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Abstract

We present a model in which news media shape beliefs by providing
information (signals about an exogenous state) and narratives (models
of what determines outcomes). To amplify consumers’ engagement, the
media maximize their anticipatory utility. We characterize the optimal
monopolistic media strategy, highlighting the synergy between false nar-
ratives and biased information. Consumer heterogeneity gives rise to
a novel menu-design problem due to an “equilibrium data externality”
among consumers. The optimal menu includes false narratives, and can
generate polarized beliefs and choices without any information trans-
mission. False narratives and polarization also feature in a competitive
version of our model, albeit coupled with complete information. Never-

theless, competition can make some consumers objectively worse off.
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“We’re supposed to be tellers of tales as well as purveyors of facts.
When we don’t live up to that responsibility, we don’t get read.”
(William Blundell)

“The masses have never thirsted after truth. Whoever can supply

them with illusions is easily their master.” (Gustave Le Bon)

1 Introduction

Standard models of news media regard them as suppliers of information, pro-
viding noisy signals of an underlying state of Nature. A complementary view,
which is absent from standard models, is that news media are a vehicle for
spreading narratives. While this term has multiple meanings, we conceive of
narratives as qualitative accounts of what causes outcomes of interest.

For example, when news media report about the latest development in some
international conflict, they may contextualize it within a story (supported by
background statistics) that assigns credit or blame for observed outcomes to one
of the parties to the conflict. Likewise, news reports about poverty or discrimi-
nation may be framed by a narrative about what determines life outcomes: Is it
one’s personal choices, or rather external circumstances beyond one’s control?
For instance, Iyengar (1990) studies how the media shapes popular perceptions
regarding the role of personal agency and external factors in escaping poverty.
Loury (2020) makes a similar distinction between “development” and “bias”
narratives in media discussions of ethnic discrimination.

This paper presents a stylized model of news media (in a broad sense that
includes content platforms) that is based on a fusion of the two views: News
outlets provide information about exogenous states as well as a narrative. Media
consumers use the narrative to interpret empirical regularities and form beliefs
about the mapping from states and actions to outcomes. A false narrative is a
misspecified causal model, which can therefore induce distorted beliefs.

The fusion of information- and narrative-based views enables us to offer a
new model of media bias. There is a common intuition that this phenomenon
is driven in large part by consumer demand (Gentzkow and Shapiro (2010)
back this intuition with empirical evidence). Yet, the standard model of con-
sumer behavior assumes that demand for information is purely instrumental.

Expected-utility maximizers weakly prefer more informative signals. Therefore,



unless there are frictions on the supply side that prevent media from providing
complete and objective information, the market will provide it. Even if con-
sumers have heterogeneous preferences, they all want more informative news.

Studies across several disciplines (psychology, political science, media stud-
ies) have provided evidence that consumer demand for news media reflects
non-instrumental attitudes to beliefs (e.g., Hart et al. (2009), Van der Meer et
al. (2020), Taber and Lodge (2006)). These findings have inspired models of
media bias in which beliefs enter directly into consumers’ utility function (see
Prat and Stromberg (2013) and Gentzkow et al. (2015) for surveys).

Our approach to non-instrumental demand for news is based on the hypoth-
esis that people are more likely to follow a news outlet when it helps them attain
“desirable beliefs”. For example, in the context of sporting events or interna-
tional conflicts, consumers want to believe that their side will win (perhaps if
the right action is taken).! Likewise, in the context of ideological debates, con-
sumers want to believe they are “on the right side of history” (i.e., posterity will
prove them right — again, if appropriate actions are taken).? In the context
of reporting on social issues (police brutality, climate change), they would like
to believe in the ability of policy reforms (“defunding the police”, switching to
green energy) to improve social welfare. In the context of business reporting,
amateur investors want to believe they can “beat the market”, and aspiring
entrepreneurs want to believe they will be the next Jeff Besos.

We assume that in all these contexts, consumers are attracted to news
outlets that cultivate such hopeful beliefs. Accordingly, we propose a model
in which news media aim to maximize consumers’ anticipatory utility — i.e.,
their expected indirect utility from their posterior beliefs. When these are
beliefs are objectively wrong, there is a gap between anticipatory utility and
objective expected payoffs.

However, under the conventional assumption that news media only supply
information, this objective cannot give rise to media bias. The reason is that
under rational expectations, maximizing ex-ante anticipatory utility (“what I
believe T will get”) is indistinguishable from maximizing conventional indirect

utility of a Bayesian rational consumer (“What I will actually get”), where full

'In discussing the popularity of patriotic coverage of the war in Afganistan and Iraq, a
New York Times story (Ruthenberg (2003)) quotes MSNBC’s president Erik Sorenson: “After
Sept. 11 the country wants more optimism and benefit of the doubt...It’s about being positive
as opposed to being negative.”

2E.g., see Chopra et al. (2023).



information provision is optimal. Thus, even when we assume non-instrumental
demand for information (based on anticipatory utility), the standard view of
the media as mere information providers cannot generate media bias.

This is where our view of media as joint providers of narratives and infor-
mation enters. We show that this more comprehensive approach provides a
non-trivial model of media bias, such that distortion of the truth consists of
biased or inaccurate reports, together with false narratives. Moreover, there
is synergy between these two instruments: They complement each other in

producing the hopeful beliefs that consumers seek.

Overview of the model

In our basic model, a representative consumer takes an action after observing
a signal about a state of Nature. There is an objective stochastic mapping
from states and actions to outcomes. The consumer is endowed with a vNM
utility function over states, actions and outcomes, which is additively separa-
ble in the action variable. A monopolistic media outlet commits ex-ante to a
“media strategy”, which consists of: (i) a Blackwell experiment (a stochastic
mapping from states to signals), and (i7) a narrative, which selects a subset of
the outcome’s true causes.

There are four feasible narratives. The true narrative acknowledges both
states and actions as causes. The “empowering” narrative postulates that ac-
tions are the sole cause of outcomes. The “fatalistic” narrative postulates that
only the state matters for the outcome. These are the analogues of Loury’s
(2020) above-mentioned development and bias narratives. Finally, the “de-
nial” narrative asserts that neither the state nor the action cause the outcome
(implicitly attributing outcomes to unspecified other factors).

The representative consumer’s strategy is a stochastic mapping from signals
to actions. We interpret the strategy as the long-run aggregate behavior of
many identical consumers, each making a one-shot decision. Together with the
media strategy, it induces a long-run empirical joint distribution over states,
actions and outcomes. A narrative produces a subjective conditional belief
over outcomes, by “fitting” it to this long-run joint distribution. For example,
the empowering narrative interprets the empirical correlation between actions
and outcomes as a causal quantity — i.e., it attributes the long-run variation in
outcomes entirely to variation in actions. Once the consumer adopts a narrative,

his strategy prescribes actions that maximize expected utility with respect to



the narrative-induced belief. In equilibrium, this strategy is consistent with
the empirical long-run distribution. The need for an equilibrium definition of
consumer response to a given narrative is typical of models of decision making
under misspecified models (e.g., Esponda and Pouzo (2016), Spiegler (2016),
Eliaz and Spiegler (2020)).

The media’s problem is to find a strategy and an equilibrium consumer
strategy that maximize the consumer’s ex-ante expected anticipatory utility.
Incorporating equilibrium responses into the choice of a media strategy is in the
spirit of the information-design literature (e.g., Kamenica and Gentzkow (2011),
Bergemann and Morris (2019)). However, in standard models, equilibrium
effects arise in multi-agent settings with payoff externalities. In contrast, in
our model equilibrium effects arise because false narratives induce misspecified
beliefs.

