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Abstract

We develop an overlapping generations model where each agent observes a verifiable
private signal about the state and, with positive probability, also receives signals disclosed
by his predecessor. The agent then takes an action and decides which signals to pass on.
Each agent’s action has a positive externality on his predecessor and his optimal action
increases in his belief about the state. We show that as the probability that messages
reach the next generation approaches one, agents become increasingly selective in disclos-

ing information. In the limit, all signals except for the most favorable ones will be concealed.
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1 Introduction

Research shows that the intergenerational transmission of anecdotes and stories can shape indi-
viduals’ preferences, beliefs, and behaviors, with important implications for culture and welfare
(Bisin and Verdier, 2011, 2023). Information may be lost in this transmission process, not only
because of physical communication frictions, but also because of deliberate omissions, as dif-
ferent generations may have misaligned interests (Hirshleifer, 2020; Stubbersfield, 2022). For
example, parents who wish to encourage effort may emphasize narratives suggesting that hard
work leads to a better life (Benabou and Tirole, 2006; Doepke and Zilibotti, 2017).

This paper analyzes the intergenerational transmission of information using an overlapping
generations model that incorporates both exogenous communication frictions and misaligned
interests across generations. As in Dye (1985), we restrict attention to the transmission of hard
information, so that information can be concealed but cannot be fabricated or falsified. We
show that as communication frictions vanish, agents become increasingly selective in disclosing
information, and in the limit, all signals except for the most favorable ones will be concealed.

We study steady state equilibria of a doubly infinite time horizon game. The state of the
world is constant over time and is either high or low. In each period, only one agent is active.
He observes a private signal about the state and, with some probability, receives the signals
his immediate predecessor passed on to him. The agent then chooses both an effort level and
a subset of the signals he possesses (including his private signal and any inherited signals) to
pass on to his immediate successor. With some probability, communication succeeds and the
successor observes this subset. However, agents cannot directly observe others’ actions, whether
and when communication failed, or the exact sequence of the disclosed signals.

Each agent’s optimal effort strictly increases in his belief about the state 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.

Due to the plethora of equilibria, some of which are driven by unreasonable off-path be-

liefs,! we restrict attention to equilibria that satisfy at least one of the following refinements.

'For example, when there are three or more signal realizations, there may exist equilibria where signal real-
izations with the highest likelihood ratio are concealed while those with the second-highest likelihood ratio are
revealed. Such equilibria can be sustained by off-path beliefs in which an agent who observes the disclosure of

any signal with the highest likelihood ratio infers that many signals with low likelihood ratios are concealed.



The first refinement requires that agents’ beliefs be monotone, in the sense that their belief
about the state increases when their predecessor substitutes a lower-likelihood-ratio signal for
a higher-likelihood-ratio one. The second refinement requires a threshold equilibrium, whereby
agents disclose a signal if and only if its likelihood ratio exceeds a threshold that may depend
on their private and inherited signals. Both refinements are satisfied by all equilibria of Dye
(1985)’s model.

Theorem 1 shows that when communication fails with low probability, disclosure becomes
extremely selective. In particular, in all strict equilibria that satisfy at least one of our two
refinements, agents conceal all signals except the ones with the highest likelihood ratio.

To better understand how selectively agents disclose as communication frictions vary, Theo-
rem 2 allows for arbitrary communication success rates. It focuses on constant-threshold equilib-
ria, that is, threshold equilibria with a disclosure threshold that is constant across all information
sets. The theorem shows that, for every signal with a likelihood ratio greater than one, there
exists a constant-threshold equilibrium where the signal is disclosed if and only if the communi-
cation success rate is below a cutoff. This cutoff is strictly increasing in the signal’s likelihood
ratio. Consequently, as communication frictions vanish, disclosure becomes more selective, in
the sense that a smaller set of signals can be revealed in constant-threshold equilibria.

Our findings contrast with Dye (1985), who shows that a higher probability of the sender pos-
sessing evidence leads to less selective disclosure. This difference arises from the different forms
of uncertainty agents face about others’ information structures. To build intuition, consider the
sequence of realized signals following the last communication failure in our model. This sequence
consists of multiple good signals (those that are disclosed), interspersed with (sub)sequences of
bad signals (which may be of zero length). That is, there is one bad sequence preceding the
first good signal, one between each pair of adjacent good signals, and one following the last
good signal. Conditional on the state, the expected length of each bad sequence is independent
of the disclosed good signals. Hence, by disclosing another good signal, the agent also reveals
the existence of another bad sequence. This negative inference is absent in Dye (1985), where
any disclosure implies that no information is hidden. As communication frictions vanish, the
expected length of each bad sequence increases while the likelihood ratio of each good signal re-
mains unchanged. Disclosure therefore becomes more selective, since each disclosed signal must
have a higher likelihood ratio in order to overcome the stronger negative effect of one more bad

sequemnce.



Our work contributes to the literature on disclosure games where the sender has an unknown
amount of signals.? Most of the existing works on this topic study one-shot games. The models
of Shin (1994, 2003) and Dziuda (2011) focus on binary signals, which are not well-suited to
study 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), which, as we discuss in Section 3, conflicts with our refinements.® She shows that
the sender sometimes discloses bad signals in order to replicate the signal distribution under
another state, which contrasts with our findings.? 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 the selectiveness of the sender’s
disclosure behavior.

Unlike in one-shot disclosure games, the signals available to the senders in our overlapping
generations game are endogenously determined in equilibrium. This leads to qualitatively dif-
ferent findings compared to one-shot games, as we describe in Section 5.1.

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 (2025), 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. Pei (2025) studies repeated games where

players can voluntarily disclose signals about their past actions. Our paper complements this

2Di Tillio, Ottaviani, and Sgrensen (2021) study an agent who observes the realizations of the &k (< 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.

3Gieczewski 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.

1Gao (2025) also shows that there exists a receiver-optimal equilibrium where the sender discloses only the

most favorable signal, although there can also be other receiver-optimal equilibria.



literature by examining how the selectiveness of disclosure depends on communication frictions.

Our work also contributes to the study of overlapping generations models starting from
Samuelson (1958). While many papers in this literature (Bhaskar, 1998; 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 evidence. 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 Segrensen (2000).> Unlike those models,
where there are no payoff externalities and agents learn from others’ actions, our model has pay-
off externalities and agents learn from signals disclosed by others. Bénabou and Vellodi (2025)
incorporate strategic disclosure in a three-period social learning model. They show that disclo-

sure becomes less selective as communication frictions vanish, which contrasts to our finding.

2 Baseline Model

Consider a game with a doubly infinite time horizon t € Z = {... — 1,0,1,...}. Agent t is the
only active player in period t. He observes a private signal st € S about the state 6 € {6,0},
and with probability § € (0, 1), some signals disclosed to him by agent ¢ — 1. Then he chooses
an action a’ € R and a set of signals to reveal to agent ¢t + 1. We assume that 6 is constant
over time, the set of signal realizations S = {s1, s9, ..., 5;} is finite with [ > 2, and that no signal
reveals any state. Let my € (0,1) denote the prior probability that § = 6. Let f,; denote the
probability of s; conditional on state #. To simplify notation, we write f; instead of J5,; and L
instead of fp,;. Let f = {f: L}izl Let L; = f,/ L denote the likelthood ratio of signal s;. We

assume that L; # L; for every ¢ # j and we index signals so that L; is strictly decreasing in ¢

0o>Ly>Ly>...>0L;>05 (2.1)

®Niehaus (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.

6 Analogs of our results can be derived when multiple signal realizations share the same likelihood ratio.



Agent t’s payoff is u(6,a’) + v(0, a’™), which depends on the state 6, his action a, and his
immediate successor’s action a't'. We assume that (i) v is strictly increasing in o', (ii) u is
strictly concave in a', which implies that there is a unique a*(7) € R for every w € [0,1] that
solves maxger {mu(f,a) + (1 — m)u(f, a)}, and that (iii) a*(r) is strictly increasing in .

