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Abstract

We develop an overlapping-generations model with a constant state. With some prob-
ability, each agent observes a private signal about the state and with another independent
probability, receives the set of signals disclosed by his predecessor. The agent then takes an
action and selects a subset of signals to disclose to the next agent. Each agent’s action has
a positive externality on his immediate predecessor and his optimal action increases in his
belief about the state. We show that when agents are more likely to observe private signals
or receive disclosed signals, they become increasingly selective in their disclosure decisions.
When the probability that disclosed signals are transmitted to the next generation exceeds

a threshold, all signals except the most favorable one will be concealed.

Keywords: information disclosure, hard information, overlapping generations.

JEL Codes: C72, C73, D82, D83.

*We thank Nageeb Ali, Odilon Camara, Eddie Dekel, Jeffrey Ely, Matteo Escudé, Mira Frick, Drew Fuden-
berg, Ying Gao, Dino Gerardi, German Giezewski, Christian Hellwig, Peter Klibanoff, Bart Lipman, Qingmin
Liu, Suraj Malladi, Moritz Meyer-ter-Vehn, Wojciech Olszewski, Juan Ortner, Marcin Peski, Joao Ramos, Sara
Shahanaghi, Lara Sanchez, Bruno Strulovici, and Joel Watson for helpful comments. Pei thanks the NSF Grant
SES-2337566 for financial support.

"Northwestern University, nemanja.antic@kellogg.northwestern.edu

fNorthwestern University, harrydp@northwestern.edu


nemanja.antic@kellogg.northwestern.edu
 harrydp@northwestern.edu

1 Introduction

Information is often transmitted through a succession of agents, each of whom can edit the record
inherited from earlier generations. This paper studies how better access to, and transmission of,
information affects agents’ disclosure behavior. We show that agents become more selective in
disclosing information when they are more likely to have private information or to inherit signals
disclosed by others, in contrast to the finding in Dye (1985). This difference arises because in
our setting, disclosing an additional signal is informative about the amount of evidence available
for selection: it suggests a longer chain of successful communication and, consequently, more
opportunities for unfavorable signals to have been observed and concealed.

To fix ideas, consider an organization with overlapping generations of workers. Old agents are
managers, who have incentives to motivate young agents (i.e., new recruits) to work hard without
internalizing their effort cost. The managers may achieve that by affecting the recruits’ beliefs
about the returns to hard work: They can update the organization’s official training materials,
by adding newly available cases about past projects or employees or removing cases inherited
from earlier managers.! Over time, some of these cases could be lost due to negligence, accidental
data loss, or the managers’ strategic omissions. The recruits who later become managers can
then revise the materials they inherited before passing them to the following cohort.

We analyze steady-state equilibria of an overlapping-generations (OLG) game. The state of
the world is constant and is either high or low. Only one agent is active in each period. With
some probability, he observes a private signal about the state, and with another independent
probability, he receives the set of signals disclosed by his immediate predecessor. The agent then
chooses his effort and discloses to the next agent a subset of available signals, which includes his
private signal and any signals he inherited. Agents cannot directly observe others’ actions, the
exact times at which the disclosed signals arrived, and whether the lack of inherited signals is

caused by communication failure or their predecessors’ deliberate choice to disclose nothing.?

L As documented in Kipping and Clark (2012)’s handbook, consulting firms often motivate new recruits by
transmitting the firm’s culture through stories of successful projects, client impact, and exemplary consultants.
2In our example, it seems hard for managers to add fabricated cases to the organization’s official training
material since newly added cases are typically subject to internal reviews. The cases contained in the training
material may not include precise information about the exact time at which each case occurred, since client confi-
dentiality and past employees’ privacy concerns may require the distributed files to omit identifying information.

Section 5.2 discusses cases in which agents observe the time stamps of disclosed signals or communication failures.



Each agent’s optimal effort is strictly increasing in his belief that the state is high and this
effort generates a positive externality for his predecessor. Therefore, when choosing the subset
of signals to disclose, each agent’s objective is to maximize his successor’s belief about the state.

As in other disclosure games with multiple signals, there is a plethora of strict equilibria,
some of which are sustained by unreasonable off-path beliefs. For example, when there are
three signal realizations, there exist strict equilibria where signal realizations with the highest
likelihood ratio are concealed while those with the second-highest likelihood ratio are revealed.
Such equilibria can be sustained by the off-path belief that the disclosure of any signal with the
highest likelihood ratio indicates the sender concealed signals with the lowest likelihood ratio.

Hence, we restrict attention to strict equilibria in which agents use monotone strategies.
Monotonicity requires that whenever a signal is disclosed at an information set, all available
signals with strictly higher likelihood ratios are also disclosed at that information set.

Our theorem shows that a signal is disclosed in some strict monotone equilibrium if and
only if a measure of the informational environment falls below a signal-specific cutoff. The
measure corresponds to the expected number of private signals observed since the most recent
communication failure and increases both when agents are more likely to observe their private
signals and when disclosures are more likely to reach the next generation. The signal-specific
cutoff is infinite only for the signal with the highest likelihood ratio, smaller for signals with lower
likelihood ratios, and positive if and only if the signal’s likelihood ratio exceeds 1. Consequently,
each signal other than the strongest one is disclosed in equilibrium if and only if its likelihood
ratio exceeds 1 and agents’ chances of observing private and disclosed signals are sufficiently low.

This result implies that when agents receive private signals or disclosed signals with higher
probability, they become more selective in disclosing information in the sense that a smaller set
of signals can be disclosed in equilibrium. It also implies that when communication frictions are
small enough, all signals except for the strongest possible one will be concealed in equilibrium.

Our finding contrasts with Dye (1985)’s that a higher probability of the sender having infor-
mation leads to less selective disclosure. In Dye’s model, when this probability is close to one,
all signal realizations will be disclosed except for the one that has the lowest likelihood ratio.?

To build intuition, consider a constant-threshold equilibrium where at all information sets,

30ne can show that in Dye (1985)’s setting, if the receiver fails to receive the information disclosed with some
probability, then disclosure becomes less selective when this probability decreases. This is similar to the finding

in the original Dye (1985)’s model where the sender does not have information with positive probability.



agents disclose a signal if and only if its likelihood ratio is above some cutoff (i.e., good signals).
The sequence of observed private signals after the latest communication failure has some good
signals (the number of which can be 0), and in between each pair of adjacent good signals, a
number of bad signals (could be anything from 0 to co). Hence, if an agent inherits one more
good signal from his predecessor, he also infers from the equilibrium strategy that there are more
bad signals in expectation.* Such an inference lowers his belief about the state. This effect is
absent in Dye (1985)’s model where any disclosure implies that nothing is hidden.

If agents are more likely to observe private signals or more likely to receive disclosed signals,
then, in expectation, there will be more bad signals between each pair of adjacent good signals.
As a result, the negative effect of disclosing a good signal becomes more pronounced. Disclosure
therefore needs to be more selective in equilibrium, since each disclosed signal needs to have a
high enough likelihood ratio in order to overcome the stronger negative effect.

Focusing on the most informative constant-threshold equilibrium, we show that the amount
of information contained in the disclosed signals is strictly increasing in the probabilities that
agents observe private signals and receive disclosed signals, even though higher probabilities
make disclosure more selective. However, even as both probabilities approach 1, learning about
the state remains incomplete. The reason is that agents can also observe a large number of
disclosed good signals when the most recent communication failure occurred far in the past.

Our work contributes to the literature on disclosure games where the sender has an unknown

amount of signals.” Most of the existing literature on this topic study one-shot games.® Shin

4This argument may not generalize to all monotone strategies as the disclosure threshold can be history-
dependent. Under these strategies, the effect of disclosing another good signal will depend on the entire set of
signals disclosed. Our proof uses a gradualism property of our OLG game, which is stated in Section 3. This
property also distinguishes our OLG setting from analogous one-shot disclosure games considered in Section 5.5.

°Di Tillio, Ottaviani, and Sgrensen (2021) study an agent who observes the realizations of the & (< n) highest
draws among n conditionally i.i.d. signals, which differs from our model where the number of signals disclosed is
endogenous. In Bardhi and Bobkova (2023), each sender decides whether to disclose his signal without observing
its realization. In Anti¢ and Chakraborty (2025), the state is n-dimensional and the sender selects which of k
(< n) realized values of those dimensions to disclose (typically not the highest ones). Onuchic and Ramos (2025)
consider multiple senders who decide whether to disclose a multi-dimensional state via a collective decision rule.

6Bull and Watson (2019) examine a one-shot disclosure game where the sender’s evidence is correlated with
some unverifiable signal. In their setting, Dye (1985)’s unraveling result fails since disclosing good evidence may

lead to unfavorable inference about the unverifiable signal.



(1994, 2003) and Dziuda (2011) focus on binary signals, which are not well-suited to studying the
selectiveness of disclosure. Gao (2025) assumes that the sender has a continuum of signals and
analyzes equilibria satisfying the truth-leaning refinement of Hart, Kremer, and Perry (2017).
Rappoport (2025) focuses on receiver-optimal equilibria and shows that the receiver will take
worse actions for the sender when the sender is expected to have more information. We instead
examine how the selectiveness of the sender’s disclosure behavior changes with the informational
environment. We also explain in Section 5.1 why the truth-leaning refinement and the receiver-
optimality refinement may conflict with our monotonicity refinement.”

A growing literature studies disclosure in other dynamic settings. In Guttman, Kremer, and
Skrzypacz (2014), a sender may receive up to two signals over two periods and chooses both
what to disclose and when. In Felgenhauer and Schulte (2014), Felgenhauer and Loerke (2017),
Lou (2023), Arieli and Stewart (2025), and Dai, Fudenberg, and Pei (2026), a sender conducts
a sequence of experiments before selecting a subset of outcomes to disclose to a receiver. In
Gieczewski (2022) and Squintani (2026), some agents know the state and can disclose it to their
neighbors. In Kremer, Schreiber, and Skrzypacz (2024), a potentially informed sender decides
whether to disclose the current value of a random walk. Our paper complements this literature
by examining how the informational environment affects selectiveness of disclosure.

Our work also contributes to the study of overlapping-generations models starting from
Samuelson (1958). While many papers in this literature such as Bhaskar (1998) and Acemoglu
and Jackson (2015) focus on the observability of agents’ actions, we study settings where actions
are not observed, so that agents can influence their successors’ behaviors only by disclosing
information. Anderlini, Gerardi, and Lagunoff (2012) analyze an overlapping-generations model
with strategic communication and payoff externalities. Communication in their model is cheap
talk rather than the disclosure of hard information. They also focus on a different question —
whether agents learn the state in the long run — while we study the selectiveness of disclosure.

Our model is also related to the social learning literature, such as Banerjee (1992), Bikhchan-
dani, Hirshleifer, and Welch (1992), and Smith and Sgrensen (2000).® Unlike those models, our

setting has payoff externalities and agents learn from signals disclosed by others rather than

"Gieczewski and Titova (2024) propose a coalitional proofness refinement and provide conditions under which
their refinement coincides with the truth-leaning refinement and the receiver-optimality refinement.
8Niehaus (2011) studies the sharing of complementary or substitutable skills among a sequence of agents,

which contrasts with our model, where agents share noisy signals about a payoff-relevant state of the world.



from their predecessors’ actions. Bénabou and Vellodi (2025) incorporate strategic disclosure
in a three-period social learning model. They show that disclosure becomes less selective as

communication frictions vanish, which contrasts with our finding.

2 Baseline Model

Consider a game with a doubly infinite time horizon t € Z = {...,—1,0,1,...} and a constant
state of the world # € © = {f,0}. Let m, € (0,1) denote the prior probability that § = 6.

