has full disclosure.

4. Silence is safest

We first characterize an important feature of silence
equilibria, namely, a sense in which “silence is safest,”
thereby generalizing our previous observations about the
example. Our subsequent analysis gives necessary and suf-
ficient conditions for silence equilibria to exist.

Specifically, we explore the implications of the firm’s
expected value function satisfying the following simple
property, which we label as “average is better” (AB):

J(w) < JEE[X|pe]).

Property (AB) says that if the audience’s beliefs about the
firm are given by u, the firm would (weakly) benefit from
the audience instead treating the firm as the average of
these types, E[x|@]. This property can be viewed as a
strengthening of audience risk aversion (6). That is: if the
payoff functions p;(x) are weakly concave (see discussion
below), then audience risk-aversion (6) implies

pi() < pi(E[X|]) (7)
for each audience i. Inequality (7) immediately implies
(AB).

Property (AB) directly implies a key property of any si-
lence equilibrium:

(AB)

Proposition 1. Let (AB) hold. In any silence equilibrium, a firm
with type equal to the average type of silent firms, E [x|u5],
weakly prefers disclosure to silence; and the set of firm types
that strictly prefer silence to disclosure is not an interval.

The first statement in Proposition 1 is J(E[x|u’]) >

J(#®), which is simply a special case of (AB). For the sec-
ond statement, suppose to the contrary that the stated set
is an interval. By Assumption 1, only a finite number of
firm types can be indifferent between silence and disclo-
sure, implying that E[x|4.%] belongs to the interval, contra-
dicting the first statement.

Proposition 1 says that in any silence equilibrium there
are firms sandwiched between silent firms that are happy
to disclose. The advantage of silence is that the audience
interprets it as meaning that the average type of silent
firms, E[x|,u5], corresponds to a happy-to-disclose type.
This averaging effect is the “safety” that a firm gains from
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staying silent; in other words, “silence is safest.”” We de-
velop this point further in Section 6.

As noted, a sufficient condition for (AB) is that the pay-
off functions p;(x) are weakly concave. To give economic
meaning to the concavity of p;(x), consider the case of au-
diences consisting of a mixture of investors and antago-
nists (see Section 2). Suppose that there is an audience in
which the antagonist is passive, so that if the firm knew it
faced this audience, it would focus on pleasing investors.
This investor-dominated audience can be taken as a “nu-
meraire” audience: without loss, denote this audience as
audience 1, and identify a firm’s type with the reaction of
investors, i.e., p;(x) =x. Then the concavity of p;(x) cor-
responds to antagonists growing increasingly unhappy at
marginal improvements in investor payoffs, i.e., increasing
marginal disutility. For much of our analysis we focus on
the case of concave payoff functions p;(x), both because
we believe it to be economically relevant, and because if
pi(x) are instead strictly convex, silence can arise for more
mechanical reasons, a point we explore in Appendix A.1.

We highlight that our paper’s central implication,
namely that a firm may remain silent if it is both uncer-
tain about audience preferences and risk averse, is inde-
pendent of both the concavity of p;(x) and of (AB). In par-
ticular, the necessary conditions in Propositions 2-4 hold
independently of these properties.

5. When do equilibria with silence emerge?
5.1. Necessary conditions for silence

Proposition 1 characterizes silence equilibria, condi-
tional on such equilibria existing. We next derive necessary
conditions for such equilibria to exist. To state our results,
it is useful to first express the unraveling condition (i.e.,
when full disclosure must happen) in terms of the firm’s
expected value function J:

Condition 1. For any non-null set S, there exists x € S such

that J(15) <J(x).

Condition 1 says that for any mix of firm types uS stay-
ing silent, there is always a firm type x € S that would ben-
efit from separating itself from the other firms and dis-
closing. If Condition 1 holds, it is immediate that the only
equilibrium has full disclosure.

Equilibrium silence can only exist if Condition 1 is vio-
lated, as in the example of Section 2. The key ingredients
in the example are that (I) the firm is unsure whether it
would benefit from convincing the audience that its type

9 We also note that if (AB) holds strictly for any p with non-null sup-
port, then Proposition 1 can be straightforwardly strengthened to state:
“In any silence equilibrium, a firm with type E[xms] strictly prefers dis-
closure to silence; and the set of firm types that weakly prefer silence to
disclosure is not an interval.” Along the same lines, if one assumes that
a firm always breaks indifference in favor of disclosure (a heuristic argu-
ment outside our model is that the firm knows its disclosure payoff from
a given audience, while its silence payoff depends on audience beliefs),
then Assumption 1 can be dropped, and Proposition 1 can be written sim-
ply as “In any silence equilibrium, a firm with type E[xlus] discloses; and
the silence set is not an interval.”
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is high, low, or perhaps intermediate, and (II) firm risk-
aversion. Moreover, it is important that (III) audiences are
not so risk-averse that they respond extremely negatively
to the uncertainty that silence leaves them with. All the
three conditions are necessary, as we next establish.

5.1.1. Uncertainty about audience preferences
First, silence only arises if at least some audiences differ
in their preference orderings:

Proposition 2. If there is no uncertainty over audience pref-
erence orderings, i.e., p; is ordinally equivalent to p; in the
sense that p;(x) < (<)p;(®) if and only if p;(x) < (<)p;(X)
for any i, j € N, then Condition 1 holds and the only equilib-
rium is full disclosure.

By Proposition 2, uncertainty over only the strength
of audience preferences for a higher value of x is insuf-
ficient to generate silence, since in this case all the au-
diences have ordinally equivalent preferences, and a ver-
sion of the standard unraveling proof applies. In contrast,
silence requires the firm to be unsure about whether an
audience values higher or lower values of x, at least over
some range. For instance, if the example of Section 2 is
perturbed so that the firm’s payoff is either E[x —1|u]
or E|x — %x|,u], depending on the audience, then the only
equilibrium is full disclosure.

Proposition 2 is true even if p;(x) is non-monotone in x,
illustrating that non-monotone audience preferences alone
are insufficient to generate silence in equilibrium. Roughly
speaking, if p;(x) is non-monotone, but all audiences have
ordinally equivalent preferences, the unraveling argument
still applies after a change in variables from x to p;(x).

5.1.2. Firm risk aversion

We now turn to our second necessary condition, firm
risk aversion. Recall that firm risk aversion naturally arises
from concentrated ownership, or from managerial risk-
aversion coupled with internal agency fictions, or from ex-
ternal financing frictions. If the firm is either risk-neutral
or risk-loving, then unraveling occurs, and all firms dis-
close.

Proposition 3. If the firm is either risk-neutral or risk-loving
(i.e., v weakly convex), then Condition 1 holds and the only
equilibrium is full disclosure.

In particular, if the firm is risk neutral (v linear) and
the payoff functions p; are linear, then one can simply
switch variables from x to E[p;(x)], and apply the standard
unraveling argument with respect to E[p;(x)]. The proof
of Proposition 3 extends this argument to cover convex v
functions and arbitrary p; functions.

