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Abstract 

In many settings, individuals imitate their peers’ decisions both to adapt to a com-

mon fundamental state and to conform to their peers’ preferences. I study a dynamic 

model where both the fundamental state and peers’ preferences are initially unknown, 

and players learn by observing others’ decisions. As public beliefs become more precise, 

conformity motives strengthen endogenously, eventually resulting in permanently unin-

formative decision-making. Therefore, when conformity concerns are large, persistent 

misperceptions about both objects arise. Consistent with evidence from social psychol-

ogy, I identify environments where correcting misperceptions of the fundamental state 

is less efective than correcting misperceptions of peers’ preferences. 
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1 Introduction 

Alcohol abuse remains a major public-health challenge, accounting for a substantial share 

of worldwide mortality. Initially, prevention programs merely lectured adolescents about the 

health dangers of drinking; such programs proved inefective, perhaps because they assumed 

that consumption decisions depend only on a common fundamental state determining al-

cohol’s health costs (Grifn and Botvin, 2010). Once researchers recognized that choices 

also hinge on perceptions of peers’ preferences, interventions became far more successful: 

Schroeder and Prentice (1998) show that undergraduates who learned their classmates’ true 

preferences drank roughly 40 percent less than those who received health-risk information 

alone. This result aligns with evidence that individuals seek social conformity (cf. Bern-

heim, 1994, for a review) but may systematically overestimate their peers’ alcohol preferences 

(Prentice and Miller, 1993). 

Environments where conformity, misperceptions of peers’ preferences, and misperceptions 

of a fundamental state interact are pervasive, including political speech (Loury, 1994), female 

labor force participation (Bursztyn et al., 2020a), and medical behaviors (Ferreira et al., 

2024). Table 1 summarizes how these settings map into the model. This paper provides a 

general framework that explains how these two misperceptions interact with the desire to 

conform, why both misperceptions may persist, and why some interventions may be more 

successful than others. 

In the model, a community attempts to learn two initially unknown variables: a funda-

mental state (e.g., the health costs of alcohol consumption) and the group’s average prefer-

ence type. Learning occurs both privately and socially. Privately, each individual receives 

a signal about the fundamental state and observes his own preference type, which is in-

formative about his peers’ preferences because they are drawn from the same population 

distribution. Socially, each player observes their peers’ decisions, which may be informative 

about their signals or preferences. In line with the social learning literature (cf. Banerjee, 

1992; Bikhchandani et al., 1992), I ask: Given an infnite sequence of decisions, can the 

public correctly infer these two unknown variables (defned as social learning occurring)? In 

answering this question, I explicitly model the desire to conform. 

Formally, each individual maximizes a utility function with two parts: a private payof 

and a conformity payof. The private payof depends on how well the chosen action adapts 

to the individual’s own preferences and the fundamental state. The conformity payof equals 

a common and exogenous conformity parameter multiplied by the gap between the commu-

nity’s perception of the individual’s preferences and the community’s average preferences. 

I show that if social learning fails, then asymptotically the players face three inefciencies. 
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First, the players are unable to adapt to their preferences. Further, the players’ decisions are 

based on imprecise beliefs about both the fundamental state and the community’s average 

preferences. 

As I elaborate below, this paper provides a new rationale for why social learning fails: 

conformity concerns. When conformity concerns are sufciently small, social learning occurs 

because the players have heterogeneous preference types (Goeree et al., 2006) and utilities 

are continuous (Lee, 1993; Ali, 2018; Kartik et al., 2024). However, for high (but, impor-

tantly, fnite) conformity concerns, social learning fails. In such settings, my model delivers 

predictions consistent with the empirical literature outlined in Table 1: social learning fails 

and efective informational interventions are about peers’ preference types. 

Main Results For most of the analysis, I assume Gaussian uncertainty and a linearity 

refnement; these assumptions are relaxed in Section 7. 

In Section 3, I frst analyze a benchmark static model where players have common knowl-

edge about both the fundamental state and their peers’ average preferences but difer in their 

own preferences, as described above. Here, conformity concerns place a penalty on the de-

gree to which players adapt to their preferences (cf. Bernheim, 1994). I show that all players 

choose the same decision independent of their preferences if and only if the conformity con-

cerns exceed a given threshold (Proposition 1).1 This benchmark shows that when conformity 

concerns are signifcant, an individual’s decision no longer refects their private information. 

In Section 4, I show that when the conformity concerns are sufciently large, the key 

mechanism preventing social learning is that an individual is unable to adapt to his prefer-

ences because doing so would incur a large reputational penalty. Further, because adaptation 

to a player’s private signal about the fundamental state would be attributed to a player’s 

preference type, such adaptations are similarly discouraged. Therefore, when the conformity 

concerns are large enough, each decision is uninformative about a player’s private infor-

mation. Further, Proposition 2 shows that social learning about preferences (respectively, 

fundamentals) occurs if and only if the conformity concerns are small. 

Given these two inaccurate perceptions, Section 5 analyzes the diferent efects of peer-

oriented interventions, which inform players about their peers’ preference types (e.g., how 

“cool” substance abuse is thought to be by others), versus individual-oriented interventions, 

which inform players about the fundamental state (e.g., the health costs of substance abuse).2 

1I discuss the diference between my benchmark and the environment in Bernheim (1994) in Section 7.1. 
Reassuringly, in Bernheim (1994) when conformity concerns are sufciently high, the unique equilibrium is 
also fully pooling. 

2Throughout, I assume that the party conducting the interventions is benevolent, implying interventions 
are credible. See Benabou and Tirole (2024) for an analysis where the party conducting the intervention has 
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Absent a desire for conformity, individuals would disregard peer-oriented interventions en-

tirely. Instead, my analysis shows that (i) only peer-oriented interventions can break pooling 

equilibria (Proposition 3), and (ii) individual-oriented interventions may have no efect on 

which decision the players pool on (Proposition 4). 

Section 6 relates these theoretical fndings to several infuential empirical results. First, 

Braghieri (2021) provides experimental evidence that social-image concerns distort public 

speech on sensitive sociopolitical issues; accordingly, speech is informative about underlying 

preferences if and only if social-image concerns are low. Interpreting actions as stated opin-

ions, this evidence aligns with the model’s prediction that conformity concerns can render 

behavior uninformative about private information. In addition, the paper’s implications for 

how inefciencies can be mitigated connect to a growing empirical literature on informational 

interventions. For instance, Schroeder and Prentice (1998) showed that peer-oriented inter-

ventions lead to 40 percent less alcohol consumption than individual-oriented interventions. 

Additionally, Bursztyn et al. (2020a) showed that Saudi Arabians misperceived their peers’ 

attitudes towards women working outside the home (WWOH). When these misperceptions 

were corrected, WWOH increased by 36 percent relative to a control group. Bursztyn et al. 

(2020a) also argues that information about the economic benefts of WWOH (arguably, an 

individual-oriented intervention) would have no efect, consistent with my model. Finally, 

similar qualitative patterns are documented in Ferreira et al. (2024) and Pei et al. (2025). 

Section 7 relaxes the assumptions of Gaussian uncertainty and linearity while providing 

additional comparative statics. Section 8 concludes and the Appendix provides proofs for 

all claims in the text. 

Related Literature This paper is related to two strands of theoretical literature: social 

learning and decision-making with reputational concerns. 

This paper is closely related to the literature on social learning. Banerjee (1992) and 

Bikhchandani et al. (1992) show social learning can fail: players inefciently aggregate in-

formation despite observing infnite decisions. However, Lee (1993); Ali (2018); Kartik et 

al. (2024) show that continuous decisions combined with varying technical conditions are 

sufcient for social learning to occur.3 Further, with a similar condition, Goeree et al. (2006) 

show heterogeneous preference types imply social learning occurs. I allow for both contin-

uous decisions and heterogeneous preference types, and yet fnd that social learning fails 

when players possess conformity concerns about their preference types. The social learn-

ing literature has documented other obstacles to social learning such as costs of acquiring 

difering preferences from the community, resulting in a commitment problem. 
3For instance, the normal distribution satisfes the “DUB” condition in Kartik et al. (2024). 
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information (cf. Burguet and Vives, 2000; Chandrasekhar et al., 2018), misspecifed priors 

(cf. Bohren, 2016; Frick et al., 2020), non-Bayesian updating (cf. Golub and Jackson, 2010), 

changing fundamentals (cf. Dasaratha et al., 2023), or diferential observability assumptions 

(cf. Banerjee and Fudenberg, 2004; Arieli and Mueller-Frank, 2019). 

The literature on reputational concerns typically analyzes settings where an agent makes 

an observable decision attempting to both (i) adapt his decision to a signal and (ii) make the 

observer think the agent is a “good type.” Early work, such as Holmström (1999) or Morris 

(2001), assumed the defnition of a “good type” was common knowledge.4 In contrast to 

my setting, in these cases even if the players place arbitrarily high weight on reputation, 

equilibrium decisions remain informative about a player’s type when the action space is 

unbounded (cf. Holmström, 1999). 

In my model, the decision-maker has multiple observers and the “good type” is diferent 

for each observer, such as in: Bernheim (1994), Loury (1994), Manski and Mayshar (2003), 

Austen-Smith and Fryer Jr (2005), Kuran and Sandholm (2008), Michaeli and Spiro (2015), 

and Tirole (2023). Further, I explicitly utilize the defnition of conformity developed in 

Bernheim (1994). However, in these papers, the interaction is static and the lone decision-

maker maximizes over the distribution of observers. Instead, my dynamic analysis has 

aggregate uncertainty over the distribution of observers and a key question is how this 

uncertainty is resolved as the game unfolds. 

Finally, within the intersection of these literatures, the impact of conformity concerns on 

information transmission is considered in Braghieri (2021) and its impact on social learning 

is considered in Li and Van den Steen (2021) and Fernández-Duque (2022). These models are 

diferent from my work because in those papers (i) there is uncertainty about only the players’ 

preference types, not the fundamental state of the world, and (ii) decisions and preference 

types are discrete. Distinction (i) allows my work to discuss when an individual-oriented or 

a peer-oriented intervention is preferred. Distinction (ii) allows my work to generate social 

learning failures where prior models without conformity do not because the literature already 

predicts social learning may fail with discrete decisions. 

2 Model 

I consider a community where each period a player makes a decision attempting to adapt 

to his private information and private preference type while possessing conformity concerns 

as described in detail below. 
4Many related papers exist which also assume the “good type” is common knowledge: Scharfstein and 

Stein (1990); Canes-Wrone et al. (2001); Ely and Välimäki (2003); Ottaviani and Sørensen (2006). 
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Players: There is an infnite sequence of short-run players, t ∈ 1, 2, . . . . Each player, t, 

observes the public history, ht , (which will be specifed after defning the utility), and his 

private information, and then chooses a decision at ∈ R in period t. The players possess 

uncertainty about two random variables, a common fundamental state, θ, and the average 

preference type of the group, µ. This uncertainty takes the following parametrized form, ! ! !! 
θ 0 σ2 ρσθσµ∼ N , θ , (1) 
µ 0 ρσθσµ σµ 

2 

where σθ, σµ ≥ 0 and ρ ∈ (−1, 1).5 Each player’s private information is his signal st = θ + ϵt 
and his preference type vt = µ+νt. I assume ϵt, νt are independent within and across players, 

and that both are Gaussian random variables with means normalized to zero and variances 

normalized to one. 