Overview of the results

Our account of news media raises a number of questions: Will the media pro-
vide accurate, unbiased information? If not, what is the structure of media
inaccuracy /bias, and which narratives will media peddle? Our analysis of the
basic model in Section 3 addresses these questions.

We begin with a complete analysis of an example that imposes structure on
our model’s primitives. One story behind this example is that the consumer is
an aspiring entrepreneur who considers a costly investment and dreams about
making it big. An outcome indicates whether the entrepreneur is the first to
develop a new product, and the state of Nature indicates whether there are
positive returns from being the first. Objectively, these two variables are nega-
tively correlated: Positive returns from being the first are associated with lower
chances of attaining this goal. This specification is a running example in our
paper. The optimal media strategy consists of the empowering narrative and
optimistically biased information (correctly reporting good news, sometimes
misrepresenting bad news). The lesson is that when feeding consumers’ fan-
tasies of material success (which, according to our assumption, is what attracts
them to the news outlet), the media peddles a narrative that “your life outcome
is entirely up to you”, coupled with optimistically selective reporting about op-
portunities for business success. We aptly call this example “the American
dream” .

The features of the optimal media strategy in this example are robust in the



following sense: For any action-separable utility function, if a media strategy
gives higher anticipatory utility than the rational-expectations benchmark, then
it must involve the empowering narrative. Also, it must provide information
that induces different behavior from the benchmark (as long as the benchmark
involves state-contingent actions). Thus, there is synergy between false narra-
tives and biased information. We also present a result that clarifies why the
negative state-outcome correlation in the example is necessary for the false nar-
rative’s emergence. Specifically, when the consumer’s payoff is superrmodular
in the state and the outcome, and when these variables are affiliated given any

action, the media cannot outperform the rational-expectations benchmark.

The role of consumer heterogeneity. Media consumers typically have
diverse tastes, and hence, may be attracted to different news outlets, which
may be differentiated in the information they report and the narrative they
peddle. What is the effect of such diversity on the narratives and quality of
information that consumers will be exposed to? What is the role of the media
market structure? We address these questions in Sections 4-5, which introduce
preference heterogeneity. Section 4 envisages our monopolist as a gatekeeper
or platform that restricts the entry of news outlets. Formally, the platform
chooses a menu of media strategies, aiming to maximize aggregate anticipatory
utility. Each consumer selects a media strategy from the menu to maximize his
individual anticipatory utility.

At first glance, it may appear that incentive-compatibility of consumers’
choices from the menu is moot, because all parties have a common objec-
tive: Maximizing consumers’ anticipatory utility. However, this is not the
case, thanks to of an “equilibrium data externality” among consumer types.
When evaluating a combination of a Blackwell experiment and a narrative, a
consumer’s conditional belief over states is generated by the specific Blackwell
experiment. However, his conditional belief over outcomes is determined by
how the narrative interprets the aggregate distribution over relevant variables,
which reflects the choices of all consumer types. Consequently, changes in the
behavior of one segment of the consumer population can change how another
segment evaluates media strategies. Dealing with this externality in the context
of a menu design problem is a methodological novelty of our paper.

We show that under a mild condition on the preference distribution, the

optimal menu must include a false narrative. Thus, thanks to the equilibrium



data externality, consumer heterogeneity encourages the emergence of false nar-
ratives. In addition, without loss of optimality, the menu includes a narrative
that admits actions as causes of outcomes.

We then turn to the American dream example, where consumers differ
in their cost of investment. For tractability, we restrict the domain of fea-
sible Blackwell experiments: Signals are binary, and good news are always
reported in the good state. Under the optimal menu, low-cost consumers
choose the empowering narrative coupled with optimistically biased informa-
tion. Intermediate-cost types choose the true narrative coupled with more
informative signals. All these consumers invest whenever they receive a good
signal. The third market segment consists of high-cost consumers, who choose
the fatalistic or denial narratives (coupled with an arbitrary signal function),
and never invest.

One of the first two consumer segments in this characterization may be
empty. In particular, the false narratives that cater to extreme consumer types
can chip away at the middle segment in a way that — thanks to the equilibrium
data externality — reinforces this “poaching” effect. This effect can be stark:
When the negative state-outcome correlation is sufficiently strong, consumer
types below a cost threshold receive no information and always invest (egged on
by the empowering narrative), while types above the threshold select the denial
narrative and never invest. Thus, a heterogeneous population of consumers
trying to make sense of the same aggregate data can end up holding highly
polarized beliefs and taking opposite actions based on no information, just
because they select different, self-serving false narratives peddled by different
news outlets.

Section 5 explores the role of market structure by examining a competitive
version of the heterogeneous-consumers model. The monopolistic gatekeeper is
now gone; each media provider is “small”, in the sense that it takes the joint
distribution over all variables as given, without internalizing the equilibrium
data externality. We show that as in the monopoly case, false narratives and
polarized beliefs arise in competitive equilibrium, albeit coupled with full in-
formation. While competition leads to better information, we show that it can

make some consumer types objectively worse off relative to monopoly.



2 A Model

We begin by introducing the primitives of our model. There are four relevant
variables, all taking finitely many values: A state of Nature , an action a taken
by a representative consumer, a signal s that the consumer observes before tak-
ing the action, and an outcome y. The state ¢ is drawn from some exogenous
distribution. The outcome y is determined according to some exogenous distri-
bution conditional on a and t.

The consumer has a vNM utility function u(t,a,y) = v(t,y) — C(a), where
C is referred to as the consumer’s cost function.> A monopolistic news media
outlet (referred to as “the media”) commits ex-ante to a pair (I, N'), where [
is a signal function, which is a Blackwell experiment assigning a distribution
over signals s to each state t; and N is a narrative, which is a subset of the two
direct causes of y. The four possible narratives are (with an abuse of notation):
The true narrative N* = {t,a}; the “empowering” narrative N* = {a}; the

“fatalistic” narrative N* = {t}; and the “denial” narrative N = (), which
implicitly attributes y to unspecified other factors.

The consumer’s strategy is a (possibly stochastic) mapping from signals s to
actions a. We think of this strategy as a description of long-run behavioral pat-
terns by an infinite sequence of individual consumers: Each consumer makes a
one-shot choice of action given a narrative-based interpretation of historical ob-
servations of the four variables, as we describe below. The long-run distribution

p induced by the two parties’ strategies can be factorized as follows:*

p(t,s,a,y) = p(t)p(s | t)pla | s)p(y | t,a) (1)

The first and last terms on the R.H.S are exogenous; the second term is given
by the media’s signal function I; and the third term is given by the consumer’s
strategy. The factorization reflects the causal structure underlying the data-

generating process, which can be described by the following directed acyclic

3In a previous version of this paper (Eliaz and Spiegler (2024)), we also considered other
classes of additively separable utility functions.

4We use p to notate every marginal and conditional distribution that is induced by the
joint distribution over t, s, a, y.



graph (DAG):

t — s
1
y <— a

In this graphical representation, borrowed from the Statistics/Al literature
on probabilistic graphical models (Pearl (2009)), a node represents a variable,
and an arrow represents a direct causal relation. For example, the link s — «
means that s is a direct cause of a. The DAG represents N* by including the
links ¢t — y and a — y. The three false narratives N*, N*, N? can be represented
by DAGs that omit at least one of these links into y, while maintaining the true
causal relations among ¢, s, a. For example, N® omits the link ¢ — y, producing
the DAGt — s — a — y.