5.1.3. Audience risk aversion

A third necessary condition is that audiences cannot
be too risk-averse. Recall that the risk-aversion of audi-
ence i is embodied in the relation between E[p;(x)|x] and
pi(w); greater risk aversion corresponds to a larger value
of E[p;(x)|it] — pi(1),'° with risk neutrality corresponding

10 See also 6.3, and the associated Appendix A.2.
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to this expression equalling zero. So as to avoid imposing
functional forms on p;, we focus on the extreme case of in-
finite audience risk aversion, and show that in this case the
only equilibrium is full disclosure. Formally, infinite risk-
aversion corresponds to'!
_inf p(®).
Resupp(iL)

pi(n) = (8)
Proposition 4. If audiences are infinitely risk-averse in the
sense of (8), then Condition 1 holds and the only equilibrium
is full disclosure.

Intuitively, silence is unlikely to be attractive if audi-
ences are very risk-averse, because in such cases it imposes
so much risk on audiences that it harms firms by more
than they gain by pooling and reducing their own risk
stemming from uncertainty about audience preferences.

5.14. Non-monotonicity of disclosure value J(x)

Our final necessary condition, which the example in
Section 2 illustrates, is that the firm’s disclosure value J(x)
must be non-monotone. Note that this is a necessary con-
dition only for the case that we focus on, namely that in
which (AB) holds, discussed in Section 4.'% Recall that un-
der (AB), silence equilibria entail disclosure by intermedi-
ate types, and silence by more extreme types. The only
way this can occur is if the disclosure value J(x) is non-
monotone:

Proposition 5. If (AB) holds and the disclosure value J(x) is
monotone, then Condition 1 holds and the only equilibrium is
full disclosure.

Propositions 2 and 3 already establish that both uncer-
tainty about audience preferences and firm risk-aversion
are necessary for silence. Proposition 5 shows that these
conditions are not sufficient. In particular, these conditions
generate silence only if they generate a non-monotone dis-
closure value J(x).

Whether or not uncertainty about audience preferences
and firm risk-aversion indeed generate a non-monotone
disclosure value J(x) depends on the probability distribu-
tion of different audiences. Lemma 1 shows that there
exist probability distributions under which j(x) is non-
monotone, at least for the case of concave payoff functions
that is our main focus.”

Lemma 1. If the payoff functions p;(x) are concave, the firm
is risk-averse, and there is uncertainty about audience prefer-
ences (i.e., there exist firm types x, & and audiences i, j such
that p;(x) < p;(X) and p;(X) < p;(x)), then there is a neigh-
borhood of probability distributions over audiences such that
J(x) is non-monotone.

11 Note that infinite risk-aversion violates the continuity axiom, and so
does not admit an expected utility representation.

12 Appendix A.1 presents an example in which J(x) is monotone, (AB) is
violated, and full silence arises.

13 We also note that non-monotonicity of J(x) does not nest uncertainty
about audience preferences. In particular, non-monotonicity of J(x) can
easily arise even if the sender knows the audience’s preferences; if, for
example, there is only one audience with non-monotone preferences.
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5.2. Sufficient conditions for silence

We next turn to sufficient conditions for the existence
of silence equilibria. To establish that such silence equilib-
ria exist in general (i.e., beyond the example of Section 2),
Proposition 6 establishes that the following conditions are
sufficient for silence equilibria: (I) At least some pair of
audiences has differing preference orderings over extreme
firm-types; (II) Firm risk-aversion; (III) Audiences are not
too risk-averse; and (IV) The probability of different au-
diences is such that extreme firm-types dislike disclosure
close-to-equally. These four sufficient conditions are the
counterpoints of the necessary conditions stated in, respec-
tively, Propositions 2, 3, 4, and 5. As such, our previous
results about necessity show that if these conditions are
sufficiently far from holding, then no silence equilibrium
exists.

We also suppose that the payoff functions p;(x) are
weakly concave. For the reasons discussed in Section 4,
this is the case that we generally focus on. But we also em-
phasize that this property plays a much more minor role in
Proposition 6 than the features (I)-(IV) that we emphasize,
and could be straightforwardly replaced with considerably
weaker conditions.*

Proposition 6. Suppose the payoff functions p;(x) are weakly
concave, along with: (I) There are audiences i, j such that
pi(0) < p;(1) and p;(0) > p;j(1); (1) The firm’s value func-
tion v is strictly concave; (Ill) All audiences are sufficiently
close to risk-neutral; and (IV) The distribution of audiences
{Pr(i)} is such that |J(0) —J(1)| is sufficiently small. Then a
silence equilibrium exists.

The proof of Proposition 6 is a generalization of the
fixed point argument described at the start of 2.2 in the
context of the example.

In general, further results on sufficient conditions re-
quire considerably more parametric structure on the econ-
omy. That said, a very simple sufficient condition arises for
the case in which the payoff functions p;(x) are linear and
audiences are risk-neutral, so that (AB) holds with equality
(as in the example of Section 2).

Proposition 7. Suppose the firm’s value function v is strictly
concave, p;(x) are linear, and audiences are risk neutral. If
J(1) > (<)J(0) and argmaxyJ(x) is interior and weakly less
than (greater than) E[x|iq] then there exists a silence equi-
librium.

By Proposition 5, we know that silence only arises if
uncertainty about audience preferences'> leads to a non-
monotone disclosure value J(x). Proposition 7 gives a sim-
ple lower bound on an “amount” of non-monotonicity that
is enough to deliver silence. That is, if J(1) > J(0), so that
overall the disclosure value J(x) slopes up from left to
right, then the departure from monotonicity must be large

14 Specifically, it is straightforward to replace the weak concavity of
pi(x) in Proposition 6 with the much milder assumption that J(x) has a
minimum at either x=0 or 1.

5 Linearity of the payoff functions p;(x) and the condition that
argmaxy J(x) is interior imply that the firm is uncertain about audience
preferences.
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enough that the peak of the disclosure value function J(x)
lies to the left of the average type E[x|ig]-

Remark (Aside): Although our focus is on the case
in which firms cannot commit to disclosure policies, one
can also ask what disclosure policy a firm would com-
mit to if commitment were feasible prior to learning its
type x. When (AB) holds with equality, and a firm is risk-
averse, the answer is that a firm would commit to full
silence, since for any possible silence set S that the firm
commits to,'®

J(io) > EJG)I W SIPr(X\S) + E[J(14%)] Pr(S).
6. Characterization of silence equilibria

We further characterize silence equilibria, focusing on
the relationship between risk-aversion and “silence is
safest.” Given the analysis in Sections 4 and 5, for the
remainder of the paper we impose the following pair
of assumptions. First, we focus on strictly concave firm
value functions v, since otherwise silence does not arise
(Proposition 3). Second, and as discussed in Section 4, we
focus on weakly concave payoff functions, p;(x), to rule out
more mechanical benefits of silence.

Assumption 4. The firm’s value function v is strictly con-
cave.

Assumption 5. The payoff functions p;(x) are weakly con-
cave.

Assumptions 4 and 5 imply that J(x) is strictly con-
cave, and in particular single-peaked. As noted earlier,
Assumption 5 implies both (7) and (AB).

