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ABSTRACT

We study how social norms affect social change in a setting where
people have both internal motivations and a desire to conform.
We distinguish two kinds of internal motivations: common values
in which people wish to behave consistent with some evolving,
uncertain ground truth and private values in which individuals
genuinely disagree about proper behavior for non-informational
reasons. In both settings aggregate behavior changes more slowly
than beliefs about proper behavior, and increased information
reduces such inertia. Inertia is a more severe problem, but infor-
mation is more effective, when values are common rather than
private. In this common-values setting, we identify conditions un-
der which increased information leads to a normative improvement.
Finally, we elucidate empirical implications for the relationships
between measures of attitudes, behavior, and descriptive norms.
The average perceived descriptive norm is lower than the average
action which is lower than the average belief about the right action
(injunctive norm). Thus, behavioral forecasts based on survey
answers about perceived descriptive or injunctive norms are under-
and over-estimates, respectively.

Keywords: Social norms; descriptive norms; injunctive norms; higher-order
beliefs; coordination

In many settings, people’s preferences depend on both internal motivations
to do the right thing and on a desire to conform to the behavior of others.
An important literature shows that in such settings, when people are also
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uncertain about one another’s internal motivations, public information shapes
social norms. In particular, individual decision-makers over-weight public
information because it plays a coordinating role, helping people conform to
aggregate behavior (Morris and Shin, 2002).

We study a dynamic version of the canonical model to explore how such
norm-based behavior affects the possibility of social change. In our model,
people have both internal and conformist motivations.1 They are uncertain
about others’ internal motivations. And internal motivations change over time,
creating the possibility of desirable social change.

We distinguish two kinds of internal motivations. In common values
settings, there is a ground truth that individuals would all like their behavior
to match, but individuals have different information about what that ground
truth is. In private values settings there is no ground truth — individuals
genuinely disagree about proper behavior for non-informational reasons and are
uncertain what others think. We analytically distinguish these two settings and
ask how patterns of social change are similar and different across them, always
maintaining the assumption that, in addition to having internal motivations,
people also desire for their behavior to conform to the behavior of others.

Social distancing or mask-wearing during a global pandemic is an example
of a situation that might correspond to our common values model. Individuals
are motivated to socially distance or mask in a way that benefits society.
(Jordan et al. (2020) provide evidence that people have pro-social preferences
concerning social distancing.) But the social optimum is shifting over time
with changes in the disease and treatment, creating uncertainty about both
proper behavior and how others will behave. And, in addition to wanting to
do the right thing, people also want to conform to others’ behavior to avoid
social awkwardness — it is uncomfortable to be the only person who either is
or is not wearing a mask in any given setting.2

At least in certain philosophical views, many purely moral decisions might
correspond to our private values model. For instance, there might not be a
fundamental ground truth regarding when exactly life starts — different people
simply disagree. So, instead of wanting their behavior to match some ground
truth, people considering abortion may be motivated by some combination
of their personal moral views and the desire to conform to the behavior of
others in their community.3 Similarly, there might not be a ground truth
regarding whether any particular individual has a moral obligation to vote.

1These are similar to the concepts of attitudes and descriptive norms in psychology
(Ajzen, 2001; Armitage and Conner, 2001; Rivis and Sheeran, 2003).

2In the context of vaccination, based on their large-scale online randomized experiment,
Moehring et al. (2021) show that people are more likely to express intention to take the
vaccine when information about descriptive norms raises their belief about whether others
will take the vaccine.

3See Hanschmidt et al. (2016) for a review of the literature on social stigma and abortion.
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But people have individual views on their voting duties and, as Gerber and
Rogers (2009) argue, are also more motivated to vote when they believe others
in their community are likely to vote — for similar results in the context of
charitable contributions, see Frey and Meier (2004).

Of course, there are gray areas. Later we discuss how our results relate to
Bursztyn et al.’s (2020) study of the decision by Saudi men about whether to
allow their female relatives to work outside of the home. One may or may not
believe that there is a fundamental ground truth as to whether god or Islamic
law forbids women to work. Where one comes down on this question will
determine whether one views the situation as one of common or private values.

Several of our results show that behavior in common and private values
settings share important characteristics.

First, Propositions 1 and 2 show that aggregate behavior exhibits inertia in
both settings. Individual’s actions overweight their common knowledge about
past behavior. This is because adhering to past norms helps to coordinate
behavior, facilitating conformity with the behavior of others. As a result of
such social norms, changes in average social behavior lag behind changes in
average internal motivations, whether those internal motivations are driven by
a desire to match a ground truth or by shifting moral views.

So, for instance, in the case of COVID-19, this result implies that, following
a large positive shock to the optimal level of social distancing or masking
(e.g., due to the outbreak of a contagious virus), aggregate social distancing
will be below the social optimum, even if individuals’ information accurately
reflects this shock on average. That is, people will be too slow to adopt social
distancing or masking at the outset of the pandemic because of concerns about
failing to conform to others’ behavior. And following a large negative shock
to the optimal level of social distancing or masking (e.g., due to widespread
vaccination), aggregate behavior will be above the social optimum. That is,
people will be too slow to return to social activities or remove their masks
because of concerns about failing to conform to others’ behavior. The same is
true even in settings without a changing ground truth. As a society’s views on
moral questions change, behavior will lag convictions.

Second, leadership can improve this situation. Our Propositions 4 and 5
show that public information can reduce inertia by generating new common
knowledge that enables people to coordinate their actions around new, more
appropriate norms. Such information is more effective, the more precise it is
and the more people care about conformity. Moreover, increased precision is
itself more impactful the more people care about conformity.

Should such information be provided publicly or privately? In the case
where there is a ground truth so that it is unambiguous what desirable social
behavior means in the model, such as for COVID-19, our Proposition 8 suggests
that public information is better than private information when optimal
social behavior is highly correlated over-time and when individuals are poorly
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informed, so that the overweighting of prior behavioral norms is more severe.
This result reflects that public information creates new common knowledge.
As such, people concerned with conforming to social norms overweight the
new public information. This overweighting can be beneficial because it helps
offset the overweighting of past behavioral norms.

While social norms cause inertia and public messages can reduce that
inertia, whether values are common or private, the two settings are not
identical. Comparing the model with common and private values, we establish
several results.