The information agent ¢ — 1 reveals to agent ¢ is characterized by h = (hy, hy, ...h;y) € H = N!
where h; stands for the number of signal s; revealed. With probability ¢ € (0, 1), communication
succeeds, in which case agent t observes the number of each signal revealed by agent t —1 but not
the exact order of these signals, i.e., agent t’s history is h. With probability 1—¢, communication
fails in which case agent t’s history is 0 = (0,...,0). We interpret 1 — § as a communication
friction. We refer to hy + ... + h; as the length of history (hy, ..., h;). Each agent only observes
his history and private signal, but cannot directly observe his predecessors’ actions, the calendar
times at which communication fails, the exact sequence of disclosed signals, and so on.

We assume that signals are verifiable so that they can be concealed but not falsified (Gross-
man, 1981; Milgrom, 1981; Dye, 1985). Formally, let 1; € N' denote a vector where the ith entry
is 1 and all other entries are 0. After observing history h and receiving private signal s;, agent
t can only disclose vectors that are no more than h +1;. That is, he can only reveal a subset of
the signals he possesses, which include his private signal and the signals he inherited (if any).

A pure strategy 0 : H x S — R x H maps an agent’s history and private signal to his
action and the information he discloses to his immediate successor, subject to the feasibility
constraint. Our solution concept is steady state Bayesian equilibrium (or equilibrium for short),
which extends the notion of steady state equilibrium in Clark, Fudenberg, and Wolitzky (2021)
and Pei (2025) to incomplete information games. A (pure-strategy) equilibrium of our game
consists of (i) a pure strategy o, (ii) two distributions p, 7t € 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 own private signal. These three components
satisfy (i) when all agents use strategy o, there exists a steady state in which agents’ histories are
distributed according to p conditional on 6 = ¢ and are distributed according to f conditional
on § = 6, (ii) m(h) is derived via Bayes rule from (p, %) at every h that occurs with positive
probability, and that (iii) ¢ maximizes an agent’s expected payoff when all agents’ beliefs after

observing their histories are given by the mapping 7.7 A strict equilibrium is one in which the

"As in Clark, Fudenberg, and Wolitzky (2021), our solution concept requires all agents using the same pure



equilibrium strategy o is strictly optimal for the agents at each history-signal pair (h, s) € H x S.
The existence of strict equilibrium will be implied by Proposition 1. Lemma 1 shows that

each pure strategy induces a unique steady state history distribution conditional on each state.

Lemma 1. For every pure strategy o and conditional on every 6 € {0,0}, there exists a

unique steady state distribution over histories pg € A(H).

The proof is in Appendix A.1.

Remarks: One interpretation of our model is paternalistic parenting in the spirit of Doepke
and Zilibotti (2017). Children decide how to allocate time between schoolwork and tempting but
unproductive activities (e.g., playing video games). The state 6 captures the return to studying
in terms of future well-being and is either high (# = ) or low (6 = ). Children devote more
time to studying when they believe the return is higher. Parents, motivated by paternalistic
concern, prefer their children to allocate more time to studying than to playing video games.
Children cannot observe whether their parents themselves studied hard when they were young.
However, parents can shape their children’s beliefs by sharing anecdotes—some based on their
own observations (i.e., their private signals) and others passed down from their own parents.®

Our model can also be applied to an organizational setting. New members (e.g., workers)
choose their effort levels subject to a convex cost, while senior members (e.g., managers) tell
stories regarding the productivity of effort. Because workers are more inclined to work hard when
they perceive their effort as more productive, managers—who do not internalize the workers’
effort costs—strategically share stories to induce higher effort from the workers. Some of these
stories are personal observations while others are inherited from previous generations. Workers
cannot observe their managers’ effort in previous periods. Workers age into managerial roles
after one period and choose a set of stories to pass on to the next generation of workers.

Our overlapping generations game is related to, albeit qualitatively different from, a one-
shot disclosure game where the number of verifiable signals the sender observes is drawn from
a geometric distribution with parameter . We comment on the qualitative differences between

the equilibria of our game and those in the one-shot disclosure game in Section 5.1.

strategy, i.e., the same mapping o : H x S — R x H. Because the distribution over histories is at a steady state
in our equilibrium, whether an agent observes calendar time does not affect his belief about the state.
8This is referred to as authoritative parenting in Doepke and Zilibotti (2017) that “parents can mold their

children’s preferences so as to align them with their own, for instance, by emphasizing the virtue of hard work...”
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In Sections 5.2 and 5.3, we discuss two extensions of our baseline model. This includes when
agents face an upper bound on the number of signals disclosed, or when the communication

success rate depends on the set of signals disclosed.

3 Main Results

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

We start with some preliminary observations which describe some of those equilibria:

Proposition 1. Fiz (u,v,f, 7). For every 6 € (0,1), i € {1,2,...,1} with L; > 1, and
n € NU {oo}, there is a strict equilibrium where (i) agents never disclose any s # s; and (ii)

the number of s; disclosed at history h = (hy, ..., ;) and private signal s; is min{n, h; + 1,—;}.

The proof is in Appendix A.2. Proposition 1 implies that regardless of §, there is always an
equilibrium where agents disclose all realized s; and nothing else. However, it also implies that
for any s; with a likelihood ratio more than 1, there is also a strict equilibrium in which agents
never disclose anything other than s; and disclose up to n realizations of s;. Such equilibria
exist even if there are other signals with strictly higher likelihood ratios than s;, as they can
be sustained by the off-path belief that as long as any signal other than s; (including those
with higher likelihood ratios) is disclosed, the agent who disclosed it must have concealed many
signals with low likelihood ratios, which justifies their successors’ pessimistic beliefs about 6.

Such beliefs seem unreasonable since agents should become more optimistic about the state
once they inherit one more high-likelihood-ratio signal and one fewer low-likelihood-ratio signal.
We are unaware of standard refinements in signaling games that can rule out those unreasonable
equilibria. Hence, we propose two refinements, each of which is sufficient to rule them out.”

Our first refinement is on the belief map 7 : H — [0, 1], which stands for the probability

agents assign to state @ after observing their history but before observing their private signal.

9 Analogs of our refinements are also used in Guttman, Kremer, and Skrzypacz (2014). By the end of this
section, we will discuss the relationship between our refinements and the truth-leaning refinement in Hart, Kremer,

and Perry (2017) as well as the receiver-optimal equilibria in Rappoport (2025) and Gao (2025).



Monotone Belief. A belief map © : H — [0, 1] is monotone if w(h) > w(h*) for every pair
of histories h = (hq, ..., h;) and h* = (h}, ..., h}) that have the same length and satisfy

Z hj > Z h: for every n <l with strict inequality for some. (3.1)
j=1 j=1

An equilibrium is a monotone equilibrium if it has a monotone belief map. Intuitively, a
belief map is monotone if fixing the total number of signals disclosed by agent t, agent ¢t + 1 will
become more optimistic about the state once agent ¢ replaces a signal that has a lower likelihood
ratio with one that has a higher likelihood ratio. Our monotonicity property is satisfied in all
equilibria of Dye (1985)’s model where the sender either has one signal or has no signal.

Our second refinement is on agents’ equilibrium disclosure behaviors. Let op(h,s) € H = N!
denote the set of signals disclosed to the next agent upon observing history h and private signal
s, which is a component of agents’ strategy o. For every h € H and j € {0,1,...,1}, let h]j] € H
denote an [-dimensional vector where the first j entries coincide with h and the other entries are

all 0. According to our definition, h[0] = 0 and h[l] = h for every h € H.

Threshold Strategy. A strategy o is a threshold strateqy if there exists a function J :
H xS —{0,1,....1} such that op(h,s;) = (h+1,)[J(h,s;)] for everyh € H and i € {1,2,...,1}.

An equilibrium is a threshold equilibrium if agents use a threshold strategy.'* We view our
threshold strategy as a natural extension of the equilibrium strategies in Dye (1985) to our
dynamic setting. Intuitively, a threshold strategy is one where at every history-signal pair,
agents reveal all available signals (including his private signal and the signals contained in his
history) with likelihood ratios above some cutoff and conceal all signals with likelihood ratio
below the cutoff. It allows the disclosure threshold to vary across histories and private signals.
For example, suppose J(0,s) = 1 for every s € S and J(h,s) = 0 for every h # 0 and s € S,
then agents disclose s; when the length of his history is 0 and disclose nothing otherwise. It rules
out, for example, strategies where at some history-signal pair, agents disclose s, but conceal s;.