Given an objective full-support distribution p and the pair (I, N'), the con-
sumer forms the following belief over ¢ and y conditional on the signal realization

s and an action a:
ptyls,a)=prt|s)pn(y |t a) (2)

where p;(t | s) is the objective posterior probability of ¢ conditional on s,
which is induced by the signal function I via Bayes’ rule; and py(y | ¢,a) is
the perceived probability of y conditional on ¢ and a, which is shaped by the

narrative V. Specifically,

pn<(y | tia)=p(y |t a) pna(y | t,a) =p(y | a)
pnie(y | t,a)=py|t) pno(y | t,a) = p(y)

The interpretation is that the narrative N makes sense of the long-run
distribution p by imposing a particular explanation for what causes variation
in outcomes. The belief py(y | t,a) is a systematic, narrative-based distortion
of the objective conditional outcome distribution. Thus, the media affects the
consumer’s beliefs via two channels: (i) the signal function given by I, which
determines the consumer’s conditional belief over states; and (ii) the narrative
N, which determines the consumer’s conditional belief over outcomes.

More concretely, our interpretation of the second channel is that in addi-
tion to the signal s, the media also provides the statistical data described by
pn(y | t,a) and frames it as a causal quantity. For example, when peddling the

empowering narrative N*, the media quotes statistical data about the historical



correlation between a and y and pitches it as a causal effect of a on y.
Importantly, when the narrative N is false, py(y | ¢, @) is not invariant to the
consumer’s strategy, namely the long-run consumer average behavior given by

(p(a | 8))a,s- To see why, elaborate py(y | t,a) for each of the false narratives:

pve(y [ t.a) = p(s' [a)p(t' | $p(y | ', a) (3)
ltl
pve(y | t,a) = ZPSIt )p(a’ | s)p(y | t,d) (4)

pyo(y | £, a) Zpt’ Zp s [ )p(d | p(y |t d) (5)

The terms p(s’ | a) and p(a’ | ') involve the consumer’s strategy. In other
words, long-run consumer behavior affects narrative-based perception of the
mapping from actions to consequences (given a signal), which in turn affects the
consumer’s subjectively optimal decisions. If we view the long-run distribution
p as a steady state, we need an equilibrium notion of the consumer’s subjective
optimization.

Because py(y | t,a) may involve conditioning on null events, we make use
of a full-support perturbation. Specifically, let ¢ > 0 be arbitrarily small, and
let 0* be an exogenous full-support strategy (i.e., p(a | s) > 0 for every a, s).
The consumer’s endogenous, deliberate behavior is given by a strategy o, such

that the relation between (p(a | s)),.s and o is
pla|s)=(1—¢)-o(a|s)+e-0%(a]s) (6)

The interpretation is that a fraction ¢ of the consumer population follows o*,
while a fraction 1 — & makes subjectively optimal choices with respect to their

beliefs, as described by the following definition.’

5This is essentially the notion of personal equilibrium by Spiegler (2016), which coincides
with Berk-Nash equilibrium (Esponda and Pouzo (2016)) when the consumer’s subjective
model is defined by N. The only difference is in the treatment of full-support perturbations,
which we modify here for convenience.

10



Definition 1 (Equilibrium) Fize > 0 and (I, N). A consumer strategy o is

an equilibrium with respect to (I, N) and ¢ if, whenever o(a | s) > 0,

a € argmax Vin(s,a') = ) pi(t | s)pn(y | t.a )u(t,d',y) (7)

ty

Fix ¢ > 0. The media chooses (I, N) and a consumer strategy o to maximize
U(LN) =Y pt)Y p(s|t)Y pla| s)Vin(s,a) (8)
t s a

subject to the constraint that o is an equilibrium with respect to (I, N) and
e. We will focus on the ¢ — 0 limit of the solutions to this problem, and refer
to the (I, N) component of such a limit as an optimal media strategy. (The
only purpose of the full-support perturbation is to make expressions such as
(7) well-defined; our characterizations of optimal media strategies are invariant
to o*. Thus, unless close attention to the perturbation is required, we analyze
the limit directly and take it for granted that it can be justified by an arbitrary
perturbation.)

The media’s objective function (8) is the consumer’s expected anticipatory
utility. The interpretation is that anticipatory utility drives the consumer’s
demand for news media. The higher his anticipatory utility, the greater his
media engagement. We do not regard U as a measure of the consumer’s “true
welfare”. Rather, it is a proxy for his media engagement, which is what the

media cares about. Our task is to characterize the media’s optimal strategy.

Private/Public interpretations of a and y

According to one interpretation of our model, a represents a private action that
an individual media consumer takes, and y is a personal outcome of his choice.
For example, a can represent a career decision or a dietary choice, in which
case y represents earnings or health outcomes, respectively. The data that the
consumer relies on to form beliefs is aggregate, reflecting the historical choices
and outcomes of other consumers.

An alternative interpretation is that a represents a public choice (such as eco-
nomic or foreign policy), and y represents a public outcome (economic growth,
national security). According to this interpretation, the media consumer is a
representative voter, and the probability p(a | s) is the frequency with which

society selects a political leadership that implements a. This is a reduced-form

11



representation of a democratic process, such that society’s choice matches what

the representative voter deems optimal.

The necessity of false narratives for media bias

Suppose that the media is restricted to providing the true narrative N*. This
reduces the model to standard information provision by a sender who can com-
mit ex-ante to a Blackwell experiment. The sender faces a Bayesian receiver

whose indirect utility from a posterior belief y over ¢ is
max ) _u(t) Y ply |t a)ult,a,y)
t Yy

This is a conventional indirect utility function. Since it is a maximum over
linear functions of p, it is convex in p. Therefore, it is (weakly) optimal for the
sender to commit to a fully informative signal — i.e., p(s =t | t) = 1.

It follows that in our model, given the media’s objective of maximizing the
consumer’s ex-ante anticipatory utility, the media has no strict incentive to
provide partial or biased information unless it also peddles a false narrative.
Throughout the paper, we refer to the maximal anticipatory utility attained
by the true narrative and complete information as the rational-expectations

benchmark.

A revelation principle

Our model departs from the canonical information-design framework (see Berge-
mann and Morris (2019)), since it allows the designer to influence the subjective
model that the receiver holds. Nevertheless, the assumption that the consumer
always correctly perceives p(t, s, a) ensures that the standard revelation princi-
ple in the information-design literature can be adapted to the present setting,

which simplifies our analysis.

Remark 1 For any € and without loss of optimality, we can let the set of sig-
nals coincide with the set of feasible actions, and restrict attention to equilibria

in which o(a =s|s) = 1.

The proof follows the footsteps of Theorem 1 in Bergemann and Morris
(2016) — adapted to the single-player setting — and is therefore omitted. The
proof involves manipulating the signal function given by (p(s | t)):s and the

consumer’s behavior given by (p(a | s))as. In general, when the consumer forms

12



beliefs according to a misspecified model IV, such changes may affect py(y | ¢, a),
which could violate the revelation principle. The reason the principle holds in
our setting is that the manipulation of (p(s | t)).s and (p(a | s))as in the proof
leaves (p(t, a)):, unchanged. Even when the consumer adopts a false narrative,
he correctly perceives the joint distribution p(t,s,a). By expressions (3)-(5),
this means that py(y | t, a) remains unchanged as well, regardless of how t and
a are jointly distributed with s. This enables the standard Bergemann-Morris

proof to go through.’

3 Analysis

In this section we analyze the media’s optimal strategy. We begin with a
specification that serves as a running example in the paper. We then show that

the qualitative features of this example hold more generally.

3.1 “The American Dream?”

In this example, the variables ¢ and a take values in {0,1}. By the revelation
principle, we can assume s € {0,1} as well. The variable y takes non-negative
real values. The exogenous components of the data-generating process are
p(t=1)= % and E(y | t,a) = a- f;, where fo > f1 > 0. The consumer’s payoff
function is u(a,t,y) = ty — ca, where 0 < ¢ < min{f1, fo — f1}. The action a
represents a private decision whether to engage in a costly economic activity.
The outcome y indicates the extent to which the activity attains an objective.
The state t represents the returns from such attainment. Higher attainment is
associated with lower returns, reflecting background equilibrium effects.”