Utility: Each player’s utility has two components. First, the player wants to adapt his 

decision, at, to a combination of the fundamental state and his preference type. The weight 

of the fundamental state, γt ≥ 0, is publicly observable and discussed further below. Second, 

while each player observes his own preference type, the player prefers the public’s perception 

of his preference type to be close to the average within the community, which represents the 

conformity concerns.6 Let ϕ(b|ht, at) be the probability distribution over preference types b 

that take decision at given the public history, ht , in equilibrium. Further, for now, ϕ(·) is 
unconstrained of-path. The total utility for player t is thus, Z� � 

ut(at; vt, st|ht) := −Eθ,µ (at − γtθ − vt)
2 + κ (b − µ)2ϕ(b|ht , at)db vt, st, h

t . (2) 

The frst term in the expectation states that the player wants to choose a decision close 

to a linear combination of the fundamental state and his preference type. The second term 

is the conformity term, scaled by κ ≥ 0. The term within the parentheses is a reduced-form 

representation of conformity: player t wants the community’s perception of his preference 

type, b, to be close to the true average preference type of the community, µ. I study Perfect 

Bayesian Equilibria of this game subject to the following assumptions and refnements. 

5Section 7 discusses generalizations of this framework to other distributions. Further, (i) that the prior 
means are equal to zero is without loss and (ii) as the beliefs will become correlated in subsequent periods, 
it is without loss to allow ρ ≠ 0 ex-ante (see Footnote 9). Finally, to rationalize the empirical fndings 
in Schroeder and Prentice (1998) comparing interventions providing information about θ to those about µ 
discussed in the introduction, I allow for uncertainty about θ and µ. 

6In the Supplemental Appendix, I show that one would get qualitatively similar results if, throughout 
the analysis, each player wanted his perceived preference type to be µ + c with c ̸= 0. 
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2.1 Assumptions, Refnements, and Examples: 

I begin by discussing two assumptions: the modeling of conformity and the heterogeneity 

assumption. Next, I discuss the equilibrium refnements. 

Modeling of Conformity: As in Bernheim (1994), I model conformity (a desire to be 

perceived as similar to one’s peers) as opposed to coordination (a desire to choose similar 

actions to one’s peers). I note that upon replacing the conformity term with a coordination P 
term, such as κ(dt − 1 dt ′ )

2 , there would be efcient learning for any κ. Finally, as
T t ′ ∈T 

in Bernheim (1994), I assume that a player’s optimal perception is µ. Given that the loss 

function is quadratic, one can show that from the standpoint of which decisions are taken, 

this is equivalent to player t preferring the inference of his preference type to be close to that 

of a randomly drawn preference type in the community. 

Observed Heterogeneity: I assume that the public history is ht := {γ1, a1, . . . , γt−1, at−1, γt}. 
One can interpret γt as a commonly observed time or individual fxed efect that determines 

how important the fundamental state is relative to private preferences. Formally, I assume 

γt is i.i.d. over time with full support on [0, 1]. Intuitively, this assumption implies that 

players place diferent weights on the fundamental state at diferent times (e.g., after fnals 

in the drinking example or during election cycles in political speech examples). This hetero-

geneity is only needed when players must learn both θ and µ: with a one-dimensional action 

and constant γ, the history generates too few independent restrictions to separately identify 

two latent objects. Many social-learning models avoid this issue by allowing a richer action 

space (e.g., multi-dimensional actions), but to keep actions one-dimensional in line with the 

motivating examples, I instead introduce variation in γt. Other sources of variation would 

sufce as well; for example, time-variation in the signal structure st. 

Given the equilibrium multiplicity inherent in signaling games, I employ the following 

refnements to select a unique equilibrium and to produce precise comparative statics. 

Defnition 1 A signaling equilibrium is a Perfect Bayesian Equilibrium satisfying the fol-

lowing refnements in each period. R 
1. Linearity: If at ht Var(at|ht) ̸= 0, then b · ϕ(b|ht, at)db is linear and increasing in at. 

2. Social Optimality: Denote by πt(ht) the player’s beliefs about θ and µ at history ht , and 

let E(πt) be the set of linear equilibria that induce beliefs πt in period t. An equilibrium, 

E∗ , satisfes social optimality if for all histories E∗ ∈ arg max E(ut(·)|E ′ , πt(ht)). 
E ′ ∈E(πt) 

Linearity: This refnement states that if at ht the decision rule is not fully pooling, then 

the expected beliefs about a player’s type are linear in their action. As in Ball (2019), this 
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refnement allows for greater tractability and demands less sophistication from the play-

ers—running regressions is sufcient. Further, as players can deviate to any action, linearity 

is a refnement rather than a restriction. Finally, in Section 7, I discuss how these results 

extend beyond the Linear-Gaussian environment. 

Social Optimality: It is useful to describe the refnement informally. Here, period 1 

selects the linear equilibrium that maximizes player 1’s ex ante payof (given h1); after 

the induced play updates the public history to h2 , period 2 selects the payof-maximizing 

continuation equilibrium for player 2, and so on. If at ht only pooling linear equilibria exist, 

the refnement selects the pooling equilibrium that maximizes the current player’s payof; in 

that case the choice is payof-irrelevant for other players. Moreover, whenever a revealing 

linear equilibrium exists at ht , the refnement selects a revealing one.7 Without an optimality 

refnement, pathological equilibria exist: for any sequence {xt}∞ 
t=1, there is an equilibrium in 

which players pool on xt in period t. 

3 Common Knowledge Benchmark 

This section analyzes the impact of conformity on decision-making and eliminates uncer-

tainty about the fundamental state and the preferences of others. To do so, I assume θ and 

µ are common knowledge, and given that they are common knowledge, it is without loss of 

generality to assume both are equal to zero.8 Further, without uncertainty there is no time 

dependence, so it is without loss of generality to consider the decision rule of a player with 

preference type v. As the decision rule is linear in v, there are two cases: a constant or a 

strictly increasing decision rule. If the decision rule is constant (respectively, strictly increas-

ing), then it is called “fully-pooling” (respectively, “revealing”). The following proposition 

characterizes the signaling equilibrium. 

Proposition 1 (Commonly Known Environment) 

There exists a threshold value on the conformity concerns, κc.k. , such that the unique signaling 

equilibrium is characterized by the following decision rule and equilibrium utility function: 

a(v) = 

  
√ 

and u(v) = 

  
√ 

1+ 1−4κ if κ ≤ κc.k.v
2 , −1− 1−4κ 

2 v2 if κ ≤ κc.k. , 
(3) 

0 if κ > κc.k. , if κ > κc.k.−v2 − κ . 
7Generically there are two revealing equilibria. The refnement also selects the stable equilibrium in the 

sense of Echenique (2002). In the one-dimensional case, it coincides with maximizing discounted expected 
utility over the class of equilibria that are linear in every period. 

8As θ is common knowledge, players disregard signals st. This benchmark is similar to the analysis in 
Bernheim (1994). Section 7.1 examines this benchmark without assuming linearity or Gaussianity and ofers 
a comprehensive comparison with Bernheim (1994). 
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When κ = 0, conformity is irrelevant and each individual chooses a(v) = v. As κ 

increases, individuals place more weight on appearing average and therefore choose actions 

closer to the mean action, a = 0. In the revealing equilibrium, this implies a smaller slope 

of the decision rule. In any revealing equilibrium, actions fully identify types on path, 

regardless of how small the slope is. Therefore, when κ is large, deviating to the mean action 

a = 0 yields a large reputational gain as an individual is now perceived as v = 0 (the ideal 

perception). Further, the adaptation cost of such a deviation is small because equilibrium 

actions are already close to zero, due to the fatter decision rules. Hence, for sufciently high 

κ, the signaling equilibrium is fully pooling. Importantly, a fully-pooling equilibrium reveals 

no information about a player’s private information, which will be key in the main analysis. 

4 Analysis 

This section begins by defning notation and then characterizes learning outcomes. 

4.1 Preliminaries 

Defne θ(ht) = E(θ|ht) and µ(ht) = E(µ|ht).9 These random variables have the following 

joint distribution: ! ! !! 
¯ σ2θ(ht) θ(t) ρtσθ,tσµ,t∼ N , θ,t . (4) 

µ(ht) µ̄(t) σ2ρtσθ,tσµ,t µ,t 

Defnition 2 (Social Learning) 

Social learning about fundamentals occurs if and only if for all realizations of θ, θ(ht) →p θ 

and fails when for all realizations of θ, θ(ht) ̸→p θ. Social learning about preferences occurs 

if and only if for all realizations of µ, µ(ht) →p µ and fails when for all realizations of µ, 

µ(ht) ̸→p µ. 

This defnition permits the possibility that social learning about preferences (or fundamen-

tals) neither fails nor occurs; the analysis shows this never occurs.10 

In the signaling equilibrium, the inference function, ϕ(b|ht, at), is Gaussian, the mean ofR 
which I denote by v̂(at) := b · ϕ(b|ht, at)db. Further, the variance in the posterior beliefs 

9Even if I restricted attention to the case where θ(h1) and µ(h1) are independent, in subsequent periods, 
θ(ht) and µ(ht) are dependent as both condition on ht . Further, at any ht , θ(ht), µ(ht) are sufcient statistics 
for the probability distribution determining the players’ beliefs. Therefore, I refer to these random variables 
as “the beliefs.” 

10I do not characterize the speed of learning, although when learning occurs it is quite fast. Intuitively, 
learning requires infnitely many revealing periods, and with a linear decision rule each such period yields 
an observable one-dimensional statistic of the player’s private information. 
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R 
about a player’s type, (b − v̂(at))2 · ϕ(b|ht, at)db, is independent of at, allowing for the 

following simplifcation of the conformity loss up to some constant ct as stated below: Z 
(b − µ)2ϕ(b|ht , at)db = (v̂(at) − µ)2 + ct. (5) 

Finally, I defne the following notions of efciency. 

Defnition 3 (Asymptotic Utility and Adaptation Loss)� � 
The asymptotic utility is lim E ut(at; vt, st|θ(ht), µ(ht), γt) . The asymptotic adaptation loss 

t→∞� � 
is lim E − (at − γtθ − vt)2 . 

t→∞ 

Throughout, I provide results for both notions of asymptotic efciency. However, the re-

sults are qualitatively similar because the diference in these limits is the expected conformity 

loss, which is pinned down by the Law of Iterated Expectations. 

4.2 Determinants of Social Learning 

This subsection analyzes the complete model where the players attempt to socially learn 

θ and µ. To analyze this environment, I consider an arbitrary period t, and recall that 

θ(ht), µ(ht) are sufcient statistics for the past history. 

I frst analyze when a revealing equilibrium exists. In any linear revealing equilibrium 

v̂(at) = αtat + βt, for some conjectured coefcients αt, βt. I now derive player t’s type-

dependent best-reply to this conjecture through a frst-order condition of a player’s utility 

given the simplifcation in Equation (5): 

� � � � 
at(1 + κα2) = γtE θ | θ(ht), µ(ht), st, vt + vt − καtβt + καtE µ | θ(ht), µ(ht), st, vt . (6)t 

Further, a revealing equilibrium requires that the posterior mean of vt induced by the decision 

rule in (6) coincides with the conjectured mapping v̂(at) on path. Given the Gaussian 

uncertainty and the expression for at in Equation (6), the posterior expectation of vt given 

at has the following form: � � � � � � 
E vt | at, θ(ht), µ(ht) := at(1 + κα2) · s̃ αt, κ, θ(h

t), µ(ht) + ι αt, κ, βt, θ(h
t), µ(ht) , (7)t 

where s̃(·) will be thought of as determining the sensitivity of the decision rule to vt and ι(·) 
as determining the intercept. Therefore, consistency of the beliefs requires that there exists 
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an αt and βt which satisfy, 

� � 
(1 + κα2)s̃ αt, κ, θ(h

t), µ(ht) = αt (8)�t � 
ι αt, κ, βt, θ(h

t), µ(ht) = βt. (9) 

One can see from inspecting Equation (8) that increasing the sensitivity has a similar efect 

to increasing the conformity concerns. The intuition is that if the sensitivity is larger, 

then the player’s reputation is more sensitive to their decision, increasing their desire to 

conform. The sensitivity is defned so that when θ, µ are common knowledge, s̃(·) = 1, since 

absent uncertainty, variation in a player’s decision is only attributed to vt. A solution to 

Equation (8) is necessary for a revealing equilibrium to exist. While Equation (8) imposes 

only consistency in the slope of the expectation of the beliefs, the following lemma shows 

that it is also sufcient. 