Proposition 3 shows that the inertia problem is more severe in settings with
common values. That is, changes in social behavior lag further behind changes
in social convictions when those social convictions reflect an actual ground
truth rather than just personal moral views. This is because there is an extra
force for conformity with common values. With private values, past behavior
is informative about what other people think the right action is and, thus,
informative about future aggregate behavior. This creates inertia because
of the desire to conform. This force is present with common values as well.
And, in addition, with common values, others’ past behavior is informative
about what the actual right action is. Thus, even a person who did not care
about conformity would pay attention to past aggregate actions when there
are common values.

Second, Proposition 6 shows that public information is more effective
at overcoming inertia in settings with common values than in settings with
private values. This is because, in common values settings, public information
does not just recalibrate expectations about the behavior of others. It also
communicates information about the actual ground truth.

In addition to offering descriptive and normative insight, our model also
has several implications for the growing, interdisciplinary, empirical literature
on norms and behavior.

First, our results are consistent with the empirical literature in a variety
of fields documenting the effect of both injunctive and descriptive norms on
behavior (Armitage and Conner, 2001; Bernhardt et al., 2018; Bursztyn et al.,
2020; Chen et al., 2010; Cialdini et al., 2006; Field et al., 2021; Fishbein
and Ajzen, 2011; Frey and Meier, 2004; Gerber and Rogers, 2009; Goldstein
et al., 2008; Reno et al., 1993; Rivis and Sheeran, 2003). Broadly, that
literature shows that people’s behavior is responsive to information about
others’ views on correct behavior (injunctive norms) or about others’ actual
behavior (descriptive norms). In our model, such responsiveness is due to a
combination of a desire to conform to the behavior of others and, in the case
of common values, the fact that others’ views convey information about the
right action.

Second, extensive psychological and behavioral literatures measure attitudes
(what do I think is right), perceived descriptive norms (what do I think others
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will do), and perceived injunctive norms (what do I think others think is
right) in order to adjudicate their relative importance as determinants of
behavior. (See, for example, Armitage and Conner (2001) and Rivis and
Sheeran (2003) for reviews and meta-analyses.) Our model suggests a different
kind of empirical implication regarding a comparison of actual behavior to
these measures. In particular, consider a situation in which there is a positive
shock to either the underlying ground truth (in the common values setting) or
the average moral view (in the private values setting). Proposition 9 predicts
that the average perceived descriptive norm is lower than the average action
(i.e., the true descriptive norm) which is lower than the average attitude (i.e.,
the true injunctive norm). Put differently, if we forecast behavior by asking
people what they think others will do, we will under-estimate the actual
behavior. And if we forecast behavior by asking people what they think one
ought to do, we will over-estimate behavior. (The relationships are reversed if
the shock is negative rather than positive.)

Related Literature

We adopt a dynamic beauty contest model (Morris and Shin, 2002) with a
continuum of agents, in which the state of the world evolves according to a
random walk. To focus on social norms, the state of the world is revealed
at the end of each period (as in Angeletos and La’O (2010) and Angeletos
and Lian (2016, p. 76)),4 so that we abstract from learning studied by others
(Angeletos et al., 2007). Morris and Shin (2002) showed that agents over-
react to public information in beauty contest settings. Subsequent literature
explored the welfare consequences of this insight and its implications for
optimal communication (Morris and Shin, 2007), and its extensions to dynamic
settings (Angeletos and La’O, 2010; Huo and Pedroni, 2020; Morris and Shin,
2006). This framework has been applied to study a variety of topics, including
leadership in party conferences (Dewan and Myatt, 2008), organizations (Bolton
et al., 2013), monetary policy (Lorenzoni, 2010), and judiciaries (Shadmehr
et al., 2022).

Our paper provides an application of this framework to the relationship
between social norms and social change. As such, it is largely a synthesis of
existing theoretical work applied to a new substantive area. Thus, some of the
results exist in different contexts in the literature. For example, the private
values counterpart of Lemma 1, and its consequences for inertia appear in
Angeletos and Lian’s (2016, Propositions 27 and 28) comprehensive review.
Our comparisons between common and private values settings, some of our
normative findings and comparative statics results (e.g., the complementarity

4See also Angeletos and La’O (2013), which does not have aggregate uncertainty.
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between the conformity weight and the public signal precision), and applications
to the empirical literature on attitudes, injunctive, and descriptive norms have
not been highlighted in the literature.

Our paper is related to the game-theoretic literature on social norms. Much
of this literature interprets social norms as a set of equilibrium expectations and
behaviors, so that different social norms correspond to different equilibria of a
game with multiple equilibria (Acemoglu and Jackson, 2015; Myerson, 1991, p.
113–114; Postlewaite, 2011). Chwe (2013) argues that many social rituals exist
to create common knowledge that coordinates behavior on some social norm.
Our paper explores the consequences of that common knowledge for social
change. We adopt Acemoglu and Jackson’s (2017) definition of social norms as
“the distribution of anticipated payoff-relevant behavior” (p. 246). Our model
has a unique equilibrium, and social norms in our setting refer to the average
behavior of the population. When agents are heterogeneously informed, the
anticipated average behavior depends on the individual’s information. We
model people’s desire to conform to social norms as a desire to do what is
expected of them, as reflected in other people’s behavior. This is consistent
with Elster’s (2011) distinction between the mechanisms underlying social
norms and those underlying what he calls moral norms. It is also consistent
with the psychological concept of descriptive norms (Armitage and Conner,
2001; Rivis and Sheeran, 2003).

Acemoglu and Jackson (2015) studied the norms of cooperation in a dynamic
setting where an agent in each period plays a complete information coordination
game with agents of the immediate past and future. Their model features
behavioral types who never cooperate and past actions are observed with noise,
so some rational agents do not cooperate even in the best equilibrium. When the
cooperative action of a generation becomes public for future generations, their
expectations about cooperative behavior improves, facilitating cooperation —
see also Acemoglu and Wolitzky (2014) and Acemoglu and Jackson (2017).
In contrast, agents in our setting are uncertain about one anothers’ private
motivations and about one anothers’ information in a changing world. While
Acemoglu and Jackson (2015, 2017) focus on patterns of cooperation and
compliance, our focus is on inertia and over-reactions to public information in
a changing world and on their policy implications.