For a concrete story, the consumer is an aspiring entrepreneur who decides
whether to develop a new product. Suppose y € {0,1}, where y = 1 represents
being the first to succeed. The state ¢ = 1 means there is demand for the prod-
uct — in which case, more competitors flock to the market, thus lowering the

entrepreneur’s chances of being the first. In an alternative story, the consumer

6One minor distinction is that the obedience constraint is applied to the deliberate strategy
o, whereas the consumer’s subjective-expected-utility calculations in the proof involve the
conditional probabilities p(a | s) given by (6). However, this does not affect the proof.

TA more elaborate specification would model these forces explicitly, incorporating how
consumers’ decisions contribute to the equilibrium effects. Since this would add complexity
without altering the main qualitative insight, we chose not to do so. In this sense, we perform
a partial equilibrium analysis.

13



is a high school student (or his parent) who decides whether to exert costly
effort at school (private tutoring, extracurricular activities). The outcome y
represents the prestige of the college the student manages to enter. The state
represents the college wage premium. A higher premium makes colleges more
selective (hence the negative correlation between ¢ and y).

Under both stories, the media provides information about the fundamentals
represented by ¢, as well as a narrative about what drives the outcome y. The
narrative determines whether people attribute personal material outcomes to
internal factors under their control or to external factors beyond their control.
Thus, our example captures in stylized form the forces described by Iyengar
(1990) and Loury (2020), as mentioned in the Introduction: The media may
use a combination of false narratives and biased information to shape popular
perceptions about the role of personal agency and external circumstances in
determining life outcomes.

By the revelation principle, we can restrict attention to binary signals and

an equilibrium in which the consumer always plays a = s.

Rational-expectations benchmark

Suppose the media offers the true narrative N*. As we saw in Section 2, it is
optimal to couple this narrative with a fully informative signal. When ¢t = 0,
the consumer knows that ty = 0, and therefore plays a = 0. When ¢t = 1, he
knows that E(y | t = 1,a) = af;. Since ¢ < fi, the consumer plays a = 1. It
follows that the rational-expectations benchmark in this example is $(f; — ¢).
OJ

Narratives that omit the link a — y

Under the narratives N* and N?, the consumer believes that his action has no
effect on y, and therefore prefers to take the costless action a = 0. This means
that in any equilibrium, a = 0 with certainty for every ¢. Since y = 0 whenever
a = 0, it follows that F(y) = 0. Therefore, the consumer’s anticipatory utility is
necessarily zero, which is below the rational-expectations benchmark. It follows
that the media will necessarily offer a narrative that acknowledges a as a cause

of y. O

The empowering narrative

Under the narrative N* and any signal function I,
Ena(ty | a,s) =p(t =1]s)E(y | a) (9)

14



Observe that although the consumer believes that only a causes y, he cares
about ¢ because his net payoff is positive only when ¢ = 1.

The consumer’s subjective payoff from a = 0 is zero regardless of s, because
E(y | a =0) = 0. Let us now turn to his payoff from a = 1 for each s.
Applying the revelation principle, we guess an equilibrium in which ¢ = s on
the equilibrium path. We also guess that the obedience constraints (described

below) hold, and verify the guess at the end of the derivation. Under the guess,
E(yla=1)= Zptla—lft ZptIS—l (10)

Denoting ¢ = p(s = 1 | t) and plugging

q1
P t - 1 S = 1 o
( | ) q1 +qo
I—q
p( | ) E—
and (10) in (9), we obtain
Ene(ty|s=1a=1) = @ @fit ko )

q1+ Qo q1 + qo

and
I—q .Chfl‘f'QOfO
2—q1—q a1+ qo

The obedience constraints (which we check later) require (11) and (12) to be

Ena(ty| s=0,a=1)= (12)

weakly above and below c, respectively.

In the guessed equilibrium, when s = 0, the consumer plays a = 0 and gets
zero payoffs. The consumer’s anticipatory utility is p(s = 1) - [Ena(ty | s =
1,a = 1) — ¢|, which is equal to

Q1+QO‘( ¢ 'Q1f1+6]0f0_c)

13
2 Gi+q Gt (13)

Observe that when the media offers a fully informative signal (¢; = t), this
expression coincides with the payoff from N*. Thus, if the false narrative N¢
outperforms the true narrative, it must be coupled with incomplete information.
We now proceed to calculate the optimal I = (qg, ¢1) that accompanies N*. The

following claim simplifies the problem.
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Claim 1 Under N*, it is optimal to set g1 = 1.

Thus, if the optimal signal function has a bias, it must be an optimistic one
(i.e., sometimes reporting s = 1 in ¢ = 0). The simple proof of this claim (like
all proofs in this paper) is in the Appendix. The claim reduces the consumer’s

anticipatory utility into

1{m_

5 i 0 C(l + Q()>:| (14)

The unique value of ¢y that maximizes this expression is

qozmin{l,y/f0;f1—1}>0 (15)

We have thus constructed a media strategy consisting of the empowering nar-

rative and optimstically biased information, which outperforms the rational-
expectations benchmark.

Note that (14) is equal to p(s = 1) - [Ena(ty | s = 1,a = 1) — ¢|, which is
positive since it is above the rational expectations benchmark. Therefore, the
R.H.S. of (11) exceeds ¢, thereby satisfying the obedience constraint for s = 1.
Note also that ¢g; = 1 implies that (12) is zero, such that playing a = 0 when
s = 0 is optimal for the consumer. We have thus confirmed that the obedience

constraints hold under the media strategy we have derived. [

Thus, the optimal media strategy involves the narrative N* coupled with
positively biased information: Always sending a good signal in the good state,
and sending it with positive probability in the bad state.®

In terms of the story behind the example, the false narrative N claims that
attainment of a career or business objective depends entirely on one’s initiative.
The accompanying signal function has an optimistic bias, claiming that returns
from attaining the objective are high even when they are not. The media
exaggerates the attractiveness of the external environment, and suppresses —
via the empowering narrative — the negative effect that good fundamentals
have on the chances of a successful outcome. Therefore, we find it apt to refer

to the media in this example as peddling the “American dream”.?

8When ¢ > min{ f1, fo — f1}, no media strategy can outperform the rational-expectations
benchmark (which induces zero payoffs when ¢ > f7).
9The political-economics implications of popular perceptions of the role of personal choices
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The synergy between false narratives and biased signals

Biased information is necessary for N to beat the rational-expectations bench-
mark. Suppose the media provides full information. This means that ¢ and s
are perfectly correlated (s = t). The revelation principle means that a = s on
the equilibrium path, such that a and ¢ are perfectly correlated, too. But this
means that omitting ¢ as an explanatory variable for y does not lead to erro-
neous beliefs: p(y | a) coincides with p(y | ¢,a). In turn, this implies that the
consumer effectively has rational expectations and perfectly monitors ¢, which
gives the rational-expectations benchmark. Therefore, incomplete information
is necessary for N to enhance the consumer’s anticipatory utility.

The reason that the combination of N* and optimistically biased informa-
tion outperforms the benchmark is that it produces a correlation-neglect effect.
As expression (9) makes explicit, the consumer believes that ¢ and y are inde-
pendent conditional on (s, a). In reality, ¢t and y are negatively correlated. By
neglecting this correlation, the consumer attains a more optimistic belief about
the product ty conditional on s = a = 1. This effect is non-null only when

p(a=1]|t=0)> 0, which only happens when information is biased.