Lemma 1 (Characterization of Revealing Equilibria) 

The signaling equilibrium is revealing in period t if and only if there exists an αt ≥ 0 satisfying 

Equation (8). 

Recall that the sensitivity is defned so that, if θ, µ are common knowledge, the sensitivity 

equals one. Therefore, if κ > κc.k. (i.e., there is no revealing equilibrium if θ, µ are common 

knowledge), then the sensitivity cannot converge to one while maintaining an equilibrium 

with revelation. Further, if θ(ht), µ(ht) are sufciently precise, then player t efectively 

disregards st and vt when computing his posterior expectations of θ and µ. Therefore, the 

right-hand side of Equation (6) is approximately equal to vt, which implies that the sensitivity 

is approximately equal to 1, as in the benchmark. This can be used to show that if κ > κc.k. , 

social learning about either fundamentals or preferences must fail. The subsequent lemma 

shows that social learning fails for both fundamentals and preferences. 

Lemma 2 (Sufcient Condition for Failure of Social Learning) 

If κ > κc.k. , then social learning about fundamentals and preferences fails. 

While the above intuition implies that social learning about both dimensions cannot 

occur, one might conjecture that there exists an equilibrium where social learning about θ 

occurs but social learning about µ fails. This intuition would posit that because players have 

conformity concerns about vt, not st, there may exist an equilibrium where players’ decisions 

adapt to st but not vt. However, this would then imply that there is no reputational penalty 

from adaptation, thus implying players do adapt their decision to vt, deriving a contradiction. 

The correct intuition is that if, by contradiction, social learning about either fundamentals 

or preferences occurs, then there must exist infnitely many periods where the signaling 
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equilibrium is revealing. Given the frst-order condition in Equation (6), the decision must 

place positive weight on both st and vt, implying that the players must learn both θ, µ. 

Therefore, asymptotically, the environment converges to the environment in the benchmark. 

κc.k.However, as previously argued, this cannot occur if κ > . As a consequence, there 

must exist a fnite time after which the players are pooling in every period. The following 

proposition nests this result and provides a converse. 

Proposition 2 (Characterization of Social Learning) 

If κ ≤ κc.k. , then social learning about preferences and fundamentals occurs. In contrast, if 

κ > κc.k. , then social learning about preferences and fundamentals fails. 

Below, I provide intuition for why if κ ≤ κc.k. and the beliefs about θ, µ are independent, 

then the equilibrium is revealing. The formal proof shows that the equilibrium is also 

revealing with correlation, which may arise in equilibrium as, for instance, high decisions 

could arise due to either a high θ or a high µ. Further, the proof shows that infnitely many 

periods of revelation combined with the heterogeneity from γt is sufcient for social learning 

about preferences and fundamentals.11 

To show the equilibrium is revealing when κ ≤ κc.k. and the beliefs are independent, it 

sufces to show that the endogenous reputational penalty from adaptation is less than that 

in the benchmark (i.e., s̃(·) ≤ 1). This is sufcient because if the equilibrium was revealing 

in the benchmark (i.e., κ ≤ κc.k.), then it will continue to be revealing with uncertainty, as 

the penalty from adaptation is weakly lower. 

To show that the reputational penalty is less than that of the benchmark, note that 

the frst-order condition in Equation (6) can be written (up to an additive constant) as 

βsst + βvvt. Under the independence assumption, two properties hold: (i) βs > 0 and (ii) 

βv > 1. For (i), st afects the frst-order condition only through E(θ|ht, st, vt), which is 

increasing in st, implying the players positively weight st in their decision. For (ii), vt afects 

the frst-order condition through vt + καE(µ|ht, st, vt); since E(µ|ht, st, vt) is increasing in vt, 

the overall coefcient on vt in the decision rule exceeds one. Together, these properties imply 

a lesser reputational penalty than the benchmark. First, given (i) (i.e., βs > 0), variation 

in at is partly attributed to variation in st rather than solely to vt, thereby decreasing the 

reputational cost of adaptation. Further, through (ii) (i.e., βv > 1), an ϵ increase in at 
corresponds to an ϵ/βv < 1 increase in vt. Consequently, relative to the benchmark (where 

11Recall that this heterogeneity rules out a degenerate (and qualitatively uninteresting) scenario in which 
the equilibrium is revealing in every period but the public repeatedly observes the same fxed linear combi-
nation of signals (for example, a decision of the form 1 

2st +
3 
2vt each period) which would prevent separately 

identifying θ and µ. In such a case, the beliefs converge to an unstable learning outcome with perfectly 
negatively correlated beliefs, as discussed in Online Appendix Section 1.4. 
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βv = 1), a given change in at induces a smaller revision in beliefs about vt, which also implies 

that the reputational penalty of adaptation is less than that of the benchmark. 

This section shows that the condition for social learning, about either fundamentals or 

preferences, to occur depends on an intuitive fundamental: the magnitude of conformity 

concerns.12 I discuss this fnding in the context of the empirical literature in Section 6.1. 

5 Policy Interventions 

In this section, I extend the model to analyze informational interventions and show that 

when conformity concerns are high, interventions addressing misperceptions of the average 

preference type outperform interventions addressing misperceptions of the fundamental state. 

5.1 Modeling Interventions 

I consider four types of interventions composed of the intersection of whether the infor-

mation shared with individuals is made common knowledge and whether the information is 

about the fundamental state or the average preference type. 

Before analyzing “common-knowledge” interventions, I analyze “private interventions.” 

One can think of a private intervention as giving player t access to additional information; 

however, such information is private and the community is not aware that the player received 

such information when inferring player t’s preference type given his decision. Without for-

mally stating the result, one can see that such an intervention has no ability to break a 

pooling equilibrium or to infuence which decision the players pool on.13 To see why, sup-

pose player t is told the value of the fundamental state, θ. Given that each player wants 

to match his decision to the fundamental state, player t has an identical incentive to adapt 

to θ as a hypothetical player who observed st such that E(θ|ht, st) = θ. Further, since such 

a signal exists in the support of possible realizations, and that hypothetical player cannot 

adapt to such information, neither can player t. Thus, the equilibrium in period t remains 

pooling. Finally, as such information was private information to player t, and no change in 

behavior occurs in period t, then no change in behavior follows for any subsequent periods. 

12At this level of generality, continuous learning outcomes, such as the asymptotic variance in the beliefs, 
are non-monotone in κ. For instance, a marginally higher value of κ alters whether the decision rule places 
marginally more weight on st or vt, resulting in diferent beliefs in the subsequent period, thus changing 
whether the next period is pooling or not. In either analysis with only one dimension of uncertainty, the 
learning outcomes are strictly monotone with respect to κ, as shown in the next subsection. 

13In support of this theory, Tevyaw et al. (2007) shows that the reduction in alcohol use for common-
knowledge interventions was 3 times larger than for private interventions. 
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Given the stark irrelevance result for private interventions, I now focus on common knowl-

edge interventions. In the standard framework absent interventions, the public history at 

time t is ht = {γ1, a1, . . . , γt−1, at−1, γt}, namely the sequence of past decisions and the envi-

ronments in which such decisions were chosen. I consider an intervention where information 

is released before period t, but after at−1. Such an intervention leaves the prior histories 

unchanged (and further the prior sequence of events remains unchanged as each player is 

short-lived). This information could be about either θ or µ, which will be referred to as 

individual-oriented and peer-oriented interventions, respectively. 

5.2 The Efects of Interventions 

I begin with a defnition of fragility, which extends the defnition of fragility in Bikhchan-

dani et al. (2021) to signals about µ. 

Defnition 4 (Fragility Defnition) If the signaling equilibrium is pooling in period t, then 

1. The equilibrium is fragile to an individual-oriented intervention with n signals if a 

hypothetical public disclosure of n independent signals, each distributed identically to 

st, would make the equilibrium in period t revealing. 

2. The equilibrium is fragile to a peer-oriented intervention with n signals if a hypothetical 

public disclosure of n independent signals, each distributed identically to vt, would make 

the equilibrium in period t revealing. 

Proposition 3 (Fragility) 

The following are true when κ > κc.k.: 

1. For any n ∈ N, an individual-oriented intervention (respectively, peer-oriented in-

tervention) with n pieces of information will never result in social learning about µ 

(respectively, θ). 

2. If the correlation between the beliefs about θ and µ is equal to zero, then the equilibrium 

is never fragile to an individual-oriented intervention with n pieces of information but 

may be fragile to a peer-oriented intervention with n pieces of information. 

As social learning about preferences and fundamentals occurs when κ ≤ κc.k. , the results 

focus on the case where κ > κc.k. . Result 1 says that giving information about only one 

dimension of uncertainty will be unsuccessful in spurring social learning on the other. Result 

1 follows directly from Proposition 2, which states that regardless of the initial beliefs, if 

κ > κc.k. , the players’ beliefs about θ and µ cannot converge to the truth. Therefore, for any 

14 



individual-oriented intervention, the players will necessarily continue to have misperceptions 

about µ and vice versa. 

An immediate corollary of Result 1 is that neither type of intervention can result in a 

permanent change to a revealing equilibrium. Result 2 describes when such interventions 

can cause temporary changes to a revealing equilibrium, as encapsulated in the defnition 

of fragility. Before providing the intuition for Result 2, I note that this result is stated for 

the case of zero correlation in the beliefs. Therefore, Result 2 applies to the case of an 

intervention in period 1 or an intervention in a period when every prior period had been 

pooling. Restricting attention to this case allows for greater analytical tractability and also 

the ability to isolate the direct informational efects as opposed to efects through correlation. 

Finally, by continuity, these results will continue to hold for small amounts of correlation. 

The intuition for Result 2 comes from the diferential efects of these interventions on the 

sensitivity. A decision rule is fragile when decreasing the variance in the beliefs (as a result 

of the intervention) decreases the sensitivity. This decrease in the sensitivity results in a 

lesser reputational penalty for adapting to a player’s private information, making it easier 

to sustain an equilibrium with revelation. Therefore, a pooling decision rule is fragile to an 

individual-oriented intervention (respectively, peer-oriented) if the sensitivity is increasing 

in the variance of the beliefs about θ (respectively, µ). The following lemma characterizes 

the comparative statics of the sensitivity with respect to the variance in the beliefs. 

Lemma 3 (Diferential Efects of Interventions on Sensitivity) 

Suppose the correlation between the beliefs about θ and µ is equal to zero. The sensitivity, 

defned in Equation (7), is decreasing in the variance of the beliefs about θ, σ2 In contrast, θ,t. 

the sensitivity is increasing in the variance of the beliefs about µ, σ2 
µ,t, if and only if 

γt 
2σ4 ακ(1 + σ2 + ακσ2 )2 

θ,t µ,t µ,t≥ , (10)
1 + σ2 (1 + ακ)(1 + σ2 )2 

θ,t µ,t 

where the right-hand side is strictly positive and increasing in σ2 
µ,t. 