At the beginning of each period ¢ € Z, a signal s is drawn from a finite set S = {s1, 82, ..., 8}
where fy; is the probability that s = s; conditional on state . To simplify notation, we
sometimes write f; instead of f;, and [, instead of fo;. Let f = {?Z,L}izl Let L; = ?Z/L
denote the likelihood ratio of s;. We assume that [ > 2, fy; > 0 for every 6 and 7, L; # L, for
every i # 7,7 and that {s'};cz are i.i.d. conditional on §. We index the signal realizations so
that

0co>Ly>Ly>--->L; >0. (2.1)

In each period ¢t € Z, agent t is the only active player. With probability p € (0, 1], he observes
s'. We refer to s’ as agent t’s private signal. With probability 6 € (0, 1), independent of whether
he observes s', he receives the (multi)set of signals disclosed by agent ¢ — 1. Then agent ¢ takes
an action a’ € R and selects a set of signals to disclose to agent ¢ + 1.

We assume that agents can observe the count of signals disclosed to them but cannot directly
observe their predecessors’ actions, whether and when communication failures occurred, or the
exact dates and sequence of the disclosed signals. Formally, in addition to his private signal,
each agent only observes his history h = (hy, ha, ..., hy) € H = NL. If agent t — 1 reveals hy
copies of s1, hy copies of so, ..., and h; copies of s;, then agent ¢ receives this set of signals with
probability §, in which case agent t’s history is (hy, ha,...,h;). Agent t fails to receive this set
of signals with probability 1 — §, in which case agent ¢’s history is 0 = (0,...,0). We interpret
1 — ¢ as a communication friction and refer to ¢ as the communication success rate.

As in Grossman (1981), Milgrom (1981), and Dye (1985), we assume that signals can be

concealed but not falsified. As a result, each agent can only reveal a subset of the available

9 Analogs of our results can be derived when multiple signal realizations share the same likelihood ratio, or

when there is a continuum of signal realizations. Details of these extensions are available upon request.



signals, including those he received from his immediate predecessor and his own private signal.
Formally, let 1, € N' denote a vector where the jth entry is 1 and all other entries are 0. If agent
t’s history is h, then (i) when he observes private signal s; € {si,...,s;}, he can only disclose
vectors that are less than or equal to h + 1; (in the vector order on N') and (ii) when he does
not observe a private signal, he can only disclose vectors that are no greater than h.

Agent t’s payoff is u(6, a') + v(6,a**!), which depends on the state 6, his action a’, and his

1 We assume that (i) v is strictly increasing in a‘*1, (ii) for

immediate successor’s action a'
each 7 € [0, 1], there is a unique a € R that maximizes 7u(f,a) + (1 — 7)u(f, a), and this unique
maximizer is strictly increasing in 7.

Our solution concept is steady-state Bayesian equilibrium (or equilibrium), which extends
the notion of (strict) pure-strategy steady-state equilibrium in Clark, Fudenberg, and Wolitzky
(2021) to an incomplete information game.'® An equilibrium consists of (i) a pure strategy
o: Hx (S U {@}) — R x H that maps an agent’s history and private signal (or the absence
of) to his action and the set of signals he discloses to his immediate successor, subject to the
feasibility constraint,'" (i) two distributions y, 77 € A(H) over histories, and (iii) a belief map
7 : H — [0, 1] which represents the probability that an agent assigns to state 6 after observing
his history but before observing his private signal. These components satisfy (i) when all agents
use strategy o, the steady-state history distribution is 4 conditional on 6 = ¢ and is p conditional
on § = 6,'? (ii) m(h) is derived via Bayes rule from (u,71) at every h that occurs with positive
probability,’® and (iii) ¢ maximizes an agent’s expected payoff when everyone’s belief after
observing their histories is given by 7.

A strict equilibrium is one where agents’ equilibrium strategy is strictly optimal at every

information set.'* A strict equilibrium always exists, as will be implied by Proposition 1.

10We discuss mixed-strategy equilibria in Section 5.3. We allow p = 1 but require that § < 1 since steady-state
equilibria are not well-defined when § = 1. Similarly, existing steady-state analysis such as Clark, Fudenberg,
and Wolitzky (2021) and Pei (2026) assume that agents die with positive probability after each period.

1 The notation () denotes the event that an agent does not observe his private signal.

12As in earlier works that study steady-state equilibria such as Clark et al. (2021) and Pei (2026), we require
all agents to use the same mapping o : H X (S U {@}) — R x H. We show in Appendix A.1 that for every pure
strategy o and conditional on every state 6 € {6, 8}, there is a unique steady-state distribution over histories.

130ur results extend if we additionally require that, for every h € H, the belief 7(h) be derived from some
conditional probability system that is consistent with the agents’ equilibrium strategy.

14 QOur theorem extends when we only require players to have strict incentives at on-path information sets.



Interpretation: Consider an organization with overlapping cohorts. In period ¢, agent ¢ is a
junior member of the organization (e.g., a worker) who chooses effort a’ at a strictly convex cost.
Agent ¢t — 1 is a senior member (e.g., a manager) who benefits from the worker’s effort but does
not internalize its cost. The manager can motivate the worker by influencing the worker’s belief
about the returns to effort (i.e., the state ), e.g., by selecting the body of evidence presented
to workers in the organization’s training material.

This evidence may include earlier consulting projects done by the company that had a sig-
nificant impact on their clients’ businesses, or stories of successful workers in earlier cohorts (see
Kipping and Clark (2012) for how consulting firms motivate new recruits). The manager may
add or remove cases from the training material he inherited before presenting it to workers. The
newly added cases could be the ones based on the manager’s own observations, such as stories
about his peers and coworkers, or projects done by the company when he was a junior.

It is difficult for managers to include fabricated cases since newly added materials are typically
subject to internal review before being incorporated into any official training material. Because
the training materials can be copied, summarized, and anonymized as they are passed on over
time, workers may be unable to know precisely when each case occurred and the exact individuals
involved, even if they can reliably learn its substantive content.'® Information transmission may
break down for exogenous reasons, such as accidental data loss, managerial negligence, or other
unforeseen disruptions, which is captured by 1 —¢. In period ¢ + 1, a subset of the workers from
period t are promoted to managerial positions. These newly promoted managers can then revise
the training materials that are presented to the next cohort of workers, i.e., agent t + 1.

Section 5 discusses our modeling choices in more detail, as well as several alternative for-
mulations and extensions. These include settings in which agents can observe the exact time
stamps of disclosed signals or the exact time at which communication failed. We also discuss
settings in which the successful transmission of different signals is independent, the communica-
tion success rate depends on the number of signals disclosed, and when agents face constraints

when disclosing information.

15For example, in consulting firms, cases are checked before being included in the case library or training mate-
rial. Client confidentiality and privacy concerns may require the distributed files to omit identifying information,

including the clients and the former employees involved, and the exact times at which the cases happened.



3 Main Result

Our game admits many strict equilibria because each agent may possess arbitrarily many signals,
allowing his successor’s belief to be arbitrarily pessimistic at off-path histories. This, in turn,
discourages agents from inducing those off-path histories, making those beliefs self-fulfilling. We

start with some preliminary observations that describe some of those strict equilibria:

Proposition 1. For any j € {1,...,1—1} that satisfies L; > 1, there is a strict equilibrium
where at each history h = (hq, ..., k), agents disclose all available s; and nothing else, i.e., they

disclose (h; 4+ 1)1, if they observe private signal s;, and disclose h;1; otherwise.

The proof is in Appendix A.2. Proposition 1 implies that an equilibrium always exists in
which agents disclose all realized s; and nothing else. However, for any s; # s; with a likelihood
ratio greater than 1, there is also a strict equilibrium in which agents disclose only s; and conceal
the rest, including those with strictly higher likelihood ratios. Intuitively, these equilibria can
be sustained by the off-path belief that whenever any signal other than s; (including those with
higher likelihood ratios) is disclosed, the agent who disclosed it must have concealed signals with
low likelihood ratios, which justifies their successors’ pessimistic off-path beliefs about 6.

Equilibria where agents conceal higher-likelihood-ratio signals while revealing lower-likelihood-
ratio ones seem unreasonable. For example, compare two scenarios in which agent ¢ receives only
one signal from agent ¢ — 1. Intuitively, agent ¢ should be more optimistic about the state if this
signal is s; instead of s, since s; has a higher likelihood ratio. More generally, agent ¢ should
be more optimistic about the state when agent ¢ — 1 replaces a low-likelihood-ratio signal with a
high-likelihood-ratio signal in the set of signals disclosed. If so, agent t — 1 will have no incentive
to disclose any s; while concealing signals with likelihood ratios strictly greater than L.

The above logic motivates our monotonicity refinement.'® Let op(h,s) € H = N denote the
set of signals disclosed to the next agent when the current agent’s history is h and private signal

is s € S U {0}, which is a component of agents’ strategy o.

Monotone Strategy & Monotone Equilibrium. A strategy o is monotone if for every

h = (hy,...,ly) € H, s € SU{D}, and j € {2,...,1}, the jth entry of op(h,s) being strictly

16Tn Section 5.1, we explain why standard refinements such as requiring agents’ off-path beliefs to be derived
from a conditional probability system or satisfying the intuitive criterion and D1, have little bite in our setting.
We also relate our monotonicity refinement to other refinements in the voluntary disclosure literature that restrict

off-path beliefs, such as belief monotonicity in Guttman, Kremer, and Skrzypacz (2014).



positive implies that for every i < j, the ith entry of op(h,s) equals h; when s # s; and equals

h; +1 when s = s;. An equilibrium is monotone if agents use a monotone strategy.

Hence, a strategy is monotone if when at least one copy of s; is disclosed at an information
set, all available signals with likelihood ratios strictly greater than L; are also disclosed at that
information set. All equilibria in Dye (1985)’s model are monotone. In our dynamic setting,
monotonicity allows, for example, agents to conceal s; at history-signal pair (h, s) and reveal sg
at (h';s") # (h, s), as long as all copies of s; contained in (h’, s") are also revealed at (h’, ).

A special class of monotone strategies are constant-threshold strategies. Formally, for every
h € H and j € {0,1,...,1}, let h[j] € H denote an [-dimensional vector whose first j entries
coincide with h and whose other entries are all 0. By definition, h[0] = 0 and h[l] = h.

Constant-Threshold Strategy & Constant-Threshold Equilibrium. A strategy o is
a constant-threshold strategy if there exists j € {0,...,l} such that (i) op(h,s;) = (h+ 1;)[j]
for everyh € H and i € {1,...,1} and (i) op(h,0) = h[j]. A constant-threshold equilibrium is

an equilibrium in which agents use a constant-threshold strategy.

Compared to monotone strategies, constant-threshold strategies require a fixed disclosure
threshold that does not vary with agents’ histories or realized private signals. They also preclude
partial disclosure of identical signals, e.g., if an agent has two copies of s, available, a constant-
threshold strategy must prescribe either disclosing both copies of s, or concealing both.!”

Among the equilibria in Proposition 1, those in which agents disclose s; for some j > 2 and
conceal s; are not monotone. The equilibrium in which agents reveal only s; is a constant-
threshold equilibrium, so it is also a monotone equilibrium.

Some natural follow-up questions arise. Are there other strict monotone equilibria or constant-
threshold equilibria beyond the ones described in Proposition 1, such as equilibria in which agents
reveal sy, So, s3 and conceal all other signals, or in which agents reveal all copies of s; when they
have s; available and reveal all copies of sy when they have no s; available? More generally, how
does agents’ equilibrium disclosure behavior depend on the signal structure f, the probability p

with which they receive private signals, and the communication friction 1 — §7

17Section 5.1 extends our result to equilibria where agents use general threshold strategies. Such strategies
allow the disclosure threshold to depend on the history and private signal, but require that at every history-signal

pair, either all available copies of a signal realization are disclosed or all available copies of it are concealed.



Our main theorem characterizes, for any given signal s; € S, conditions under which s; is

disclosed in some strict monotone equilibrium (or constant-threshold equilibrium). Let

n6.p) = 1L (3.1)

Intuitively, in the steady state, 6 /(1 —¢) is the expected number of periods since the most recent
communication failure. Therefore, (4, p) is the expected number of private signals observed
along an uninterrupted sequence of successful communication. By definition, n(d,p) > 0 for
every (d,p) € (0,1) x (0, 1], increases in both ¢ and p, and diverges to co as § — 1.

We set 71 = 0o, and for every j € {2,...,1}, let

o 7]‘ - ij Lj -1
DY YD S L (L= L)

For every j > 2, the denominators in (3.2) are strictly positive because L; > L; for every i < j.