6.1. Silence is safest revisited

This last pair of assumptions allows us to more tightly
characterize silence equilibria. We use the following mild
condition, which implies that for any p with a non-null
support, (7) holds strictly for some audience i, and hence
that (AB) also holds strictly, and guarantees strictness of
some key inequalities:

Condition 2. There exists at least one audience i for which
p;(x) is strictly concave.

First, note that, since J(x) is single-peaked, the structure
of a silence equilibrium can immediately be strengthened
to:

Corollary 1. In a silence equilibrium S, there are x, x such that
S=[0,x)u(x1];
X <E[xIn®] <x; (9)

16 The following inequality is a consequence of

J(po) = J(E[x|1o])

EJ(E[x| X )D]Pr(X\S) + ELJ(E[x| *])] Pr(S)
EJ ()| X TPr(X\S) + EJ(E[x|14° )] Pr(S)

E[J ()| TPr(X\S) + E[J (%) Pr(S).

where the two inequalities follow from Jensen’s inequality, and the two
equalities are (AB).

\
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and

J@) =1®) =](1°). (10)

Moreover, both inequalities in (9) are strict if silence is partial
and Condition 2 holds.

In Corollary 1, firms x and x are marginal disclosers, in
the sense of being indifferent between disclosure and si-
lence, as in (10).

Corollary 1 further implies:

Corollary 2. In any silence equilibrium S there is at least one
marginal discloser x, for which

E[pi(1°) | <E[pi(xm)]- (1)

Moreover, the inequality is strict if silence is partial and Con-
dition 2 holds.

That is, the silence lottery is safer than the disclosure
lottery of at least one of the marginal disclosers, in the
following sense: since the lotteries provide the same ex-
pected value to a marginal discloser, a lower expected pay-
ment implies that the lottery must be safer. In this sense,
Corollary 2 is a more explicit demonstration that silence is
safest.

6.2. Comparative statics with respect to firm risk-aversion

To further reinforce the point that a key economic
force behind silence is the reduction in risk it engenders,
we next consider comparative statics in firm risk-aversion.
By Corollary 2, silence reduces risk for at least one of
the marginal disclosers x and x. We show that as firm
risk-aversion increases, firms close to this marginal dis-
closer switch from disclosure to silence. Concretely, vari-
ations in firm risk-aversion correspond to variation in
ownership concentration, managerial risk-version, internal
agency frictions, or external financing frictions.

For the case of two audiences (|N| =2), we establish
this result using Pratt (1964)’s general ordering of risk
preferences.

Proposition 8. Suppose that |N| =2, Condition 2 holds, and
that a partial silence equilibrium exists when the firm'’s value
function is v. Suppose that the firm’s value function changes
to U = ¢ ov for some increasing and strictly concave ¢, cor-
responding to greater risk-aversion. Then there is a marginal
discloser xm for which silence is safer than disclosure in the
original equilibrium, i.e., E[p;(1%)] < E[p;(xm)], and a new
silence equilibrium under ¥, such that silence strictly increases
in the neighborhood of xp,.

The restriction to two audiences in Proposition 8 is
needed because, as is widely appreciated, it is hard
to produce general comparative statics on choices be-
tween risky lotteries with respect to risk preferences
without imposing significant structure on either prefer-
ences or on the distribution of payoffs. See, for exam-
ple, Ross (1981). Specifically, with just two audiences,
we show that, for at least one of the marginal dis-
closers xmy € {x,x}, the payoffs associated with silence,
ie, p1(u’). p2(@®), lie within the range of possible pay-
offs associated with disclosure, i.e., lie in the interval
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[min {p; (xm), p2 (xm)}, max {pq (Xm), p2 (¥m)}]. This prop-
erty allows us to apply Hammond’s (1974) results.

For more than two audiences, we are unable to guaran-
tee this property. Since we then lack structure on the dis-
tribution of payoffs, we must instead impose more struc-
ture on the risk-aversion ordering.

Proposition 9. Suppose that Condition 2 holds, and that a
partial silence equilibrium exists when the firm’s value func-
tion is v. Suppose that the firm’s value function changes to 7,
where a¥(z) + z = v(z) for some constant « > 0, correspond-
ing to greater risk-aversion. Then there is a marginal discloser
xm for which silence is safer than disclosure in the original
equilibrium, ie., E[pi(1°)] < E[pi(xm)], and a new silence
equilibrium under v, such that silence strictly increases in the
neighborhood of xp,.

The comparison of risk preferences wused in
Proposition 9 amounts to saying that preferences rep-
resented by ¥ are more risk-averse than preferences
represented by v if v corresponds to a mixture of ¥ and
risk-neutral preferences. This ordering is closely related
to Ross’s (1981) notion of preferences becoming “strongly
more risk averse.” Note that in the specific case of mean
variance preferences, this comparison corresponds to a
greater dislike of variance.

6.3. Comparative statics with respect to audience
risk-aversion

While silence has the potential benefit of reducing risk
for firms, it has the cost of increasing risk for audiences. If
audiences are risk-averse, this reduces firms’ benefit from
silence.

As noted above, greater audience risk aversion corre-
sponds to larger values of E[p;(x)|u] — p;(i). Equivalently,
holding p;(x) constant, strictly greater audience risk aver-
sion corresponds to strictly lower values of p,v(,us) for any
non-null S. In Appendix A.2. we show that this definition
is equivalent to Pratt’s risk-aversion ordering in a standard
willingness-to-pay model.

Proposition 10. Suppose that Condition 2 holds and a silence
equilibrium exists. Suppose that audience j’s risk aversion in-
creases. Then all equilibria feature more disclosure than the
equilibrium with the least amount of disclosure under audi-
ence j's original risk preferences; and the relation is strict if
the original equilibrium has partial silence.

Note that, in our setting, disclosure by a firm eliminates
all risk for the audiences. However, the economic force in
Proposition 10 continues to hold even in situations where
disclosure reduces the risk faced by the audiences, instead
of completely eliminating it.

7. Empirical evidence and applications

7.1. Silence when disclosure is costless and known to be
feasible

An immediate implication of our analysis is that silence
can arise even when disclosure is costless, and even when
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disclosure is known to be feasible. As discussed in the in-
troduction, silence in these circumstances is often viewed
as puzzling. As an example, a firm can certainly disclose
the full details of its CEQ’s compensation package, and in
many cases the direct costs of doing so are extremely low;
but yet firms very frequently remain silent about many
compensation details.

7.2. Disclosure and uncertainty about audience preferences

Beyond the existence of silence, our primary empiri-
cal prediction is that silence is related to firm uncertainty
about what it would be most beneficial to communicate to
its audience (see, in particular, Proposition 2). This predic-
tion is supported by a number of empirical studies, as we
review below, which mostly fall under the rubric of a firm
disclosing to a mix of investors and “antagonists.”