Among the equilibria in Proposition 1, the one where agents reveal all realized s; but nothing
else satisfies both of our refinements. The ones where agents disclose s; for some ¢ > 2 but conceal
s1 fail both refinements. Some natural questions include (i) whether there are threshold equilibria

where agents reveal {si, s, ..., s;} for some ¢ > 2 and conceal other signals, (ii) whether there

10Tn any threshold equilibrium, agents will use a threshold strategy in equilibrium but need to have incentives

not to deviate to any other strategy, including strategies that are not threshold strategies.



are equilibria with monotone belief maps where agents reveal signals other than s, and (iii) how
does the sender’s disclosure behavior depends on communication frictions.
Our main result, Theorem 1, shows that when communication frictions vanish, signals other

than s; are never disclosed in any strict equilibrium that satisfies at least one of our refinements.
Theorem 1. Fiz any (u,v,f,my). There exists 6* € (0,1) such that for every § > §*:

1. In any strict monotone equilibrium, signals so, ..., s; are never disclosed at any history that

occurs with positive probability.

2. In any strict threshold equilibrium, signals ss, ..., S; are never disclosed at any history that

occurs with positive probability.

Theorem 1 implies that as the communication friction vanishes, agents become extremely
selective in disclosing information, in the sense that they will conceal all signals except for sy,
the signal that has the highest likelihood ratio. The required magnitude of * depends on the
signal structure f. For example, when L; — L, is close to 0, the value §* is close to 1.

Together with Proposition 1, Theorem 1 leads to a full characterization of strict equilibria

that satisfies either one of our refinements when ¢ is close to 1:
Corollary 1. Fiz any (u,v,f,my). There exists 0* € (0,1) such that for every § > 6*:

1. Each strict monotone equilibrium is characterized by somen € NU{oo} such that op(h,s;) =

min{nly, (h + 1,)[1]} for everyh € H and i € {1,2,...,1}.

2. For every n € NU {oo}, there exists a strict monotone equilibrium where agents conceal

all signals other than s; and disclose up to n realizations of s;.

3. There are only two strict threshold equilibria: one where agents never disclose anything

and one where agents only disclose signal sy and disclose all realized s .

The proofs of Theorem 1 and Corollary 1 are both in Section 4.

In order to better visualize how communication frictions affect the selectiveness of agents’
disclosure, our next result allows for any value of § and provides a full characterization of
equilibria in which agents use constant-threshold strategies (i.e., constant-threshold equilibria).

These are strategies where the disclosure threshold is independent of histories and private signals.

10



Constant-Threshold Strategy. A strategy o is a constant-threshold strategy if there exists
Jj €40,1,...,1} such that op(h,s;) = (h+ 1,)[j] for everyh € H and i € {1,2,...,1}.

For example, agents will never disclose any signal when the threshold is constantly 0, and will
disclose all signals when the threshold is constantly [. Theorem 2 focuses on constant-threshold
equilibria and shows that as ¢ increases, agents become increasingly selective in disclosing infor-

mation, in the sense that a smaller set of signals can be disclosed in this class of equilibria.
Theorem 2. Fiz any (u,v,f,m) and n € {2,...,1}.

1. If L, > 1, then there exists 6,, € (0,1) such that there is a constant-threshold equilibrium
where agents use a constant threshold n if and only if 6 < 6,,. Furthermore, 6, is strictly

decreasing in n.
2. If L, <1, then for any 6, agents never disclose s, in any constant-threshold equilibrium.

Theorem 2 implies that (i) signals with likelihood ratio no more than 1 will never be disclosed
in any constant-threshold equilibrium and (ii) a signal with likelihood ratio strictly more than 1
will be disclosed in some constant-threshold equilibria if and only if the communication success
rate 0 is below some cutoff. Furthermore, d5 > d3 > ..., which means that the cutoff ¢ is higher
for signals with higher likelihood ratios, so higher likelihood ratio signals are disclosed in a larger
range of 9. Since any constant-threshold equilibrium is also a threshold equilibrium, Theorem 2
also implies that when § > d9, there are only two constant-threshold equilibria: the one where
agents never disclose anything and the one where agents disclose a signal if and only if it is s7.

Our finding that disclosure becomes more selective as  increases contrasts with the results in
Dye (1985). In Dye (1985)’s model, as the probability that the sender has evidence increases, he
becomes less selective in the sense that a larger set of realized signals are disclosed in equilibrium.
In the limiting case studied by Grossman (1981) and Milgrom (1981) where the sender has
evidence for sure, no disclosure leads to the receiver to infer that the sender has the worst
possible signal, which motivates the sender to disclose even the second worst signal.

In our model, a larger ¢ increases the chances that agents observe the signals disclosed by
their predecessors, so absent strategic concerns, their successors should expect them to have
more signals. However, disclosure becomes more selective due to the nature of the uncertainty

their successors face about their information structures, which differs from that in Dye (1985).
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Figure 1: A sequence of realized private signals after the most recent communication failure, with
red circles representing bad signals and green circles representing good signals. In this example,
there are 4 good signals and 5 bad subsequences. The bad subsequence before good signal 1
has length 3, the bad sequence between good signals 1 and 2 has length 0, the bad subsequence
between good signals 2 and 3 has length 2, the bad subsequence between good signals 3 and 4
has length 6, and the bad subsequence after good signal 4 has length 2.

To understand the differences, suppose agents are expected to disclose signals in {sq, ..., s;}
(i.e., good signals) and to conceal signals in {s;;1,..., s} (i.e., bad signals). After the last com-
munication failure, the sequence of realized signals consists of some good signals and some
subsequences of bad signals (i.e., bad subsequences), where the length of each bad subsequence
can be anything from 0 to oo and is independent of the number of good signals in the sequence.
One useful observation is that the number of bad subsequences equals the number of good signals
plus 1. An example of such a sequence of signals is depicted in Figure 1.

When agents observe the number of good signals but not the length of each bad subsequence,
disclosing another good signal shows to the next agent that there is one more good signal and
one more bad subsequence. The former has a positive effect on the next agent’s belief as long
as the likelihood ratio of the good signal exceeds 1. The latter has a negative effect since bad
subsequences are likely to be longer when the state is §. This negative effect is absent in Dye
(1985)’s model where disclosing any signal shows to the receiver that no information is hidden.

Therefore, the agents in our model have incentives to disclose a signal if and only if its
likelihood ratio is large enough so that the direct effect dominates the indirect effect. As ¢
increases, the expected length of each bad subsequence increases conditional on each state, so
the indirect effect of an additional bad subsequence becomes stronger yet the direct effect remains
unchanged. Hence, agents become more selective in disclosing signals as fewer signals have high
enough likelihood ratios to offset the increasingly pronounced indirect effect.

Next, we present a proof of Theorem 2, which helps readers to visualize mathematically the

two effects of disclosing an additional signal, as well as how they depend on 6.
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Proof of Theorem 2: Since v(f,a'™!) is strictly increasing in a'™' and agent ¢ + 1’s action is
strictly increasing in the probability with which his belief assigns to 6, we know that at every
(h,s;) € H x S, agent t will choose a vector h" < h + 1, that maximizes 7(h’).

Suppose in equilibrium, all agents use a constant threshold strategy that discloses signals
S1,...,Sp. Under the steady state history distribution in state 6, the probability that an agent
observes history h = (hy, ha, ..., hy, 0, ..., 0) is

n

(1—6)d" - Xp(h) - H(fe,i)hi; (3.2)

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

front of the term ]/, (p;)" in the following polynomial of p, pa, ..., pu:

> <p1+p2+...+pn+5(1—f9,1—...—fgm))]. (3.3)
i=In|
A series of algebraic manipulations reveals that
Xo) = (1001 = for == fo)) (34
’ ’ hilho!l...hy!