(3.2)

n; or, equivalently, n; =

Hence, n; > 0 if and only if L; > 1. Moreover, one can show that co =mn; > ny > --- > n = —1.
Theorem 1. For any j € {1,...,1}:

1. Ifn(6,p) > n;, then in any strict monotone equilibrium, signal s; is never disclosed at any

history that occurs with positive probability.

2. Signal s; is disclosed in some strict constant-threshold equilibrium if and only if n(d, p) < n;.

Signal s; is disclosed in some constant-threshold equilibrium if and only if n(d,p) < n;.

The proof is in Section 4. Since every constant-threshold equilibrium is also a monotone
equilibrium, Theorem 1 implies that signal s; is disclosed in some strict monotone (or strict
constant-threshold) equilibrium if and only if 7(d,p) < n;, and is disclosed in some constant-
threshold equilibrium if and only if 1(d,p) < n;. Because 7, = oo, there always exists a strict
constant-threshold equilibrium in which agents disclose s;. Since 7; < 0 for every j satisfying
L; <1, agents never disclose any signal with likelihood ratio less than 1 in any equilibrium.
Since 7); is strictly decreasing in j, an increase in 7(d,p) reduces the set of signal realizations
that can be disclosed. Since 7(d,p) — oo as 6 — 1, when the communication friction 1 — ¢ is
sufficiently small, all signals except for the strongest one s; will be concealed in equilibrium.

Applying (3.1) and (3.2), Theorem 1 implies that signal s; # s; is disclosed in some strict
monotone equilibrium only if (i) communication frictions are large enough (i.e., ¢ is small),

(i) agents do not observe private signals too frequently (i.e., p is small), and (iii) signals with

10



0 bad signals between good signals 1 and 2, and good signals 2 and 3
/'/R
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Figure 1: A sequence of realized signals after the most recent communication failure. Red circles

represent observed bad signals, green circles represent observed good signals, and white circles

represent unobserved signals. In this example, the number of bad signals is 0 between good

signals 1 and 2 as well as between good signals 2 and 3, and is 4 between good signals 3 and 4.

likelihood ratios greater than L; either arrive with low probability, or have likelihood ratios close
to L;. As p and 6 become larger, i.e., agents are more likely to observe private signals and to
inherit signals from their predecessors, 7(d, p) increases and by Theorem 1, disclosure becomes
more selective in the sense that a smaller set of signals can be disclosed in equilibrium.

Our finding contrasts with that of Dye (1985), who shows that as the probability that the
sender has information increases, disclosure becomes less selective, in the sense that a larger
set of signals is disclosed in equilibrium. Similarly, one can show that in Dye (1985)’s setting,
when the receiver fails to receive the information disclosed by the sender with probability 1 — 4§,
disclosure becomes less selective as ¢ increases. In the limiting case considered by Grossman
(1981) and Milgrom (1981) where the sender has information and can successfully transmit it
with probability close to 1, no disclosure leads the receiver to infer that the sender has the worst
possible signal, which motivates the sender to disclose even the second-worst signal.

This difference between our result and Dye (1985)’s arises due to the nature of the uncertainty
the receivers face about the senders’ information structure. To see this, let us fix an arbitrary
signal s; that satisfies L; > 1, and let us call sq,...,s; good signals and s;,1,...,s; bad signals.

kt—1

w—r,» Where 7 denotes

Fix any period t € Z and consider the sequence of realized signals {s
the last period before ¢ in which communication failed. As shown in Figure 1, this sequence
has a number of (observed) good signals,'® which ranges from 0 to oo, and between each pair of
adjacent good signals, a number of (observed) bad signals, which also ranges from 0 to oco.

Suppose that, in equilibrium, agents use a constant-threshold strategy of disclosing all good

signals and concealing all bad ones. Each agent can then observe the number of copies of each

18Private signal s* is an observed signal if and only if it is observed by agent k. If agent k does not observe

s®, then it is an unobserved signal, counted as neither good nor bad, which we depict as a white dot in Figure 1.

11



good signal in the sequence but not the number or content of bad signals. Recall that in between
each pair of adjacent good signals, there is a number of bad signals, which from the receiving
agent’s perspective, is a random variable n. Since signals are conditionally i.i.d., the distribution
of n, conditional on state #, does not depend on the good signals realized.

Hence, disclosing one more good signal has two effects on the next agent’s belief. First, it
reveals that another good signal has been realized, which increases the next agent’s belief, since
good signals have likelihood ratios more than 1. Second, the agent can infer from the equilibrium
strategy that m additional bad signals have been realized and concealed, which has a negative
effect on belief. This differs from Dye (1985)’s model, where the receiver believes that nothing
is concealed after any disclosure.

As (4, p) increases, the distribution of n, conditional on any 6, shifts to the right, so the
negative effect of disclosing another good signal becomes more pronounced. Disclosure therefore
becomes more selective, since each good signal disclosed in equilibrium must have a high enough

likelihood ratio to offset the stronger negative effect. This logic is reflected in our result since
1L+ 1(6,p) >0 fs
L+ 1(8,p) 2004 1,

)

n,p) <m; <= L;j> (3.3)

Nevertheless, the net effect of disclosing the strongest possible signal s; is always positive. To
see why, consider an auxiliary scenario where agents observe only the total number of good signals
S1,...,S; in the sequence, but not the identity of each one. If they learn that there is no good
signal, their posterior is strictly less than their prior my. Suppose by way of contradiction that
disclosing an additional good signal in this auxiliary game has a negative net effect on the next
agent’s belief, then agents’ posteriors would be strictly lower than their prior regardless of the
number of good signals disclosed, which cannot happen since agents’ belief is a martingale. Since
the likelihood ratio of s; is no less than that of an “average” good signal in the set {s1,...,s;},
the net effect of disclosing an additional s; on the next agent’s belief must be positive.

The above logic does not generalize to all monotone strategies, since the set of signals disclosed
can be history-dependent. In this case, even conditional on #, the expected number of undisclosed
signals between each pair of adjacent disclosed signals may depend on the entire set of signals
disclosed, and so too may the net effect of disclosing another copy of a given signal.

Our proof uses a gradualism property that distinguishes our overlapping-generations game

from one-shot disclosure games in which receivers face uncertainty about the number of signals:

Gradualism Property. For any t € Z and any period t + 1 history ht*! = (R{™ ... Bl
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that comes after period t history W' = (ht, ... hl), there exists at most one j € {1,...,1l} such
t+1 ¢ . 1 gt
that hi™" > hj. If such j exists, then hi™ = h; + 1.

Intuitively, this property is driven by our modeling assumption that each agent receives at
most one private signal in addition to the signals disclosed by his immediate predecessor.

Now, fix any strict monotone equilibrium and suppose s; is the weakest signal disclosed on
path. A consequence of our gradualism property is that there exist on-path histories with exactly
one copy of s;. We pick the shortest among those on-path histories, and if there are multiple,
pick any one that minimizes the next agent’s belief. We denote the chosen history by h*.

The key technical step is to show that when an agent’s history is h*, his immediate predeces-
sor’s history is either h* or h* —1; (see Lemma 1).'” That is, in the period right before history
reaches h* for the first time, the additional signal included must be s;.

We then examine the marginal effect of disclosing s; at history h* — 1, by comparing agents’
beliefs at h* —1; and at h*. As in constant-threshold equilibria, disclosing s; reveals to the next
agent that one copy of s; occurred, which multiplies the likelihood ratio of their belief by L.
However, when s; # s1, observing h* can be bad news since it shows that no signal better than
s; has been realized after the disclosed s;. This is because if an agent observes a private signal
better than s; at h*, he will no longer reveal h* to the next agent as it requires disclosing s;
while hiding his private signal that has a higher likelihood ratio. This cannot happen when the
agent uses a monotone strategy.

Hence, agents will disclose s; at h* — 1; only if L; is large enough to overcome the negative
effect of no better signal arriving after s;. This negative effect is stronger when signals better
than s; are more likely to arrive, such as when communication frictions are smaller (i.e., § is
larger) and when agents observe their private signals with higher probability (i.e., p is larger).

We conclude this section by discussing the implications of Theorem 1. First, when (4, p) >
792, no signal other than s; can be disclosed in a strict monotone equilibrium. This leads to a

characterization of all strict monotone equilibria when 7(d, p) is large enough:*

9In the special case of constant-threshold equilibrium, history h* is 1,;. However, our proof for strict monotone
equilibrium does not apply to constant-threshold equilibrium as it requires players to have strict incentives
(Lemma 1), whereas our result for constant-threshold equilibria does not require the equilibria to be strict.

20Tt seems hard to characterize all strict monotone equilibria when 7(d, p) < 12, since according to Theorem 1,
multiple signals, including at least s; and so, can be disclosed on the equilibrium path, and a general monotone

strategy allows agents’ disclosure threshold to depend on the history and realized private signal.
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Corollary 1. If n(d,p) > ng, every strict monotone equilibrium is characterized by n €
N U {0} such that agents disclose up to n copies of s1 and conceal all other signals, i.e., at
on-path history h = (hy,..., h), agents disclose min{n,hy + 1} copies of s; and nothing else

when they observe private signal si, and disclose min{n, hy} copies of s; otherwise.

The proof is in Appendix A.2. Our theorem also leads to a characterization of all constant-

threshold equilibria for any parameter configuration.

Corollary 2. For anyi > 2, if n(0,p) € (n;,mi—1], then for each j € {0,...,i— 1}, there is a
constant-threshold equilibrium in which agents conceal s, ..., s, and disclose all other signals,

and for each j > i, there is no constant-threshold equilibrium in which agents disclose sy, ..., s;.

We omit the proof of this corollary as it follows directly from the second part of Theorem 1.

Focusing on the most informative constant-threshold equilibrium (i.e., the one in which the
largest set of signals is disclosed), Corollary 2 seems to suggest that there is a discontinuity at
n(d,p) = n; since when 7(d,p) < n;, signal s; is disclosed in the most informative equilibrium,
whereas it can no longer be disclosed when 7n(d,p) > n;. Proposition 2 shows that no such
discontinuity exists. Let hs, denote the steady-state history observed by an agent in the most
informative constant-threshold equilibrium, which is a random variable that takes values in H.

We measure the information contained in agents’ histories according to

Z(6,p) = g(mo) — E[g (w(hs))],

where m(h) = Pr(§ = 0 | h) is their posterior after observing the disclosed history but before
observing their private signal, and g(q) = —qlogq — (1 — ¢) log(1 — ¢) is the entropy function.
That is, Z(6,p) is the expected Kullback-Leibler divergence of the agent’s posterior from his

prior. We show that Z is jointly continuous in (d, p) and strictly increasing in each parameter.

Proposition 2. The function Z : (0,1) x (0,1] — Ry is continuous. Moreover, Z(0,p)
depends on (0, p) only through n(d,p) and is strictly increasing in (9, p).

The proof is in Appendix A.4. The amount of information transmitted is continuous, since
when 7(d, p) = n;, the number of copies of s; disclosed does not affect the receiver’s posterior
belief in the most informative constant-threshold equilibrium, as the positive effect of observing

another s; exactly cancels out the negative effect of expecting more bad signals.
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Since the amount of information contained in the disclosed history is strictly increasing in
n(d,p), it is natural to ask whether agents can learn the state with arbitrarily high precision
as n(d,p) — oo. Proposition 3 shows that this is not the case. In particular, even when
p=1and 6 — 1, the limiting distribution over the agents’ steady-state posterior beliefs in the
most informative constant-threshold equilibrium converges to neither the Dirac measure on 1

(conditional on @ = #) nor the Dirac measure on 0 (conditional on 8 = §).

Proposition 3. Fiz any p € (0,1] and 0 € ©. As § — 1, the posterior belief w(hs,) in the
most informative constant-threshold equilibrium, conditional on 6, converges in distribution to a

nondegenerate random variable that takes values strictly between O and 1 almost surely.