To gain intuition behind these comparative statics, note that if there is no correlation 

between the beliefs about θ and µ, then the player’s frst-order condition in Equation (6) is 

at(1 + κα2) = γtE(θ|θ(ht), st) + vt + καE(µ|µ(ht), vt). (11) 

As an individual-oriented intervention decreases the variance in the beliefs about θ, it de-

creases the weight players place on st, thereby making the decision rule more sensitive to vt 
and establishing the comparative static in the lemma. This increased sensitivity implies that 
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giving information about θ increases the endogenous reputational penalty from adapting to 

one’s private information and thus never breaks a pooling equilibrium. 

In contrast, a peer-oriented intervention may break a pooling equilibrium. One can 

observe that the left-hand side of the condition in the lemma is increasing in σ2 and theθ,t 

right-hand side is increasing in σ2 (because in any signaling equilibrium, the slope of theµ,t 

beliefs about a player’s type with respect to their decision, α, is positive). Therefore, a 

peer-oriented intervention will reduce the reputational penalty from adaptation whenever 

the uncertainty with respect to θ is comparatively larger than the uncertainty with respect 

to µ. To see why, note that providing information about µ has two efects. First, each 

player wants to be perceived as µ. Consequently, when σ2 is high, players with diferent µ,t 

preference types have diferent perceptions of µ. Therefore, each player has an additional 

reason to adapt at to vt: a high vt indicates a high µ, implying player t wants to be perceived 

as a high type, resulting in an incentive to choose a higher at. This logic implies that when 

σ2 is high, the players have an added incentive to adapt, resulting in revelation. µ,t 

The countervailing efect is that when σ2 is high, the uncertainty over a given player’s µ,t 

preference type is also high. As is standard in signaling games, when the uncertainty over 

a given player’s preference type is higher, the same player has a greater incentive to signal, 

and thus a lower incentive to adapt. Note that the value of σ2 has no efect on the frstθ,t 

force but does afect the latter. To see why σ2 impacts the latter force, note that when σ2 
θ,t θ,t 

is low, each decision is mostly determined by a player’s preference type, vt, and not their 

signal, st. As the decision is primarily a function of vt, a sufciently precise signal of vt is 

generated. This precise signal implies the community’s inference about vt is less sensitive to 

changes in the prior, such as a decrease in σ2 As a result, when σ2 is low, decreasing σµ,t 
2 

µ,t. θ,t 

has a comparatively small efect on the community’s inference about vt and a comparatively 

large efect on player t’s inference about µ. 

Further, even if neither a peer-oriented intervention nor an individual-oriented interven-

tion break a pooling equilibrium, these interventions will infuence which decision the players 

pool on. To build intuition for the forces behind the change, I consider the following situa-

tion: suppose the prior beliefs about µ, θ are uncorrelated, the equilibrium in period 1 was 

revealing, and thereafter the equilibrium is pooling. Recall a1 denotes the decision chosen 

in period 1. This decision infuences what the pooling decision will be in period 2, a ∗(a1), 

where for simplicity I assume γ2 = 1 to derive: 

a ∗ (a1) = E(θ|a1) + E(µ|a1). (12) 

Further, recall that a1 is a linear combination of both player one’s private signal about θ, 
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s1, and player one’s preference type, v1, yielding: 

a1 = λss1 + λvv1, (13) 

for some λs, λv. I now consider the following intervention where the public history is adapted 

to be either h2(θ) = {a1, γ1, θ} or h2(µ) = {a1, γ1, µ} and analyze how the pooling decision 

rule changes given this information. Suppose that the players utilize the decision-rule in 

Equation (13), resulting in a pooling decision rule denoted by a ∗(a1) as in Equation (12) for 

all subsequent periods. 

Proposition 4 (Efect of Interventions on Pooling Decision) 

Denote by ∆(θ) (respectively, ∆(µ)) the diference between the new decision the players pool 

on compared to a ∗(a1). Then, � �σ2 

∆(µ) = 1 − θ λsλv 
µ + cµa1 (14)

λ2 
v + λ2 

s(σθ 
2 + 1) � σ2 � 

µ λsλv 
∆(θ) = 1 − θ + cθa1 (15)

λ2 
s + λ2 

v(σµ 
2 + 1) 

for some constants cθ, cµ. 

To understand the expressions above, let us now consider the efect of revealing θ, where 

a symmetric analysis occurs for µ. Trivially, E(θ|h2(θ)) = θ. Further, the players re-evaluate 

their perception of µ as a function of both θ (the second term in the parentheses of Equation 

(15)) and a1. The object of interest is how much the players’ decision changes with respect 

to θ. One can see that given information that θ is positive (respectively, negative) the players 

update their belief that µ is negative (respectively, positive). Further, this update could be 

larger in magnitude than the update about the value of θ. Specifcally, these cases occur 

when σµ 
2 is large (i.e., the players are uncertain about their peers’ true preferences). Such 

a counter-update provides a rationale for why individual-oriented interventions may have 

small (if not negative) efects on behavior. 

6 Empirical Predictions 

This section relates the theoretical fndings in this paper to key empirical fndings. Table 

1 below discusses how the various settings described in the introduction explicitly map into 

the model. The frst subsection discusses how the learning predictions in Section 4 relate to 

empirical fndings on social learning. The second subsection discusses how the intervention 

results connect to the empirical literature. 



Table 1: Empirical Literature in Support of This Modeling 

Context Interpretation Results Consistent Social Learning 
within My Model With My Model Literature 

Prediction 

Alcohol θ = relative safety of Schroeder and Don’t model µ; 
Consumption alcohol consumption, Prentice (1998) show therefore information 

µ = peers’ attitudes information about µ is about θ is, 
towards alcohol, more efective than tautologically, 
κ > 0 as decisions are information about θ. optimal. 
public 

Women Working θ = economic benefts Bursztyn et al. Don’t model µ, 
Outside the Home of WWOH, (2020a) document therefore information 
(WWOH) µ = peers’ attitudes misperceptions of µ about θ is, 

towards WWOH, and correcting tautologically, 
κ > 0 as decisions are misperceptions of µ optimal. 
public increases WWOH 

Political Speech θ = optimal policy, 
µ = peers’ political 
positions, 
κ ≃ 0 when said in 
private, 
κ > 0 when said in 
public 

Braghieri (2021) 
shows speech is less 
informative in public 
than private. 
Bursztyn and Yang 
(2022) summarize 
misperceptions of 
peers’ political 
positions. 

Speech is “responsive” 
to private information, 
as one can state “I am 
94.32% confdent in 
this policy,” so there 
should be no 
misperceptions (Ali, 
2018). 

Political Actions θ = optimal policy, 
µ = peers’ political 
positions, 
κ ≃ 0 when said in 
private, 
κ > 0 when said in 
public 

Bursztyn et al. 
(2020b) show 
information about 
Trump’s popularity 
increased donations to 
xenophobic charities, 
but only when 
donations were public. 

No diference between 
public and private. 
Only possible impact 
of information would 
be updated beliefs 
about whether 
xenophobia is an 
optimal policy. 

Medical Behaviors θ = healthy policy, Ferreira et al. (2024) Only way to infuence 
µ = peers’ attitudes show Female Genital medical behavior is by 
towards these Cutting infuenced by beliefs about θ. 
behaviors, incorrect perceptions 
κ > 0 as choices are of µ. 
observed 

Friendships θ = optimal empathy Pei et al. (2025) show Only way to infuence 
level, students misperceive the “loneliness 
µ = peers’ true their peers’ empathy epidemic” on college 
empathy levels, levels and correcting campuses is by beliefs 
κ > 0 as decisions are these misperceptions about θ. 
public leads to expanded 

social networks and
18 
social risk-taking. 



6.1 Applied Relevance 

In this subsection, I frst argue that my model’s learning predictions are more consis-

tent with the empirical literature than the existing theoretical literature. Next, I discuss 

connections with the literature on pluralistic ignorance. 

Determinants of Efcient Decisions: The standard social learning literature predicts 

that with continuous actions, and under mild regularity conditions, behavior should converge 

to efciency in the long run (Lee, 1993; Ali, 2018; Kartik et al., 2024). Yet, as Prentice 

and Miller (1993) show in the context of alcohol consumption, arguably an environment 

with continuous decisions, systematic misperceptions can persist in equilibrium, leading to 

inefciency. This outcome is consistent with my model, as this environment also exhibits 

large conformity motives, and thus the model predicts misperceptions. 

Another environment consistent with my fndings is speech. Consider individuals on a 

social media platform who provide their opinion on a given topic. Individual t incurs a lying 

cost if his stated opinion, at, deviates too far from his true opinion on the topic, θ + vt. 

Here, θ corresponds to the objective component of an issue (e.g., its factual or economic 

consequences), and vt captures an idiosyncratic, purely subjective taste. This environment 

is continuous, as individuals can make statements such as “I am x% in support of this 

policy” for any x. While standard models would predict efcient aggregation of information, 

my model predicts that such aggregation occurs only for topics with low conformity concerns, 

where the incentive to shade one’s report toward the perceived consensus is small. For topics 

with high conformity concerns (e.g., politically sensitive issues), publicly stated opinions will 

fail to aggregate individuals’ private information. The analysis in Braghieri (2021) provides 

broad support for this prediction and shows that public speech is informative about private 

opinions only for non-politically sensitive topics.14 My results also suggest that the analysis 

in Braghieri (2021) is robust to his modeling of communication using a discrete response scale 

(in his experiment the value of x can take only one of seven points). In my framework, unlike 

the remainder of the social learning literature, the qualitative results do not depend on this 

discrete elicitation: allowing individuals to report any x does not restore aggregation when 

conformity concerns are high. Finally, as I show formally in Section 7, conformity concerns 

will also prevent individuals from aggregating information about the average opinion in the 

group even absent uncertainty about θ (e.g., everyone knows the economic implications of a 

given policy). 

14Braghieri (2021) includes a model which has two key diferences from mine: (i) actions are discrete and 
(ii) the correct perception is commonly known, whereas I allow for uncertainty about the optimal perception, 
allowing for pluralistic ignorance, discussed below. 
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Pluralistic Ignorance: My model predicts that “pluralistic ignorance” can arise in equi-

librium. Miller and Prentice (1994) defne pluralistic ignorance as “a situation in which group 

members systematically misestimate their peers’ attitudes.” In a review article, Bursztyn and 

Yang (2022) document that such misperceptions lead to inefcient social norms and occur in 

a wide range of environments: political movements, macroeconomic expectations, vaccina-

tion status, and many others. Additionally, Miller (2023) argues that pluralistic ignorance 

stems from two forces: “(1) social life depends on individuals having knowledge of their peers’ 

habitual feelings and practices, and (2) individuals must infer this knowledge from limited 

and thus potentially misleading information.” In my model, these two forces correspond 

to (1) players having conformity concerns and (2) fnitely many periods with informative 

decisions. 

A common empirical measure of pluralistic ignorance is the gap between the group’s true 

average preference type and the average of individuals’ perceptions of that preference type. 

Because this is measured for a fxed group at a fxed time, a natural model analogue at his-

tory ht is |µ − E(µ|µ(ht), vt)|. 15 If learning occurs, then tautologically every player correctly 

estimates µ. In contrast, if learning fails (i.e., µ(ht) ̸→ µ), the uncertainty about µ implies 

that each player’s estimate of µ places weight both on the expectation of µ given µ(ht), 

µ̄(ht), and on his own preference type vt, which is informative about µ. Moreover, when 

µ(ht) is imprecise, µ̄(ht) is likely to be far away from µ, causing correlated (i.e., “system-

atic”) misperceptions across individuals. Further, the greater the uncertainty in the public 

beliefs, µ(ht), the further µ̄(ht) is from µ, resulting in greater pluralistic ignorance on av-

erage. Finally, while there exist numerous behavioral explanations for pluralistic ignorance, 

the model presented in this paper provides an additional explanation: the desire for confor-

mity necessitates “self-censorship in public discourse” (Loury, 1994), resulting in insufcient 

information for others to gauge the views of the public. 