Bova et al. (2015) present evidence that firms facing
employees with greater bargaining power (union represen-
tation, or tight local labor markets) are less likely to dis-
close “management guidance” to investors. In terms of our
model, firms face an audience composed of a mixture of
investors and employees. If firms are sufficiently uncertain
about the relative desirability of moving investor and em-
ployee beliefs about future cash flows, our analysis im-
plies that they choose silence over disclosure. In contrast,
firms for which wage rates are determined primarily by
employees’ outside options do not face this uncertainty,
and standard unraveling arguments predict that such firms
disclose. Additionally, the authors find that greater em-
ployee stock ownership increases disclosure. In terms of
our model, greater stock ownership means that a firm is
more confident that it would benefit from convincing au-
dience members that future cash flows are high, thereby
reducing its uncertainty about audience preferences.

Hope et al. (2013) present evidence that multinational
firms that are likely using geographic “income shifting”
to reduce taxes are less likely to disclose the geographic
breakdown of earnings. In terms of our model, such firms
face an audience of investors, who would like to know the
geographic breakdown of earnings, and a mixture of “pol-
icy makers,” “citizen groups,” and “foreign tax authorities.”
As the authors put it, disclosure of “abnormally high ge-
ographic earnings in low-tax jurisdictions” would “poten-
tially garner negative publicity from policy makers and cit-
izen groups, attract the attention of foreign tax authorities,
and possibly damage the manager’s and the firm’s repu-
tation” (p. 174). If firms are sufficiently uncertain about
the relative pros and cons of pleasing different parts of
their audiences, our analysis implies that that will choose
silence over disclosure. In contrast, firms that are not
income-shifting do not face this uncertainty, and standard
unraveling arguments predict that such firms disclose.!”

Studying a period in which US firms had substantial
discretion over whether or not to decompose operating
performance across business segments, Harris (1998) and
Botosan and Stanford (2005) present evidence that firms

17 Hope et al. (2013) are very clear in not attributing their findings to a
direct need of firms to hide income-shifting because it is in fact illegal.



P. Bond and Y. Zeng

were less likely to report such a decomposition when some
segments were operating in relatively uncompetitive in-
dustries. In terms of our model, a firm that has a business
segment in an industry with little competitive pressure
would like to convince investors that profits in this indus-
try are high, but would like to convince potential entrants
that profits in this industry are low. If such a firm is uncer-
tain about the strength of latent competition from new en-
trants, our analysis predicts it is more likely to stay silent
about its operating performance in this industry. Related
also, many respondents in Graham et al’s (2005) survey
of executives cite a “concern that some disclosures might
jeopardize the firm’ s competitive position in the product
market” as a reason for non-disclosure.'s

Firms are frequently silent about the details of execu-
tive compensation. In response, the U.S. has introduced a
sequence of disclosure mandates, starting in the 1930s, as
reviewed by Murphy (2012). Our analysis is consistent with
Murphy’s observation that, once disclosed, “executive con-
tracts in publicly held corporations are not a private mat-
ter between employers and employees but are rather influ-
enced by the media, labor unions, and by political forces
operating inside and outside companies” (p. 18). If firms
are unsure what the aggregate audience reaction will be to
compensation disclosure, our analysis predicts that some
firms stay silent, unless regulation forces disclosure.

Separate from the investor-antagonist setting of the
above cases, a distinct source of firm uncertainty about
audience preferences arises if investors also care about
non-financial outcomes. A potentially important applica-
tion is to firms' disclosure of carbon emissions, climate
risks, and ESG performance more generally. Bolton and
Kacperczyk (2020) and Ilhan et al. (2020) find direct ev-
idence of investors’ heterogenous preferences over lower
firm carbon emissions, which are likely to conflict with
better financial performance.'® From our analysis, such un-
certainty can lead firms to stay silent about carbon emis-
sions and climate risks. Moreover, to the extent to which
investor concern about climate change and ESG perfor-
mance more generally has increasingly become the norm,
thereby reducing uncertainty about investor preferences,
our analysis explains the increasing disclosure of carbon
emissions and ESG performance.2’ Related, to the extent
to which firms have a clearer idea of insitutional investors’
preferences than of retail investors’ preferences, our anal-

18 Returning to the discussion following Proposition 2: By itself, com-
petitive pressure is not enough to generate silence, because if firms were
simply interested in deterring competitors, then they would try to con-
vince outsiders that earnings are low, and the usual unraveling argument
would apply (though starting from firms with low rather high earnings).

19 Specifically, Bolton and Kacperczyk (2020) find that the disclo-
sure of carbon emissions leads to divestment by some investors, and
Ilhan et al. (2020) directly survey institutional investors about their pref-
erences.

20 Bolton and Kacperczyk (2020) document that over 1700 publicly
traded companies around the world (more than 15% of all listed com-
panies) are disclosing their carbon emissions as of 2020. More broadly,
Amel-Zadeh and Serafeim (2018) write that “In the past twenty-five years,
the world has seen an exponential growth in the number of companies
measuring and reporting ... ESG data. While fewer than 20 companies dis-
closed ESG data in the early 1990s, the number of companies issuing sus-
tainability or integrated reports had increased to nearly 9000 by 2016.”
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ysis predicts that greater institutional ownership is associ-
ated with more disclosure, as Ilhan et al. (2020) find.

7.3. Disclosure of imperfect signals of the underlying
attribute

The above applications of our model are ones in which
audiences directly care about the information the firm dis-
closes. But in many cases, the information that a firm con-
siders disclosing is instead valuable because it is corre-
lated with what investors and other audience members ul-
timately care about. For example, investors may be inter-
ested in CEO compensation, carbon emissions, or ESG per-
formance primarily because it represents a signal about,
among other things, the corporate governance of the firm,
which in turn affect future cash flows. Importantly, in
these cases investors may disagree about the correlation
between the object being disclosed and future cash flows.
For example, some investors may believe the correlation
between CEO pay and future cash flows is positive, while
others may believe just the opposite. The same is true for
carbon emissions and for ESG performance.

In this section we extend our model to analyze the dis-
closure of imperfect signals of an underlying attribute. By
doing so, we offer another explanation for why some firms
refrain from disclosing items such CEO compensation pack-
ages, carbon emissions, or ESG performance (see preceding
subsection).

Formally, let y be the future cash flow, or, more gen-
erally, some other underlying attribute that audiences care
about. The firm cannot disclose y, but can disclose some
other quantity x, such as CEO pay, carbon emissions, or
ESG performance, that is potentially correlated with y.
Audiences care about cash flows y, but do not have di-
rect preferences over x. For simplicity, audiences are risk-
neutral over y.

Although all audiences have the same preferences, they
differ in what they believe x reveals about y. Specifically,
all audiences have the same prior of the distribution of y,
with support [0, 1]. However, they differ in their assess-
ment of the distribution of the signal x conditional on y.
For simplicity, we focus on a stark case to illustrate our re-
sults. Each audience believes that x is either perfectly cor-
related with y, and specifically equals y; or that x is per-
fectly negatively correlated with y, and specifically equals
1 —y. Audience i attaches probabilities A; and 1—A; to
these two possibilities.

Consequently, audience i's conditional expectation of y
after observing x is?!