The proof is in Appendix A.5. Proposition 3 implies that agents do not fully learn the state
in the most informative constant-threshold equilibrium, even when p = 1 and 6 — 1. Intuitively,
although the expected number of disclosed copies of s; diverges to infinity as 6 — 1, agents do
not observe how many periods have elapsed since the most recent communication failure. As
a result, a large number of disclosed copies of s; may reflect either that s; is relatively likely,
which suggests that the state is high, or that the time since the last communication failure is
long. This uncertainty about the time since the last communication failure does not vanish as
communication frictions disappear. As a result, the limiting distributions of disclosed histories
under the two states continue to overlap, and agents do not fully learn the state even in the

limit.

4 Proof of Theorem 1

Section 4.1 establishes that, for any j > 2, n(d,p) < 7, is necessary for s; to be disclosed
at any on-path history in any strict monotone equilibrium. Section 4.2 provides necessary
and sufficient conditions for any s; # s; to be disclosed in some (strict) constant-threshold
equilibrium. Throughout this section, we replace (6, p) with 1 in order to avoid cumbersome

notation.

4.1 Proof of Theorem 1: Part 1

We state two properties of strict equilibria. First, each agent tries to maximize his immediate

successor’s belief when deciding what to disclose. Since he can ignore his private signal and reveal
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only his history h, from which he will induce the same belief when communication succeeds, the
history he discloses in equilibrium must lead to a weakly higher belief than 7(h). This leads to

an improvement principle similar to the one in Banerjee and Fudenberg (2004).

Improvement Principle. For any equilibrium and any t € Z, if the realized history in

period t is h' and agent t chooses to disclose h'™! after receiving private signal s* € S U {0} at

ht, then w(h**) > w(h'). If the equilibrium is strict and h*** # ht, then w(h**1) > 7(h?).
An implication of our improvement principle is the following no-turning-back property.

No-Turning-Back Property. In any strict equilibrium, for any h that occurs with positive

probability and any h' < h, h' will not occur after h before the next communication failure.

This is because whenever agents can disclose h, they can disclose any h’ < h, so their strict
incentive to disclose h implies that w(h) > 7(h'). Iterating this argument, we know that no
agent will disclose h’ after h until communication fails.

We now return to the proof of Theorem 1. Fix any strict monotone equilibrium (o, u, 7, 7).
For convenience, let g € A(H) denote the history distribution conditional on §. Let H, C H
denote the set of histories that occur with positive probability under p (or, equivalently, under
7). Let j denote the largest integer in {0, 1,...,{} such that there exists h = (hy,..., ;) € H,
with h; > 1 (if H, = {0}, then set j = 0). By definition, s, has the lowest likelihood ratio among
the signals disclosed on the equilibrium path. Our gradualism property implies that there exists
h € H, with h; = 1.

For any j > 2, we derive necessary conditions for strict monotone equilibria with s; being the
weakest signal disclosed on path to exist. Let H** C H, denote the set of positive-probability
histories under ¢ such that the jth entry is 1, i.e., on-path histories that contain exactly one
copy of s;. Let H* C H** denote the subset of H** such that a history h belongs to H* if and
only if it minimizes h; + - - -+ h;_; among all histories in H**. By definition, all histories in H*
have the same length, and hence, H* is a finite set. Let h* = (h},..., k) denote an arbitrary
solution to the minimization problem arg minpepy- 7(h). By construction, hj,, = --- = hj =0

and hj = 1. The following lemma shows that h* can only originate from h* —1;.

Lemma 1. In any strict monotone equilibrium, if an agent’s history is h*, then his immediate

predecessor’s history is either h* or h* —1;.
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The proof is in Appendix A.3.

For any on-path history h € H,, let D(h) = {i : op(h,s;) # h} C {1,2,...,1}. Intuitively,
i € D(h) if and only if after an agent receives private signal s; at history h, he will disclose
something different from h, i.e., the history in the next period will not be h when communication
succeeds. The no-turning-back property implies that for any h € H,, i € D(h) if and only if
the disclosed vector after receiving private signal s; at history h is not weakly less than h,
or equivalently, the number of copies of s; disclosed is more than the ith entry of h. Since
h* = (b}, ..., hi_4,1,0,..., 0) and s; is defined as the weakest signal disclosed on the equilibrium

path, we have

{1,....j— 1} c D(h*) C {1,...,5}. (4.1)

This is because if there exists ¢ < j such that ¢ ¢ D(h*), agents disclose h* upon receiving private
signal s; at history h*, in which case they disclose at least one copy of s; while concealing at
least one copy of s;. This contradicts the monotonicity of agents’ equilibrium strategy.

By Lemma 1, history h* can occur only after h* or h* — 1;, which implies that

N N - * opfo.;
po(h*) = pig(h* —1;) - 0pfo; - 6"(1—=p > foi)" = pg(h® —1;) - : :
n=0 ieD(h*) L=0(L =P 2iep) fo.)
Hence, by Bayes rule, 7(h*) > w(h* — 1,) if and only if
1-06(1- o | 1+ .
( pZzeD(h )L> .. nzzeD(h )él o, (4.2)

T 1-6(1- P2 icD(h) fi) T 14y > iepms) Ji
where the equality follows from the identity 1 — §(1 — pz) = (1 — §)(1 + nz). Expression (4.1)
implies that D(h*) is either {1,...,5 — 1} or {1,...,j}. Therefore, (4.2) becomes either

’ 1+772§;1171 ’ 1+772£:1?i

Applying (3.2) and (3.3), we know that either of the above two inequalities in (4.3) is satisfied

> 1 (4.3)

if and only if L; > 1 and 1 < n;. Since n; is strictly decreasing in j, it follows that when L; <1
or when Lj; > 1 but n > n;, there is also no strict monotone equilibrium in which the weakest

signal disclosed has a likelihood ratio strictly less than L;. This completes the proof of Part 1.

4.2 Proof of Theorem 1: Part 2

Suppose that in equilibrium, agents disclose sy, ..., s; and conceal all other signals. Under the

steady-state history distribution in state 6, the probability of history h = (hq, he,...,h;,0,...,0)
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(1=8)(0p)™ - Xy(h) - T](fo)™, (4.4)

i=1
where |h| = hy + - + h; denotes the length of history h and Xy(h) denotes the coefficient in

front of the term ngl(%')hi in the following power series of ¢1, q2, ..., g;:

> (ql+QQ+"‘+Qj+5(1_p2f9,i)>k- (4.5)

k=|h|

A series of algebraic manipulations reveals that

d ~ /-1 h|!
Xo(h) = (1 —0(1—p) f9,i)> . W'W (4.6)
- ho! ... !

Since 1 — §(1 — pz) = (1 — 9)(1 + nz), the posterior likelihood ratio after observing h is

h L+l fmH 2
7T( ) _ To ( ﬂ2j1j> H(Ll)hz (4‘7)
1—7T(h) 1—mg 1+7]Zi:1fi Py
Since 1 > 0 for any (4, p) and Zzzlﬁ > Zizlil for every j < [, we have
1+n Z, f.
% < 1. (4.8)
L+n 21:1 i
For a constant-threshold strategy in which agents only disclose sq,...,s; to be an equilib-
rium, a necessary condition is that agents weakly prefer to disclose (hq,...,hj_1,h;,0,...,0)

to (hh ceey hj—h ]’Lj - ]_, 0, ce ,O) for any hj >1 and hl, ceey hj—l > 0. By (47), this incentive
constraint is satisfied if and only if
71 +n 23:1 ?z B

For j > 2, expression (3.2) implies that (4.9) is equivalent to n < ;. Similarly, for a constant-

1. (4.9)

threshold strategy where agents only disclose s, ..., s; to be a strict equilibrium, we need
j S —
L+nd7i fi

We next establish necessity for the existence of a constant-threshold equilibrium in which s;

>1 & n<un;. (4.10)

is disclosed. Suppose j > 2 and that s; is disclosed in a constant-threshold equilibrium with
threshold k. Then k& > j, and the preceding argument implies that 7, > 7. Since n > 0, this
requires 7, > 0, and therefore L, > 1. Since j < k, we have n; > n, > n. If the constant-

threshold equilibrium is strict, then 7, > n, and hence n; > 7.
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We next show that the strategy in which agents only disclose sy, .. ., s; is a constant-threshold

equilibrium when n < 7;, and is a strict constant-threshold equilibrium when n < n;. First, if

(4.9) is satisfied,

N L+n>0 f,
k-M>Lj-M21foreveryk<j,

L+n>5i . fi L+ni fi
where the strict inequality follows from L, > L;. This implies that agents also have an incentive
to disclose signals s1,...,s;—; when n <n;. Similarly, when (4.10) is satisfied, agents will have

strict incentives to disclose si,...,s;. Agents have no incentive to disclose s;i1,...,s; as long

as their belief at any off-path history h, i.e., those where h # h[j], satisfies w(h) < 7(0).*

5 Discussions & Extensions

This section discusses several aspects of our model and results. Section 5.1 connects our mono-
tonicity and constant-threshold refinements to those proposed in the disclosure literature. Sec-
tion 5.2 discusses two modeling assumptions, that agents cannot directly observe the exact time
stamps of the disclosed signals and that all disclosed signals are lost when communication fails.
Section 5.3 discusses non-strict equilibria and mixed-strategy equilibria. Section 5.4 considers
several extensions, such as when agents face disclosure constraints and when the communication
success rate depends on the number of signals disclosed. Section 5.5 explains the difference

between our OLG game and an analogous one-shot disclosure game.

5.1 Alternative Equilibrium Refinements

All the constant-threshold equilibria in Corollary 2, as well as the equilibria that violate mono-
tonicity in Proposition 1, are Perfect Bayesian equilibria as defined in Fudenberg and Tirole
(1991), which requires players’ beliefs to be derived from a conditional probability system in-

duced by their equilibrium strategies.”?> This is because, when agents only disclose signals in

21Gimilarly, a strict constant-threshold equilibrium in which no signal is disclosed always exists, as long as we
set agents’ beliefs at any history h £ 0 to be strictly less than their prior belief about the state.

22Part 1 of Theorem 1 characterizes a common property of all strict monotone equilibria, so it trivially extends
once we impose the conditional probability system refinement. Part 2 of Theorem 1 establishes the existence of
a (strict) constant-threshold equilibrium, so imposing the conditional probability system refinement makes the

result stronger. This is why our discussion in this paragraph focuses on constant-threshold equilibria.
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S’ C S, any history that contains signals in S\S" occurs with zero probability conditional on
any (h,s) € H x (SU{0}), so the conditional probability system requirement has no bite.
Standard forward-induction refinements, such as the intuitive criterion and D1 in Cho and
Kreps (1987), also have little bite, e.g., both monotone and non-monotone equilibria described
in Proposition 1 satisfy those refinements. Intuitively, the sender’s payoff is independent of
the information he observes, so these refinements cannot distinguish among sender-types who
disclose the same set of signals in equilibrium and differ only in the signals they conceal.
Guttman, Kremer, and Skrzypacz (2014) introduced a refinement on off-path beliefs called
belief monotonicity in a dynamic disclosure game with two periods and the sender having at
most two signals. Their refinement requires that, at histories where only one signal is disclosed,
the receiver’s posterior belief is strictly higher when the disclosed signal has a higher likelihood

ratio. We extend their refinement to our setting where senders can have arbitrarily many signals.

Monotone Belief. A belief map ©: H — [0,1] is monotone if w(h) > w(h*) for every pair
of histories h = (hy,..., h) and h* = (h},... h}) that satisfy 22':1 h; =S\ h* and

J=1""
n n
Z h; > Z h; for every n <1 with strict inequality for some. (5.1)
j=1 j=1

Intuitively, a belief map is monotone if agents have a strictly higher belief about the state
when their predecessors disclose one more higher-likelihood-ratio signal and one fewer lower-
likelihood-ratio signal. As in Guttman et al. (2014), it only imposes restrictions on the receiver’s
posterior beliefs at pairs of histories with the same length, i.e., Zé’:1 h; = 22:1 h;.