6.2 Designing Efective Interventions 

While both interventions have their merits in diferent circumstances, the model predicts 

diferential efectiveness. In the model, when conformity concerns are large, the players enter 

into a pooling equilibrium based on inaccurate perceptions of their peers’ preference types 

and the fundamental state. Proposition 3 suggests that peer-oriented interventions may be 

15That µ(ht) is an unbiased estimator for µ does not rule out large realized errors for a given group at a 
given time, which is the empirical object social scientists measure. One may object that, in practice, beliefs 
about peer preferences can be biased in the same direction across many groups (e.g., students systematically 
overestimate peers’ enthusiasm for alcohol). This is consistent with the model once one recognizes that 
diferent schools may be exposed to similar media environments (celebrities on social media or television 
drinking), so beliefs across schools should not be viewed as independent draws. 
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preferred because they can break a pooling equilibrium. Further, Proposition 4 suggests that 

even a perfect individual-oriented intervention alone may fail to shift the pooling decision in 

the direction of efciency. 

These predictions are broadly consistent with the results in Schroeder and Prentice 

(1998), Bursztyn et al. (2020a), Ferreira et al. (2024), and Pei et al. (2025) for two rea-

sons. First, interventions addressing misperceptions of peers’ preference types are preferred. 

Second, in these settings conformity concerns are arguably high. If instead conformity con-

cerns were low (or equal to zero), then similar to the theoretical literature, the optimal 

interventions are individual-oriented. In such cases, knowledge of the average preference 

type is less decision-relevant and individual-oriented interventions allow the players to reach 

an efcient decision faster. 

Finally, this analysis has implications for interventions more broadly. Because the repu-

tational penalty from adapting to one’s private information is higher when actions are more 

informative about an individual’s preference type, mechanisms that make individual choices 

less informative can result in social learning by lowering the reputational cost of deviating 

from the norm. For instance, in the context of alcohol consumption, the increasing preva-

lence of non-alcoholic beers allow individuals to consume less alcohol without reputational 

concerns.16 Additionally, when the conformity concerns are large, instituting private and 

anonymous decisions (which, tautologically, prevent social learning) may be preferable, as 

private decision-making allows individuals to adapt their actions to their signals and types, 

instead of pooling when decisions are public. In contrast, social learning models absent 

conformity concerns tend to feature the improvement principle: as individual t + 1 can al-

ways mimic individual t’s action, his expected utility must be weakly higher. Therefore, 

instituting private decision-making does not improve the expected utility of the players. 

7 Extensions and Comparative Statics 

In this section, I derive additional predictions from Section 4 by restricting attention to 

the special cases where at least one of θ, µ is common knowledge. Equivalently, one can 

view these analyses as the case where the prior variance is equal to zero, and by continuity, 

the qualitative results would continue to hold with small amounts of uncertainty. The frst 

subsection derives additional results for the case in which both θ, µ are common knowledge. 

Subsection two considers the case where θ is common knowledge but µ is not, and Subsection 

16Similarly, Boudreau et al. (2023) show that adding noise to harassment reporting can make reports more 
informative about a player’s private information by breaking a pooling equilibrium of no reporting. One can 
see the same comparative static in Lemma 3: when there is more variance in at coming from noise (in my 
model, diferential beliefs about θ), it is easier to sustain an equilibrium with revelation. 
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three considers the parallel case. In each subsection, I will also provide results beyond the 

Linear-Gaussian setting analyzed in the main analysis. 

7.1 Common Knowledge Benchmark Revisited 

This subsection analyzes Perfect Bayesian Equilibria when θ and µ are common knowl-

edge, as in Section 3. Similarly to Section 3, it is without loss of generality to assume θ, µ 

are equal to zero. Further, without uncertainty, it is without loss of generality to consider 

the decision rule of a player with preference type v. 

Notably, the linear equilibria derived in Section 3 continue to exist for any distribution of 

v that admits a full-support density, which will be assumed throughout the remainder of this 

subsection. Throughout, I impose D1, which implies that of-path ϕ(·) is concentrated on 

the types who have the largest incentive to deviate to such a decision. The following lemma 

defnes a “central pooling equilibrium” and shows that any equilibrium which satisfes D1 is 

a central pooling equilibrium. 

Lemma 4 (Central Pooling Equilibria) 

Any equilibrium satisfying D1 is a central pooling equilibrium. A central pooling equilibrium 

satisfes a(v) = c ∗ ∀v ∈ [v, v̄] where v ≤ 0 ≤ v̄. Further, if v ∈/ [v, v̄], then a(v) is 

continuously diferentiable with a derivative that satisfes: 

a ′ (v) = 
κv 

> 0. (16) 
v − a(v) 

Proof of Lemma 4. The statement follows from Theorem 3 in Bernheim (1994). 

The intuition behind this result is that D1 implies a(v) is monotone. Given monotonicity, 

one can show that D1 further implies that a jump discontinuity cannot arise outside of the 

central pool. Finally, outside the central pool one can show a(v) is strictly monotone, 

implying a well-defned inverse of a(v). This inverse can be substituted in for ϕ(b|a) to 
generate the diferential equation in Equation (16). Given this diferential equation, one can 

prove the following proposition. 

Proposition 5 (Fully Pooling Equilibria) 

When κ > κc.k. , no equilibrium with revelation satisfes D1. If κ ≤ κc.k. , the revealing linear 

equilibria satisfy D1. 

The above result was not present in Bernheim (1994), but mirrors the intuition of the 
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case with linear equilibria.17 As the conformity concerns increase, any revealing decision 

rule fattens as all individuals choose less extreme decisions. These fatter decision rules 

increase the incentive for extreme types to deviate and choose a conforming decision as 

their equilibrium decision already incurs a large adaptation loss. Therefore, there is a cutof 

where the decision rule cannot become any fatter without generating too large of a deviation 

temptation for such players, precluding an equilibrium with revelation. Finally, the revealing 

linear equilibria trivially satisfy D1 as no actions are of path.18 

7.2 Learning Peers’ Preferences 

Here, θ is commonly known (i.e., its prior variance is zero), and I analyze whether players 

learn µ. Denote by g(vt|ht) := E(µ|vt, ht). I make two assumptions: (i) the distribution of vt 
admits a full support density and (ii) g ′ (vt|ht) ∈ (0, 1) and is continuous. These conditions 

hold for all ht whenever vt = µ + νt where νt is i.i.d. across time and mean zero and both 

νt, µ admit continuously diferentiable and log-concave densities with full support. Notably, 

the Gaussian framework in Section 2 satisfes these assumptions. Given these assumptions, 

one can show the following result. 

Proposition 6 (General Distributions with θ known) 

Fix a history ht and denote by g(ht) := infx g ′ (x|ht) ≤ sup g ′ (x|ht) := ḡ(ht), where g(x|ht) = x 

E(µ|x, ht). There exists a fully revealing equilibrium that satisfes D1 if the conformity con-

cerns, κ, satisfy 

κc.k. 

κ ≤ . (17)
1 − g(ht) 

Further, no equilibrium with revelation satisfes D1 if 

κc.k. 

κ > . (18)
1 − ḡ(ht) 

Therefore, there exists an equilibrium that satisfes D1 with social learning about preferences 

if and only if κ ≤ κc.k. . 

17The lone diference to Bernheim (1994) is that I consider an unbounded support for v, whereas Bernheim 
(1994) considers a bounded support. As can be seen in the proof, the qualitative results do not rely on this 
distinction. 

18The pooling linear equilibria are trivially central pooling (by setting −v = v̄ = ∞). Furthermore, these 
equilibria satisfy the D1 Criterion under a compactifcation of the type space to Supp(v) = [−∞, ∞]. Under 
this refnement, of-path beliefs are supported on the boundary types (±∞), which represent the supremum 
of incentives to deviate. Finally, all results presented in this paper remain robust to this extension of D1. 
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The intuition behind this proposition can be seen from Lemma 3. As there is no uncer-

tainty about θ, greater uncertainty about µ makes it easier to sustain a revealing equilibrium. 

First, each player wants to be perceived as µ. Consequently, when uncertainty about µ is 

high, players with diferent preference types have diferent perceptions of µ. Therefore, each 

player has an additional reason to adapt at to vt: a high vt indicates a high µ, implying 

player t wants to be perceived as a high type, resulting in an incentive to choose a higher 

at. Further, one can view ḡ(ht), g(ht) as some measures of uncertainty. When µ is very 

uncertain, a player’s posterior beliefs about µ are more sensitive to their own type, implying 

g(·|ht) has a higher slope. Therefore, when ḡ(ht), g(ht) are higher it is easier to sustain an 

equilibrium with revelation, as refected in the proposition. Further, if κ ≤ κc.k. then the 

sufcient condition for the existence of a fully revealing equilibrium holds for every history. 

In this equilibrium, µ(ht) →p µ by the Law of Large Numbers. In contrast, if κ > κc.k. , 

then ḡ(ht) ̸→p 0 in any equilibrium, precluding social learning about µ. These results imply 

that even beyond the Linear-Gaussian environment, the magnitude of conformity concerns 

continues to predict learning outcomes. 

This proposition gives a separate necessary and sufcient condition for the existence of 

an equilibrium with revelation. In the linear Gaussian analysis, g(·|ht) is linear for all t, 

implying that ḡ(ht) = g(ht) and that the bounds in the proposition are tight. Further, in 

such an analysis ḡ(ht) is a deterministic function of t and decreases if and only if the previ-

ous period involved revelation. This determinism implies that in the signaling equilibrium, 

the asymptotic variance in the beliefs about µ is increasing in κ, and therefore the asymp-

totic utility and adaptation loss are decreasing in κ. The following corollary formalizes this 

intuition when analyzing the core model in Section 2, but restricting attention to σθ 
2 = 0. 

Corollary 1 (Signaling Equilibrium with θ known (i.e., σθ = 0)) 

Social learning about fundamentals occurs if and only if κ ≤ κc.k. . Further, when κ > κc.k. 

the asymptotic variance of the beliefs, lim σ2 Finally, theµ,t, is positive and increasing in κ. 

asymptotic adaptation loss and asymptotic utility of the players is decreasing in κ. 

7.3 Learning Economic Fundamentals 

This subsection assumes that the prior variance of µ is equal to zero and analyzes whether 

the players learn θ. As the learning is univariate, one can normalize γt = 1 without loss of 

insights (see Subsection 2.1). In this case, a player’s type is, without loss of generality, 

equal to ṽt := vt + E(θ|st, ht), which I assume admits a continuous density with full support. 

Defne m(ṽt|ht) := E(v2|ṽt, ht). This measures the conformity loss from being revealed tot 

have type ṽt at history ht , and depends only on the joint distribution of (vt, ṽt) given ht , not 
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on equilibrium play in that period. Assume that for every history ht , the function m(· | ht) 

is twice diferentiable and satisfes 0 ≤ m ′′ (x | ht) ≤ 2 for all x ∈ R. 19 Intuitively, when a 

player is revealed to have one-dimensional type ṽt close to E(θ|ht), this is most consistent 

with a small vt, so the expected conformity loss m(·|ht) is minimized at E(θ|ht). By contrast, 

observing ṽt far away from E(θ|ht) is typically explained by a more extreme realization of 

vt, hence the convexity. 

Proposition 7 (General Distributions with µ known) 

Fix a history ht and denote by m(ht) := infx m ′′ (ṽt|ht)/2 ≤ sup m ′′ (ṽt|ht)/2 := m̄(ht), where x 

ṽt = vt + E(θ|ht, st) and m(ṽt|ht) = E(vt 2|ṽt, ht). There exists a fully revealing equilibrium 

that satisfes D1 if the conformity concerns, κ, satisfy 

κc.k. 