3.2 Generalizing the Example

The “American dream” example has three noteworthy features. First, the em-
powering narrative emerges as optimal. Second, it distorts consumer behavior
away from the rational-expectations benchmark. Finally, the combination of
these two effects works by leveraging an underlying negative correlation between
t and y (conditional on a = 1). We now present three results that generalize

these observations.

Proposition 1 If the media can outperform the rational-expectations bench-

mark, then N* is part of an optimal media strategy.

Thus, the empowering narrative N is an essential feature of media strategies
that beat the rational-expectations benchmark. The logic behind the result is
as follows. Because u is action-separable, a false narrative can have an effect on
ex-ante anticipatory utility only when it induces a belief that distorts the joint

distribution of (¢,y). By definition, the fatalistic narrative N* cannot do that.

in life outcomes have been studied by Piketty (1995) and Alesina and Angeletos (2005).
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In principle, the denial narrative N? can attain such a distortion. However,
this effect can be replicated (and possibly improved upon) by N® coupled with
no information. As the latter point demonstrates, the synergy between the two
components of media strategies plays a key role in the proof of this general
result.

The next result addresses the consumer behavior that the optimal media
strategy induces. We say that the payoff function and the exogenous data-
generating process form a regular environment if, under the true narrative cou-
pled with complete information, the consumer has a unique best-reply which
is a one-to-one function of the state. That is, in regular environments different

states prescribe different unique actions under rational expectations.

Proposition 2 Suppose the environment is reqular. If an optimal media strat-
eqy outperforms the rational-expectations benchmark, then its induced condi-

tional distribution (p(a | t)):, is different from that benchmark.

Thus, when the media deviates from the rational-expectations benchmark,
it necessarily induces changes in consumer behavior.!’ To see the role of regu-
larity in this result, consider the payoff specification of Section 3.1, and modify
the data-generating process by assuming E(y | t,a) = 1 —t for every t,a.
Under rational expectations, the consumer’s optimal action is a = 0 for every
t, and the rational-expectations payoff is 0 (because @ = 0 and ty = 0 with
probability one). Using similar arguments as in Section 3.1, it can be shown
that it is optimal for the media to provide N coupled with no information (or,
equivalently, N? with an arbitrary signal function). The consumer responds by
playing a = 0. His anticipatory payoff is %, beating the rational-expectations
benchmark, although the behavior is the same. Thus, without regularity, an
optimal media strategy can outperform the benchmark without any effect on
consumer behavior.

Proposition 2 has implications for the consumer’s objective welfare (i.e., his
expected utility according to the true data-generating process). In a regular

environment, the optimal media strategy lowers the consumer’s true welfare.

10Proposition 2 does not claim that the media necessarily employs biased signals. We
cannot rule out the possibility that it is optimal for the media to accompany N with full
information, anticipating that the consumer’s subjective best-reply will involve mixing (the
revelation principle does not guarantee that a = s in all equilibria).
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However, this may not be true in irregular environments: The consumer may
entertain the illusion of higher expected payoffs at no objective cost.

Our final result clarifies why the negative correlation between t and y was
required for the false narrative to emerge in the American dream example. In
preparation for this result, suppose ¢t and y take non-negative real values, and
that v (the gross payoff from t,y) is a supermodular function.!! We say that
p(y | t,a) satisfies the monotone likelihood ratio property (MLRP) if for every
a, t’ >t and vy >y,

p(y |t a) S p(y |t a)
py|t,a) ~ ply|ta)

This is a familiar property, which implies that ¢ and y are affiliated given a.

Proposition 3 Suppose that v is supermodular and that p(y | t,a) satisfies
MLRP for every a. Then, the media strategy consisting of the true narrative

N* coupled with complete information is optimal.

This result establishes that when ¢ and y are positively correlated (in the
MLRP sense) given a, the media cannot beat the rational-expectations bench-
mark. Thus, the negative-correlation-neglect aspect of the American dream
example is not accidental. The proof makes subtle use of the revelation prin-
ciple, combined with standard results on the supermodular order for bivariate

distributions.

An example: Matching the state

We now present a simple example that illustrates the generality of the forces
behind the American dream example. Let t,a,y € {0,1}. The state ¢ is uni-
formly distributed. Let u(t,y,a) = 1[t = y] — i.e., the consumer wishes to
match the outcome to the state, Note that C'(a) = 0 for every a. Denote
0o = ply = 1| t,a). Assume 017 = 6y > % and #y; > 011. As a result,
the rational-expectations optimal strategy is a = t, such that the rational-
expectations payoff is %6’11 + %(1 —0n) = % Note that 611 > 1 — g0 — i.e.,
the consumer’s optimal objective payoff is higher in state ¢ = 1. Thus, while
different from the American dream example in many respects, it shares two key
features: In both examples, ¢ = 1 is a “good” state; and an outcome that is

considered good in ¢ = 1 is actually more likely in ¢ = 0.

"Tn the “American dream” example, v(t,y) = ty, hence it is supermodular with respect
to the natural order on ¢ and y.
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We do not derive the optimal media strategy, but merely settle for showing
that the media can outperform the rational-expectations benchmark with the
empowering narrative, coupled with the following biased signal function: When
t =1, s = 1 with probability one; and when t = 0, s = 1 with probability € > 0.
Since the obedience constraints hold with slack under rational expectations, by
continuity they continue to hold with slack if ¢ is sufficiently small. Hence, we
can take it for granted that the consumer always plays a = s.

It follows that the consumer’s anticipatory utility is

p(s = Dpt=1[s=ply=1|la=1)+pt=0[s=1)ply=0]a=1)]
+p(s = 0)p(y=0]a=0)

which equals

L, 1 L Lo ) (1- Lo Sy
J— _6 . PR— —
2 9 T+e\ld4e 14" 1+e lre ™ 14e™

This expression is higher than the rational-expectations payoff if
oo + Oo1 — 2011 + €boo — €001 > 0

Since 017 = 0y and 6y; > 611, this inequality holds if ¢ is sufficiently small.
Thus, a combination of the empowering narrative and a signal with a small

optimistic bias beats the rational expectations benchmark.!?

4 Heterogeneous Consumers

Media consumers often hold varied preferences, leading them to gravitate to-
ward distinct news outlets that may differ both in the information they provide
and the narratives they promote. This section explores how taste heterogeneity
impacts the narratives and quality of information that consumers are exposed
to.

To introduce preference heterogeneity into our model, we let the supply

side consist of multiple media strategies that consumers can choose from, each

12Tt can be shown that the other false narratives are strictly inferior to the empowering
narrative.
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according to his preferences. We consider a monopolistic media platform acting
as a gatekeeper that restricts the entry of media providers (each represented by a
distinct media strategy). The monopolist’s objective is to maximize consumers’
aggregate anticipatory utility — reflecting the continued assumption that this
corresponds to maximizing their platform engagement.

Formally, the platform commits ex-ante to a menu M of pairs (I, N). The
set of consumer types is © = [0, 1]. Types are distributed according to a contin-
uous and strictly increasing cdf G with full support. Let uy be type 6’s payoft
function. Each type 0 selects a pair (Iy, Ny) € M and a signal-dependent action
ag(s) to maximize his ex-ante anticipatory utility. The platform’s objective is
to maximize consumers’ aggregate ex-ante anticipatory utility.

The platform faces a “second-degree discrimination” problem, which arises
because it cannot prevent consumers from freely choosing their favorite media
strategy on the menu. As we will see, the behavior of consumers who follow one
news outlet may affect the beliefs of consumers following different outlets. This
effect, which we refer to as an “equilibrium data externality”, is what makes

the menu-design problem non-trivial.