Theorem 1 extends once we replace monotone strategy with monotone belief. This is because
when the belief map is monotone, any non-monotone strategy has a strictly profitable deviation,
by replacing a disclosed low-likelihood-ratio signal with a concealed high-likelihood-ratio signal.
This implies that if s; is never disclosed in any equilibrium with a monotone strategy, then it is
also never disclosed in any equilibrium with a monotone belief map. Moreover, for the constant-
threshold equilibrium we constructed in the proof of Theorem 1, there exist off-path beliefs that
satisfy agents’ incentive constraints as well as the belief monotonicity requirement.??

Guttman et al. (2014) also proposed a threshold strategy refinement, which requires the sender

to disclose a signal if and only if its likelihood ratio is above some cutoff. Extending it to our

23Gimilar to the off-path beliefs in Section 4.2, for every h that occurs with zero probability in equilibrium, let
m(h) < w(0). For any n € N, there is a finite number of off-path histories with length n, which means that there
exists a mapping 7 from length-n off-path histories to the open interval (0,7(0)) that satisfies (5.1).
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setting leads to a refinement that is more restrictive than monotone equilibrium but is more

permissive than constant-threshold equilibrium as the threshold can be history-dependent.

Threshold Strategy & Threshold Equilibrium. A strategy o is a threshold strategy
if there exists a function J : H x (SU{0}) — {0,1,...,1} such that for every h € H and
i€{1,2,...,1}, we have op(h,s;) = (h+1;)[J(h,s;)] and op(h, D) = h[J(h,0)]. An equilibrium

1s a threshold equilibrium if agents use a threshold strategy.

Our results for strict monotone equilibria extend to strict threshold equilibria. Part 1 of The-
orem 1 extends since the set of strict monotone equilibria includes the set of strict threshold equi-
libria. Part 2 of Theorem 1 extends because, when 7(d,p) < 7;, there exists a constant-threshold
equilibrium where s; is disclosed, which by definition, must also be a threshold equilibrium.

Hart, Kremer, and Perry (2017) introduced a truth-leaning refinement, which in our setting,
requires that (A0) an agent will disclose all available signals if doing so maximizes his payoff
and (P0) agents believe that their predecessors did not hide any information upon observing any
h € H that occurs with zero probability in equilibrium. See page 700 of their paper for details.

We explain why there is no strict equilibrium that satisfies both our monotonicity refinement
and their (P0) requirement when Ly > 1 and n(d, p) > n2. Suppose by way of contradiction that
there exists an equilibrium that satisfies both refinements. Our theorem implies that in every
strict monotone equilibrium, agents will disclose 0 when their history is 0 and their private signal
is s9, so m(0) > m(13). According to Bayes rule, the probability with which their belief assigns
to § upon observing history 0 is no more than their prior, so m, > 7(0). If such an equilibrium
also satisfies (P0), then given that history 1, occurs with zero probability, 7(15) must equal the
agent’s posterior belief when they know that their predecessor’s history is 0 and their private
signal is s5. Since Ly > 1, we have (1) > 7(0), which contradicts 7(0) > 7(12).

Lastly, our refinements are neither stronger nor weaker than the receiver-optimal equilibrium
used in Rappoport (2025). First, equilibria where the sender discloses nothing satisfy both of
our refinements, but they are dominated by the one where s; is disclosed in terms of receiver
welfare. Second, suppose for example | =3, L; > Ly > 1 > L3, and f, and S | are much smaller
than f, and f 5" When n(d, p) > 12, signals sy and s3 are never disclosed in any strict monotone
equilibrium. However, the receiver will be strictly better off in the non-monotone equilibrium
where only signal s, is disclosed, as signal s; occurs with much higher probability than s;.

According to our Proposition 1, the latter equilibrium exists regardless of the parameters.
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5.2 Discussions of Modeling Assumptions

A key assumption of our model is that agents can only observe the number of each signal disclosed
but cannot directly observe (i) the exact date at which each disclosed signal was realized and
(ii) the time at which communication failed in the past. Our assumption fits when senders (e.g.,
managers who can edit training materials presented to new recruits) can credibly disclose the
substantive content of the signals (e.g., fabricating cases is hard due to organizations’ internal
review processes), but find it hard to reveal the exact time at which the signals arrived due to, for
example, privacy regulations that prevent them from revealing too much identifying information.

Alternatively, one may consider settings in which agents cannot credibly disclose hard in-
formation, so communication takes the form of cheap talk. Such an environment is studied by
Anderlini, Gerardi, and Lagunoff (2012) in an OLG model where the sender’s payoff is single-
peaked in the receiver’s action. By contrast, we focus on environments where the sender’s payoff
is strictly increasing in the receiver’s action, in which case cheap talk is uninformative. Our
assumption on the sender’s payoff seems reasonable when the receiver’s action is interpreted as
his costly effort, which can strictly benefit the sender (e.g., the sender is the receiver’s manager).

There are also situations where agents can credibly disclose the signals’ arrival times in
addition to their substantive content. In the special case where each agent observes his private
signal for sure (p = 1), observing the exact time at which communication failed in the past leads
to unraveling, since each agent can infer the exact number of bad signals concealed.

If agents can observe the time stamps of disclosed signals but not the time at which commu-
nication failed in the past, unraveling may not happen since there is still uncertainty regarding
the number of realized signals after the latest communication breakdown, which, depending on
the equilibrium strategies, could be correlated with the set of signals disclosed.

In the more general case where p < 1, the absence of a disclosed signal in a given period may
also be caused by the agent in that period failing to observe his private signal. Consequently,
agents remain uncertain about the number of signals observed since the most recent communica-
tion breakdown, even when they can observe the time stamps of the disclosed signals or the time
at which communication failed in the past. As a result, depending on the equilibrium strategies,
disclosing an additional good signal may still lead the subsequent agent to infer a larger expected
number of bad signals, so the forces identified in our analysis may continue to operate. A related

question is: What if agents can voluntarily disclose the time stamps of the disclosed signals? It
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is unclear whether agents have incentives to disclose the time stamps, which may depend on the
equilibrium being played. Characterizing how changes in §, p, and f affect the selectiveness of
disclosure in richer environments is an interesting direction for future research.

Our baseline model also assumes that either all signals disclosed by an agent are received by
his successor, or all signals disclosed are lost. Section 5.4 extends our result to the case where the
probability of communication failure depends on the number of signals disclosed. Alternatively,
one may consider a model in which each disclosed signal is transmitted independently. For
example, if an agent discloses two signals, then his successor receives both with probability 62,
exactly one with probability 26(1 — §), and neither with probability (1 — ).

In this alternative setting, for every § € (0,1) and p € (0, 1], there exists a constant-threshold
equilibrium in which all signals with likelihood ratios greater than 1 are disclosed, which contrasts
with our setting where only the strongest possible signal can be disclosed when ¢ and p are large.

To see why, suppose the constant disclosure threshold is j, where L; > 1. Conditional
on state 6, agent t € 7Z fails to observe the signal realized in period 7(< t) with probability
1—-6""p 27:1 fo.i- This can occur for three reasons: s7 is lost during transmission, agent 7 fails
to observe his private signal, or the realized signal has a likelihood ratio below L; and is therefore
concealed. Thus, failing to observe a past signal is bad news. Because signals are transmitted
independently, disclosing s; both reveals one additional realization of s; and eliminates one
potential concealed signal. When L; > 1, both effects increase the next agent’s posterior belief.

By contrast, in our baseline model, where either all disclosed signals are successfully trans-
mitted or all are lost, agents can only infer the sequence of realized signals following the most
recent communication failure, which occurred in some random period 7. Observing one addi-
tional disclosed good signal leads them to infer that 7 is smaller. Consequently, they expect the
post-T sequence to be longer and, in expectation, to contain more bad signals as well. Although
our result is derived in the extreme case where communication successes are perfectly correlated
across disclosed signals, the negative effect of disclosing good signals seems to be relevant as long

as there is some positive correlation between the successful transmission of different signals.

5.3 Non-Strict Equilibria & Mixed-Strategy Equilibria

As in Clark et al. (2021), Part 1 of Theorem 1 focuses on strict equilibria. We do not know

whether this result extends to all pure-strategy equilibria, in particular, those where agents do
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not have strict incentives. This is because the no-turning-back property stated in Section 4.1
breaks down, so Lemma 1 and the calculations that follow no longer apply.

To see intuitively where our argument breaks down, let s; denote the weakest signal disclosed
on path and recall the definition of h* in Section 3. Suppose 7w(h*) = m(h* — 1,), so that agents
are indifferent between revealing and concealing s; upon receiving it at h* —1;. They may then
disclose h* upon receiving s; at h* —1;, while disclosing h* — 1, upon receiving some bad signal
s;, with ¢ > 7, at h*. This, in turn, raises the next agent’s belief upon observing history h*, since
observing h* implies that the bad signal s; did not arrive after the disclosure of s;. Consequently,
the argument leading to the contradiction w(h*) < 7(h* — 1) no longer goes through.

Nevertheless, all pure-strategy equilibria are strict under generic parameter values in an
extension we consider in Section 5.4 where each agent can disclose at most N € N signals. This
is because for any finite NV, the set of histories is finite, as is the set of signal profiles that can be
disclosed. If two histories lead to the same expected payoff for the sender, then the indifference
condition defines a polynomial equation in §. Since there is a finite number of signal profiles,
there can be at most a finite number of values of § for every (u, v, f, mo, p) under which the sender
is indifferent. Hence, the set of parameters under which non-strict pure-strategy equilibria exist
has Lebesgue measure zero.

We now turn to mixed-strategy equilibria. Since we assumed that there is a unique a € R
that maximizes 7u(6, a) + (1 — 7)u(f, a) for every m € [0, 1], agents always have strict incentives
when choosing their actions. Consequently, the only source of randomization is their disclosure
decisions. As discussed earlier, we do not know whether our result on monotone equilibria
extends to mixed-strategy equilibria. We focus on a class of mixed-strategy equilibria that are

tractable to analyze and are natural generalizations of constant-threshold equilibria:

Constant-Threshold Mixed Strategy. A constant-threshold mized strategy is character-
ized by j € {1,...,l} and q € (0,1) such that agents disclose all sq,...,s;_1, disclose all s; in

their histories, disclose their private signal s; with probability q, and never disclose sji1,. .., 5.

Intuitively, this class of strategies requires agents to disclose all signals with likelihood ratio
strictly above a cutoff as well as all inherited signals with likelihood ratio at the cutoff, to conceal
all signals with likelihood ratio strictly below the cutoff, and to randomize, with probability
strictly between 0 and 1, over disclosing private signals with likelihood ratio at the cutoff.

One can show that for any j € {0,1,...,l} and ¢ € (0,1), a constant-threshold mixed
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strategy equilibrium parameterized by (j,¢) exists if and only if (i) j > 2, (ii) L; > 1, and
(iii) n(d,p) = n;. This is because agents are indifferent between disclosing private signal s; and
concealing it if and only if

;o 1=00—plafi+ 30 )
T1-0(1—plaf; + X1 1))

Regardless of ¢ € (0,1), the RHS of (5.2) is strictly greater than 1 and strictly less than L,

(5.2)

which leads to the requirements that j > 2 and L; > 1. Furthermore, regardless of ¢, equation
(5.2) holds if and only if n(d,p) = n;. Hence, the class of mixed-strategy equilibria we con-
sidered exists only under knife-edge parameters. When agents also randomize over the cutoff
signals contained in their histories, or when their disclosure rule depends non-trivially on their
information set, the marginal effect of disclosing another s; depends on the entire set of signals

disclosed. Characterizing such mixed-strategy equilibria is left for future research.

5.4 Extensions

Theorem 1 extends when each agent ¢ observes s’ after choosing his action a'. This is because
the result only hinges on agents’ beliefs after observing the set of disclosed signals. Similarly,
our result extends when agents have heterogeneous payoffs, as long as they are supermodular
with respect to (0, a'), are separable between a' and a'™!, and are strictly increasing in a**?.
By contrast, new complications arise when agents’ payoffs are not separable between a! and
a'*1. In this case, an agent’s action depends not only on his belief about the state, but also on
his belief about his successor’s action. As a result, when agent ¢ decides which set of signals to
disclose, his objective is not only to maximize agent t + 1’s belief, but also to equip agent ¢t + 1

with signals to increase (or decrease) agent t 4 2’s belief, depending on whether agents’ actions

are complements or substitutes. A similar complication arises when agent t’s payoff depends

t+2 i+

also on {a'™,a"*3 ...}, or when the distribution of agent ¢’s private signal s' depends on agent
t’s action. Whether our theorem extends to these more general cases remains an open question.