Model

We model a continuum of agents indexed by i ∈ [0, 1], interacting over time,
indexed by t = 0, 1, . . .. In each period t, each agent must take an action
ait ∈ R. So, for instance, in the COVID-19 application, a higher action
corresponds to more social distancing by the agent or wearing a mask more
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frequently. And in the voting application, a higher action corresponds to a
greater willingness to vote.

In the common values setting, absent concerns for conformity, all agents’
preferred action is θt. In the COVID-19 application, we interpret θt as
corresponding to the socially optimal level of social distancing.

But, in each period, each agent cares about this ideal action and about
conforming to the average action that others take in that period, At =∫
ait di. This generates a complementarity: if an agent believes that others do

little social distancing, this raises that agent’s incentive also to do less social
distancing. This captures, among other things, social pressure and the cost of
deviating from the norms of behavior in the society.

So, in the common values setting, an agent’s payoff in period t is:

− (1− α)(ait − θt)2 − α(ait −At)2, (1)

where α ∈ (0, 1) is the agent’s relative weight on conformity.
The ideal action, θt, follows a random walk: θt = θt−1 + ut, where ut ∼

iidN(0, σu). Individuals do not observe θt, but each agent observes a signal:
xit = θt + εit, where εit ∼ iidN(0, σε). Throughout, we assume that the noise
and fundamentals are independent from each other in the standard manner.
So people are uncertain about one another’s beliefs about the target action.

Individual i observes xit in period t, and θt−1 becomes public in period
t.5 Individuals discount future payoffs by δ, and each agent maximizes the
expected sum of discounted period payoffs.

The private values setting is identical, except that an agent’s payoff in
period t is:

− (1− α)(ait − xit)2 − α(ait −At)2. (2)

That is, in this setting, people do not wish to conform to some ideal action,
θt. Rather they wish to match their personal convictions, xit, but also remain
concerned about conforming their behavior to the behavior of others. Here, we
interpret θt not as the ideal action, but simply as the mean of the distribution
of personal convictions.6

5Even if θt−1 is not observed in the current period, agents will infer it in equilibrium if
they observe the last period’s aggregate behavior At−1.

6Individuals in the real world have difference preferences for conformity. To introduce
such heterogeneity suppose agents have heterogeneous weights on conformity, so that agent
i’s weight on conformity is αi ∼ iidF and αis are independent from other variables. The
same results in Propositions 1–6 and 9 are obtained, but with the average αi instead of
α. Our normative analysis of Section “Leadership through Information”, however, will also
depend on the second moment of αi introduced through the quadratic distance in the
normative measure.
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Inertia in Social Change

In this section, we characterize equilibrium in both settings and show that
there is inertia in social change. We start with the common values setting.

Because there is a continuum of agents, an individual agent’s action does
not affect the aggregate outcome, either in the current or in future periods.
Thus, the only link between periods is information. From Equation (1), agent
i chooses the following action:

ait = (1− α)Eit[θt] + α Eit[At], (3)

where Eit[·] is the expectation of i in period t given his information.
Define Ēh recursively as follows. Ē0[X] = X, Ē1[X] = Ē[Ē0[X]] =∫

Ei[X]di, Ēh[X] = Ē[Ēh−1[X]] =
∫
Ei[Ēh−1[X]]di. That is, Ē1[X] is the

average expectation of the random variable X in the population; Ē2[X] is
the average expectation in the population about the average expectation in
the population, and so on. Lemma 1 shows that the aggregate action in the
population depends on all such higher-order expectations in the population
about the target action. All proofs are in the appendix.

Lemma 1. In the common values setting, the aggregate action in each period
depends on all average higher order beliefs in the population about the target
action, with lower weights on higher orders7:

At =

∞∑
h=1

(1− α) αh−1 Ēht [θt]. (4)

Now, combining the properties of Normal distribution and Lemma 1 yields:

Proposition 1. In the common values setting, conformity generates inertia.
In particular,

• At = θt−1 + φut, where 0 < φ < β < 1, φ = (1−α)β
1−αβ , and β =

σ2
u

σ2
u+σ

2
ε
.

• φ is decreasing in α, with limα→0 φ(α) = β and limα→1 φ(α) = 0.

Because agents care about coordinating their actions, they put extra weight
on their common knowledge of the past, which facilitates coordination —
reminiscent of the logic of focal points. Individuals have common knowledge
that, on average, today’s target action is yesterday’s target action (i.e., θt ∼

7For convergence, we also need limh→∞ αhĒht [At] = 0, which is satisfied for commonly
used, linear strategies, and within the more general class of “nonexplosive strategies” defined
in Dewan and Myatt (2008, p. 365), or in a variation of the model with a bounded action
space.
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N(θt−1, σu)) and hence over-weight this fact. As a result, today’s aggregate
action is biased in the direction of yesterday’s target action.

In our COVID-19 application, Proposition 1 implies that, following a large
positive shock to the socially optimal amount of social distancing (like the
outbreak of COVID-19), aggregate social distancing will be far lower than is
socially optimal.

The analysis and results are qualitatively similar in the private values
setting. Except now the optimal action for agent i is:

ait = (1− α)xit + α Eit[At]. (5)

Again, concern about social conformity creates inertia because people’s infor-
mation about past behavior coordinates their current behavior.

Proposition 2. In the private values setting, conformity generates inertia.
In particular,

• At = θt−1 + φPrut, where 0 < φPr < 1, φPr = 1−α
1−αβ , and β =

σ2
u

σ2
u+σ

2
ε
.

• φPr is decreasing in α, with limα→0 φ
Pr(α) = 1 and limα→1 φ

Pr(α) = 0.

The results in this section provide a way of thinking about empirical
findings like those in Bursztyn et al.’s (2020) study of whether men allow their
female relatives to work in Saudi Arabia. They found that men’s behavior lags
well behind their attitudes on average. That is, there are many more men who
believe it is acceptable to allow their female relatives to work outside the home
than there are men who actually allow their female relatives to do so. And the
reason is uncertainty about what other men believe. In particular, men appear
to systematically underestimate other men’s acceptance of women working
outside the home. Bursztyn et al. show that when men are given a private
signal about the true beliefs of other men, they significantly change their
behavior — becoming much more likely to allow their own female relatives to
work.