Therefore,

mth)  m L=0(1—f, —.= f )y L& .
1—7r(h)_1—7r0'{1—6(1—?1—..._7n)} 'E(Lz)h- (3.5)

Equation (3.5) clearly shows the two effects of disclosing an additional signal. As we mentioned
earlier, after the most recent communication failure, when the total number of signals disclosed
is |h|, there are |h| + 1 bad subsequences (some of them may have length zero), which explains
why the power of the second term on the right-hand-side is |h| + 1. By disclosing an additional
signal s;, the direct effect multiplies the likelihood ratio by L;, as shown by the third term on
the right-hand-side, and the indirect effect multiplies the likelihood ratio by
1—6(1—f —.—f)
1-6(1—f,—..—f,)

which is the contribution of an additional bad subsequence. Crucially, as long as § > 0 and

(3.6)

0 < n < I, the indirect effect, captured by (3.6), is always strictly less than 1. This is because
each bad subsequence only consists of signals with likelihood ratios below some cutoff. The value
of (3.6) decreases in ¢ since a larger § increases the expected length of each bad subsequence
conditional on the state. Therefore, the value of (3.6) is bounded below by its limit where 6 — 1,

which equals

L =n (3.7)



This lower bound is more than the inverse of L; but is less than the inverse of L,. Hence,
disclosing signal s; (the one with the highest likelihood ratio) is sufficient to offset the indirect
effect. However, as long as signals other than s; are disclosed, disclosing the worst one among
those signals is not sufficient to overcome the negative indirect effect when ¢ is large enough.
For a strategy with a constant threshold n to be part of an equilibrium, a necessary condition
is that agents prefer to disclose (hy, ..., hn_1,hpn,0,...,0) to (hy,...;hy—1,hy — 1,0, ...,0) for any
hn, > 1 and hy, ..., h,—1 > 0. By (3.5), this incentive constraint is satisfied if and only if
1_5O_£fi”_§921. (3.8)
1-6(1—fi—..—f,)

This incentive constraint is also sufficient since Ly > Ly > ... > L, so (3.8) implies that

1—46(1— — ...
( L én) > 1 for every i < n.

R

n

'

Since

I Fited W
1=0(1—fi—..—f.)

with strict inequality for every 0 < n < [, we know that L, > 1 is necessary for (3.8). Since the

left-hand-side of (3.8) is strictly decreasing in §, which converges to L, as § — 0 and converges
to (3.7) times L, as 6 — 1, we know that for every n > 2 that satisfies L, > 1, there exists

3, € (0, 1) such that inequality (3.8) holds if and only if 6 < §,. Since §,, is pinned down by the

equation 5. f )
- 100 f - —f
Lo/ 1—6,(1—f,—..— f)
or equivalently, _
571_1:in'ijlfj_fanzlij. (39)

" Tn o in
After some algebraic manipulations, and using the fact that L, > 1, which implies that f, > in
and ?n,l > inq’ we obtain that 9,1 > d,, if and only if

{(>F -1} s T =Tt} >0,

j=1
which is true since L,,_; > L,, and Z?Zl(fj — ij) > 0 for any n < [. O

Theorem 2 implies that once ¢ exceeds the cutoff 4, defined in equation (3.9), there is no

constant-threshold equilibrium where agents disclose signal s,,. This seems to suggest that once
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we focus on constant-threshold equilibria, the expected amount of information an agent receives
in the steady state drops discontinuously at 9,,.

Proposition 2 shows that there is no such discontinuity. Focusing on the most informative
constant-threshold equilibrium, i.e., the one with the highest disclosure threshold in terms of the
signal index, the expected amount of information an agent receives, measured by the expected
difference in Kullback—Leibler divergence between the agent’s prior and his belief after observing
his history (but before observing his private signal), is continuous and strictly increasing in .

Formally, let h((;")

€ H denote the disclosed history observed by an agent in the steady state
when all agents use constant threshold strategy n. For any § € (9,41,0,], let hs = h((sn) , SO
that hy € H is the disclosed history observed by an agent in the steady state when we select
the equilibrium with the largest threshold n that exists for each §. Theorem 2 implies that hs
is well-defined. We denote the difference in the expected Kullback-Leibler divergence between

an agent’s prior belief about the state and his posterior belief by
16;hs) = g(mo) — E[g(Pr(6 =7 | hy))] (3.10)

where g(p) = —plogp — (1 —p) log(1 — p) is the entropy function. We refer to 1(6;hy) as mutual
information. Intuitively, I(6; hy) is greater when agents learn more about the state from their
histories. Proposition 2 shows that the mutual information is continuous and strictly increasing

in 9, even when the number of signals disclosed changes at the cutoff values of 4.
Proposition 2. The function 1(0;hs) is continuous and strictly increasing in §.

The proof is in Appendix A.3.

We conclude this section by discussing our refinements and comparing them with the ones
in the existing literature. First, Guttman, Kremer, and Skrzypacz (2014) define monotone
equilibria and threshold equilibria when a sender can receive up to two signals in two periods.
We view our notions of monotone equilibria and threshold equilibria as natural extensions of
their refinements to our setting where the sender can have any number of signals.

Second, Corollary 1 implies that when ¢ is above some threshold ¢*, for every strict threshold
equilibrium, there exists a strict monotone equilibrium where agents use the same strategy
but not vice versa. However, under general values of ¢, it is unclear whether our monotone
belief refinement is more permissive than our threshold strategy refinement. Intuitively, agents’

incentives to use a threshold strategy J : H x § — H imply that they have no incentive to
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conceal any signal with an index below J(h,s) at any (h,s). Deviations where they conceal
some of those signals will also reduce the length of the next agent’s history (conditional on
communication succeeds). The monotonicity refinement on the belief map has no bite in ruling
out such deviations as it only imposes restrictions on histories with the same length. Section 5.1
will revisit the differences between our two refinements when we discuss the differences between
our overlapping generations game and one-shot disclosure games between a sender and a receiver
where the sender has an unknown number of signals.

Third, as long as Ly > 1 and 9 is large enough, both of our refinements conflict with the truth
leaning refinement in Hart, Kremer, and Perry (2017). In our setting, their refinement requires
that (A0) an agent will disclose all of his information 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 threshold strategy
refinement and their (P0) requirement when ¢§ is large. The conflict between our monotone
belief refinement and their (P0) requirement follows from the same logic. From Corollary 1, we
know that in every strict threshold equilibrium, agents will disclose O when their history is 0 and
their private signal is s5. According to Bayes rule, the probability with which their belief assigns
to @ upon observing history 0 is no more than their prior belief my. If such an equilibrium also
satisfies (P0), then given that history 1, occurring with zero probability, (1) must equal the
agent’s posterior belief when they know that their predecessor’s history is 0 and their private
signal is sg. Since Ly > 1, we have 7(1y) > m9 > 7(0). This contradicts our earlier conclusion
that agents will disclose 0 upon receiving private signal s, at history 0.

Fourth, our refinements are neither stronger nor weaker relative to the receiver’s optimal
equilibrium used in Rappoport (2025) and Gao (2025). First, the equilibrium where the sender
never discloses any signal satisfies both of our refinements. However, it is not the receiver-optimal
equilibrium as the one where the sender only discloses s; leads to higher receiver welfare. Second,
suppose L; > Ly > 1 > ... but f, and S , are much smaller relative to f, and / o When 9 is
close to 1, only signal s; can be disclosed in any strict equilibrium that satisfies any of our two
refinements, whereas the receiver is strict better off in the equilibrium where only signal s, is

disclosed. The latter equilibrium exists for any 0 according to our Proposition 1.
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4 Proof of Theorem 1

We state several useful properties of strict equilibria, without imposing the monotone belief

refinement and the threshold strategy refinement. We start from a gradualism property.

Gradualism Property. For any t € Z, period t history h* = (h}, ..., hl), and period t + 1
history h*! = (BRI hITY) that comes after ht, there exists at most one i € {1,2,...,1} such

that hi™' > ht. If such an i ewists, then hi™" = ht + 1.

Intuitively, this property is driven by our modeling assumption that each agent receives only
one private signal in addition to the signals passed on to him by his predecessor.

Second, when an agent decides what information to disclose, his objective is to maximize his
immediate successor’s belief. Since he has the option to ignore his private signal and reveal 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 compared to 7w(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 observing some private signal at ht, then

m(h'™) > w(h?). If the equilibrium is strict and h'™ = h', then w(h'™') > 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 history h that occurs with
positive probability in this equilibrium as well as any h' < h, history h' will not occur after

history h before the next communication failure.