We then discuss two other extensions. First, Part 1 of Theorem 1 extends when agents
face disclosure constraints. For example, suppose each agent can disclose at most N € N

signals.?* That is, after receiving private signal s; € S U {0} at history h, the agent can disclose

24Constant-threshold equilibria with threshold j > 1 are not well-defined under disclosure constraints, since

agents cannot disclose N + 1 copies of s; after receiving s; at history N1;. So Part 2 does not extend as stated.

25



h' = (h},...,h)) if and only if h" < h+ 1, and 22:1 h; < N. This is because the gradualism
property, the improvement principle, and the no-turning-back property all continue to apply.
Lemma 1 also extends since it only rules out the possibility that the current-period history is h*
yet the previous-period history is neither h* nor h* —1;, and such a possibility cannot re-appear
due to disclosure constraints. The calculation after Lemma 1 compares agents’ posterior beliefs
at h* and at h* — 1, which is also unaffected.

Second, we consider an extension in which the communication success rate depends on the
number of signals disclosed. Suppose when agent ¢ discloses a set of signals h, the probability
that agent £+ 1 receives h is §(h) = exp(—A-q(h)) where A > 0 is a parameter and ¢ : H — [g, ]
for some 0 < ¢ <@ < oo such that g(h) depends on h only through its length and ¢(h) weakly
increases as the length of h increases. In this setting, communication is weakly more likely to
fail when more signals are disclosed. As A — 0, the communication success rate converges to 1.

When A is below some cutoff, we show that no signal other than s; is ever disclosed in
any strict monotone equilibrium. To start, the gradualism property and the no-turning-back
property extend. A modified version of the improvement principle holds: when in equilibrium,
agents disclose h'™! (s h') at history h’ following some private signal s € S, the expected value
of v(#, a*(m)) when the agent discloses h*! is greater than the expected value when he discloses
h?'. We explain why Lemma 1 extends to this more general setting at the end of Appendix A.3.

Now suppose by way of contradiction that no matter how small A is, there exists a strict
monotone equilibrium in which the weakest signal disclosed on path is s; # s;. By Lemma 1, h*
can only occur after h* or h* —1;, so we have the following equation that relates the probability
of history h* conditional on ¢ to the probability of history h* — 1; conditional on 6:

po(h) = po(h” = 1) - 6(0") - pfo;- D 60 )"-(1=p > fo)", (5-3)
n=0 ieD(h*)

where D(h*) C S is the set of private signals such that the next period history is no longer h*
once an agent receives such a private signal at h*. As in the baseline model, D(h*) is either

{1,...,7—1}or {1,...,j}. Equation (5.3) implies that 7(h*) > w(h* — 1;) if and only if
- 1—46(h")(1 _pzz'eD(h*)L)
T1- o(h*)(1 — pZieD(h*) i)
which is analogous to (4.2) in the baseline model. Since 6(h*) = exp(—A-¢(h*)) and the function

> 1, (5.4)

q(-) is uniformly bounded above and below, we know that there exists A* > 0 such that when

A < A* inequality (5.4) fails for all j and D(h*) that satisfy j > 2 and j > max D(h*).
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5.5 OLG Game versus One-Shot Disclosure Game

To understand the role of our OLG structure, we consider a one-shot disclosure game between a
sender and a receiver in which the receiver does not know the number of signals the sender has.
Suppose the state is binary # € {0,0}. The sender observes n conditionally i.i.d. signals
{s'} |, where s' € {s1,...,8} and Pr(n = n) = (1 — §)d" for every n > 0. We assume that
signal realizations with lower indices have higher likelihood ratios. The sender discloses a subset
of the signals in order to maximize the probability that the receiver’s posterior belief assigns
to f. The receiver only observes the number of each signal the sender discloses. Hence, both
players’ information sets belong to H = N'. This is analogous to our OLG game where p = 1.

The sender’s strategy is op : N' — N subject to op(h) < h for every h € N!. We extend the
notions of monotone and constant-threshold strategies to this setting. The sender’s strategy is
monotone if for every h = (hy,..., ) and j € {2,...,1}, if the jth entry of op(h) is not 0, then
the ith entry of op(h) equals h; for every i < j.2° The sender’s strategy is a constant-threshold
strategy if there exists j € {0,1,... 1} such that op(h) = h[j] for every h € H.

Our results for (strict) constant-threshold equilibria, Part 2 of Theorem 1 and Corollary 2,
extend to this one-shot game once we set p = 1. The intuition remains the same: suppose in
equilibrium, the sender uses a constant-threshold strategy of disclosing s1, ..., s; (good signals)
and concealing $;41,...,s (bad signals). Disclosing another good signal shows to the receiver
not only that there is one more good signal, but also there are more bad signals in expectation,
so the sender’s disclosure incentives depend on the relative magnitudes of the two effects.

However, Part 1 of Theorem 1, which concerns strict monotone equilibria, does not extend
to this one-shot game, thereby distinguishing this game from our OLG game. To highlight the
difference, we introduce a class of strategies parameterized by a positive integer k& € N where s,
is sometimes disclosed. We show that no matter how close ¢ is to 1, there always exists k € N

such that Strategy k is part of a strict monotone equilibrium in the one-shot game:

e Strategy k: For every j # k + 1, if the sender observes j copies of signal s;, then he
discloses all the s; he has and nothing else. If the sender has k£ + 1 copies of s; but no ss,
then he discloses k copies of s; and nothing else. If the sender has k + 1 copies of s; and at

least one copy of so, then he discloses k + 1 copies of s1, one copy of s, and nothing else.

25Qur proposition in this section extends if we replace strategy monotonicity with belief monotonicity, that

the receiver’s belief increases when the sender replaces a lower-likelihood-ratio signal with a higher one.
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Proposition 4. For any ¢ € (0,1), there exists k € N such that there exists a strict monotone

equilibrium in the one-shot disclosure game where the sender uses Strateqy k.?

The proof is in Appendix A.6. Compared to our OLG game, the gradualism property no
longer holds in the one-shot disclosure game, so Lemma 1 is no longer true. To see intuitively
where the argument for Theorem 1 breaks down, note that under Strategy k, s is the weakest
signal disclosed on the equilibrium path, so history h* is (k 4+ 1)1; + 15, and history h* — 1;
is (k+ 1)1;. Since the sender never discloses (k + 1)1; on the equilibrium path, when he has
k 4+ 1 copies of s; and one copy of s, available, his decision regarding whether to disclose s
depends on the comparison between the receiver’s posterior beliefs at k1; and at (k+1)1; + 1o,
instead of between the receiver’s beliefs at (k+1)1; and at (k+1)1; + 1o. If the sender discloses
(k+1)1; + 1, instead of k1;, he shows to the receiver that (i) there is one more s;, (ii) there is
one more Sy, and (iii) there is no more s; beyond the k + 1 copies disclosed. In our OLG game,
the first effect, which is in favor of disclosing s, is absent. Instead of disclosing (k + 1)1; + 1,
a more attractive option is to disclose (k4 1)1, which happens on the equilibrium path thanks
to the gradualism property. It shows to the receiver that there are k£ + 1 copies of s; without

showing her that there is also an sy as well as some bad signals between the disclosed signals.

6 Concluding Remarks

We study an overlapping-generations model in which each agent receives a private signal and a
set of disclosed signals, each with positive probability, before taking an action and disclosing a
subset of signals to his immediate successor. Focusing on strict monotone equilibria, our main
result shows that agents disclose a smaller set of signals when they are more likely to observe
private signals or receive disclosed signals. The intuition is that when an agent observes an
additional “good” signal that has been disclosed, he also infers from the equilibrium strategy that,
in expectation, more bad signals have been concealed. This adverse inference from disclosure is
absent in Dye (1985), where any disclosure reveals that no information has been withheld. As
communication frictions vanish or new information arrives more frequently, this adverse inference

becomes stronger, making agents more selective in their disclosure decisions.

26Strategy k is not a threshold strategy since only one copy of sy is disclosed when the sender has k + 1 copies
of s1 and 2 copies of so available. In fact, one can show that there exists §* € (0, 1) such that when § > §*, the

sender will never disclose so,...,s; in any strict threshold equilibrium in the one-shot disclosure game.
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For tractability, our analysis focuses on the case in which agents observe the substantive
content of disclosed signals but not their exact arrival times, and in each period either all signals
disclosed by an agent are received by his immediate successor or all of them are lost. As discussed
in Section 5.2, however, the adverse inference from disclosure that we identify is likely to arise
whenever agents face uncertainty about the number of available signals (for example, when
agents have some information about the time stamps of disclosed signals but each agent receives
his private signal with probability less than 1) and the successful transmission of each disclosed
signal is positively correlated with that of the other disclosed signals. Characterizing equilibrium
disclosure behaviors in these more general settings is left for future research.

By contrast, the effect identified in our main result is absent when agents know the ex-
act number of signals after the latest communication failure, such as when p = 1 and agents
can observe the exact time at which communication failed in the past, or when the successful
transmission of different disclosed signals is independent.

As in the classic OLG model of Samuelson (1958), and in the subsequent work of Bhaskar
(1998) and Acemoglu and Jackson (2015), we assume that each agent’s payoff depends only on
his own action and that of his immediate successor,?” but not on the actions of later generations.
If agent t’s payoff also depends on the actions of agents ¢t + 2,¢ + 3, ..., then agent ¢’s objective
is no longer simply to maximize agent ¢t + 1’s belief about the state; he also has an incentive to
equip agent t + 1 with signals that can be passed on to agent t + 2, t + 3, etc. Characterizing

monotone equilibria in this more general setting is left for future research.

27 Allowing agents’ payoffs to depend on their predecessors’ actions does not change our results, since such

dependence does not affect agents’ incentives.
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A Omitted Proofs

A.1 Uniqueness of the Steady State

We show that conditional on state 6, any pure strategy o induces a unique steady-state dis-
tribution over the agents’ histories.”® Let op : H x (S U {0}) — H denote the component
of o that maps an agent’s history and private signal (if any) to the set of signals disclosed to
the next agent. For any h,h’ € H, define the probability of moving from history h to his-
tory h’ conditional on the selected history being successfully observed by the next generation
as QF(h,h') = (1 — p)l, mo)=n + P>, Jo.ilop(h,s;)=n and observe that it defines a Markov

process. We then define the probability of transitioning from history h to history h’ as
Py(h,h') = (1 — §) 1= + 6QF (h,h’). (A1)

We show existence and uniqueness of a steady-state distribution using the Banach fixed
point theorem. Let 7 : A(H) — A(H) be the transition operator implied by Pj, so that
(T5 () (h') = > ey w(h) Py (h,h'). We show that this is a contraction mapping when equipped
with the total variation distance.

To see that applying only the () transition does not increase total variation distance, take
any p, ;' € A(H), and observe that

DITCLACDEDSTLTAUE/ M =—Z\Z (h)) Q5 (b, 1)

h’GH heH

Z 3 [u(h) — ' (h)] QF (b, )

€H heH

-3 -] X Qs

heH h'eH

= 2 3 ) — /()]

heH

= [l = plrv,
where we used that ), Qf(h,h') =1 for each h.
By (A.1) and the above inequality, we have that for any p, ' € A(H), |75 (1) —T5 (1) ||rv <

d || —p||rv. Since § € (0,1), T§ is a contraction on (A(H), || - ||rv). By the Banach fixed point

theorem, there exists a unique steady-state distribution over histories pg € A(H).

28The proof also applies to mixed strategies by defining P§(h,h’) = (1 — 6)Lp—o + 6((1 — p)op(h,0)(h') +
pZizl fo,iop(h,s;)(h')), where op(h, s)(h’) denotes the probability of disclosing h’ at information set (h, s).
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A.2 Proof of Proposition 1 and Corollary 1

We show that for any n € NU {oo} and i € {1,...,l — 1} that satisfies L; > 1, there exists a
strict equilibrium where agents disclose up to n copies of s; and nothing else.