Ely|x] = Aix+ (1 = X)) (1 —X). (12)

21 In expression (12), an audience does not update its beliefs about
whether x and y are positively or negatively correlated based on the ob-
servation of x. One interpretation is simply that different audiences have
heterogenous prior beliefs about these possibilities. Alternatively, if y is
symmetrically distributed over [0, 1], then the observation of x does not
generate any updating. In this case, (12) is consistent with audiences
starting from a common prior, but different audiences subsequently ob-
serving different pieces of information that lead to different posteriors on
whether x and y are positively or negatively correlated.
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From (12), one can see that if an audience i believes
that the signal is sufficiently likely to be positively (neg-
atively) correlated with the underlying attribute, that is,
Ai > (<)1/2, the conditional expectation is increasing (de-
creasing) in x. This setting is thus covered by our analysis,
with p;(x) = E[y|x].

Importantly, in this setting differences between audi-
ences arise even though all audiences have the same pref-
erences over the underlying attribute (e.g., they all prefer
higher cash flows to lower cash flows), but differ in other
information, which leads them to form different beliefs af-
ter disclosure.??

As a potential application and empirical prediction: in
practice, investor beliefs that items such as CEO pay, car-
bon emissions, and ESG performance are correlated with
future cash flows are likely to stem from concerns about
firm governance. As such, we predict that firms are more
likely to stay silent about such items when there is sub-
stantial uncertainty about governance quality.

7.4. Targeted disclosure and regulation fair disclosure

As we noted, the main empirical prediction of our anal-
ysis is that silence is related to firm uncertainty about
what it would be most beneficial to communicate to its
audience. An immediate implication is that if a firm can
cheaply target disclose to just a subset of audiences for
which this uncertainty does not arise, then it will do so.
As a leading example: in cases in which firms can talk pri-
vately to sophisticated institutional investors, without fear
of information leaking, then they are likely to do so; and
to be much more transparent in these conversations than
in announcements to the broader public.

More formally, suppose that there is a subset of eco-
nomic agents such that ordinal equivalence of preferences
(Proposition 2) holds for all possible audiences drawn from
this subset; and that it is common knowledge both that
the firm is able to disclose solely to this subset, at zero
cost, and that it can prevent all leakage of information be-
yond this subset. Under these conditions, the standard un-
raveling conclusion holds (again, Proposition 2), and any
equilibrium entails full disclosure to this subset of agents.

A closely related implication is that laws and techno-
logical improvements that make targeted disclosure harder
will—somewhat paradoxically—decrease rather than in-
crease firm disclosures. Specifically, as just noted, when
targeted disclosure is easy and feasible, equilibria feature
full disclosure to groups for which the firm is certain about
preference orderings. If instead targeted disclosure is im-
possible, then under the conditions that our analysis char-
acterizes, there are equilibria in which some firms stay
silent and do not disclose to anyone.

22 Note that the heterogeneity in audience information is independent
of the information the firm is disclosing, in contrast to Harbaugh and
To (2020) and Quigley and Walther (2020). Related, the forces behind si-
lence in our paper are very different from in these papers, as evidenced
by the fact that firm risk-aversion plays a critical role in our results
(see Proposition 3), while coarse disclosure and disclosure costs respec-
tively play a critical role in Harbaugh and To (2020) and Quigley and
Walther (2020).
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A leading application is to U.S. Regulation Fair Disclo-
sure (Reg FD), which mandates that any disclosure by a
public firm must be fully public, and eliminates a firm’s
ability to target its disclosures.?® In particular, we interpret
the impact of Reg FD to be that once a firm discloses to
all investors, it is also de facto disclosing to antagonists of
the various types discussed above. Koch et al. (2013) sur-
vey the significant literature that studies the effects of Reg
FD. As these authors note, “Many analysts expressed con-
cerns that FD would inhibit disclosures because companies
would withhold information that had been previously se-
lectively disclosed” (p. 620), often referred to as a “chilling
effect.” Koch et al. summarize the evidence as “generally
support[ing] a chilling effect for small or high-technology
firms” (p. 642).

Similarly, technological change that reduces frictions in
sharing information may result in less firm disclosure, be-
cause it undercuts a firm’s ability to engage in targeted
disclosure. Indeed, anecdotal evidence suggests that firms
and CEOs are increasingly reluctant to make public re-
marks and are “acting like a politician” due to the increas-
ing use of digital communication and recordings, which
implies that any gaffes may go viral and trigger backlash
from unfavorable audiences.

7.5. Which firms remain silent?

In addition to predicting that firms are more likely
to remain silent when uncertainty about audience pref-
erences is greater, and when targeted disclosure is infea-
sible, our analysis makes a specific prediction on which
firms remain silent—namely those with “extreme” infor-
mation (Corollary 1). In many settings, this prediction is
challenging to assess, since an econometrician does not ob-
serve the information possessed by firms that stay silent.
But it could be potentially tested in settings in which a
new mandatory disclosure requirement is introduced, and
in which the information being disclosed is persistent over
time. In such cases, the econometrician is effectively able
to observe the information of firms who stayed silent in
the voluntary disclosure regime.

8. Conclusion

There are many settings in which voluntary disclosure
is possible, but in which disclosure occurs with probabili-
ties below 1, despite classic unraveling arguments. In this
paper we explore a possible explanation, which is new to
the literature, namely that potential disclosers do not know
their audiences’ preference orderings, and because of risk
aversion they dislike the risk this imposes. We show how
these two features together naturally deliver equilibrium
silence.

In contrast to leading explanations of silence, our ex-
planation does not require disclosure to be either costly,

23 Related but different from us, Guembel and Rossetto (2009) also ar-
gue that Reg FD may lead to less disclosure. In their model, unsophisti-
cated audiences may misunderstand complex messages, and thus the firm
prefer to disclose to sophisticated audiences only. Under Reg FD, there-
fore, the firm may prefer not to say anything rather than risk being mis-
understood.
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or impossible for some (unobservable) subset of would-be
disclosers. As such, we can explain silence even in settings
where disclosure is costless, and there is no uncertainty
about whether disclosure is possible.

Our explanation captures the intuitive notion that a
firm may prefer to stay silent because anything that it
says will make some audiences very unhappy, while stay-
ing silent avoids this extreme outcome. That is, silence is
safest. Specifically, silence reduces the risk borne by po-
tential disclosers with extreme information. Consequently,
disclosure decreases when potential disclosers grow more
risk-averse, in a sense we make precise. On the other hand,
silence reduces the information available to the audience
for disclosures, thereby increasing the risk borne by the
audience. Because of this, potential disclosers benefit more
from disclosing when audiences grow more risk-averse,
leading to increased equilibrium disclosure.

Appendix A.
Al. Direct benefits to silence

A subset of our results are predicated on the weak con-
cavity of the payoff functions p;. As discussed in Section 4,
this condition has a natural economic interpretation. More-
over, concavity is also satisfied in the imperfect signal dis-
closure application in Section 7.3 (see (12)).

Here, we briefly explore the opposite case in which the
payoff functions are strictly convex. As noted in the main
text, convexity of p; introduces a direct gain to silence.
Here we illustrate this point in more detail. Although this
is not uninteresting, this force is separate from the effects
due to firm uncertainty about the audience’s type, and firm
risk-aversion, both of which are necessary for silence, and
so are central effects we wish to study.