This is because agents can disclose any h’ < h as long as they can disclose h, so their
incentive to disclose h in a strict equilibrium implies that 7(h) > w(h"). Iteratively apply the
improvement principle, we know that no one will disclose h’ after h until communication fails.

Using these properties, one can see why Corollary 1 is a direct implication of Theorem

1. Since only s; can be disclosed when ¢ is large enough and any strict equilibrium needs to

1 Our improvement principle is stated in terms of beliefs since for each agent in our model, maximizing his
expected payoff from his successor’s action is equivalent to choosing h in order to maximize 7(h). The equivalence
between maximizing payoffs and maximizing beliefs breaks down in one of our extensions, in which case a more
general version of the improvement principle holds: Disclosing ht*! leads to a weakly greater expected payoff for

agent t compared to disclosing hf, where the inequality is strict when the equilibrium is strict and h**! # ht.
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respect the no-turning-back property, there are only two threshold strategies that meet both
requirements: one where no signal is disclosed and one where agents disclose all realized s;.12
When ¢ is large enough, strict monotone equilibrium turns out to be a more permissive concept:
any strategy where agents disclose up to n realizations of s; can be part of such an equilibrium
as long as the belief map 7 assigns a low value at any history with length more than n.

We now return to the proof of Theorem 1. Fix any strict equilibrium (o, u, 7, 7). For
convenience, we write py as the probability measure over histories induced by ¢ conditional on
state 0. Let H, C H denote the set of histories that occur with positive probability under p.
Let j denote the largest integer in {0, 1,...,{} such that there exists h = (hy,..., ;) € H, with
hj > 1. Our gradualism property implies that there exists h € H, with h; = 1.

Let H(j) C H, denote the set of positive-probability histories under o such that the jth
entry is 1. Let H(j — 1) C H(j) denote the subset of H(j) such that a history h belongs
to H(j — 1) if and only if it minimizes hy + ... + hj_; among all vectors in H(j). Iteratively
define H(j — 2),..., H(1) with H(1) C H(2) C ... C H(j —2) C H(j — 1) such that for every
i€ {1,2,...,j — 2}, history h belongs to H(¢) if and only if it minimizes h; + ... + h; among all
vectors in H (i+ 1). This leads to a unique vector in H (1), which we denote by h* = (hi, ..., h}).

By construction, hj,, =...=hj =0 and hj = 1.

Strict Monotone Equilibria: Suppose for some § is close enough to 1, there exists a strict
monotone equilibrium under which 5 > 2. The monotonicity of the belief map 7 implies that
m(h*) < m(h) for any h € H(j —1). We establish the following lemma, which shows that h* can

only originate from h* —1;.

Lemma 2. Fixz any strict monotone equilibrium. If an agent’s history is h*, then his imme-

diate predecessor’s history is either h* or h* —1;.

The proof is in Appendix A .4.

For every h € H,, let D(h) = {i: op(h,s;) # h} C {1,2,...,]}. Given the no turning-back
property, this 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

signal s; disclosed is more than the ith entry of h. For any h = (hy, ..., h;) with h; # 0 for some

12The no-turning-back property rules out strategies where at histories that occur with positive probability and

contain a positive number of s, agents set the disclosure threshold to be 0, i.e., conceal all realized signals.
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i > 2, we have D(h) # (). This is because 7 being monotone implies that 7(h —1; +1;) > 7 (h),
so 1 € D(h) # (). Whenever the set D(h) is non-empty, let d(h) = max D(h).

Since the equilibrium is strict, we know that w(h) > m(h’) for every h € H, and h’ < h.
Hence, if the agent receives private signal s; at history h with ¢ ¢ D(h), he will disclose history
h to his immediate successor, so the history will remain the same conditional on communication

succeeds. This together with Lemma 2 leads to

* * . n n * of J
po(0) = po(h* =1;)-0fp ;- > " (1= Y fo:)" = po(h*—1;)- - _fj % (4.1)
n=0 ieD(h*) ieD(h*) J 0y
Equation (4.1) implies that 7(h*) > w(h* — 1;) if and only if
1—-06(1—>_, I
PR ISF AN (4.2)

BT S 1)
Recall our hypothesis that j > 2, which by our earlier conclusion, implies that D(h*) is non-
empty and does not contain anything strictly greater than j. Since S is a finite set, we know that
there exists 6* € (0, 1) such that for every § > 0%, inequality (4.2) fails for any j and non-empty
D(h*) that satisfy j > 2 and j > max D(h*). When § > 6%, the above contradiction rules out

strict monotone equilibria where signals other than s; are disclosed on the equilibrium path.

Strict Threshold Equilibria: Suppose for some 4§ is close to 1, there exists a strict threshold
equilibrium where agents use a threshold strategy ¢ under which 7 > 2. We establish the follow-

ing lemma, which is the analog of Lemma 2 when the solution concept is threshold equilibrium.

Lemma 3. Fix any threshold equilibrium. If an agent’s history is h*, then his immediate

predecessor’s history is either h* or h* —1;.

The proof is in Appendix A.5.

Next, consider the agent’s disclosure behavior at history h*. Since the equilibrium is strict,
m(h*) > w(h) for any h < h*. The definition of j implies that upon receiving any signal sy
with £ > j at h*, the disclosure threshold must be j, i.e., signals with index more than j are all
concealed and those with index no more than j are all revealed. Upon receiving any signal s;
with ¢+ < j at h*, the history in the next period will not be h* regardless of the threshold the
agent uses. Hence, conditional on state # and the current-period history being h*, the probability

with which history remains at h* in the next period is 6(1 — g:l foi)
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Recall from Lemma 3 that when an agent’s history is h*, his immediate predecessor’s history

is either h* or h* — 1,. The probability with which history h* occurs conditional on state ¢ is

: k
00 j
po(h) = pg(h™ —1;) -6 fp; -y " <1 - wa)
k=0 =1
' 0,5 '
16 (1520, fus)

— o — 1) (4.3)

After receiving private signal s; at history h* —1,, an agent has an incentive to disclose history

h* to his successor only if 7(h*) > w(h* — 1;), which according to (4.3), translates into

BRliCap =7 A (4.4)
-0 -L ) |

When § is above some cutoff, inequality (4.4) fails for any j > 2, which leads to a contradiction.

5 Discussion

In Section 5.1, we discuss the connections between our overlapping generations model and one-
shot disclosure games between a sender and a receiver where the number of signals the sender
has follows a geometric distribution. In Sections 5.2 and 5.3, we study two extensions of our
baseline model, one where agents face a constraint on the maximal number of signals they can

disclose and one where the communication success rate depends on the set of signals transmitted.

5.1 Comparison to one-shot disclosure games

A natural question is whether our conclusions extend to a one-shot disclosure game between a
sender and a receiver where the sender has an unknown number of signals. Suppose the state
is binary 0 € {0,0}. The sender wants to maximize the probability the receiver’s belief assigns
to state #. The number of verifiable (conditionally independent) signals the sender has is drawn
from a geometric distribution with parameter 6. The receiver only observes the number of each
signal the sender discloses, so that each receiver’s information set belongs to the set H = N,
In this game, the sender’s strategy is op : H — H subject to the constraint that op(h) <h
for every h € H. For any h € H and ¢ € {0,1,...,1}, recall that h[i] € H is defined as a
vector where the first ¢ entries coincide with h and the other entries are zero. We say that

op is a threshold strategy if there exists J : H — {0,1,...,1} such that op(h) = h[J(h)] for
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every h € H. A threshold strategy is a constant threshold strategy if J(h) = J(h') for every
h # h'. The receiver’s belief map is 7 : H — [0,1]. The monotonicity property of the belief
map is defined in the same way as in our overlapping generations model. The solution concept is
Perfect Bayesian equilibrium. Our definitions of monotone equilibrium, threshold equilibrium,
and constant threshold equilibrium extend naturally to this one-shot game.

Statement 1 of our Theorem 1, which concerns strict monotone equilibria, fails to extend to
this one-shot game, thereby distinguishing the one-shot game from our overlapping-generations
game. Intuitively, this is because the gradualism property stated in Section 4 breaks down,
which means that Lemma 2 is no longer true. In the one-shot game, the sender will observe
every combination of signals with positive probability, as opposed to only a subset of those
combinations determined by players’ equilibrium strategy in our overlapping generations game.