The menu design problem

To formally describe the design problem, we begin with how consumers eval-
uate alternatives. Fix some profile of consumer types’ media-strategy choices
and signal-dependent actions, (I, Ny, (as(s)))sco. As in Section 2, let ¢ > 0
be arbitrarily small and let o* be a fixed full-support signal-dependent action
distribution. The perturbation’s role continues to be to ensure that consumers’
subjective beliefs do not involve conditioning on null events; and as before, the
exact structure of ¢* is irrelevant.

Aggregate consumer behavior is given by (p(a | t)),:, where
pla|t) = /921?19(8 1) -{(1 —¢)-1ag(s) = a] +e-0"(a|5)}dG(0) (16)

and (pr,(s [ t)),, is the Blackwell experiment given by Iy. Denote a = (a(s))s.

Given (p(a | t))at, consumer type ¢’s ex-ante evaluation of any (I, N,a) is

Us(I,N,a) = pi(s) Y _pit] s)pn(y | t,a(s)us(t,a(s),y) — (17)

t7y

In this formula, p;(s) and p;(t | s) are induced by the objective prior
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probability p(¢) and the Blackwell experiment /. The conditional probability
pn(y | t,a) is as defined in Section 2, based on p(t,a,y) = p(t)p(a | t)p(y | t, a),
with p(a | t) representing aggregate consumer behavior as in (16). Thus, al-
though different consumer types may select different media outlets, they do not
live in isolated islands: They all belong to the same society, and the news media
they consume offer narratives that interpret the same aggregate data arising
from the choices of all consumers. It follows that when Ny is a false narrative,
the anticipatory payoff that type 6 gets from his chosen triplet (I, Ny, (ag(s)))
is affected by the choices made by all the other types, since these determine the
joint aggregate distribution p(¢,a,y). This is the equilibrium data externality
we referred to above.

Effectively, the platform’s problem is to design a menu of (I, N) pairs that
maximizes consumers’ aggregate anticipatory utility, subject to the constraint
that each consumer type selects the pair — and subsequent signal-dependent
actions — that maximize his own anticipatory utility. Formally, the platform

chooses a profile of triplets (Ip, Ny, ag)pco to maximize

/U@(Ig, N@, ag)dG<(9)

subject to the constraints that for every # € ©: (i) the triplet (I, Ny, ap)
maximizes Uy over the set {Iy, Ny, ag}gco; and (ii) ag maximizes Uy(ly, Ny, a)
given (Ip, Np). The two constraints in this problem constitute an equilibrium
requirement, as in Definition 1, since Uy is defined with respect to (p(a | t)),

13 From now on, we take the

which itself is induced by consumers’ choices.
equilibrium aspect of the platform’s problem for granted, and usually refrain
from explicit equilibrium terminology. Throughout this section, we analyze the
¢ — 0 limit of the solution to the platform’s problem.'

Consumers’ choice of (I, N) from the platform’s menu involves comparing
different models, and therefore different beliefs. We do not envisage consumers
as rationally and explicitly deliberating over this problem like rational scientists.
Instead, our interpretation is that consumers are attracted to the news outlets
that make them more hopeful about the future (conditional on taking certain

actions). Consumers try various news media, experience the anticipatory feeling

13We rule out mixing by consumers. This entails no loss of generality, as the set of consumer
types who would mix has measure zero.

1In proofs, we typically analyze the limit directly, and make explicit reference to the
full-support perturbation only when necessary.
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each generates, and gravitate toward the news outlet that offers the better
illusion — even if systematic observations of the past can refute these illusions.

We believe this behavioral account is plausible for news media consumption.

4.1 A General Result

This sub-section presents a result that partially characterizes optimal menus,
under minimal structure on the primitives. First, we allow for arbitrary sets
of feasible signal functions I, as long as they include full information and
no information. Second, ¢ and a take real values in finite sets. Let a* de-
note the lowest feasible action. Third, type 6’s payoff function takes the form
up(t, a,y) = v(t,y) — C(a,0), where C' is continuous in # and strictly increasing
in both arguments. To avoid uninteresting knife-edge cases, we assume: (i) a* =
arg max,[v(t,y) — C(a, 1)] for every t; and (ii) a* < argmax,[v(t,y) — C(a,0)]
for some t. In other words, under rational expectations and complete informa-
tion, high-cost types always take the least costly action, whereas low-cost types
sometimes take a costly action.

Under these restrictions, we can state the following result.

Proposition 4 In the € — 0 limit, any optimal menu must include a false
narrative. Furthermore, there is an optimal menu that includes N* or N¢,

such that a positive measure of types play a > a* with positive probability.

The comparison with the homogenous-consumers case is stark. According
to Proposition 3, there is a substantial class of environments for which no media
strategy beats the rational-expectations benchmark in the homogeneity case.
In contrast, false narratives are always essential to the platform’s strategy in
the heterogeneity case.

The equilibrium data externality drives this effect. To see why, recall the
American Dream example. Let f; = %, and suppose there are two consumer
types, L and H, characterized by ¢, ~ 0 and cy ~ 1, with equal shares in the
population. Under the true narrative and full information, low-cost consumers
obey the signal and earn %(% — ¢r) > 0, whereas high-cost consumers choose
a = 0 and earn zero. Now imagine that the platform introduces an additional
media strategy consisting of the fatalistic narrative (coupled with an arbitrary

signal function). Suppose consumers self-select as follows: Low-cost consumers
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stick to the true narrative, while high-cost consumers now switch to the fatalistic
narrative.

We now check that this self-selection is subjectively optimal, and that it
induces higher overall anticipatory utility. For low-cost consumers, the true
narrative (coupled with full information) continues to induce a = ¢ as an optimal
response, and generate an anticipatory utility of %(% — ¢p). For any consumer
who adopts the fatalistic narrative, the optimal response is a = 0 and the
induced anticipatory utility is p(t = 1)- E(y = 1 | t = 1). Under the assumption
i
For

low-cost consumers, this is inferior to the true narrative, while the opposite is

that only low-cost consumers play a = 1l att =1, E(y =1 |t = 1)

<=l

It follows that the anticipatory utility from the fatalistic narrative is

the case for high-cost consumers.

This confirms that the self-selection we assumed is subjectively optimal for
all consumers. Moreover, since now high-cost consumers earn a strictly positive
anticipatory utility, the new menu improves on the original one. Importantly,
this improvement necessarily arises because the equilibrium externality is one-
directional: The choices made by consumers who adopt the true narrative exert
a positive externality on consumers who opt for the fatalistic narrative; while
consumers who adopt the true narrative are immune to any externality.

This example also illustrates a key difference between the heterogeneous-
population case and the homogenous-population model analyzed in Section 3.
For the fatalistic narrative to generate a positive anticipatory utility for any
consumer, there must be a positive fraction of the consumer population who
play a = 1 at t = 1. If all consumers are of type H, none of them will find
this profitable. In contrast, when there are also low-cost consumers in the
population, the narratives N* and N* can drive them to play a =1 at t = 1,
thus generating a positive externality on high-cost consumers who adopt N?.