κ ≤ . (19) 
m̄(ht) 

Further, no equilibrium with revelation satisfes D1 if 

κc.k. 

κ > . (20) 
m(ht) 

Therefore, there exists an equilibrium that satisfes D1 with social learning about fundamen-

tals if and only if κ ≤ κc.k. . 

The intuition behind this proposition can be seen from Lemma 3. When there is more 

uncertainty about θ, the sensitivity decreases as players lose plausible deniability for choosing 

diferent decisions, making it harder to sustain an equilibrium with revelation. Further, 

one can view m̄(ht),m(ht) as some measures of uncertainty. When θ is very uncertain, ṽt 
includes a lot of noise from the player’s posterior estimate of θ. Therefore, the conformity 

loss, as measured by m(·|ht) is less sensitive to the decision, resulting in a lower curvature 

of the reputational loss. Therefore, when m̄(ht),m(ht) are lower it is easier to sustain an 

equilibrium with revelation, as refected in the proposition. Further, if κ ≤ κc.k. then the 

sufcient condition for the existence of a fully revealing equilibrium holds for every history. 

In this equilibrium, θ(ht) →p θ since infnitely many informative signals are generated. In 

contrast, if κ > κc.k. , there must exist a fnite time for which from then on the players 

are pooling. These results imply that even beyond the Linear-Gaussian environment, the 

magnitude of conformity concerns continues to predict learning outcomes. 

19That ṽt admits a diferentiable density holds whenever the distributions of θ, vt, ϵt admit full support 
and diferentiable densities. Further the convexity requirement holds in the limit of no uncertainty: m(vt) = 
2 ′′ (vt)vt =⇒ m = 2. By continuity, derivative will remain positive everywhere and the noise from θ will 

dampen the reputational inference, causing a slight decrease in the curvature. 
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This proposition gives a separate necessary and sufcient condition for the existence of an 

equilibrium with revelation. In the linear Gaussian analysis, m(·|ht) is linear for all t implying 

that m̄(ht) = m(ht) and that these bounds are tight. Further, in such an analysis m̄(ht) is a 

deterministic function of t and increases if and only if the previous period involved revelation. 

This determinism implies that in the signaling equilibrium, the asymptotic variance in the 

beliefs about θ is increasing in κ, implying the asymptotic utility and adaptation loss are 

decreasing in κ. The following corollary formalizes this intuition when analyzing the core 

model as in Section 2, but restricting attention to σµ 
2 = 0. 

Corollary 2 (Signaling Equilibrium with µ known (i.e., σµ = 0)) 

Social learning about fundamentals occurs if and only if κ ≤ κc.k. . Further, when κ > κc.k. 

the asymptotic variance of the beliefs lim σ2 Finally, the asymptoticθ,t > 0 is increasing in κ. 

adaptation loss and asymptotic utility of the players is decreasing in κ. 

8 Conclusion 

This paper studies how conformity concerns impact social learning and what interventions 

are efective when social learning fails. To do so, I enrich a standard model of social learning 

by adding: (i) a player’s desire to adapt to not only a fundamental state but also his private 

preference type, (ii) an assumption that players have conformity concerns over how the 

community perceives their private preference type, and (iii) an assumption that there is 

aggregate uncertainty about the distribution of private preference types in the population. 

I show that as the players’ beliefs about the fundamental state become more precise, the 

equilibrium penalty experienced by a player who adapts to his private information or his 

private preference type increases, creating endogenous self-censorship. Further, I show that 

if the initial conformity concerns are sufciently high, the endogenous self-censorship not 

only dampens but eliminates the player’s adaptation, resulting in a switch from a revealing 

to a pooling equilibrium in fnite time. Such a switch to pooling implies that forever after 

the players hold imprecise beliefs about both the fundamental state and the preference types 

of their peers; the latter is a common fnding in social psychology, defned as pluralistic 

ignorance. Not only are the players pooling (and thus unable to adapt to their private 

preference types), they pool on an inefcient decision based on imprecise beliefs. Finally, 

information about the fundamental state has a lower ability to break a pooling equilibrium 

than information about peers’ preferences. This result provides a framework to formalize 

intuitions extensively discussed empirically in social psychology and economics. 

This paper introduced a theoretical methodology that can be used to analyze pluralistic 

ignorance and how decisions change upon dispelling pluralistic ignorance. I hope this frame-
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work can be used to analyze related topics in the social sciences. For instance, related to 

pluralistic ignorance, there is a large literature on “false polarization” whereby individuals of 

two distinct subgroups will incorrectly perceive the preferences of the two groups as further 

apart than reality. Further, there exist numerous empirical studies on “risky and cautious 

shifts,” whereby upon learning whether the members in their group have risky (respectively, 

cautious) opinions, the opinions of the group will shift to be more polarized than the opinions 

of the group members themselves (cf. Sunstein, 2009). 
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9 Appendix A 

Proof of Proposition 1. By Lemma 1 a sufcient condition for the existence of a revealing 

equilibrium absent uncertainty is the solution to 1 + κα2 = α. This equation has a solution 

if and only if κ ≤ 1/4, proving the existence of κc.k. . When κ > κc.k. , the players must 

be pooling and a = 0 is the pooling decision which satisfes the Pareto refnement. When 

κ ≤ κc.k. , the revealing equilibrium has a(v) = v/α, where α solves 1 + κα2 = α. As 

α ≥ 1, the equilibrium with the smallest positive value of α, results in the decision rule 

which minimizes the adaptation loss. As the conformity loss is fxed by the Law of Iterated 

Expectation, this decision rule is selected by the Pareto refnement. Algebraic simplifcations 

then derive the results in the proposition. 

Proof of Lemma 1. Denote by Σt the variance matrix of the beliefs in period t ! 
σ2 
θ,t ρtσθ,tσµ,t

Σt = (21) 
σ2ρtσθ,tσµ,t µ,t 

Given the Gaussian uncertainty, the posterior means of (θt, µt) given (st, vt) are linear: !!! 
¯E(θ | st, vt, θ(ht), µ(ht)) st θt 

= Kt + (Σt + I)−1 , with Kt := Σt(Σt + I)−1 , (22)
E(µ | st, vt, θ(ht), µ(ht)) vt µ̄ t 

and I is the two-by-two identity matrix. One can simplify to show that 

Kt = 

  
σ2 (1 + σ2 ) − ρ2σ2 σ2 
θ,t µ,t t θ,t µ,t ρtσθ,tσµ,t 

(1 + σ2 )(1 + σ2 ) − ρ2σ2 σ2 (1 + σ2 )(1 + σ2 ) − ρ2σ2 σ2 
θ,t µ,t t θ,t µ,t θ,t µ,t t θ,t µ,t 

σ2 (1 + σ2 ) − ρ2σ2 σ2ρtσθ,tσµ,t µ,t θ,t t θ,t µ,t 

(1 + σ2 )(1 + σ2 ) − ρ2σ2 σ2 (1 + σ2 )(1 + σ2 ) − ρ2σ2 σ2 
θ,t µ,t t θ,t µ,t θ,t µ,t t θ,t µ,t 

  . (23) 

The proofs below do not require a closed form for Kt; I will use only the following remarks: 

Remark 1 (Kt)1,1 ≥ 0, is continuous in σ2 
θ,t = 0.θ,t, and equals zero if and only if σ2 

This states that the posterior expectation of θ is linear in st with a positive slope, and that 

this slope is increasing in the uncertainty about θ. Remark 2 shows a similar result for µ. 

Remark 2 (Kt)2,2 ≥ 0, is continuous in σ2 
µ,t = 0.µ,t, and equals zero if and only if σ2 

Finally, if beliefs about θ, µ are correlated, then st predicts µ and vt predicts θ. The 

remarks below bound the strength of this predictability. 
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Remark 3 (Kt)1,2 = (Kt)2,1, |(Kt)1,2| ≤ 1/2. Further, (Kt)1,2 is continuous in σ2 , σ2 andµ,t θ,t 

equals zero if either σµ,t 
2 , σ2 equals zero. Finally, the sign of (Kt)1,2θ,t equals the sign of ρt. 

Fix a conjectured belief v̂(t) = αtat + βt. The frst-order condition given this conjecture 

is Equation (6). By Equation (22), for some exogenous constants, c1,t, . . . , c6,t, 

at(1 + κα2 
t ) = −καtβt + c1,t + c2,tαtκ + st(c3,t + καtc4,t) + vt(1 + c5,t + καtc6,t) := yt (24) 

¯Here, c1,t, c2,t correspond to the coefcients multiplying θt, µ̄ t in Equation (22). Further, 

c3,t = γt(Kt)1,1, c4,t = (Kt)1,2, c5,t = γt(Kt)2,1, c6,t = (Kt)2,2. Therefore, 

Cov(vt, yt|θ(ht), µ(ht))� � �� 
E(vt|yt, θ(ht), µ(ht)) = µ̄(t) + yt − E yt|θ(ht), µ(ht)

Var(yt|θ(ht), µ(ht)� �� 
:= µ̄(t) + s̃(θ(ht), µ(ht), α, κ) yt − E yt|θ(ht), µ(ht) � �� 
= µ̄(t) + s̃(θ(ht), µ(ht), α, κ)(1 + κα2) at − E at|θ(ht), µ(ht) , (25)t 

¯where one can observe that s̃(·) does not depend on βt, θ(t), µ̄(t), or the realizations of θ, µ. 

Therefore, a necessary condition for the existence of a revealing linear equilibrium is that 

αtat + βt is equal to Equation (25) for all on-path at. Further, this equation is sufcient 

because, as argued in the text, v̂(at) is a sufcient statistic for ϕ(b|at, ht) in determining 

the optimal decision of the players. Therefore, fxing any values of αt, βt which satisfy this 

equation, then Var(vt|at, ht) is uniquely pinned down by (24), and given that ϕ(b|at, ht) 

is Gaussian, Var(vt|at, ht) and E(vt|at, ht) uniquely determine this distribution. Finally, in 

any linear revealing equilibrium, all at are on path implying the following is necessary and 

sufcient for a revealing linear equilibrium to exist: 

αt = (1 + καt 
2)s̃(θ(ht), µ(ht), α, κ) (26)� � 

βt = µ̄(t) − s̃(θ(ht), µ(ht), α, κ)(1 + καt 
2)E at|θ(ht), µ(ht) . (27) 

Note that (26) does not contain βt. I now argue that for any solution αt to (26) there is a 

unique solution to (27) and hence βt. Given a solution to (26), (27) simplifes to � � 
βt = µ̄(t) − 

αt − καtβt + c1,t + c2,tαtκ + θ̄(t)(c3,t + καtc4,t) + µ̄(t)(1 + c5,t + καtc6,t)
1 + κα2 

t � � 
⇐⇒ βt 

1
= µ̄(t) − αt c1,t + c2,tαtκ + θ̄(t)(c3,t + καtc4,t) + µ̄(t)(1 + c5,t + καtc6,t) . 

1 + καt 
2 

However, as the coefcient on βt is non-zero, any solution to (26) results in a unique solution 

for (27). Further, as the conformity loss is fxed in any equilibrium by the Law of Iterated 
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Expectations, the equilibrium which maximizes expected utility is the one which minimizes 

the adaptation loss. Therefore, if an equilibrium with revelation exists, then the signaling 

equilibrium will be revealing. 

I now present three lemmas and one defnition not stated in the main text. 

Defnition 5 Denote by r(α|ht) = (1 + κα2)Cov(yt, vt|θ(ht), µ(ht)) − αVar(yt|θ(ht), µ(ht)), 

where yt was defned in Equation (24). 