Suppose in equilibrium, all agents use the strategy of disclosing no signal other than s; and
disclosing up to n copies of s;. For any h that occurs with zero probability under this strategy,
let m(h) < w(0). Then conditional on state 6, for every m < n, the probability of history m1; is
(1—=6)0™ - (1 —6(1—pfos)) ™ - (pfai)™. Therefore,

Tr(m]_l) B o 1-— (5(1 —pi) m+1 m
1—7(ml)  1-m (1_5(1_p7i)> L

If L; > 1, then the value of (A.2) is strictly increasing in m regardless of §. The probability of

(A.2)

history n1; is

o0

D (1=0)8" - (1=6(1 = pfos))” "V (pfas)", (A3)
SO o
m(nl;) S M0 { (1—0)d*(1—6(1 —pfi))_(kmf,k
L=m(nly) = 1—=mo ken L(p—g)gk(1—8(1—pf,) " gk

v

m (L= (1=s(1-pf) "UT]
=m0 (1-4)en(1— 4

T '(1—5(1—17L)>n+1[1n
C1-m 1—6(1—pf,)

The RHS of (A.4) is strictly greater than the value of (A.2) for any m < n. These calculations

(A.4)

together with our earlier specifications of off-path beliefs verify that agents have strict incentives
to disclose up to n copies of s; and nothing else, which establishes Proposition 1.

For Corollary 1, let ¢ = 1 and note that when 7n(d,p) > 72, Theorem 1 implies that only
s1 can be disclosed on the equilibrium path. Therefore, every strict monotone equilibrium is

characterized by n € NU {co} such that agents disclose up to n copies of s; and nothing else.

A.3 Proof of Lemma 1

Suppose by way of contradiction that the realized history in period ¢t — 1 was h= (iLl, cee le),

which is neither h* nor h* — 1;. We obtain a contradiction in each of the following three cases:
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1. If izj = 0, then A} — izj = 1, so the gradualism property implies that 23;11 h; > Zz;ll h?.

Since h # h*—1;, we have (h,..., hj1) # (hi,...,h;_;). Hence, there exists 1 <14 < j—1
such that h; > hi. This implies that after observing signal s; at history h, the agent
discloses s; yet conceals at least one realization of s;, which contradicts the monotonicity
of their equilibrium strategy.

2. If iAzj = 1, then the construction of h* implies that Zf;ll hi > Zz;ll hr. Since h # h*,
we have (hy,..., h;_1) # ( 1., hi ), so there exists 1 < i < j — 1 such that hi >
h;. This again implies that after observing signal s; at history h, the agent discloses

s; yet conceals at least one realization of s;, which contradicts the monotonicity of their

equilibrium strategy.

3. If izj > 2, then consider the sequence of agents’ realized histories starting from the latest

communication failure, which we normalize as period 0. Let h(7) denote the realized
history in period 7. By definition, h(0) = (0,0,...,0), h(t — 1) = h, and h(t) = h*. The
gradualism property implies the existence of 0 < 7 < ¢t — 1 such that (i) the jth entry of
h(7) is 1, and (ii) the jth entry of h(7) is weakly greater than 1 for every 7 € [r,¢ — 1].
Let h(r) = h*™ = (h{*,...,h}*1,1,0,...,0). The definition of vector h* implies that at
least one of the following two cases is true.
The first case is Zf;ll hi* = Zf;ll h;, which by the construction of history h*, implies that
7m(h*) < w(h**). The construction of 7 implies that there is no communication breakdown
between period T to ¢, so the conclusion that w(h*) < 7 (h**) contradicts the improvement
principle, which requires that w(h*) = w(h(¢)) > n(h(t — 1)) > w(h(7)) = w(h*), as
h(t) #h(t — 1) and h(t — 1) # h(r).

The second case is 371 h* > Y771 k¥, ie., the total number of signals s,,...,s; 1 is
strictly more in h(7) than in h(¢). By construction of 7, the jth entry of h(7) is weakly
greater than 1 for every 7 € [r,t — 1]. This together with ilj > 2 implies that there exists
at least one period from 7 to t — 1 in which signal s; is disclosed while some signals in

{s1,...,sj_1} are concealed. This contradicts agents using a monotone strategy.

Remark: We extend this proof to the case where communication success rate weakly decreases
with the number of signals disclosed. We revisit the three cases considered in the proof. The first

two cases only involve comparison between beliefs at two histories of the same length, namely, h*
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and h*—1,+1;. Since the communication success rate depends only on the length of the disclosed
history, an agent prefers to disclose h* to h* — 1, 4+ 1; if and only if #(h*) > n(h* — 1; + 1,).
In the third case, recall the construction of history h** as well as the existence of history h such
that h < h**, h and h* share the same length, and 7(h) > 7(h*). Therefore, the expected
payoff from disclosing h is weakly greater than the expected payoff from disclosing h*, as the
communication success rates are the same yet disclosing h leads to a weakly higher belief. This
leads to a contradiction since disclosing h is available when the history is h** yet history h* is

reached after h** before the next time communication breaks down.

A.4 Proof of Proposition 2

For every n > 1 and 6 € {0,0}, let qp,, = v | foi, and write 4, = 9005 In = Ggn- By Theorem
1, the largest threshold in a constant-threshold equilibrium depends on (6, p) only through 7.
We introduce a new function I(-;-) based on Z(-,-) according to I(6;hs,) = Z(4, p).

For any n > 1, let hg;) denote the steady-state history when agents use the constant-threshold
strategy with threshold n. Let K be the number of periods since last communication failure.
Then Pr(K = k) = (1 —6)6* for every k € N. Fixing K = k, we have a multinomial experiment
with n + 1 possible outcomes (no signal, as well as each of the n possible signals). Because of
independence across periods, conditional on K = k, the probability-generating function becomes

(1—pgon+p> 1, fgﬂ‘zi)k. Thus, the probability-generating function of hgg is

Gg’f;(zl, ey Zn) =K

n 00 n k
11 Zf”] =Y (1-3)s" (1 —DGon +D Y f9,i2i>
k=0 =1

i=1

1—90
1= 0(1—pgen+p>ry faizi)
1

TG S f =) (A.5)

Since the last expression depends on (4, p) only through 1(d, p), we write Gij , for this generating
function, h,(7") for a history with this distribution, and n for n(d, p) throughout the remainder of
the proof. Let 7" (h) denote the posterior belief after history h under threshold n.

To show that I (9; h%n)> is strictly increasing in 7 for every fixed threshold n, fix < 7 such
that the largest equilibrium threshold is n at both values. Generate random history H € H
according to the distribution of h%n). Intuitively, in the steady-state, reducing the effective infor-

mation from 7 to 7/’ is equivalent to independently deleting each disclosed signal with probability
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1 —1n'/n. We now verify that this indeed reproduces the entire history distribution at 7/, rather
than only its expected length. Conditional on H, construct random history H' by retaining each
signal in H with probability r» = %/, where the retention of each signal is independent of both
the retention of all other signals and the state. By (A.5), conditional on state 6,

n

i,
I1=

=1

1 /
=Gy, (L—r+rz,....,1—r+rz,) = = =Gy, (z1,...,2n).
0, ( 1 ) 1+nr2i:1 fe,i(l_zi) 0, ( 1 )

Eo

Hence, H' has the same conditional distribution as hg,l). Thus, the history at n’ can be
obtained from the history at n through a state-independent random deletion process. Let
I = Pr(0 = 6 | H) and I' = Pr(d = § | H') and observe that II' = E []1{925} | H} -
E [E []l (67} | H} ‘ H/} = E[IT | H']. Since the binary entropy function g is strictly concave,
Jensen’s inequality implies that E[g(II) | H'] < ¢ (E[II | H']) = g(II"). Taking expectations gives
I (9; hf;,”) <I (9; h%")>. We now show that

I (9; h;’?)) < I(6;h™) . (A.6)

n

Conditional on H' = 0, both H = 0 and H = 1; occur with positive probability. Moreover, the
posterior beliefs following histories H and H’ differ. By (4.7), their posterior odds satisfy

Pr(§_| H=1,)/Pr(0 |[H=1.) _ Lll +nq, o1
Pr(¢ | H=0)/Pr(¢ | H = 0) 1+,
where the inequality follows since Li(1+ng ) — (1 +ng,) = (L1 — 1) +n >, f (L1 — L;) > 0.
Thus, IT is not constant conditional on H' = 0. Strict concavity of g therefore implies (A.6).
We now show that [ <9; h%")> is continuous in 7. Let ¢ = Pr(H # H’). Conditional on
state 6, the expected number of deleted signals is (1 — %) Eo[|H|] = (n — 1')qo.n- Therefore,
e < (n—n)maxgqyn, < n—n'. Since H' is constructed from H using a state-independent
randomization, the chain rule for mutual information gives I(6;H) — I(0;H') = I(6; H | H').
Let £ = lygxmy. Since H = H' conditional on the event that £ = 0 and when £/ = 1, the

conditional mutual information is at most log 2, we have
I0;:H|H)<IO;H,E|H) < H(E)+Pr(E=1)log2 < g(g) + elog 2.

Since the right-hand side approaches zero as ' — n, [ (0; h%")> is continuous in 7 for fixed n.
It remains to show that mutual information is continuous when n changes. Fix n > 2 with

(m

Nn > 0 and a pair (0, p) such that 7(d, p) = 1,. Let 7™ = 7T77n) denote the posterior belief under
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threshold m and the pair (4,p). At this (J,p), the incentive constraint for disclosing s, binds,

T G
1+77n§n—1 ’ ’

so equation (4.9) gives L,, - 112"%” = 1. Since f,, = L, /. this implies Ly, -

L4mg, 14mg, , 1 (A7)
L4+ 0.0, 1+0Gyy  Ln ‘

Let h = (hy,...,h,,0,...,0) and let h= (hi,...,hu_1,0,...,0). Using (4.7) and (A.7), the
posterior odds under threshold n satisfy

W(n)(h> o ( 1 )|h|+1 n Lhi B o ( 1 )Z?_ll h2‘+1nH1Lhi _ 7_‘,(n—l)(ﬁ)

1—70™(h)  1—m \Ln P 1w "1 —ate(h)

Ly

i=1 1=1

Therefore, 7 (h) = W("_l)(ﬂ). That is, at the cutoff, the number of disclosed copies of s,, does

not affect the posterior belief.

Setting 2z, = 1 in (A.5) gives Gy’ (21, ..., 20-1,1) = T Z?:}ll i Gy _i(21,- 0 Zne1)-

Thus, conditional on either state, the first n — 1 coordinates of h((;? have the same distribution
as hf{;_l). Together with 7( (h) = W("fl)(ﬁ) this implies [ <9; h((st;)) =1 <9; hg;”).

Thus, mutual information is continuous and strictly increasing in 7 on every region on which
the largest equilibrium threshold is constant, and the adjacent expressions coincide whenever
that threshold changes. Since there are only finitely many thresholds, the selected mutual
information is continuous and strictly increasing in 7.

Finally, n(d,p) is jointly continuous in (d, p), strictly increasing in  for every fixed p > 0,
and strictly increasing in p for every fixed 6 € (0,1). It follows that Z(d,p) is jointly continuous

and strictly increasing in each parameter.