In what follows, we construct strict monotone equilibria of the one-shot game under which
signals other than s; is disclosed with positive probability. We introduce a class of strategies for

the sender parameterized by integer k£ € N.

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 signal s; but no s»,
then he discloses k signal s; and nothing else. If the sender has k + 1 signal s; and at least

one So, then he discloses k + 1 signal s, one sy, and nothing else.

Strategy k is not a threshold strategy. This is because when the sender has k + 1 signal s;
and two sy, he discloses only one sy and conceals the other. If the sender uses Strategy k in
the one-shot game, s, will be disclosed at some positive-probability information set since the
sender will observe k + 1 signal s; and one sy with positive probability. However, if agents use
Strategy k in our overlapping generations game, s, will not be disclosed on the equilibrium path

as history (k + 1)1; will occur with zero probability.

Proposition 3. Foranyé € (0,1), there exists k € N such that there exists a strict monotone

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

The proof is in Appendix A.6.
In contrast, Statement 2 of Theorem 1 which concerns strict threshold equilibria, can be

extended to this one-shot disclosure game.
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Proposition 4. There exists 0* € (0,1) such that when § > 0*, the sender will never disclose

S9, ...y S; 10 any strict threshold equilibrium.

The proof is in Appendix A.7.

Theorem 2, which focuses on constant-threshold equilibria, also extends to this one-shot
disclosure game. This is because when the sender uses a constant disclosure threshold n, the
only relevant incentive constraint is for him to disclose signal s, whenever it is available, i.e.,
7(h[n]) < w(h[n] + 1,,) for every h € H. This is the case if and only if inequality (3.8) holds.

The rest of argument follows from the proof of Theorem 2 in Section 3, which is omitted.

5.2 Extension to disclosure constraints

We now discuss two extensions of our baseline model where our main result Theorem 1 extends.
In our baseline model, agents can disclose any number of available signals. In practice, agents
may face constraints on the number of signals they can disclose. Consider an extension where
each agent can disclose at most N € N signals. That is, after receiving private signal s; at
history h, he can disclose h' = (b1, ..., b)) if and only if h’ <h + 1, and 23':1 h; < N.

Our proof of Theorem 1 extends to any value of V. To see this, notice that the gradualism
property, the improvement principle, and the no-turning-back property remain true regardless
of N. Lemma 2 and Lemma 3 also extend since their proofs only need to rule out the possibility
that the current-period history is h* yet the previous-period history is neither h* nor h* — 1;.
Such a possibility is also ruled out when the agents face an additional constraint when they decide
which signals to disclose. The calculations after Lemma 2 and Lemma 3 concern the probability
of history h*, which by construction, must satisfy our additional constraint. Equations (4.1) and
(4.3) express the probability of h* as a function of the probability of history h* — 1;. Despite
the disclosure set D(h*) may depend on N, the way we derived a contradiction only uses a
particular property of D(h*), which is j > max D(h*), which holds regardless of N.

Nevertheless, Theorem 1 characterizes a common property of all strict monotone equilibria
and strict threshold equilibria when ¢ is large. The set of strict monotone equilibria and the
set of strict threshold equilibria will depend on the upper bound N. For example, disclosing all

realized s; will not be an equilibrium since the agents’ strategy will violate our new constraint.
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5.3 Extension to message-dependent communication success rate

In our baseline model, the probability that communication succeeds is independent of the set of
signals an agent chooses to disclose to their successor. In practice, however, the success rate may
depend on the number of the signals disclosed. For example, children may absorb information
from their parents with lower probability when parents attempt to convey too much.

Suppose now that when agent ¢ discloses h, the probability that agent ¢t 4+ 1 receives h is
d(h) = exp(—A - p(h)) where A > 0 is a parameter and p : H — [p,p] for some 0 < p <p < 00
such that p(h) depends on h only through its length and p(h) weakly increases as the length of
h increases. In this setting, communication is more likely to fail when the history disclosed is
longer. As A — 0, communication success rate converges to 1.

Theorem 1 extends to this more general setting. To see this, notice that the gradualism
property and the no-turning-back property hold independently of the communication success
rate. A modified version of the improvement principle holds in this case, that when h'™! is
disclosed when the current-period history is h?, the expected value of v(6,a*(7)) when the agent
discloses h**! is greater than the expected value when he discloses h!. We explain why Lemma
2 extends by the end of Appendix A.4. The same logic applies to the proof of Lemma 3, which
we omit in order to avoid repetition.

In order to show that agents will never disclose any ss, ..., s; in any strict monotone equilib-
rium when A is small enough, we need to modify equation (4.1) as

po(h") = pig (™ —1,) - 6(0") - fo;- Y 80" - (L= Y fo)" (5.1)
n=0 )

i€D(h*

This is because when the current-period history is h* — 1;, the history in the next period is h*

if and only if the current-period private signal is s;, the agent discloses h*, and communication

succeeds. Conditional on state 6, the above event occurs with probability 6(h*) - fy ;. Moreover,

when the current history is h*, the next period’s history remains at h* if and only if (i) the

agent’s private signal does not belong to D(h*) in which case he discloses h* to the next agent

and (ii) communication succeeds. Conditional on state 6, the above event occurs with probability
6(h*) - (1 = > ;e pne) Jo.1). Equation (5.1) implies that m(h*) < x(h* —1;) if and only if

L L) (0= S £)

1=0(b*) - (1= X sepme) f3)

Since §(h*) = exp(—A - p(h*)) and the function p(-) is uniformly bounded from above and from

<1 (5.2)

below, we know that there exists A* > 0 such that when A < A*, inequality (5.2) holds for
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all j and D(h*) that satisfy j > 2 and j > max D(h*). After receiving private signal s; at
history h* — 1;, (i) by disclosing h*, an agent induces public belief 7(h*) with probability 6(h*)
and induces public belief 7(0) with probability 1 — §(h*); (ii) by disclosing h* — 1;, an agent
induces public belief 7(h* — 1;) with probability é(h* — 1;) and induces public belief 7(0) with
probability 1 — ¢(h* — 1;). Disclosing h* — 1; leads to a strictly higher expected payoff than
disclosing h* when A is small enough since w(h*) < 7(h*—1;), §(h*) < d(h*—1;), and from the
improvement principle 7(0) < min{x(h*), 7(h*—1,)}. This leads to a contradiction, which rules
out strict monotone equilibria where agents disclose signals other than s;. The same reasoning
can be applied to show that agents will never disclose ss, ..., s; in any strict threshold equilibrium

when A is small enough, by replacing >, pp+) fo.i in (5.1) and (5.2) with S fou

6 Conclusion

This paper studies the intergenerational transmission of verifiable information in an overlapping
generations model that incorporates both physical communication frictions as well as agents’
strategic incentives to conceal unfavorable information. We show that lowering the communi-
cation frictions will make the agents more selective in disclosing information. This is because
disclosing an additional good signal has two effects on the next agent’s belief: a direct effect
which shows the existence of another good signal as well as an indirect effect which shows the ex-
istence of another subsequence of bad signals. As communication frictions vanish, the expected
length of each bad subsequence increases conditional on each state. Hence, the indirect effect
will become stronger, so that fewer signals can have high enough likelihood ratios to overcome
the more pronounced indirect effect. The indirect effect is absent in Dye (1985)’s model since
any disclosure proves to the receiver that no information is hidden. As a result, an increase in
the probability that the sender has information makes his disclosure less selective.

We conclude by discussing several limitations of our analysis. First, as in the classic over-
lapping generations model of Samuelson (1958), followed by Bhaskar (1998), each agent’s payoff
depends only on his action and his immediate successor’s action,'® but not on future agents’

actions. Suppose each agent t’s payoff depends not only on agent ¢ + 1’s action but also on the

13 Allowing agents’ payoffs to depend also on their predecessors’ actions, as in Acemoglu and Jackson (2015),
will not change our results since even with such a dependence, each agent’s objective is still to maximize their

immediate successor’s belief about the state when they choose the set of signals to disclose.
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action of agent t + 2’s. When agent ¢ decides which set of signals to disclose, maximizing agent
t + 1’s belief is no longer sufficient since the signals he disclosed also affects agent ¢ 4 1’s ability
to influence agent t + 2’s belief, which in turn affects agent t’s payoff. Moreover, aside from the
set of signals available to agent ¢, agent t’s posterior belief about 6 also affects his incentives to
disclose signals since it affects his predictions regarding the realized private signal of agent ¢+ 1,
which together with the signals disclosed by agent ¢, affects agent ¢t + 1’s disclosure behavior.
Solving this dynamic optimization problem is challenging, which we left for future research.