Given the defnition of the sensitivity, r(α|ht) has a root whenever Equation (8) has a root. 

Lemma A1 For any history, ht , lim r(α|ht) = +∞. 
α→∞ 

Proof of Lemma A1. Given the defnition of yt, r(α|ht) is a cubic polynomial in α with 

leading coefcient equal to 

κ2Cov (E (µ|vt, st) , vt) − κ2Var (E (µ|vt, st)) . (28) 

As we are interested in the sign, we can drop the κ2 . Further, by defnition vt = νt + µ, thus 

the sign of the leading coefcient is equal to the sign of 

Cov (E (µ|vt, st) , νt) + Cov (E (µ|vt, st) , µ) − Var (E (µ|vt, st)) = Cov (E (µ|vt, st) , νt) , 

which follows as µ equals E(µ|vt, st) plus noise which is independent of E(µ|vt, st), implying 
the latter two terms cancel. Therefore, it sufces to analyze the sign of Cov (E (µ|vt, st) , νt). 
Finally, E (µ|vt, st) = c6,tvt + c4,tst, and νt is independent of st, as defned in Equation (24). 

Therefore, Cov (E (µ|vt, st) , νt) = c6,t · Cov(νt, vt). Finally, observe that this covariance is 
positive and c6,t = (Kt)2,2 > 0 by Remark 2. 

Lemma A2 The signaling equilibrium is revealing if and only if 

0 ≥ inf (1 + κα2)s̃(θ(ht), µ(ht), α, κ) − α ⇐⇒ 
α≥0 

0 ≥ inf (1 + κα2)Cov(yt, vt|θ(ht), µ(ht)) − αVar(yt|θ(ht), µ(ht)). (29)
α≥0 

Proof of Lemma A2. The frst and second expressions in Equation (29) are equivalent by 

the defnition of the sensitivity and from noting that Var(yt|θ(ht), µ(ht)) > 0. Further, by 

Lemma 1, a root to the expression in Equation (29) is sufcient for the signaling equilibrium 

to be revealing. Finally, as these expressions are continuous and Lemma A1 implies they 

take positive values as α → ∞, the existence of a root is equivalent to the existence of a 
negative value. 
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With an abuse of notation, I will drop the dependence of the covariance and variance 

operators in Equation (29) on θ(ht), µ(ht). 

Lemma A3 Fix any revealing subsequence {ti} then αti is bounded. 

Proof of Lemma A3. Proposition A4 in the Online Appendix implies Σti → Σ,¯ so the coef-

cients of rti (α) = a3,iα3 +a2,iα
2 +a1,iα +a0,i are bounded. By Lemma A1, a3,i = κ2(Kti )2,2 ≥ 

0. If lim infi(Kti )2,2 > 0, then a3,i is bounded away from 0 and a Cauchy root bound implies 

αti is uniformly bounded. 

Otherwise σµ,ti → 0, hence c4,ti , c5,ti , c6,ti → 0, Cov(sti , vti ) → 0 and Var(vti ) → 1. The 

quadratic coefcient is 

� � 
a2,i = κ c3,ti Cov(sti , vti ) + (1 + c5,ti )Var(vti )� � 

− 2κ c3,ti c4,ti Var(sti ) + (1 + c5,ti )c6,ti Var(vti ) + (c3,ti c6,ti + c4,ti (1 + c5,ti ))Cov(sti , vti ) , 

so a2,i → κ > 0. As the cubic coefcient is weakly positive, the quadratic coefcient is 

strictly positive, and all other coefcients are bounded, the roots must also be bounded. 

Proof of Lemma 2. I frst derive a sufcient condition for the equilibrium to be pooling in 

the limit, thus precluding social learning about either fundamentals or preferences. Next, 

I show that if, by contradiction, either social learning about fundamentals or preferences 

occurs, that this condition holds, deriving the contradiction. 

Claim 1: If |c3,t|, |c4,t|, |c5,t|, |c6,t| → 0, where such constants are defned in Equation (24), 

then there exists a T , such that for t ≥ T , the signaling equilibrium is pooling. 

Proof of Claim 1: Suppose not, then there exists a subsequence ti for which the signaling 

equilibrium is revealing in period ti. By Lemma A2, r(α|hti ) has a positive root αti for all ti. 

Further, given that |c3,ti |, |c4,ti |, |c5,ti |, |c6,ti | → 0, the cubic polynomial, r(α|hti ), pointwise 

converges to 1+κα2 −α as ti →∞. Further, as stated in Lemma A1 the leading coefcient of 

this cubic is positive for all ti. Therefore, for large enough ti, r(·) has a positive intercept, a 
positive leading coefcient, and a positive root. Further, the positive leading coefcient and 

intercept implies there exists a negative root. Finally, any cubic with two distinct roots has a 

nonnegative discriminant, implying the discriminant must be nonnegative for large ti. Hence, 

the limit of the discriminant is weakly positive. This derives a contradiction, as the limit of 

the discriminant, given that the polynomial converges to 1 + κα2 − α is κ2(1 − 4κ) using the 

cubic discriminant formula, which is strictly negative as we assumed κ > κc.k. = 1/4. 

If by contradiction θ(ht) →p θ, then there exists an infnite subsequence {ti}∞ of periods i=1 

with revelation such that: c3,ti + καti c4,ti ̸= 0, where such terms are defned in Equation 

(24). However, as θ(ht) →p θ, c5,ti →p 0 (as Remark 3 implies (Kti )2,1 → 0), implying 
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1 + c5,ti + καti c6,ti > 1 (as καti > 0 and c6,ti > 0 by Remark 2) in the limit. Then, Equation 

(24) implies there are infnitely many noisy signals about vt, implying µ(ht) → µ. As 

learning about θ, µ occurs, |c3,ti |, |c4,ti |, |c5,ti |, |c6,ti | → 0. Therefore, Claim 1 holds deriving a 

contradiction with the assumption that there are infnitely many revealing periods. 

Therefore, suppose µ(ht) →p µ but θ(ht) ̸→p θ. Therefore, there exists an infnite 

subsequence {ti}∞ of periods with revelation such that: 1 + c5,ti + καti c6,ti ̸= 0, wherei=1 

such terms are defned in Equation (24). As µ(ht) →p µ but θ(ht) ̸→p θ, σ2 → 0 andµ,t 

σ2 → σθ 
∗ , because the variance is decreasing along the equilibrium path but bounded above θ,t 

zero as θ(ht) ̸→p θ. Further, θ(ht) ̸→p θ implies that lim |c3,ti + καti c4,ti | = 0 (this is the 

coefcient on st in the decision rule, else there would be infnitely many noisy signals about 

θ produced). By Remarks 1,2,3 we know lim |c4,ti | = lim |c5,ti | = lim |c6,ti | = 0. Finally, αti 

must be bounded by Lemma A3. Therefore, lim |c3,ti + καti c4,ti | = 0 =⇒ lim |c3,ti | = 0, and 

thus Claim 1 holds, similarly deriving a contradiction. 

Proof of Proposition 2. What remains to show is that if κ ≤ κc.k. , social learning about 

fundamentals and preferences occurs. The proof proceeds in three steps: (1) providing a 

sufcient condition for the signaling equilibrium to be revealing, (2) using this condition to 

show that the signaling equilibrium is revealing for infnitely many periods, and (3) that 

infnitely many periods of revelation implies social learning about fundamentals and prefer-

ences occurs. 

Step 1: Fix beliefs, θ(ht), µ(ht). By Lemma A2, it is sufcient to provide a condition 

whereby s̃(θ(ht), µ(ht), α, κ) ≤ 1 when α · κ = 1/2. This is sufcient because then when 

κc.k.α · κ = 1/2, (1 + κα2) − α ≤ 0, as κ ≤ = 1/4. Therefore, when α · κ = 1/2, 

(1 + κα2)s̃(·) − α ≤ 0, which is sufcient for the signaling equilibrium to be revealing by 

Lemma A2. Let 
1 

xt = γtE(θ | st, vt) + E(µ | st, vt),
2 

so that yt, as defned in Equation (24), equals vt + xt. Therefore, 

Var(yt) = Var(vt) + 2 Cov(vt, xt) + Var(xt), Cov(vt, yt) = Var(vt) + Cov(vt, xt), 

and therefore given the defnition of the sensitivity in Equation (25), 

Cov(yt, vt) 
s̃(·) = ≤ 1 ⇐⇒ Cov(vt, yt) ≤ Var(yt) ⇐⇒ Var(xt) + Cov(vt, xt) ≥ 0. (30)

Var(yt) 

Since Var(xt) ≥ 0, it sufces to provide a condition where Cov(vt, xt) ≥ 0. 

To compute Cov(vt, xt), note that vt is measurable with respect to (st, vt), hence for any 
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integrable random variable W , W = E(W |st, vt) + ζt where Cov(ζt, vt) = 0. Applying this 

with W = θ and W = µ gives 

1 
0 ≤ Cov(vt, xt) = γt Cov(vt, θ) + Cov(vt, µ). 

2 

In words, this inequality states that vt must be more predictive of 12 µ than it is of γtθ. Using 

vt = µ + νt and independence of νt from (θ, µ), 

Cov(vt, θ) = Cov(µ, θ) = ρtσθ,tσµ,t, Cov(vt, µ) = Var(µ) = σ2 
µ,t. 

Therefore, a sufcient condition for the equilibrium to be revealing is 

1 
σ2γtρtσθ,tσµ,t + µ,t ≥ 0. 
2 

If ρt ≥ 0 this expression is nonnegative for all γt ≥ 0. Similarly if either σ2 or σ2 is zeroµ,t θ,t 

then this condition always holds. Finally, if σµ,t 
2 , σ2 are non-zero and ρt < 0, then there isθ,t 

a cutof on γt below which the equilibrium is revealing. 

Step 2: If, by contrast, there was only fnitely many periods of revelation, then there must 

exist a (possibly random) time T after which almost surely there exists no more periods of 

revelation. However, Step 1 showed that for any given beliefs, there is a positive probability 

that the equilibrium is revealing. Further, if period T is pooling, then the probability of 

revelation in period T + 1 is equal to that in period T as the beliefs do not change and γt is 

i.i.d.. Therefore the probability that the equilibrium is pooling in all subsequent periods is 

zero, proving claim 2. 

Step 3: We now show that given infnitely many periods of revelation, social learning 

about preferences and fundamentals occurs. Denote by ti the periods with revelation. Then 

the players observe βs,ti sti + βv,ti vti = βs,ti θ + βv,ti µ + N (0, β2 + β2 ). Suppose by con-s,ti v,ti 

tradiction social learning about θ and µ does not occur. As shown in Proposition A4 in 

the Online Appendix, there are two learning outcomes that can occur with infnitely many 

periods of revelation if social learning does not occur on both dimensions. 

Case 1: Social learning about µ occurs but not θ. In this case, Cov(vt, xt), as defned 
1 σ2in Equation (30), is equal to γtρtσθ,tσµ,t + 
2 µ,t, converges to 0 as σ

2 → 0 and all otherµ,t 

terms are bounded. Further, as social learning about µ occurs but not θ, then xt = γtE(θ | 
st, vt) + 1 E(µ | st, vt) = γt(Kt)1,1st, asymptotically. Finally, as learning about θ does not

2 

occur, (Kt)1,1 is bounded above zero, implying the equilibrium, asymptotically, is revealing 

for any γt using the condition derived in Step 1. If this is the case, then in the limit the 

players observe γt(Kt)1,1st + vt = θ + µ + N (0, γ2(Kt)
2 + 1). However, as these errors aret 1,1 
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independent, with fnite variance, and the players learn µ, then the law of large numbers 

implies the players also learn θ, deriving a contradiction. 