The result’s second part states that without loss of optimality, the platform’s
menu includes a narrative that includes actions as a cause of outcomes. Unlike
the first part, here, we cannot say categorically whether the menu must include
such a narrative, nor whether it is distinct from the false narrative implied by

the result’s first part.
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4.2 Revisiting the “American Dream”

We now turn back to the “American dream” example of Section 3.1, extending
it by introducing consumer heterogeneity. Specifically, we identify the consumer
type 0 with the cost parameter c. We impose two restrictions that are consis-
tent with those made at the beginning of the previous sub-section. First, let
f1 < 1. Second, the domain of feasible signal functions is restricted: s € {0,1},
and Pr(s = 1 | ¢ = 1) = 1. This restriction entailed no loss of generality
in the representative-consumer case of Section 3.1. This is no longer the case
here. The restriction also means that we cannot apply the revelation princi-
ple. Accordingly, we will not take it for granted that consumers’ actions mimic
the signal they receive. We impose this restriction for tractability, as a result
of several non-standard sources of complexity. First, since different types can
select different narratives having non-linear effects on their beliefs, there is no
obvious single-crossing-like argument that would impose order on the incentive
constraints. Second, the equilibrium data externality is global: When we change
the (I, N) that one interval of types selects, this affects how every type evalu-
ates the false narratives on the menu. Therefore, we cannot reduce the problem
to checking local incentive constraints. Finally, since mechanism-design with
multi-dimensional instruments is typically difficult to solve, our domain restric-
tion simplifies the analysis by reducing the dimensionality of the platform’s
instruments (which consist of Blackwell experiments and narratives).

Thus, in what follows, each signal function [ is identified with g, which is
the probability of submitting s = 1 when ¢ = 0. The probability of ¢t = 1
conditional on s under [ is thus p,(t =1 | s) = s/(1 + ¢). In particular, when
the consumer observes the signal s = 0, he infers that ¢ = 0 and therefore ty = 0
with probability one. Therefore, we can take it for granted that all consumer
types play a = 0 and earn zero payoffs when receiving the signal s = 0. This
observation enables us to identify a with the action taken at s = 1, denoted
a(1), and simplify U.(g, N,a(1)) into

Ue(g; N;a(1)) = py(s = 1) - [py(t = 1|s = 1) En(y[t = 1,a(1)) — ca(1)]

- e 1—iqm<y|t — La(1)) - ca(1)
_ %EN(y|t:1,a(1))—@a(1) (18)
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Likewise, consumers’ aggregate state-dependent behavior can be simplified into

pla=1]t=1)= /0 a.(1)dG(c) pla=1]t=0) = /0 4o (0)dC(c)

We can now restate the platform’s problem: Choose a profile (q., N¢, a.(1))cec

that maximizes

/ ' Uler Noy ae(1))dG(0)

subject to the constraints that for every ¢, U.(qe, Ne, ae(1)) > Uu(qe, Neryaw (1))
for every ¢ € C; and that a.(1) maximizes U, given (g., N.). The latter con-

straint can be written as follows:

L En(y|t=1a=a.l)) - ca.l)
> = En(y|t=1,a=1-a. 1)) —c(l—a.l))

Recall that the constraints are equilibrium conditions, because (a.(1)).cc affects
Enx(y|t=1,a) when N is false.

Proposition 5 In the ¢ — 0 limit, the platform mazimizes its objective func-
tion with a menu that has the following structure. There ezist ¢** € (0,1] and
c* €10, c™] such that:

(i) All consumer types in [0, c*] choose (¢*, N*) with ¢* > 0 and play a = s.

(17) All consumer types in (c*,c™] choose (¢*, N*) and play a = s. Moreover,
if ¢ =0, then ¢* = 0; and if ¢* > 0, then ¢* < ¢°.

(431) All consumer types in (c**,1] choose one narrative N € {N*, N}, coupled

with an arbitrary q, and always play a = 0. If ¢ = 0, then N = N,

This result demonstrates that differentiation among consumer types plays
out differently here than in the homogenous-consumers case of Section 3.1.
In that environment, the same narrative (N®) serves any consumer type; the
differentiation between them is done entirely through the signal function.!® In
contrast, differentiation between types in the heterogeneous case is carried out

by offering a menu of narratives.

15Tn principle, the menu-design problem can be defined for a homogenous population, where
identical consumers can select different pairs (I, N). Nevertheless, it can be shown that in
the “American dream” example, the degenerate menu of Section 3.1 is optimal.
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Specifically, each of the narratives that admit a as a cause of y is cou-
pled with a unique signal function. The reason is that thanks to our re-
stricted domain of signal functions, different media strategies that share the
same narrative are Blackwell-ordered, and consumers will never strictly prefer
the Blackwell-dominated ones among them. The empowering narrative, which
caters to low-cost consumers, is accompanied by a biased signal. The true nar-
rative, which caters to mid-cost consumers, is accompanied by a less biased
signal (a fully unbiased one if the first segment is empty). The narrative that
omits a as a cause of y (without loss of optimality, there is at most one) is ac-
companied by an arbitrary signal function, and induces the action a = 0 with
certainty. Thus, we have a proliferation of narratives, which lead to polarized
beliefs and behavior.

The possible emergence of the upper market segment, which adopts a nar-
rative that omits a as a cause of y, is a consequence of the equilibrium data
externality. As we saw in Section 3.1, these narratives never prevail in the
homogenous-consumers case. In contrast, under consumer heterogeneity, high-
cost types can “free ride” on low-cost types, who sometimes play a = 1 and thus
generate a positive anticipatory utility for any consumer who adopts N* or N?.
These narratives are self-serving for high-cost types because they rationalize
shirking.

The equilibrium data externality can chip away at the middle market seg-
ment of consumers who adopt N*. To see why, imagine that the denial and
fatalistic narratives are added to a menu that originally excludes them. As
upper-middle cost types are attracted to one of these narratives, the fraction of
consumers who play a = 1 at ¢ = 0 among those who ever play a = 1 increases
(because low-cost consumer types receive a more biased signal than mid-cost
types). Since fy > f1, this makes the empowering narrative even more attrac-
tive for lower-middle cost types. As such consumers switch to the empowering
narrative, the overall frequency of consumers who play a = 1 at t = 0 increases,
which makes the denial narrative even more attractive for upper-middle cost
types. Thus, the effects of the equilibrium data externality on the two sides of
the middle market segment are mutually reinforcing. When the negative cor-
relation between t and y is sufficiently strong, this force can all but eliminate

the middle segment, as the following result demonstrates.
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Proposition 6 If fy is sufficiently large, then the platform mazximizes its ob-
jective with the menu {(1, N), (1, N®)}, such that ¢* = ¢** < 1 (these are the
cutoffs defined in Proposition 5). Consumers with ¢ < ¢* choose (1, N*) and
always play a = 1; whereas consumers with ¢ > ¢* choose (1, N%) and always

play a = 0.

Thus, when fy is large, news media never provide any information to any
consumer, and only false narratives prevail. Consumer behavior is highly po-
larized: High-c consumers always play a = 0 whereas low-c consumers always
play a = 1. Both market segments are non-empty. What generates this po-
larization is the different narratives that the two consumer segments adopt:
Low-c consumers opt for the empowering narrative while high-c¢ consumers opt
for the denial narrative.

Proposition 6 does not rely on any assumptions about the distribution of
consumer types. For specific distributions, the same pattern arises even when

the gap between f; and f; is moderate, as the following result illustrates.

Claim 2 Let fo = ]., fl =1

97
described in Proposition 6, with ¢* =

and ¢ ~ U|0,1]. There is an optimal menu as

3
11

This claim, as well as Proposition 6, provide examples in which the plat-
form’s optimal menu involves no information provision. This is not a general
feature. Indeed, for other specifications the optimal menu can involve full in-
formation transmission. For illustration, suppose that f, < 2f;, and that G
is almost entirely concentrated around some ¢ € (fy — fi, f1). This is a small
perturbation of a homogenous-population model in which (0, N*) is the optimal
media strategy. It can be shown that in the perturbed case, ¢* = 0 — i.e., N
is not on the menu. The reason is that there are too few low-c types to make
N® attractive (they would find N superior to N* only when there are enough
consumers who adopt N® and play a = 1 at ¢t = 0). As a result, (0, N*) is
the only media strategy on the menu that ever generates a = 1. Consumer
types below some cutoff ¢ select (0, N*). Types above ¢ adopt the narrative
N' (which, without loss of generality, is also accompanied by fully informative
signals). Thus, Proposition 5 does not imply a clear-cut conclusion regarding
the prevalence of media bias in the American-dream example: That will depend

on the consumer type distribution.
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A feature that is robust in the American-dream example is the proliferation
of narratives that generate polarized beliefs. By comparison, if the platform
were restricted to offering the true narrative, it would provide full information
to all consumer types, thus producing homogenous beliefs. Consumers’ different
preferences would still lead to different behavior, but there would be no belief
polarization. This is not the case under the optimal menu, even when all
consumers receive full information.