This is consistent with our results on inertia. Suppose we think of the
action in our model as corresponding to a man’s willingness to let his female
relatives work outside the home with higher actions corresponding to higher
degrees of willingness. As social attitudes become more progressive, aggregate
actions will lag behind aggregate beliefs: when men remain uncertain about
each other’s beliefs, the fear of being an outlier (the force for conformity to
social norms) causes them to underweight their recent, more progressive beliefs
about the right thing to do in favor of the common knowledge of familiar,
past views. If we give an agent a private signal about the value of θt, and
that signals turn out to be higher than the agent expected, this improves
the agent’s beliefs about θt. In both settings, this leads the agent’s action
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to increase. In the private values setting, this is because it makes the agent
believe others are more likely to take a higher action. And in the common
values setting, it has this effect and also directly increases the agent’s beliefs
about the ideal action. Thus, consistent with the findings of Bursztyn et al.’s
experiment, our model predicts that actions will lag beliefs and that providing
private information that social beliefs have changed more than had previously
been believed will increase actions.

We have seen that social norms inhibit social change in both settings for
similar reasons — past behavior is informative about future behavior and
people are motivated to conform. The next result shows that this inertia is
greater in settings with common values. The reason is that there is an extra
force in the common values setting. In particular, past behavior is informative
about the value of θt. And, in the common values setting, people care directly
about matching their behavior to the true θt. Hence, even if people had no
desire to conform to other’s behavior (i.e., if α went to zero), there would
still be inertia in the common values setting, because people would use past
behavior to help estimate θt. Propositions 1 and 2 imply:

Proposition 3. Inertia is higher in the common values setting than in the
private values setting: φ = βφPr.

When prior common knowledge disappears (σu → ∞), the two settings
converge: β ≈ 1, so that φ ≈ φPr. The reason is that the prior common
knowledge about θt becomes uninformative and is discarded, so that an
agent i’s estimate of θt in the common values setting becomes their signal:
E[θt|θt−1, xit] ≈ xit, as in the private values setting. Indeed, without this
prior common knowledge inertia disappears: limσu→∞ φ = limσu→∞ φPr = 1.

Leadership through Information

Increased information can mitigate the problem of social inertia. To see this,
suppose in each period t, in addition to the their private signals xit, agents also
receive a public signal pt = θt + ηt, with ηt ∼ iidN(0, ση). Such a public signal
might be the result of information conveyed by leaders. Lemma 1 still holds
because it does not depend on the details of available information. However, the
presence of public signals changes the degree of inertia in aggregate behavior.

Proposition 4. In the setting with common values:

1. Public signals reduce inertia. Averaging over the public signal noise,
the expected aggregate action is: E[At|θt−1, ut] = θt−1 + φput, where
φ < φp < 1.
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2. The effect of the public signal is increasing in its precision and in the
weight on conformity. Moreover, the marginal effect of higher precision
is increasing in the weight on conformity. That is:

∂(φp − φ)

∂(1/ση)
,

∂(φp − φ)

∂α
,

∂

∂α

∂(φp − φ)

∂(1/ση)
> 0.

Qualitatively similar results hold in private values settings.

Proposition 5. In the setting with private values:

1. Public signals reduce inertia. Averaging over the public signal noise,
the expected aggregate action is: E[At|θt−1, ut] = θt−1 + φPrp ut, where
φPr < φPrp < 1.

2. The effect of the public signal is increasing in its precision and in the
weight on conformity. Moreover, the marginal effect of higher precision
is increasing in the weight on conformity. That is:

∂(φPrp − φPr)
∂(1/ση)

,
∂(φPrp − φPr)

∂α
,

∂

∂α

∂(φPrp − φPr)
∂(1/ση)

> 0.

Any particular public signal may be far from the ideal action due to
noise. However, the noise cancels out in expectation, and on average public
signals reduce inertia. Individuals put more weight on more informative public
signals, raising their effect in reducing inertia. Indeed, when public signals
are uninformative, their effect vanishes; and when they become very precise,
they will reveal the ideal action and eliminate inertia: limση→∞(φp(ση)−φ) =
limση→∞(φPrp (ση)− φPr) = 0, and limση→0 φp(ση) = limση→0 φ

Pr
p (ση) = 1.

Propositions 4 and 5 also show that the marginal effect of more precise
public signals is higher when the society is more concerned with conformity
and social norms. Combining these results shows that public information
reduces inertia, more so when that information is more precise or when social
norms are more entrenched in the sense that agents value conformity more.
Moreover, the marginal impact of more precise information is greater exactly
when the population is more concerned with adhering to social norms.

We have seen that public information can reduce inertia due to social norms
in both settings. The next result shows that such information is more effective
in the common values setting. The reason is, again, the presence of an extra
force in that setting. In particular, the public signal is informative about the
value of θt. In both settings, this public signal thus helps to coordinate the
behavior of the conformity-minded agents. And, in addition, in the common
values setting, it is directly informative about the correct action. Hence, agents’
behavior is more responsive to the public signal in the common values setting.
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Proposition 6. The marginal effect of public signals is higher in the common
versus private values setting: φPrp − φPr = α(φp − φ).

The above logic implies that when agents do not care about targeting the
ideal action θt, the extra force in the common values setting disappears. Indeed,
Proposition 6 shows that when agents almost only care about conformity (i.e.,
as α approaches 1), the difference in the marginal effect of public signals in
both private and common values settings vanishes.

Achieving Normative Improvements with Common Values

In the common values setting, where there is a ground truth that describes
ideal behavior, there is a clear way of thinking about normative improvement —
is aggregate behavior closer to ideal behavior? That is not true in the private
values setting, where people genuinely disagree about proper behavior. Hence,
in this section, we focus on the common values setting. In that setting, we
will say that there is a normative improvement if E[

∫
(ait − θt)2di] decreases,

so that aggregate behavior is closer to ideal behavior.
Propositions 4 shows that, following a shock, an informed leader can send a

public signal about the ideal action that helps set public expectations, thereby
reducing inertia driven by the desire to conform. The clearer that message (i.e.,
the lower ση), the more this will reduce inertia. The next result characterizes
when such an intervention leads to a normative improvement.