A.5 Proof of Proposition 3

Fix p € (0,1] and write n = n(d,p). We know that n — oo as 6 — 1. By Corollary 2, when
0 is sufficiently close to 1, the most informative constant-threshold equilibrium is the one in
which agents disclose all available copies of s; and conceal all other signals. Hence, every on-
path history takes the form m1; for some m € N (and note that the length of the history is
|hs,| = m). Setting n = 1 in equation (A.5), conditional on state ¢, the probability-generating
function of the length of hs,, is

1
L4+nfo1(1—2)

E [zhorl | 9] =
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It follows that for every m € N, we have

1 nfor \"
Pr syl =m 0) = 1 () (A5)

Thus, conditional on any state €, the number of disclosed copies of s; has a geometric distribution
with mean 7 fy ;.
For every z > 0, equation (A.8) implies

Pr(’hé’p‘ - x‘@) _ f: 1 ( nfe. )k _ ( nfeoq )WJH
n 1+nfo1 \1+nfo1 1+ nfor

k=nz]+1

Since 7 log ( nfo.1 ) = —nlog (1 + Tiﬂ) — —% and % — x, we have

14+nfo,1
1
> x’ 9) = lnel +1 n log (—ﬁfe,l ) 2
n L+nfon Joa

Thus, the preceding calculations imply that, for every = > 0, Pr (% > ac’ (9) — exp (—ﬁ),

log Pr ( (s
n

or that Pr <% < m‘ 9) — 1 — exp (—ﬁ), which is the CDF of an exponential random
variable with mean fy ;. Therefore, thn’" =Yy, where, conditional on state 6, Yy is exponentially
distributed with mean fy ;.
We now derive the limiting distribution of agents’ posterior belief in the steady state. From
equation (4.7), the posterior odds after observing history m1; are
m(ml o 1+ m
1 —(77'(77;:)[1) 1 —07r0 (1 + Z%) Ly (4.9)

Taking logarithms, we can write the posterior log likelihood ratio as

1 1+ +
log M =log o + log < :1> + ﬂ7]log <L1 77f )
1 —7m(mly) 1—m 1+nf, n 1+nf,
Note that for the second term we have log (1171%1) — —logL,. Using f, = Lif,, the
expression inside the logarithm in the last term can be rewritten as L Jn; = Llf%?l =1 —ﬁn}l ;
1 1 1
so that
I+nf Li—-1 1 1
nlOg (L1 nzl) — 1_ = - — =.
1+nf, f1 il f1

Let Zy = log 1f—° —log Ly + (i — ;> Yy. The preceding limits and Slutsky’s theorem imply

(h6p)
T—n(hsp)

that, conditional on state 6, log = Zy.

Since L; > 1, = — & > 0. Conditional on either state, Yy is finite with probability one

£, fi
and has a nondegenerate exponential distribution. Therefore, Z, is also finite with probability
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exp(z)
1+exp(z)

one and nondegenerate. Because the function z +—» is continuous and strictly increasing

from R into (0, 1), the continuous mapping theorem implies that, conditional on either state,

exp(Zy)

m(hsp) = Trenze)

which is a nondegenerate random variable taking values in (0,1). Full
learning would require 7(hs,) to converge in probability to 1 conditional on § = f and to 0
conditional on # = . Convergence in probability to either constant would imply convergence in
distribution to that same constant. This is impossible because the limiting posterior distribution

is nondegenerate and takes values in (0, 1).

A.6 Proof of Proposition 4

If the sender uses Strategy k, then the receiver will only observe h = (k +1)1; + 15 and j1; for
every j # k+ 1 with positive probability. The receiver’s posterior beliefs 7w : H — [0, 1] at these
histories are pinned down by Bayes rule. Therefore, in order to verify that Strategy £ is part of

a strict equilibrium, we only need to verify that the following three conditions are satisfied:
1. m(y1;) is strictly increasing in j for every j # k + 1.
2. 7((k+2)1y) > w(h).
3. w(h) > 7(k1y).

The first two conditions are satisfied for all k& € N, as implied by our calculations in the OLG
game. Next, we show that for any § € (0,1), there exists a large enough & € N such that
the third condition is also satisfied. If the sender uses Strategy k in the one-shot game, then
conditional on state €, the receiver will observe k1; with probability

—(k+1) —(k+2)

(1—6)6" (1 —6(1 — f971)> fe’fl + (1 —6)o~! (1 —0(1— fo1 — f0,2)> ﬁl’
where the first term is the probability that the sender observes k copies of s; and an unknown
number of copies of sy to s;, and the second term is the probability that the sender observes
k + 1 copies of s, no signal sy, as well as an unknown number of copies of s3 to s;. Still under

Strategy k£ and conditional on state 6, the receiver will observe h with probability
—(k+2) —(k+2)
Q=0 (1=80=fo1)) ST = (=9 (1=0(1— for = foz))  Sh1"

where the first term is the probability that the sender observes k+1 copies of s; and an unknown

number of signals from ss to s; and the second term coincides with the second term in the previous
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expression except with the opposite sign. According to Bayes rule, we know that 7(h) > 7(k1;)

if and only if the value of

—(k+1) —(k+2)
(1—5(1—f9,1)) +5fa,1(1—5(1—f9,1 —fo,Q))
(A.10)
—(k+2) —(k+2)
foa(1=800=fo1)) = fou (1= 001~ fox = fu2))
strictly decreases once 6 increases from 6 to #. This is the case if and only if
(7—(k+1> Ny k+2)> ( Xk X%kﬁ)) 7
) — ;) S = =1L, (A11)
(X_(’H_l) +5f Y- k+2)> (X —-Y ) il
where
X=1-61-/), X=1-601-f)
Y=1-60-fi—fy), andY =1-6(1—-f —f)
Let
R=X/Y and R=X/Y.
Inequality (A.11) can then be rewritten as
< | 7 B2 h2
(X +0F, - B0 = )
! = <L (A.12)

(X +0f R -R)

For every § € (0,1), we have X <Y and X <Y, so R,R € (0,1). Fix any 6 € (0,1), we know
that both B~ and R converge to 0 as k — co. Hence, the numerator of the LHS of (A.12)
converges to X and its denominator converges to X, so the LHS of (A.12) converges to X /X as
k — oo. Moreover, since f, > f > We have

Fx-fX -9(h-1)

X
Ly — X iX = F X >0 for every 0 € (0, 1). (A.13)

Therefore, for every § € (0,1), the LHS of (A.12), converges to X /X as k — oo, which is strictly

less than L. It follows that there exists K € N such that inequality (A.12) is satisfied for every
k > K. Hence, for any 6 € (0,1), there exists k& € N such that Strategy k is part of a strict

monotone equilibrium.

38



References

AceEMOGLU, D. AND M. O. JACKSON (2015): “History, Expectations, and Leadership in the

Evolution of Social Norms,” Review of Economic Studies, 82, 423-456.

ANDERLINI, L., D. GERARDI, AND R. LAGUNOFF (2012): “Communication and Learning,”

Review of Economic Studies, 79, 419-450.
ANTIC, N. AND A. CHAKRABORTY (2025): “Selected Facts,” Working Paper.

ARIELL, I. AND C. STEWART (2025): “Bayesian Persuasion without Commitment,” Working

Paper.

BANERJEE, A. (1992): “A Simple Model of Herd Behavior,” Quarterly Journal of Economics,
107, 797-817.

BANERJEE, A. AND D. FUDENBERG (2004): “Word-of-Mouth Learning,” Games and Economic

Behavior, 46, 1-22.

BARDHI, A. AND N. BOBKOVA (2023): “Local Evidence and Diversity in Minipublics,” Journal

of Political Economy, 131, 2451-2508.

BENABOU, R. AND N. VELLODI (2025): “(Pro-)Social Learning and Strategic Disclosure,”

American Economic Journal: Microeconomics, 17, 102—-125.

BHASKAR, V. (1998): “Informational Constraints and the Overlapping Generations Model: Folk
and Anti-Folk Theorems,” Review of Economic Studies, 65, 135—149.

BIKHCHANDANI, S., D. HIRSHLEIFER, AND I. WELCH (1992): “A Theory of Fads, Fashion,

Custom, and Cultural Change as Informational Cascades,” Journal of Political Economy, 100,

992-1026.

BuLL, J. AND J. WATSON (2019): “Statistical evidence and the problem of robust litigation,”
RAND Journal of Economics, 50, 974-1003.

CHO, I.-K. AND D. KREPS (1987): “Signaling Games and Stable Equilibria,” Quarterly Journal
of Economics, 102, 179-221.

39



CLARK, D., D. FUDENBERG, AND A. WOLITZKY (2021): “Record-Keeping and Cooperation

in Large Societies,” Review of Fconomic Studies, 88, 2179-2209.

DAL, Y., D. FUDENBERG, AND H. PEI (2026): “Bayesian Persuasion with Selective Disclosure,”

Working Paper.

D1 TiLLio, A., M. OTTAVIANI, AND P. N. SORENSEN (2021): “Strategic Sample Selection,”

Econometrica, 89, 911-953.

DYE, R. A. (1985): “Disclosure of Nonproprietary Information,” Journal of Accounting Research,
123-145.

Dziupa, W. (2011): “Strategic Argumentation,” Journal of Economic Theory, 146, 1362-1397.

FELGENHAUER, M. AND P. LOERKE (2017): “Bayesian Persuasion with Private Experimenta-

tion,” International FEconomic Review, 58, 829-856.

FELGENHAUER, M. AND E. SCHULTE (2014): “Strategic Private Experimentation,” American

Economic Journal: Microeconomics, 6, 74-105.

FUDENBERG, D. AND J. TIROLE (1991): “Perfect Bayesian Equilibrium and Sequential Equi-

librium,” Journal of Economic Theory, 53, 236—-260.
GAO, Y. (2025): “Inference from Selectively Disclosed Data,” Working Paper.

GIECZEWSKI, G. (2022): “Verifiable Communication on Networks,” Journal of Economic The-

ory, 204, 105494.
GIECZEWSKI, G. AND M. TITOVA (2024): “Coalition-Proof Disclosure,” Working Paper.

GROSSMAN, S. (1981): “The Informational Role of Warranties and Private Disclosure about

Product Quality,” Journal of Law and Economics, 24, 461-483.

GUTTMAN, I., I. KREMER, AND A. SKRZYPACZ (2014): “Not Only What But Also When: A

Theory of Dynamic Voluntary Disclosure,” American Economic Review, 104, 2400-2420.

HARrT, S., I. KREMER, AND M. PERRY (2017): “Evidence Games: Truth and Commitment,”

American Economic Review, 107, 690-713.

40



KipPING, M. AND T. CLARK (2012): The Ozxford Handbook of Management Consulting, Oxford

University Press.

KREMER, 1., A. SCHREIBER, AND A. SKRZYPACZ (2024): “Disclosing a Random Walk,” Journal

of Finance, 79, 1123-1146.

Lou, Y. (2023): “Private Experimentation, Data Truncation, and Verifiable Disclosure,” Work-

ing Paper.

MILGROM, P. (1981): “Good News and Bad News: Representation Theorems and Applications,”
Bell Journal of Economics, 380-391.

NIEHAUS, P. (2011): “Filtered Social Learning,” Journal of Political Economy, 119, 686-720.
ONucHIC, P. AND J. RAMOS (2025): “Disclosure by Groups,” Working Paper.

PEr, H. (2026): “Community Enforcement with Endogenous Records,” Review of Economic

Studies, 93, 1241-1260.

RAPPOPORT, D. (2025): “Evidence and Skepticism in Verifiable Disclosure Games,” Theoretical

Economics, 20, 1213-1246.

SAMUELSON, P. (1958): “An Exact Consumption-Loan Model of Interest with or without the

Social Contrivance of Money,” Journal of Political Economy, 66, 467-482.

SHIN, H. S. (1994): “News Management and the Value of Firms,” RAND Journal of Economics,
58-T1.

(2003): “Disclosures and Asset Returns,” Econometrica, 71, 105-133.

SMITH, L. AND P. S@RENSEN (2000): “Pathological Outcomes of Observational Learning,”

Econometrica, 68, 371-398.

SQUINTANI, F. (2026): “Strategic Disclosure in Networks,” Theoretical Economics, 21, 467-499.

41



	Introduction
	Baseline Model
	Main Result
	Proof of Theorem 1
	Proof of Theorem 1: Part 1
	Proof of Theorem 1: Part 2

	Discussions & Extensions
	Alternative Equilibrium Refinements
	Discussions of Modeling Assumptions
	Non-Strict Equilibria & Mixed-Strategy Equilibria
	Extensions
	OLG Game versus One-Shot Disclosure Game

	Concluding Remarks
	Omitted Proofs
	Uniqueness of the Steady State
	Proof of Proposition 1 and Corollary 1
	Proof of Lemma 1
	Proof of Proposition 2
	Proof of Proposition 3
	Proof of Proposition 4