Case 2: Social learning about neither θ nor µ occurs. Then Proposition A4 implies that 
βs,tiboth (i) converges and (ii) ρti → −1. Note βs,ti = γti (Kti )1,1 + καti (Kti )1,2 is increasingβv,ti 

in γti as Remark 1 implies (Kti )1,1 > 0, as social learning about θ does not occur. Further, 

βv,ti = 1+ γti (Kti )2,1 + καti (Kti )2,2, which is decreasing in γti as (Kti )2,1 < 0 by Remark 3 as 
βs,tiρti = −1 and social learning about neither variable occurs. Therefore is non-constant 
βv,ti 

in γti , which allows the players to separately identify θ, µ, contradicting the assumption that 

social learning fails. 

Proof of Proposition 3. The proof of the frst statement follows from the second statement 

of Proposition 2. For the second statement, recall that Lemma 3 and Lemma A1 imply 

that an equilibrium is revealing if and only if infα≥0(1 + κα2)s̃(·) − α ≤ 0. Therefore, for an 

equilibrium to be fragile, it must decrease the sensitivity. Lemma 3 implies that providing in-

formation about θ increases the sensitivity and thus precludes fragility of individual-oriented 

interventions. Further, Lemma 3 provides a condition where the derivative of the sensitivity 

is increasing in σ2 That this condition is monotone in σ2 
µ,t, implies that a discrete decrease µ,t. 

in σ2 (through a peer-oriented intervention), strictly decreases the sensitivity, which implies µ,t 

there exist histories that are fragile to peer-oriented interventions. 

Proof of Lemma 3. When the beliefs are uncorrelated, yt, as defned in Equation (24) is 

γtσ
2 κασ2 
θ,t µ,t

yt = st + (1 + )vt =⇒ 
1 + σ2 1 + σ2 

θ,t µ,t 

κασ2 κασ2 
µ,t µ,t(1 + )Var(vt) (1 + )(1 + σ2 )

1+σ2 1+σ2 µ,t
µ,t µ,ts̃(·) = = 

κασ2 γtσ2 κασ2 γtσ2 
µ,t θ,t µ,t θ,t (1 + )2Var(vt) + ( )2Var(st) (1 + )2(1 + σ2 ) + ( )2(1 + σ2 )µ,t θ,t 1+σ2 1+σ2 1+σ2 1+σ2 
µ,t θ,t µ,t θ,t 

Finally, one can take derivatives of this expression to verify the statement in the lemma. 

Proof of Proposition 4. Substituting s1 = θ + ϵ1 and v1 = µ + ν1 into a1 = λss1 + λvv1 gives 

a1 = λsθ + λvµ + u, u := λsϵ1 + λvν1, (31) 

where u is independent of (θ, µ) and satisfes Var(u) = λ2 
s + λv 

2 . Conditioning on θ, we can 

rewrite this as 

a1 − λsθ u 
= µ + . (32)

λv λv 
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Since we assumed the initial beliefs are uncorrelated, the prior for µ conditional on θ remains 

N(0, σµ 
2 ). Moreover, u/λv is independent Gaussian noise with variance � � 

u λ2 
s + λ2 

vVar = . (33)
λ2λv v 

Hence (a1 − λsθ)/λv is a noisy signal of µ with independent noise, and standard Gaussian 

updating yields 

σ2 
µ a1 − λsθ 
λ +λ2 

v 
2 
s 

E(µ | a1, θ) = · (34) 
σµ 
2 + λv 

λ2 
v 

Finally, a ∗ is linear in a1, by properties of the Gaussian distribution. Therefore, 

� σ2 � 
µ λsλv 

∆(θ) = θ 1 − + cθa1, (35)
λ2 
s + λ2 

v(σµ 
2 + 1) 

for some constant cθ. A symmetric calculation occurs for a peer-oriented intervention. 

Proof of Proposition 5. The proof directly follows from Proposition 6 when ḡ(ht) = 0. 

The following lemma was not in the text, but is used to prove the subsequent propositions. 

Lemma A4 Let f(·) be a strictly increasing function and suppose a(·) satisfes 

κf(v) 
a ′ (v) = . (36) 

v − a(v) 

Then, there exists a solution to the above diferential equation on [v ′ , +∞) with a(v ′ ) = v ′ 

′ (v) ≤ κc.k. ′ ′ )if κ · sup f , where v is defned so that f(v = 0. Further, no solution exists on 
′ v≥v 

∗ ∗ ′ (v) ≥ κc.k.[v , +∞) with initial condition a(v ∗) ≤ v if κ · inf 
∗ 
f . 

v≥v 

Proof of Lemma A4. Existence: Since f(v ′ ) = 0 and f is C1 , for all v ≥ v ′ we have Z v 

f(v) = f ′ (t) dt ≤ (v − v ′ ) sup f ′ (v) (37) 
′ v v≥v ′ 

Defne d(v) := (v − v ′ )/2. At any v > v ′ with v − a(v) = d(v), combining (36) and (37) gives 

κ (v − v ′ ) sup f ′ (v)
d � � κf(v) v≥v ′ 1 

v − a(v) = 1 − ≥ 1 − = 1 − 2κ sup f ′ (v) ≥ = d ′ (v). 
′dv v − a(v) (v − v ′)/2 v≥v 2 
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Thus v − a(v) cannot cross below d(v) from above, so the solution starting at v ′ + ϵ satisfes 

v − v ′ ′ v − a(v) ≥ for all v ≥ v + ϵ. (38)
2 

In particular, the right-hand side of (36) is continuous and locally Lipschitz in a on the 

region {(v, a) : v > v ′ , v − a ≥ (v − v ′ )/2}, so a unique C1 solution exists on [v ′ + ϵ, ∞). 
Taking the limit as ϵ → 0 therefore proves existence. 

Non-existence: Let m := inf 
∗ 
f ′ (v) > 0, then we have 

v≥v 

κm(v − v ∗)
f(v) ≥ m(v − v ∗ ) =⇒ a ′ (v) ≥ . (39) 

v − a(v ∗) 

′′ ∗ ′′ Therefore, there exists a v such that a(v) > v for v > v as lim a(·) = ∞. To see why, if 
v→∞ 

a(v) were bounded above, then a ′ (·) would be uniformly bounded above zero, contradicting 

a(v) being bounded. Next note, 

∗ ∗ 

κ f (v) κ f(v) a(v)−v κ f(v) a(v)−v ∗ 
∗ ∗ ∗ ∗ ∗ mκ a(v) − vv−v v−v v−v v−v v−v a ′ (v) = = ≥ ≥ , (40)∗ v−a(v) v−a(v) κc.k. κc.k. ∗ 
∗ ∗ (1 − a(v)− 

∗ 
v ) v − v 

v−v v−v v−v 

for v > v ′′ which follows as x(1 − x) ≤ 1/4 for any x ∈ [0, 1]. In the above inequality, 
′′ ) = a(v ′′ )x = (a(v) − v ∗)/(v − v ∗) ∈ (0, 1). Let ā(·) solve the diferential equality with ā(v 

obtained by making the above diferential inequality tight. By the comparison theorem, 

a(v) ≥ ā(v) for all v ≥ v ′′ . Solving for ā(·) explicitly yields � � mκ� � ∗ κc.k. ∗ ′′ ) − v ∗ v − v 
ā(v) − v = a(v ′′ ∗ 

. (41) 
v − v 

′′ ′′ ) > v ∗Since v was chosen so that a(v , the prefactor in (41) is strictly positive. If κ > 

κc.k./m, then mκ ′′ 
κc.k. > 1, and hence there exists v̄ > v such that ā(v̄) > v̄. Thus a(v̄) ≥ 

ā(v̄) > v̄. However, this derives a contradiction as a(v ∗) ≤ v ∗ and any solution to a(·) in 

Equation (36) cannot cross a(v) = v. 

Corollary A1 Let f(·) be a strictly increasing function and suppose a(·) satisfes Equation 

(36). Then, there exists a solution to the above diferential equation on (−∞, v ′ ] with a(v ′ ) = 
′ ′ (v) ≤ κc.k. ′ v if κ · sup f , where v is defned so that f(v ′ ) = 0. Further, no solution exists on 

′ v≤v 
∗ ′ (v) ≥ κc.k. ∗(−∞, v ∗] with initial condition a(v ∗) ≤ v if κ · inf 

∗ 
f for any v . 

v≤v 

Proof of Corollary A1. Let x := −v and defne ã(x) := −a(−x) and f̃(x) := −f(−x). For 
x ≥ −v ′ (equivalently v ≤ v ′ ), we have ã ′ (x) = a ′ (−x). Using the diferential equation at 
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v = −x gives, 
κf̃(x) 

ã ′ (x) = . 
x − ã(x) 

Applying Lemma A4 yields the stated conditions. 

Proof of Proposition 6. An immediate consequence of Bernheim (1994) is that the only equi-

libria satisfying D1 are central pooling equilibria with a derivative outside [v, v̄] satisfying: � � 
′ κ vt − g(vt|ht) 

at(vt) = . (42) 
vt − at(vt) 

If κ is less than the threshold in the proposition, then denote by v ∗(ht) the unique value 

where v ∗(ht) = E(µ|ht). Such a value exists by the Law of Iterated Expectation and it is 

unique as g ′ (·|ht) < 1. Lemma A4 and Corollary A1 imply the existence of a fully revealing 

equilibrium with at(v ∗(ht)) = v ∗(ht). If κ exceeds the threshold in the proposition and if 

by contradiction either v̄ (respectively, v) is fnite, then Lemma A4 (respectively, Corollary 

A1) implies that the diferential equation associated with that equilibrium has no solution, 

deriving a contradiction. 

σ2 

Proof of Corollary 1. In the Gaussian linear case, g(·) = µ̄(t)+ µ,t (vt −µ̄(t)). This implies 
σ2 +1µ,t 

µ,tg = ḡ = 
σ2 

σ2 

+1 , which is increasing in σ2 Further, the signaling equilibrium reveals vt and 
µ,t 

µ,t. 

every period of revelation strictly decreases the variance in the beliefs about µ. Therefore, 

a higher κ implies fewer periods of revelation, which proves the comparative statics on the 

beliefs. Finally, as noted in the text, the asymptotic adaptation loss and asymptotic utility 

are monotone with respect to the asymptotic variance of the beliefs. 

Proof of Proposition 7. An immediate consequence of Bernheim (1994) is that the only equi-

libria satisfying D1 are 

κm ′ (ṽ|ht) 
a ′ t(ṽt) = . (43)

2(ṽt − at(ṽ)) 

Further, since lim m(·|ht) = lim m(·|ht) = ∞, there must exist a point where m ′ (·|ht) = 0. 
x→∞ x→−∞ 

Now, using an identical argument to that in Proposition 6, the result in this proposition 

directly follows from Lemma A4 and Corollary A1. 
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Proof of Corollary 2. In the Gaussian analysis, m(·) takes the following closed form: 

2 

+ 

  
  (ṽt − θ̄  

t)
2 . (44) 

σ4 

σ2 θ,t · v 1+σ2 
θ,t σ2 

v m(ṽt | ht) = 
σ4 
θ,t σ4 

θ,t σv 
2 + σv 

2 +
1+σ2 

θ,t 1+σ2 
θ,t 

The results then follow from noting that the second derivative is constant with respect to ṽt, 

independent of θ̄(t), and that this second derivative is monotone decreasing in σ2 Further, θ,t. 

σ2 decreases following each period of revelation, so that a higher κ implies weakly fewer θ,t 

periods of revelation, proving the comparative statics in the corollary. 
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