We focus on the specific case in which all audiences are
risk-neutral, and for all audiences i, there is a constant o;
such that p;(x) = v—1(a;x). Since v is strictly concave, this
implies that p; is strictly convex. In this analytically very
tractable case, we show how the convexity of p; generates
a direct gain to silence, and in turn leads to an equilibrium
with full silence.

In this case, the firm’s expected value after disclosure,
J(x), is linear. Assuming that o; does not have the same
sign for all audiences (see Proposition 2), we can choose
probabilities {Pr(i)} such that J(x) has a slope arbitrarily
close to 0. And whenever the slope is sufficiently close to
0, there is an equilibrium in which no one discloses, as we
next show.

If all firms are silent, the firm’s expected value after si-
lence is

E[v(E[pi(x)|toD].
because audiences are risk-neutral ((6) at equality). Hence
the expected gain from silence relative to disclosure for
firm % is
E[V(E[pi(0)|po])] - J(R)

= E[V(E[pi(x)| o] — E[v(pi (E[X] 10]))]

+J(EXI o)) —J (). (A1)

189

Journal of Financial Economics 145 (2022) 178-193

The sense in which convexity of p; generates a direct ben-
efit to silence is then that, since p; is strictly convex, for
any audience,

E[pi(®)| o] — pi(E[X]|to]) > O.

Thus, the first difference in (A.1) is the direct benefit to
silence induced by the convexity of p;, which is bounded
away from 0. The second term in (A.1) approaches 0 as
the slope of J(x) approaches 0. So provided probabilities
{Pr(i)} are chosen so that J(x) has a slope sufficiently close
to 0, there is indeed an equilibrium in which no one dis-
closes. As discussed, this equilibrium outcome is driven by
the fact that silence generates a direct benefit.

A2. Micro-foundation for audience risk-aversion

We give a micro-foundation for the firm’s payoff p;
from an audience i. Consider the case in which the au-
dience is buying something from the firm; for example,
a product, service, or financial security. Let p;(x) be the
amount that an audience would pay the firm if it knew
the firm’s type is x. Then for any audience beliefs 1 about
the firm type, let p;(u) be determined by
E[u(pi(x) — p)|p] = u;(0), (A2)
where u; is continuous, strictly increasing and weakly
concave, reflecting (weak) audience risk aversion. That is,
(A.2) maps the primitive of an audience’s willingness-to-
pay given known type x to the audience’s willingness-to-
pay given beliefs w. Inequality (6) in the main text (weak
audience risk aversion) follows directly from (A.2).

Under the above micro-foundation for p;(w), it further
follows that an increase in audience i's risk-aversion in the
sense of Pratt (i.e., a concave transformation of u;) cor-
responds to a decrease in p;(u), and hence an increase
in E[p;(x)|p] — p;i(p), as stated in the main text prior to
Proposition 10.

A3. Generalized disclosure

Thus far, we have considered the case in which the firm
either discloses that its type is in the singleton set {x}, or
else discloses nothing. Here we consider instead the case
in which the firm can disclose any member A of some fam-
ily of sets X, provided that x € A. We assume that, at a
minimum, X contains all singletons, all closed subintervals
of the interval X, and all binary unions of closed subinter-
vals of X. To avoid economically uninteresting mathemat-
ical complications, we assume that all members of X are
closed. Note that silence simply corresponds to disclosing
X.

This enlarged set of disclosure possibilities is most
likely to be relevant if disclosure takes the form of a trust-
worthy auditor reporting a firm’s type x to audiences; or
alternatively, if severe ex-post penalties can be inflicted on
firms who are found to have lied (see Glode et al., 2018).
If instead disclosure takes the form of simply displaying
some attribute to audiences, then our benchmark analysis
so far covers the relevant case.?*

24 Specifically, Glode et al. (2018) analyze a setting in which the sender
can disclose any subset of the type space that includes its own type. Their
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Note that this expansion of the firm’s disclosure
possibilities does not affect standard unraveling results.
Indeed, it is straightforward to adapt the proofs of
Propositions 2 and 3 to show that, under the conditions
stated in these results, in any equilibrium a firm discloses
{x} with probability one.

Our main result in this section is that, given the ex-
panded set of disclosure possibilities, an equilibrium with
less than full disclosure—“silence” in the sense that the
firm does not fully disclose its type—exists under a very
wide range of circumstances. This is true if the key condi-
tions we identify are satisfied, namely, firm risk-aversion,
differences in audience preferences, and audiences who are
not too risk-averse. In particular, we are able to establish
equilibrium existence with less than full disclosure without
imposing the sufficient condition that J(0) is sufficiently
close to J(1), which we used to establish Proposition 6.

Proposition 11. If (A) there exist §§ € (0,1) and a pair of

some audiences i, j such that & # &, J(£) =J(£), and p;(x) #
pj(x) for x=§, £, and (B) all audiences are sufficiently close
to risk-neutral, then there is an equilibrium with less than full
disclosure, i.e., there is a positive probability of a firm disclos-
ing a signal other than {x}.

It is worth stressing that condition (A) is satisfied
whenever audiences have different preferences, and these
different preferences generate non-monotonicity of the ex-
pected utility from disclosing {x}, as given by the function
J.

The proof of Proposition 11 is very close to the previous
analysis, and we give it here. We establish the existence
of an equilibrium characterized by x, % € (§ é) in which
firms with x e (x, X) and x € X\[£.£] disclose their exact
type {x}, while the remaining firms with x € [§.x] U[X.£]
disclose simply [£,x] U [%, E_]

The proof of Proposition 11 builds on the proof of
Proposition 6. First, if one restricts firms to disclose ei-
ther {x} or [£.x] U [% &], the proof is the same as that of
Proposition 6.2°

It then remains to ensure that firms do not devi-
ate to other disclosures. The equilibrium is supported
by the following off-equilibrium beliefs: If the firm dis-
closes A e X, and A # [£,x] U [, €], off-equilibrium beliefs
place full mass on the firm’s type being in arg ming., J(%).
These off-equilibrium beliefs immediately imply that firms
with x € X\([g, 5] U [)Z é]) do not have a profitable devia-

tion. For firms with x € [£,x] U[X. £], note that these off-

analysis also differs from ours in two other important respects. First, the
receiver has all the bargaining power, which implies that any sender ob-
tains zero surplus if it fully discloses its type. Second, their paper is pri-
marily concerned with the case in which the sender can commit to a dis-
closure rule before seeing its type. As an extension, they also consider
the non-commitment case, and show that partial disclosure survives as
an equilibrium, since given the bargaining power assumption the sender
prefers to preserve some uncertainty about its type to obtain at least
some informational rent.

25 Indeed, the fact that £, & e (0,1) means that the proof avoids the
complications of what happens to utility and density functions as x —
0, 1, which allows us to dispense with the regularity conditions contained
in Assumptions 2 and 3.
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equilibrium beliefs ensure that any deviation is at least
weakly worse than the deviation of disclosing {x}—which
has already been established to be an unprofitable devia-
tion, by the first step of the proof.