Proposition 7. Improving the clarity of the public signal causes a normative
improvement (i.e., E[

∫
(ait − θt)2di] is increasing in ση) if: (i) α ≤ 1/2 or

(ii) ση is sufficiently small.

In a common values setting, public messages are a normative improvement
if people do not put too much weight on conformity (α ≤ 1/2) or the public
signal is sufficiently informative (ση small). Why these conditions? Because
agents value conformity, they put excessive weight on all public signals relative
to a Bayesian agent who only cares about choosing an action that reflects
the best estimate of θt (this was the same logic that drove inertia in the
first place). Because this distortion is smaller when α is smaller, new public
information about the optimal social distancing is always beneficial when
citizens put relatively less weight on conformity (α ≤ 1/2). In the other
extreme, when agents almost only care about conformity (α ≈ 1), they put
almost no weight on their private signals. Now, although agents over-weight
new public information (pt), this over-reaction to the new public information
helps counter-act their over-reaction to past experience (i.e., θt ∼ (θt−1, σ

2
u)),

and the overall effect is again beneficial. In between, when α ∈ (1/2, 1), these
effects compete and the overall effect of raising the precision of new public
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information may be negative unless it is sufficiently informative (ση small) to
offset the over-reaction.8

For social distancing in the presence of a dangerous infectious disease, we
believe the relevant parameter space is α ≤ 1/2. It is unlikely that people
care so much about conformity that over-reaction to new public information
trumps its value. Hence, for cases like COVID-19, Proposition 7 suggests that
clear and consistent public messages from a leader are likely to be socially
beneficial.

Given the overreaction by agents to public messages described above,
one may wonder whether there is a better way to deliver information in a
common values setting. Would it be better for agents to receive the same
level of information, but privately rather than publicly? For instance, perhaps
employers or local governments could provide private information to agents,
rather than them all observing the same public information in a presidential
speech or press conference.

To consider this possibility, contrast the public signal case with a setting
where, instead of receiving private and public signals xit ∼ N(θt, σ

2
ε ) and

pt ∼ N(θt, σ
2
η), citizens receive a single private signal x′it with the same

amount of information about the ideal action θt as the public and private
signals combined. In particular, let x′it = θt+ ε′it, with ε′it ∼ N(0, σ2

ε′ =
σ2
εσ

2
η

σ2
ε+σ

2
η

).

Proposition 8. The setting with the combination of private and public signals
(xit, pt) is a normative improvement over the setting with more precise private
signals x′it when σu is sufficiently small or σε is sufficiently large.

When agents believe the past is highly informative about the present (σu
small) or that they are privately poorly informed (σε large), agents put too
much weight on their past experience. In such circumstances, it is better for
the government to provide public rather than private information. Individuals
over-react to public messages. But that will help to counter-act their over-
reaction to their past experience. By contrast, when agents believe the past is
relatively uninformative (σu large) or that they are privately well-informed
(σε small), private communication is preferred.

Standard accounts frame the problem of social distancing as a public
goods problem with the familiar externalities. For example, individuals do
not internalize that social distancing has positive health spillovers on others,
so there will be under-provision of social distancing. In this setting, the
fundamental problem is not informational: even fully informed citizens under-
provide social distancing absent some more heavy-handed policy that directly
changes citizen incentives — e.g., forced downtown closure or fines for public
gatherings. Moreover, enforcing behavioral changes for actions that are largely

8Equation (24) in the proof of Proposition 7 shows the necessary and sufficient conditions
for when reducing ση is a normative improvement.
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taken out of the public eye, such as hand washing, handshakes, or private
gatherings, is virtually impossible. This aspect of the social distancing challenge
has been the focus of public and academic discussions. For example, Allcott et
al. (2020) study the interaction between risk perception and such externalities
in the United States. Dube and Baicker (2020) discuss the importance of
individuals sacrificing their interests for the greater good and, drawing on
Christensen et al.’s (2021) study of the Ebola crisis in Sierra Leon, emphasize
the importance of trust in local leaders and institutions.

In contrast, our analysis highlights the role of social norms and strategic
uncertainty as an under-appreciated source of counter-productive inertia in
aggregate social distancing. The policy implications are also sharply different.
While information alone cannot resolve the standard externalities problem, clear
and consistent public information can dramatically improve social distancing
by reducing strategic uncertainty and enabling citizens to coordinate on new
norms. Moreover, in contrast to accounts that emphasize the role of the local
community in providing trusted information, we highlight the advantage of
information provided by national over local leaders, especially in countries
where there is trust in the expertise of governmental health organizations.
National coverage generates more common knowledge, enabling citizens to
better coordinate on new optimal norms of social distancing.

Attitudes, Descriptive Norms, and Injunctive Norms

Extensive literatures across social sciences examine the importance of attitudes,
perceived descriptive norms, and perceived injunctive norms for explaining
behavior (Armitage and Conner, 2001; Bernhardt et al., 2018; Borsari and
Carey, 2003; Bursztyn et al., 2020; Chen et al., 2010; Cialdini et al., 2006;
Field et al., 2021; Fishbein and Ajzen, 2011; Frey and Meier, 2004; Gerber
and Rogers, 2009; Goldstein et al., 2008; Reno et al., 1993; Rivis and Sheeran,
2003). Loosely, attitudes are understood to reflect an individual’s beliefs
about right actions, perceived descriptive norms are understood to reflect an
individual’s beliefs about others’ behavior, and perceived injunctive norms are
understood to reflect a person’s beliefs about what others think they ought
to do. The experimental and survey literatures devote considerable effort
to measuring and manipulating these concepts, primarily with the goal of
adjudicating their relative importance for explaining behavior.

These concepts map naturally to the model. Therefore, our theoretical
framework may be useful to organize the existing empirical results and inform
future empirical strategies.

In the model, in both common and private values setting, the aver-
age/aggregate ideal/right action/behavior in period t is θt. In the common
values setting, the ideal for everyone is θt, so the average is the same. In
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the private values setting, the ideal for agent i is xit, so its expectation is
E[xit] =

∫
xitdi = θt.