Second, we assume that agent t’s payoff takes the form of u(6,at) + v(6, a’™), that is, agent
t’s marginal utility from his own action is independent of agent ¢ + 1’s action. If agent t’s payoff
takes the general form w(6,a, a’™), then as in the previous case, agent ¢ also needs to consider
agent t + 1’s ability to influence agent ¢ + 2’s belief since agent ¢ + 1’s incentive to take actions
depends not only on his belief about € but also on his belief about agent ¢ + 2’s action. The
same challenge arises when solving this dynamic optimization problem.

Third, as in Clark, Fudenberg, and Wolitzky (2021), our main result, Theorem 1, restricts
attention to strict steady state equilibria.'* We do not know whether Theorem 1 holds when we
weaken our solution concept from strict monotone equilibria and strict threshold equilibria to
pure-strategy monotone equilibria and pure-strategy threshold equilibria. One challenge is that
no-turning-back property breaks down when we do not require players to have strict incentives,
in which case Lemma 2 as well as the calculations after Lemma 2 and Lemma 3 no longer apply.
For example, in threshold equilibria, once the history reaches h* defined in Section 4, agents may
have an incentive to conceal signal s; upon receiving signal s; with i > j if 7(h*[j]) = 7(h*[k])
for some k < j. In equilibrium, this may in turn boost the next agent’s belief upon observing
history h* as leaving history h* following bad signals means less adverse selection.

Nevertheless, in the extension we considered where each agent can disclose up to /N signals,
under generic parameter values (u,v,f,m,0), all pure-strategy equilibria are strict. This is
because when N is finite, there is only a finite number of signal profiles that can be disclosed. If
two signal profiles lead to the same expected payoff for the sender, then it leads to a polynomial
of 4. Since there is a finite number of signal profiles, there can be at most a finite number of

for every (u,v,f, my) under which the sender is indifferent.

4Our Theorem 2, which characterizes all constant-threshold equilibria, do not require the strictness of players’

incentives, as indicated in the statement of that result.
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A  Omitted Proofs

A.1 Proof of Lemma 1

Fix any 6 and pure strategy ¢,'® and recall that op : H x S — H stands for the component of &
that maps an agent’s history and private signal to the set of signals disclosed to the next agent.

For any h,h' € H, define the probability of moving from history h to history h’ as

l
Py, B) = (1= 6)lweo 43> foilop(e -

i=1

The above equation defines a stochastic process on histories with transition probability func-
tion Py . The process is Markov, since each player’s strategy can only depend on their disclosed
history and signal, which is i.i.d. over time conditional on the state. Conditional on the selected
history being successfully observed by the next generation, we can also define a transition prob-
ability QF (h,h’) = 22:1 fo.ilop(h,s,)=n and observe that it also defines a Markov process. Thus,

we can write

PZ(h,h') = (1 — §)p—o + 6Q5(h, h'). (A1)

We show existence and uniqueness of a steady state distribution using the Banach fixed
point theorem. Let Tf : A(H) — A(H) be the transition operator implied by Pg, so that
(Ty () (M) = > ey w(h)P7 (h,h'). We claim that this is a contraction mapping when equipped
with the total variation distance.

Note that applying only the ) transition does not increase total variation distance. This

follows because @F is a Markov transition probability. Formally, for any u, 1/ € A(H),

[ S nm@sn ) = 3w meson ] =5 323 (et wm) 510

h’eH heH

< S0 ) — ()] Q5 )

h’eH heH

= I8 ) = )] S Q)
2

heH h'eH

= 3 ) — /()]

heH

= |l — || rv,

15The proof applies to mixed strategies by defining Pg (h,h’) = (1 — §)1p—o + 6 22:1 fo.iop(h,s;)(h').
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where we used that ), ., Qf(h,h') =1 for each h.
By (A.1) and the above inequality, we have that for any u, ' € A(H),

175 (1) = T5 (W) llvv < 0 llpe = /ey

Since § € (0,1), 7§ is a contraction on (A(H),| - |lrv). By the Banach fixed point theorem,

there exists a unique steady state distribution over histories py € A(H).

A.2 Proof of Proposition 1

Suppose agents disclose no signal other than s; and disclose up to n realizations of s;. Then

conditional on state 6, for every m < n, the probability of history m1; is
(1=8)8™ - (1= (1 = fou))™ " - fl. (A.2)

Therefore,

1—7r(m11) N 1—71'0‘

m(m1;) o (1—5U~—iﬂ>mﬂ_Lm. (A.3)

(2

1—0(1—=f))
If L; > 1, then the value of (A.3) is strictly increasing in m regardless of §. The probability of

history n1; is

i(l —0)6" - (1=06(1— fo:))" "V f5, (A4)
k=n
SO
n(n,) r =0 -e—7)) "
1— W(nli) =z 1 — o %1212 { (1 _ 5) 5k(1 _ 5(1 _ ii))—(k+1)flk

__m (=9 -sa-F) "I
_To (1_5(1 _L‘))nHL” (A.5)
T l-m \1-0(1—F,) a |

The right-hand-side of (A.5) is strictly greater than the value of (A.3) for any m < n. These
calculations verified that regardless of 6 € (0, 1), there exists an equilibrium where agents only
disclose up to n realizations of s;. The resulting belief map 7 : H — [0, 1] can be constructed so
that 7(h) < 7(0) for every h € H that occurs with zero probability under the agents’ equilibrium
strategy.
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A.3 Proof of Proposition 2

For any n > 2, fix ¢/ < ¢ so that ¢/,0 € (0n11,0,]. We first show that I(0;hy) < I(6;hs).
Observe that both hs and hy involve disclosing signals {si,...,s,}. We refer to the sequence
of signals after the last communication failure (including the ones concealed) as the complete
history of game. Since the expected length of the complete history in the steady state equals
d/(1 —49), the expected number of signals disclosed is increasing in . Hence, if ¢’ < §, then the
random variable hy can be represented as a garbling of the random variable hy, which implies
that I(6;hy) < I(0;hs). Observe also that for such 6, I(6; hs) varies continuously since §/(1—0)
is continuous in §.

Fix any cutoff 6,. By definition, signals {sy,...,s,} are disclosed in the most informative
constant-threshold equilibrium when 0 is slightly below 4,, and signals {si, ..., s,_1} are disclosed
in the most informative constant-threshold equilibrium when ¢ is slightly above §,, At the cutoff

dn, the incentive constraint to disclose signal n is binding, so that by equation (3.8) we have
L=l —f, —mf)
- n<1_f1_"'_fn>

But because of the binding constraint, disclosing an additional realization of s,, does not change

n

the likelihood ratio of the public belief. Hence, when 6 = 4,,, we have 7(hq, ..., h,_1,0,...,0) =
7(hty ooy Bt B, 0, ..., 0) for any h,, € Nand (i, ..., hn_1) € N*~1. Therefore, we have I(6;h{") =
1(6; hg:_l)) = I1(6; hs,) and I(6;hs) is continuous at § = d,,.

A.4 Proof of Lemma 2

~ A~

Suppose by way of contradiction that the realized history in period t — 1 was sh= (hi, ..., ),

which is neither h* nor h* — 1,. We obtain a contradiction in three cases:

1. If ﬁj = 0, then h} — iLj = 1, so the gradualism property implies that Z Lh > Zj ! h?.
Since h # h* — 1;, we have (hy, ..., h;_1) # (h}, .. . hi_y). Hence, there exists 1 <i < j—1
such that h; > h;. This implies that after observing signal s; at history h, the agent
discloses s; yet conceals at least one realization of s;. When the belief map 7 is monotone,

disclosing h* leads to a strictly lower belief relative to disclosing h* — 1; 4+ 1,. The latter

is feasible by construction. This contradicts the agent’s incentive constraint.