A4. Proofs of results stated in main text

Proof of Proposition 2: Let S be a non-null set. Write
N={1,2,..., [N|}. For use below, note that ordinal equiva-
lence of the functions p;(x) and Assumption 1 imply that,
for each i, there exists x € S such that p;(x) > E[ p;(x)|u’].

We recursively define xi,...,xy €S as follows. First,
define x; € S such that p;(x;) > E[py(x)|u’]. Next, sup-
pose that xq,...,x;_; are defined, with the properties
that x,_; €S, and p;(x,_1) > E[p;(x)|p] for all audiences
i=1,2,...,k—1. Then, define x, €S such that p,(x;) >
Pr(*e-1) and pg(x) > E[pr(®)|1]. To see that such a
choice is possible, note that if py(xc_1) > E[px(x)|115]
then one can simply set x, =x,_;; while if instead
E[p@)|u®] = pi(Xe_1), let x, €S be such that py(x) >
E[p()|u®] = pi(Xe_1). Since py(xi) = py(Xe_1), by ordi-
nal equivalence p;(x;) > p,-(x,H) for any audience i, and
hence p;(x) > E[p;(x)|1] for all audiences i=1,2,....k,
establishing the recursive step.

So in particular, v(p;(xy)) > v(E[pi(x)|uS]) for all
audiences ieN. By (6), E[p;j(x)|u°] > p;(u®). Hence
v(pi(xny)) > v(pi(p%)) for all audiences ie N, implying
that there exists Xy €S such that J(xy|) > J(15), estab-
lishing Condition 1 and completing the proof.

Proof of Proposition 3: We establish that
Condition 1 holds. Suppose to the contrary that there
exists a non-null set S such that J(%) <J(u’) for all X € S.
Expanding J(u®), and using (6), for all X € S,

38 = E[o( ()] = E[o(E o )]

Since v is weakly convex,

E[v(E[pi®)]1°])] < E[E[v(p:i(0)1°]]
= E[E[v(pi(x)]I°] = E[J(0) | *].

It follows that, for any X € S,

J&® <E[Jo|uf].

If v is strictly convex, the above inequality is strict, giving a
contradiction. If instead v is linear, then the above inequal-
ity holds with equality, that is, J (%) = E[J(x)| 5] for almost
all X € S, which contradicts Assumption 1, completing the
proof.

Proof of Proposition 4: Let S be a non-null set, and
write S for the closure of S. By Assumption 1, there must
exist an audience i and an x e S such that inf, ¢ p;(¥) <
pi(x). For all audiences j # i, inf,_¢ p;(X) < p;(x). Hence

J(w’)=E[v| inf pi®

Kesupp (1)

<E[ve)] =Jx),

establishing Condition 1 and completing the proof.

Proof of Proposition 5: By Assumption 1, J(x) is either
strictly increasing or strictly decreasing. We give the proof
for the former case; the proof of the latter case is parallel.
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Let S be a non-null set of firms S. By property (AB), J(1%) <
J(E[1145]). Hence J(15) < J(x) for any x € S such that x >

E[|115]. So Condition 1 holds, completing the proof.
Proof of Lemma 1: Note that

(qu(pi0)) + (1 = v(p;(®))) — (qv(p:i®) + (1 — Q)v(p; (D))

is strictly positive at ¢ =0 and strictly negative at q =
1. Hence there exists § € (0,1) at which this expression
is 0. So if audience probabilities are given by Pr (i) =,
Pr(j) =1 -4, with all other audiences having zero prob-
ability, then J(x) =J(X). Moreover, J(x) is strictly concave
by the concavity of p;(x) and firm risk-aversion. Hence J
is non-monotone at this probability distribution, and by
continuity, is likewise non-monotone in the neighborhood
around this probability distribution.

Proof of Proposition 6: Under the stated conditions,
there exists some distribution of audiences {Pr(i)};cy such
that J(0) =J(1). We establish the existence of a silence
equilibrium for this distribution, and for the case in which
all audiences are risk-neutral. The general result then fol-
lows by continuity.

Because audiences are risk-neutral, silence payoffs are
simply given by p;(1%) = E[p;(x)|1°]-

Note that the strict concavity of v and weak concavity
of p;(x) implies that J(x) is strictly concave. Define xmax =
arg maxy J (X).

If J(Xmax) < E[V(E[p;(X)|it0])], then there is an equilib-
rium in which no firm discloses, and the proof is complete.
So for the remainder of the proof, we consider the case in
which

J(Xmax) > E[V(E[pi(X)[1to])]- (A3)

For any xe€ (0,Xmax), define 7n(x) e (xmax,1) by
J(n(x)) =J(x). Note that n(x) exists and is unique,
since J(0) =J(1) and J(x) is strictly concave. Moreover, n
is continuous, with n(x) — 1 as x — 0, and

LI WOl
" = 2]

x=1(x)

Since J(0)=]J(1), and J(x) is strictly concave,
%](x) remains bounded away from 0 as x—0,1.
Assumption 2 then implies that %n(g) remains bounded

away from both 0 and —oco as x — 0. Assumption 3 and
I'Hopital’s rule then imply that the following limit exists,
and is bounded away from O:

lim M = —lim f(iﬁg
120 [ f0dx 220 f(n () 551 (%)

Strict concavity of v and the condition that there are au-
diences i, j € N such that p;(0) < p;(1) and p;(0) > p;(1)
then implies that

iE%E[v(E[pi(x)|MX\[&J7(§)]])]
—E[E[v(p;(x))| X \&1®1]] > 0. (A4)
Also note that
E[E[v(pi(x))| X \en1]]
= E[E[v(pi(x))]| X 101 = E[] () | pX¥\en el ],
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Hence, and using J(0) =J(1),

lim (E[E[v(piCe) [ 71| - J () = 0. (A5)
It follows by (A.4) that

1) = E[v(E[pi 0|\ =" ®T]) ] < 0

for all x sufficiently close to O.
Combined with (A.3), continuity then implies that there
exists some x € (0, Xxmax) such that

J@) =](1(x) = E[v(E[pi(0)| 1@ ]) | =  (p*\n ).

Hence there is an equilibrium in which firms [x, 7(x)] dis-
close, while firms X\[x, n(x)] remain silent and do not dis-
close, completing the proof.

Proof of Proposition 7: We prove the result for J(1) >
J(0); the case J(1) <J(0) is parallel. Note that, because
v(x) is strictly concave and property (AB) holds, J(x) is
strictly concave as well.

Define Xmax = argmaxyJ(x). By supposition 0 < Xmax <
E[x|jto] < 1. Define h(x) : [Xmax. 1] — [0, Xmax] by J(h(x)) =
J(x). Since J(0) <J(1) and J(x) is strictly concave, the
function h is well-defined. Moreover, h is continuous and
strictly decreasing.

On the one hand, h(Xmax) = Xmax, and so

9!

B -1
X|M[0‘Xmaxlu[h (XmAX)'I]:I — Xmax = E[X| 0] — Xmax = 0.

On the other hand, consider ¥ = h(1) < Xmax, and so

321

_xwlo,g]u[hfl (2),1]] —X=E[xu] -x <0.