We might think of an agent’s beliefs about the right/ideal action/behavior
as that agent’s attitude: Eit[θt] with common values, xit with private values.
In the literature, a person’s perception of the injunctive norm is their belief
about what others think they ought to do. Thus, it is natural to define
the society’s injunctive norm as the average attitude: Ēt[θt] =

∫
Eit[θt]di

in common values settings, and Ēt[xit] =
∫
xitdi in private values settings.

Then, the average perception of the injunctive norm is Ē2
t [θt] = Ēt[Ēt[θt]] in

common values settings, and Ē2
t [xit] = Ēt[Ēt[xit]] in private values settings.

These perceptions involve higher-order beliefs. As the earlier analysis (e.g.,
Lemma 1) suggests, our theoretical framework allows for characterization of
such higher-order beliefs. Similarly, in the literature, a person’s perception
of the descriptive norm is their belief about what others will do. Thus, it
is natural to define the society’s descriptive norm as the average/aggregate
action/behavior, At =

∫
aitdi. Then, the average perception of the descriptive

norm is Ēt[At]. Proposition 9 characterizes the relationship between these
measures.

Proposition 9. When the shock to the average ideal action is positive, the
average perception of the descriptive norm is lower than the descriptive norm
(average action), which is lower than the injunctive norm. When the shock to
the average ideal action is negative, these relationships are reversed. Formally,
suppose θt−1 < θt. In the common values setting,

Ēt[At] < At < Ēt[θt].

In the private values setting,

Ēt[At] < At < Ēt[xit].

Moreover, the average perception of the injunctive norm (i.e., Ē2
t [θt] or Ē2

t [xit])
is lower than the injunctive norm, and if and only if α(1 + β) > 1, the
average perception of the injunctive norm is higher than the descriptive norm.
Inequalities are reversed if θt−1 > θt, and become equalities if θt−1 = θt.
Moreover, the differences are smaller in common values than in private values
settings.

To see an immediate implication, consider a situation in which there is a
positive shock to either the underlying ground truth (in the common values
setting) or the average moral view (in the private values setting). Proposition
9 predicts that if we estimate aggregate behavior by asking people what they
think others will do (perceived descriptive norms), we tend to under-estimate
actual behavior. And if we estimate behavior by asking people what they think
is the right thing to do (injunctive norms), we tend to over-estimate behavior.
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We can provide some intuition for these results. We do so for the common
values setting (the private values intuitions are analogous).

The average belief about θt is an under-estimate when ut is positive. Why
is this the case? If ut is positive, then the average person gets a signal that is
above the prior mean belief, θt−1. The average person’s posterior mean belief
is then a weighted average of that signal and the prior mean — hence, it is an
under-estimate of the true θt. This explains why, when ut is positive, perceived
descriptive norms are below true descriptive norms. Since aggregate actions
(descriptive norms) and θt are one-to-one, the fact that the average person’s
beliefs about θt are an under-estimate means that the average person’s beliefs
about At are also an under-estimate, which is why Ēt[At] < At. In addition
to reflecting this informational inertia, aggregate action also exhibits inertia
due to the desire to conform. This is why descriptive norms are lower than
injunctive norms. And, of course, if ut is negative, these relationships are
reversed.

Conclusion

Social norms can disrupt social change. In particular, aggregate behavior
over-reacts to past experience when people are motivated to socially conform
and are uncertain about one another’s beliefs. This is because the common
knowledge created by past experience creates social norms that facilitate
coordination. The result is undesirable inertia — behavior tends to fall back
toward old norms. This is true in both common- and private-values settings
but is most severe in common-values settings, where it is arguably also most
problematic.

Communication by leaders can help to mitigate this damaging inertia. If
messages are public, the common knowledge they create engenders an over-
reaction analogous to that created by past experience. This over-reaction can
help off-set the inertia resulting from the over-weighting of past norms. The
power of information to overcome norms-based inertia is greater in common
values settings than in private values settings.

In common-values settings, where normative improvements are well-defined,
providing public information is preferable to providing private information if
agents’ information is noisy and the socially optimal behavior is sticky (e.g.,
a rare pandemic shock that requires significantly more social distancing). In
the case of COVID-19, both of these conditions are likely to hold. As such,
clear and consistent public statements by a national leader are expected to be
more effective than similarly informative, but more private, statements (e.g.,
by local governments or employers).

Importantly, the model provides a framework to study the relationships
between individual actions, injunctive and descriptive norms, and their
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perceptions in the society, which have been increasingly the focus of empirical
studies across social sciences. For example, following a positive shock, we
expect that a forecast of aggregate behavior that comes from asking people
what they think others will do tends to under-estimate actual behavior. And
we expect a forecast of aggregate behavior that comes from asking people what
they think is the right thing to do tends to over-estimate actual behavior.

Appendix: Proofs

Proof of Lemma 1: From Equation (3),

At =

∫
aitdi

=

∫
((1− α)Eit[θt] + α Eit[At])di = (1− α)Ēt[θt] + α Ēt[At].

Iterating yields:

At = (1− α)Ēt[θt] + (1− α)α Ē2
t [θt] + α2Ē2

t [At].

Repeated iteration yields the result. �

Proof of Proposition 1: We calculate Ēht [θt] and use Lemma 1. Because
Eit[θt] = Eit[ut] + θt−1, we have:

Ēht [θt] = Ēht [ut] + θt−1. (6)

Note that xit = θt + εit = θt−1 + ut + εit. Thus, letting β =
σ2
u

σ2
u+σ

2
ε

Eit[ut] = β(xit − θt−1) = β(ut + εit) ⇒ Ēt[ut] = βut. (7)

Iterating yields:
Ēht [ut] = βh ut. (8)

Substituting from Equation (8) into Equation (6) yields:

Ēht [θt] = βh ut + θt−1. (9)

Now, substituting from Equation (9) into Equation (4) in Lemma 1 yields:

At =

∞∑
h=1

(1− α) αh−1 (βh ut + θt−1) = θt−1 +
β(1− α)

1− αβ
ut. (10)

In Equation (10), let φ = (1−α)β
1−αβ . �
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Proof of Proposition 2: Mirroring Lemma 1,

At =

∞∑
h=0

(1− α) αh Ēht [θt]. (11)

Now, substituting from Equation (9) into Equation (11) yields:

At =

∞∑
h=0

(1− α) αh (βh ut + θt−1) = θt−1 +
1− α

1− αβ
ut. (12)