2. If h; = 1, then the construction of h* implies that 3>7_! h; > S/ hZ. Since h # h*, we

have (hy, ..., hj_1) # (%, ..., h3_1), so there exists 1 <4 < j — 1 such that h; > h¥. Again,
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the monotonicity of the belief map 7 implies that disclosing h* leads to a strictly lower
belief relative to disclosing h* —1;4-1;. By construction, vector h* —1; 41, is also feasible

for the agent, so disclosing h* violates his incentive constraint.

It }Alj > 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 7 < ¢t — 1 such that the jth entry of h(7) is 1.
Let h(r) = h™ = (h}*, ..., hj*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 Y7_ hi* = S27-1 h*, which by the

construction of history h*, implies that
k k
Zh;“* > th for every 1 € {1,2,...,5 — 1}.
i=1 i=1

The second case is 23;11 hi* > Zg;ll h},in which case there exists h = (hq, ..., h;_1,1,0,...,0)

that is weakly less than h** such that

k k
Zhi > Zh;‘ for every i € {1,2,...,5 — 1}.
i=1 i=1

The monotonicity of the belief map 7 then implies the existence of h < h** such that h
and h* share the same length and moreover, w(h) > 7(h*). Since history h** occurs with
positive probability in equilibrium, we have w(h**) > 7(h) for every h < h**. Therefore,
m(h**) > w(h*). However h(t) = h* and h(7) = h* with ¢ > 7 along a realized path
of histories, and a history in between them h(t — 1) = h # h**. The conclusion that
m(h**) > w(h*) contradicts the improvement principle we established earlier, which requires

that 7(h**) < 7(h*).

Remark: The proof of Lemma 2 extends to the model discussed in Section 5.3 where com-

munication success rate weakly decreases as the disclosed history gets longer. To see this, let

us 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* and h* — 1, 4+ 1;. Since the

communication success rate depends only on the length of the disclosed history, an agent prefers

to disclose h* to h* — 1; + 1; if and only if 7(h*) > 7(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*
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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.5 Proof of Lemma 3

Let h' = (h], ..., h]) denote his immediate predecessor’s history and suppose by way of contra-

diction that h’' ¢ {h*, h* — 1;}. We consider three cases separately:

L. If B} = 0, then in order for history to evolve from h' to h* in one period, the current-
period private signal must be s; and s; needs to be disclosed after receiving it at history
h'. Since o is a threshold strategy, the fact that s; is disclosed after receiving private signal
s; at history h’ implies that existing signals sy, ..., s;_1 are all disclosed. This implies that

h' = (hi,...,h;_4,0,...,0), which contradicts our hypothesis that h’ # h* —1;.

2. If by = 1, then the construction of h* requires that Zf;ll h; > Zf;ll h? and our hypothesis
that h' # h* implies that (A}, ...,k ;) # (h],...,h}_;). The two together imply that there
exists i € {1,2,...,j — 1} such that A, > h?. This implies that after receiving some signal
at history h', an agent will disclose signal s; while concealing at least one realized s; for

some ¢ < j. This contradicts the hypothesis that agents use a threshold strategy.

3. If by > 2, then after receiving some signal at h’, agents will conceal at least one realized s;

while reveal at least one s;. This contradicts the hypothesis that o is a threshold strategy.

A.6 Proof of Proposition 3

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

to verify that the following three conditions are satisfied:

1. m(y1y) is strictly increasing in j for every j # k + 1.
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2. 7((k+2)1;) > n(h).
3. w(h) > 7(k1y).

The first two conditions are satisfied for all £ € N, as implied by expressions (3.2) to (3.5) in
the proof of Theorem 2. In what follows, we show that for every § € (0,1), there exists a large
enough k such that the third condition is also satisfied. Applying (3.2) and (3.4), we know that
if the sender uses Strategy k in the one-shot game, then conditional on the state being 6, the
receiver will observe k1, with probability
—(k+1) —(k+2)
=0 (1=00 = fon))  Sh+ Q=00 (1=00 = for = foa)) ot

where the first term is the probability that the sender’s observes k signal s; and an unknown
number of signals from sy to s;, and the second term is the probability that the sender observes
k + 1 signal sy, no signal s,, as well as an unknown number of signals from s3 to s;. Under the

same sender-strategy and conditional on state 6, the receiver will observe h with probability
—(k+2) —(k+2)
Q=00 (1=00— fon)) St = (=03 (1=00— foa = foz) ST

where the first term is the probability that the sender observes k + 1 signal s; and an unknown
number of signals from s; to s; and the second term coincides with the second term in the
previous expression except with the opposite sign. According to Bayes rule, we know that

m(h) > m(k1,) if and only if the value of

—(k+1) —(k+2)
(1=00= o) +0foa(1=80 = fou = fo2)
—(k+2) —(k+2) (A.6)
far(1=80 = for)) = foa (1= 00— for = fa2)
strictly decreases once @ increases from 6 to . This is the case if and only if
(O T ()
<L =1, :
(X—(k—f—l) + 4, _X—(k+2)> _ (7—(kz+2) B 7—(k+2)) /, 1
where
X=1-6(1-/), X=1-6(1-/[)
Y=1-6(1—f,—f,), and Y = 1—5(1—i1—i2).
Let

R=X/Yand R=X/Y.
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Inequality (A.7) can then be rewritten as

(X +6f, - )1 - BF?)
—k+2)

<Ly (A.8)
(X +0f, -R**)(1-R

For every § € (0,1), we know that X <Y and X < Y, which implies that 0 < R < R < 1.
Therefore, fix any ¢ € (0,1), both R and RF2 converge to 0 as k — 4o00. This suggests
that left-hand-side of (A.8) converges to X /X as k — +o00. Since L; > X /X for any 6 € (0, 1),
we know that for any § € (0,1), there exists a large enough k under which inequality (A.8)
is satisfied. This verifies that no matter how close ¢ is to 1, there exists a strict monotone

equilibrium under which signal s is disclosed with positive probability.

A.7 Proof of Proposition 4

Suppose by way of contradiction that for every o close enough to 1, there exists a strict equilib-
rium in the one-shot disclosure game where the sender uses a threshold strategy op under which
there exists j > 2 such that the jth entry of op(h) is strictly positive for some h € H.

Fix any such equilibrium and without loss of generality, let j € {2,...,1} denote the largest
integer such that there exists h such that the jth entry of op(h) is not zero. Let h* =
(hi,...,h) € H denote a history at which s; is disclosed. Since op is a threshold strategy,
we have op(h*) = h*[j]. For every k € N, let h* = h*[j] + k1;.

Lemma 4. For every h € H such that there exists an integer k > 1 that satisfies h[j] = h¥,
we have op(h) = h¥[j].

Proof of Lemma 4: Since j is the highest signal index that can be disclosed, the equilibrium is
strict, and op is a threshold strategy, we know that op(h*[j]) = h*[j] and

m(h*[j]) > m(h) for every h < h*[j]. (A.9)

Once the sender observes h', we from (A.9) that op(h') cannot be anything strictly less than
h*[j] since disclosing h*[j] is available. Since op is a threshold strategy, all available signal s;
must be disclosed as long as one s; is disclosed, which implies that op(h') = h'[j]. Using the
same logic, one can show that for every k € N, the hypothesis that op(h*¥) = h*[j] implies that
op(h¥t1) = h¥*1[j]. This induction argument implies that op(h*) = h¥[j] for every k > 1. The
definition of j implies that signals that do not belong to {s, ..., s;} will never be disclosed under

op, which implies that op(h) = h¥[j] for every h that satisfies h[j] = hk. O

32



Lemma 4 suggests that if the receiver observes history h¥, then she infers that the sender
has disclosed all the available {si,...,s;} and has concealed all the other signals. Recall our
hypothesis that j > 2. Applying the calculations in the proof of Theorem 2 to m(h') and 7 (h?),
we know that there exists §* € (0, 1) such that 7w(h') > 7m(h?) as long as § > §*. This contradicts

the sender’s incentive to disclose h? at h? which requires that m(h') < 7(h?).
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