So by continuity, there exists x € (X, xmax] such that

-X|M[0’K]U[h71 (3)1]] =X.

™

Define S=[0,x]u[h~1(x).1]. Since property (AB) holds
with equality, it follows that

J(®) =J(E[xI1°]) =J @) =J(h" ).

Hence there is an equilibrium in which firms S stay silent,
completing the proof.

Proof of Corollary 1: If silence is partial, the result is
immediate from (AB) and the strict concavity of J(x).

In the case of full silence, Proposition 1 implies that
type E[x|uo] is indifferent between disclosure and silence,
i.e., J(o) =J(E[x|ig]). By the strict concavity of J(x), it
then follows that J(x) < J(ug) for x # E[x|/tg]. Setting x =
X = E[x|tg] completes the proof.

Proof of Corollary 2: If silence is full, then from
Corollary 1, E[x|u5] =x =ZX. Inequality (11) then follows
immediately from (7).

The remainder of the proof deals with partial silence.
From Corollary 1, S=[0,x) U (x, 1], with x < x. There are
two cases. If E[p;(x)] is (weakly) monotone over [x, X] then,
by Corollary 1,

E[p(E[x12])] = max E{pi o).
and (11) is immediate from (7).

If instead E[p;(x)] is strictly non-monotone over [x, X],
note first that Assumption 5 implies that E[p;(x)] is strictly
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single-peaked over X, with the peak lying in the interval
[x, X]. Moreover, weak audience risk-aversion (6) implies

E[pi(1°)] < E[E[pi®)|1°]] = E[E[p®1In®],  (AB)
and so there exists X in the interior of S such that
E[pi(1)] < E[Pi(®)] (A7)

Hence either & < x and E[p;(1%)] < E[p;(®)] or X > X and
E[pi(1+%)] < E[p;(X)], completing the proof.

Proof of Proposition 8: Consider any partial silence
equilibrium, with a silence set [0, x) U (x, 1].

Claim A: For each audience i,
max{p;(x), p;(X)}.

Proof of claim: If p; is monotone over [x, X], then

pi(u’) <

pi(1°) < piElx|®]) < max{pi(x), pi(X)},

where the first inequality follows from (7), and the second
inequality follows from Corollary 2 and the monotonicity
of p; over [x, X].

If instead p; is non-monotone over [x, X], then by con-
cavity, it is strictly increasing over [0,x) and strictly de-
creasing over (X, 1]. Hence p;(x) < max{p;(x), p;(x)} for all
x €[0,x) U (x,1]. So by (6),

pi(1®) < E[pi(011°] < max{pi(x), p;(®)}.

Claim B: For some x e {x, x},
[min {p;(x). p;(x)}. max { pi(x). p; )} ]

Proof of Claim: Now consider any silence equilibrium
in which the silence set is [0,x)U (x,1]. The equilib-
rium condition implies that p;(X) —p;(x) and p;(X) -
pj(x) have opposite signs. Without loss, assume p;(x) <
pi(®) and p;(X) < p;(x). So Claim A implies p;(11%) < p;(%)
and pj(p) < pj(x). The equilibrium condition then im-
plies p;(1) = pi(x) and p;(1%) = p;(%), and so p;(¥) e
[pi(x), pi(®)] and p;(1%) € [p;(R), p;®)].

If the sets [p;(x), p;(®)] and [p;(X), p;(x)] are ranked
by the strong set order (Veinott, 1989), then the result
is straightforward: If [p;(x), pi(®)] = [p;(X), pj(x)] under
this order, then p;(115), p; (1) € [pi(x). pj(x)]; while if in-
stead [p;(®), p;®)] = [Pi®), pi(®)], then p;(iS),, p;(1°) €
[p;®. pi(®)]-

Next, consider the cases where the two sets
[pi(®), pi(®)] and [p;(X), p;(x)] are not ranked by the
strong set order. There are two sub-cases. In the first sub-
case, [pi(x). pi(®)] € [p;(®). p;(x)]. and so either p;(uS) e
[pj(®), pi®] or p;(1®) € [pix), pj(x)] (or both), while
both p;(11%) € [p;(®), pi(®)] and p;(1) € [pi(x), p;(®)]. In
the second sub-case, [pj()i), pj(g)] C [pi(x), pi(®)], and so
either p;(1) € [pi(®), pj®)] or pi(i) € [p;(®), pi(®)]
(or both), while both p;(u¥) e [pi(x),p;(®)] and
pj(1¥) € [p;®), pi®) ]

Claim C: If xp e {x.X) pi(u®). pj(1’) €
[min { p;(xm), p;(xm) }, max { pi(xm). p;(xm)}] then
E[pi(1®)] < Elpi(¥m)]-

Proof of Claim: If instead E[p;(u®)] > E[pi(xm)]
then Theorem 3 of Hammond (1974) implies that

pi(1°). pj (1) €

and
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E[v(pi(15))] > Elv(pi(xm))], contradicting the equilib-
rium condition.

Completing  the proof: From above, for at
least one xme{xX}, we know p;(uS),p;(n’)e

[min { p;(%m). p;(xm) }. max { p;(xm). pj(xm)}] and
E[pi(1%)] < E[pi(xm)], along with the equilibrium
condition E[v(p;(11%))] = E[v(pi(xm))]. So for any in-
creasing and strictly concave function ¢, Theorem 3 of
Hammond (1974) implies that

E[¢(v(pi(°)))] = El¢ (w(pi(xm))]. (A8)
Moreover, under Condition 2, Claim A holds strictly (by
Corollary 2), and hence Claims B and C hold strictly also,
and so (A.8) likewise holds strictly.

Given inequality (A.8), a straightforward modification
of the argument in the proof of equilibrium existence in
Proposition 6 implies that, for preferences ¥, there exists
an equilibrium in which firms [0, x) U (%, 1] do not disclose,
where if xp; = x, then x > x, and if x;; = X, then X < x. This
completes the proof.

Proof of Proposition 9: Given Corollary 1, when the
firm’s preferences are given by v, consider an equilib-
rium in which firms in [0,x) U (X, 1] do not disclose. By
Corollary 2, for some xp, € {x, X},

E[pi(1®)] < Elpi(xm)]- (A9)
It follows that
E[0(pi(1°))] > EID(Pi(Xm))], (A10)

since otherwise (A.9) and the definition that v(x) =
ab(x) +x at all x e X implies that

E[v(pi(12°))] < Elv(pi(xm))],

contradicting the equilibrium condition when the firm’s
preferences are given by v. Given (A.10), the result follows
as in the last step of the proof of Proposition 8.

Proof of Proposition 10: Consider the equilibrium with
the least amount of disclosure. For any marginal discloser
Xm, the equilibrium condition E[v(p;(u®))] = E[v(p;i(Xm))]
holds. Following the increase in audience j’s risk-aversion,
if the silence set stays unchanged, then p; (/LS) strictly de-
creases (whereas p;(xm) stays unchanged for any ie N).
Hence, for both marginal disclosers xn € {x, X}, we have
E[v(pi(5))] < Elv(pi(xm))]. The result follows as in the
last step of the proof of Proposition 8.
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