In Equation (12), let φPr = 1−α
1−αβ . �

Proof of Proposition 3: Follows from Propositions 1 and 2. �

Proof of Proposition 4: With the public signal pt, Eit[ut] = E[ut|xit, pt].
Thus,

Eit[ut] =
σ2
uσ

2
η(xit − θt−1) + σ2

uσ
2
ε (pt − θt−1)

σ2
uσ

2
η + σ2

uσ
2
ε + σ2

εσ
2
η

=
σ2
uσ

2
η(ut + εit) + σ2

uσ
2
ε (pt − θt−1)

σ2
uσ

2
η + σ2

uσ
2
ε + σ2

εσ
2
η

. (13)

Thus,

Ēt[ut] =
σ2
uσ

2
ηut + σ2

uσ
2
ε (pt − θt−1)

σ2
uσ

2
η + σ2

uσ
2
ε + σ2

εσ
2
η

= Au ut +Ap (pt − θt−1), (14)

where

Au =
σ2
uσ

2
η

σ2
uσ

2
η + σ2

uσ
2
ε + σ2

εσ
2
η

and Ap =
σ2
uσ

2
ε

σ2
uσ

2
η + σ2

uσ
2
ε + σ2

εσ
2
η

, (15)

with

lim
ση→∞

Ap = 0, lim
ση→∞

Au = β, lim
ση→0

Ap = 1, and lim
ση→0

Au = 0. (16)

Iterating on Equation (14) yields

Ēht [ut] = (Au)h ut + (1 + · · ·+Ah−1u )Ap(pt − θt−1). (17)

Substituting from Equation (17) into Equation (6) yields:

Ēht [θt] = (Au)h ut + (1 + · · ·+Ah−1u )Ap(pt − θt−1) + θt−1

= (Au)h ut +
1−Ahu
1−Au

Ap(pt − θt−1) + θt−1. (18)
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Now, substituting from Equation (18) into Equation (4) in Lemma 1 yields:

At =

∞∑
h=1

(1− α) αh−1
(

(Au)h ut +
1−Ahu
1−Au

Ap(pt − θt−1) + θt−1

)

= θt−1 +
(1− α)Au
1− αAu

ut + (1− α)
Ap

1−Au

(
1

1− α
− Au

1− αAu

)
× (pt − θt−1)

= θt−1 +
(1− α)Au
1− αAu

ut +
Ap

1− αAu
(pt − θt−1)

= θt−1 +
(1− α)Auut +Ap(pt − θt−1)

1− αAu
. (19)

Note that, using Equation (16), if ση → ∞, Equation (19) simplifies to
Equation (10).

For given θt−1 and ut, aggregate action At takes different values for different
values of the public signal pt, depending on the idiosyncratic error term ηt
in the public signal. The average public signal, for given θt−1 and ut, is
E[pt|ut, θt−1] = θt−1 + ut. Then, averaging over the public signal noise,
Equation (19) becomes:

E[At|ut, θt−1] = θt−1 + φput, where φp =
(1− α)Au +Ap

1− αAu
.

From Equation (16), limση→0 φp = 1 and limση→∞ φp = φ. Comparing
with φ in Proposition 1 yields:

φp − φ =
(1− α)Au +Ap

1− αAu
− (1− α)β

1− αβ

=
σ4
εσ

2
u

(σ2
ε + (1− α)σ2

u)(σ2
εσ

2
u + σ2

η(σ2
ε + (1− α)σ2

u))
. (20)

Thus, φp − φ > 0 and φp − φ is increasing in α. Moreover,

dφp
dσ2

η

= − σ4
εσ

2
u

σ2
εσ

2
u + σ2

η(σ2
ε + (1− α)σ2

u))2
< 0.

Thus, reducing the noise in the public signal (less σ2
η) raises φp. Further, this

derivative is decreasing in α. �
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Proof of Proposition 5: Substituting from Equation (18) into Equation
(11) in the proof of Proposition 2 yields:

At =

∞∑
h=0

(1− α) αh
(

(Au)h ut +
1−Ahu
1−Au

Ap(pt − θt−1) + θt−1

)

= θt−1 +
1− α

1− αAu
ut + (1− α)

Ap
1−Au

(
1

1− α
− 1

1− αAu

)
× (pt − θt−1)

= θt−1 +
1− α

1− αAu
ut +

αAp
1− αAu

(pt − θt−1)

= θt−1 +
(1− α)ut + αAp(pt − θt−1)

1− αAu
. (21)

For given θt−1 and ut, aggregate action At takes different values for different
values of the public signal pt, depending on the idiosyncratic error term
ηt in the public signal. The average public signal, for given θt−1 and ut,
is E[pt|ut, θt−1] = θt−1 + ut. Then, averaging over the public signal noise,
Equation (21) becomes:

E[At|ut, θt−1] = θt−1 + φPrp ut, where φPrp =
(1− α) + αAp

1− αAu
.

From Equation (16), limση→0 φ
Pr
p = 1 and limση→∞ φPrp = φPr. Compar-

ing with φPr in Proposition 2 yields:

φPrp − φPr =
(1− α) + αAp

1− αAu
− 1− α

1− αβ

=
ασ4

εσ
2
u

(σ2
ε + (1− α)σ2

u)(σ2
εσ

2
u + σ2

η(σ2
ε + (1− α)σ2

u))
. (22)

Thus, φPrp − φPr > 0 and φPrp − φPr is increasing in α. Moreover,

∂φPrp
∂σ2

η

= − ασ4
εσ

2
u

σ2
εσ

2
u + σ2

η(σ2
ε + (1− α)σ2

u))2
< 0.

Thus, reducing the noise in the public signal (less σ2
η) raises φPrp . Further, this

derivative is decreasing in α. �

Proof of Proposition 6: From Equations (20) and (22), φPrp − φPr =
α(φp − φ). �
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Proof of Proposition 7: From Equation (3),

ait = (1− α)Eit[θt] + α Eit[At]

= (1− α)Eit[θt−1 + ut]

+α Eit
[
θt−1 +

(1− α)Auut +Ap(pt − θt−1)

1− αAu

]
(from (19))

= θt−1 + (1− α)Eit[ut] + α
(1− α)Au
1− αAu

Eit [ut] + α
Ap(pt − θt−1)

1− αAu

= θt−1 +
1− α

1− αAu
Eit [ut] + α

Ap(pt − θt−1)

1− αAu

= θt−1 +
1− α

1− αAu
(Au(ut + εit) +Ap(pt − θt−1))

+α
Ap

1− αAu
(pt − θt−1) (from Equations (13) and (15))

= θt−1 +
(1− α)Au
1− αAu

ut +
(1− α)Au
1− αAu

εit +
Ap

1− αAu
(pt − θt−1).

Thus,

ait − θt = (1−α)Au
1−αAu ut + (1−α)Au

1−αAu εit +
Ap

1−αAu (pt − θt−1)− ut

=
(Ap+Au−1)ut+Ap ηt+(1−α)Au εit

1−αAu where we used pt − θt−1 = ut + ηt.

Thus,

(ait − θt)
2 =

(Ap +Au − 1)2u2t +A2
p η

2
t + (1 − α)2A2

u ε
2
it

(1 − αAu)2

+
2(Ap +Au − 1)utAp ηt + 2(Ap +Au − 1)ut(1 − α)Au εit + 2Ap ηt(1 − α)Au εit

(1 − αAu)2
.

Thus,
∫

(ait − θt)
2di =

(Ap +Au − 1)2u2t +A2
p η

2
t + (1 − α)2A2

u σ
2
ε + 2(Ap +Au − 1)Ap utηt

(1 − αAu)2
.

Thus,

E

[∫
(ait − θt)2di

]
=

(Ap +Au − 1)2σ2
u +A2

p σ
2
η + (1− α)2A2

u σ
2
ε

(1− αAu)2
,

(23)



360 Bueno de Mesquita and Shadmehr

where we recognize that if α = 0, Equation (23) simplifies to σ2
uσ

2
ησ

2
ε

σ2
uσ

2
η+σ

2
uσ

2
ε+σ

2
εσ

2
η
,

which is the variance of θt|θt−1, pt, xit. Differentiating with respect to σ2
η

yields:

dE[
∫

(ait − θt)2di]
dσ2

η

=
σ4
εσ

4
u(σ2

εσ
2
u + σ2

εσ
2
η + (1− α)(1− 2α)σ2

uσ
2
η)

(σ2
εσ

2
u + σ2

ησ
2
ε + (1− α)σ2

ησ
2
u)3

. (24)

Thus, if σ2
ε + (1 − α)(1 − 2α)σ2

u ≥ 0 (in particular, if α ≤ 1/2), the above
derivative is strictly positive. If, instead, σ2

ε + (1 − α)(1 − 2α)σ2
u < 0, the

above derivative is strictly positive if and only if σ2
η is sufficiently small. �

Proof of Proposition 8: To obtain E[
∫

(ait − θt)2di] with only x′it, first let

ση → ∞ in Equation (23), and then substitute σ2
ε with σ2

ε′ =
σ2
εσ

2
η

σ2
ε+σ

2
η
. Using

Equation (16), and recognizing that limση→∞Apσ
2
η = 0, the first step yields:

lim
ση→∞

(β − 1)2σ2
u + (1− α)2β2 σ2

ε

(1− αβ)2
=
σ2
εσ

2
u(σ2

ε + (1− α)2σ2
u)

(σ2
ε + (1− α)σ2

u)2
.

Substituting σ2
ε with σ2

ε′ yields:

σ2
ε′σ

2
u(σ2

ε′ + (1− α)2σ2
u)

(σ2
ε′ + (1− α)σ2

u)2
. (25)

Now, subtracting Equation (23) from Equation (25) yields:

∆ = E

[∫
(ait − θt)2di

]
(x′
it)

− E
[∫

(ait − θt)2di
]
(xit,pt)

=
α2σ4

ησ
4
εσ

4
u

(σ2
ησ

2
ε + (1− α)(σ2

η + σ2
ε )σ2

u)2(σ2
εσ

2
u + σ2

η(σ2
ε + (1− α)σ2

u))2

× (σ4
ε (σ2

η + σ2
u)− (1− α)2(σ2

η + σ2
ε )σ4

u).

As expected, limα→0 ∆ = 0, because only the amount of information matter;
and limα→1 ∆ > 0, because then citizens put a lot of weight on the pre-existing
public information from the previous period, which needs to be countered by
new public information about θt. Moreover, for any α > 0, the setting with
both public and private signals (xit, pt) is a normative improvement over the
setting with only private signals (x′it) if and only if ∆ > 0, i.e., if and only if(

σ2
ε

σ2
u

)2

> (1− α)2
σ2
η + σ2

ε

σ2
η + σ2

u

.

The result follows from inspection of this inequality. �
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Proof of Proposition 9: In common values settings, from (9), Ēt[θt] =
θt−1 + βut, and Ē2

t [θt] = θt−1 + β2ut. From Proposition 1, At = θt−1 + φut,
and hence from Equation (8), Ēt[At] = θt−1 + φβut. Thus, (a) Ēt[θt]−At =
(β − φ)ut > 0 (from Proposition 1) and Ēt[θt] − Ē2

t [θt] = β(1 − β)ut, (b)
Ē2
t [θt]−At = (β2−φ)ut = β(β−φ/β)ut = β(β−φPr)ut > 0, where the third

equality follows from Proposition 3, and the inequality holds if and only if
α(1 + β) > 1, and (c) At − Ēt[At] = φ(1− β)ut = βφPr(1− β)ut.

In private values settings, mirroring the above calculations, Eit[xit] = xit,
Ēt[xit] = θt, Ē2

t [xit] = θt−1 + βut, At = θt−1 + φPrut, and Ēt[At] = θt−1 +
φPrβut. Thus, (ap) Ēt[xit]−At = (1− φPr)ut > 0 (from Proposition 2) and
Ēt[θt]− Ē2

t [θt] = (1− β)ut, (bp) Ē2
t [θt]−At = (β − φPr)ut > 0 if and only if

α(1 + β) > 1, and (cp) At − Ēt[At] = φPr(1− β)ut. Comparing (a)–(c) with
(ap)–(cp) shows that the differences are smaller in common values settings
than in private values settings by a factor of β. �
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