This distinction has objective welfare implications. Under the true narrative
with full information, consumer types above some threshold ¢ play a = 0 and
earn zero anticipatory utility. Under the optimal menu with full information
provision, these same types act the same but earn positive anticipatory util-
ity because they adopt the false fatalistic narrative (which generates positive
anticipatory utility by free riding on the low-cost types’ adoption of the true
narrative and action choice a = t). As a result, consumer types slightly below
¢ are attracted to the false narrative and also play a = 0. The cutoff type
¢ induced by the optimal menu, which separates consumers who play a = ¢
from whose who always play a = 0, lies below ¢. In terms of objective wel-
fare, the types ¢ € (¢, ¢) are worse off under the optimal menu relative to the
rational-expectations benchmark, because they play a = 0 at ¢ = 1 even though
fi>c

4.3 Summary

In the representative-consumer version of the American-dream example, the
optimal media strategy was a bundle consisting of the empowering narrative
and optimistically biased information. In contrast, consumer preference hetero-
geneity gives rise to a proliferation of narratives, some (or all) of which are false.
High-cost consumers adopt a narrative that gives them license not to take the
costly action. Low-cost types, who sometimes do take it, exert a positive exter-
nality on high-cost types, who now enjoy a positive anticipatory utility. In terms
of the phenomena highlighted by Iyenger (1990) and Loury (2020), consumers
hold different worldviews regarding the role of personal agency and external
factors in determining their material success, because they self-servingly take
these worldviews from different news outlet.

Thus, the heterogenous-consumer version of our example predicts a coexis-

tence of conflicting narratives that cater to different segments of the consumer
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population. Depending on the consumer type distribution, media bias can
be extreme, which exacerbates narrative-driven belief polarization and helps

crowding out the true narrative.

5 A Competitive Media Market

In this section we continue to study the heterogeneous consumer population,
under the same restrictions on primitives as in Section 4.1, but with a different
market structure: We remove the monopolistic gatekeeper and analyze a “per-
fectly competitive” news-media market. The key difference from the monopoly
case is that competitive media providers do not internalize the equilibrium data

externality that played a key role in the previous section.

Definition 2 (Competitive equilibrium) A profile (Iy, Ny, ag)gco is a com-
petitive equilibrium if for every 0 € ©, (Ig, Ny, ap) mazximizes Uy over all possible
triples (I, N,a); where Uy is defined as in (17) and calculated taking as given
the aggregate distribution (p(a | t)a:) that is induced by (ag)pco-

Unlike the monopoly case, here each media strategy targets a consumer
type and maximizes his anticipatory utility. As in Section 4.1 — and under
the same restrictions on primitives — we can describe some general features of

competitive equilibrium.

Proposition 7 (i) A competitive equilibrium includes at least one false narra-
tive. (ii) If (Ig, Ny, ag)gco is a competitive equilibrium, then so is (I*, Ny, ag)sco,

where I* is a perfectly informative signal function.

Part (i) of this result establishes that market competition does not eliminate
false narratives. The culprit, as before, is the equilibrium data externality:
High-cost consumer types can adopt the fatalistic or denial narratives, and
enjoy an anticipatory payoff thanks to low-cost types’ choice of narratives that
induce costly actions.

In contrast, part (i) means that competition does eliminate media bias.
The reason is that the maximization of type #’s anticipatory utility takes p
as given, without internalizing the effect of the behavior induced by (I, Ny)

on py. Thus, for any given N, the maximization of Uy with respect to I and
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a is reduced to a conventional problem of maximizing a convex function of
posterior beliefs. It follows that a fully informative signal maximizes Uy (as in
the rational-expectations benchmark). It is the unique maximizer if it induces
a =t as the unique best-reply.

We now present a complete characterization of competitive equilibria for
our “American dream” specification. As before, consumer types are identified
by their cost parameter c¢. Unlike Section 4.2, here we need not restrict the
set of feasible signal functions, except for the purely expositional restriction to

binary signals that take the values 0 or 1.

Proposition 8 There is an essentially unique competitive equilibrium in the
“American dream” setting. Specifically, there is ¢ € (0,1) uniquely given by the
equation ¢ = f1(1 — G(€)), such that N, = N* for every ¢ < ¢; and N. = N*

for every ¢ > c.

By essential uniqueness, we mean that there could be other menus of media
strategies that implement the same profile of beliefs and actions. When a
consumer chooses N, the exact signal function is irrelevant for his beliefs and
actions. Also, we could replace N* with N, and consumers’ beliefs would be
identical.

The competitive-equilibrium menu has the same structure as in the monopoly
case when it leads to ¢* = 0 (indeed, the cutoff ¢ is the same as the one men-
tioned toward the end of Section 4.2). Consumers who always play a = 0 select
the narrative N*. The reason is that N? beats N* when E(y) > E(y [t =1) —
which can only happen if p(a = 1| ¢ = 0) > 0. However, this is never the case
in competitive equilibrium, because consumers who sometimes play a = 1 have
fully informed, correct beliefs and therefore play a = t.

Revisit our numerical example from Section 4.2, where fo =1, fi; = %, and
¢ ~ UJ0,1]. In this case, we have ¢ = %, which is above the cutoff ¢* = % of the
monopoly case. Thus, under this specification, competition weakly improves

informativeness and objective welfare for all consumer types, and strictly so

3 1

for the types in (53, 3). However, the following claim shows that this feature is

not robust.

Claim 3 There ezist (fo, f1, G) for which a positive measure of consumer types
in the “American dream” example are objectively better off under monopoly than

i competitive equilibrium.
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The intuition for why market competition need not be objectively beneficial
for all consumer types is as follows. In competitive equilibrium, the value of fy
is irrelevant for the structure of equilibrium and consumers’ objective welfare.
In contrast, when f; is large enough, it encourages a monopolistic platform to
introduce N® into the menu, coupled with maximally biased information, which
leads many consumers to adopt this narrative and play ¢ = 1 when t = 0. When
f1 is low enough, some of these same consumers commit the opposite error —
always playing a = 0 — in competitive equilibrium. For suitable primitives,

the latter error is objectively worse than the former.

6 Discussion

This paper continues a research program on the role of causal narratives in
economic and political interactions. Eliaz and Spiegler (2020) presented a mod-
eling framework that formalizes narratives as directed acyclic graphs (building
on Spiegler (2016)), where agents’ adoption of narratives is based on the antic-
ipatory utility they generate.'® The present paper merges this framework with
the traditional information-design agenda, showing how narrative and informa-
tion provision can be viewed as two dimensions of a broader belief-manipulation
strategy. Indeed, a key message of this paper is that there are synergies between
these two dimensions. Using this framework, the paper offers a new approach
to modeling the market for news, focusing on the role of media as suppliers of
narratives. Two additional methodological innovations are the screening prob-
lem that arises under consumer heterogeneity (where the narrative instrument
brings a new kind of externality into the information-design problem), and our
conception of a competitive media market.

We conclude the paper with a few comments on our modeling approach,
and a discussion of related literature (especially on the phenomenon of demand-

driven media bias).

Non-instrumental demand for news
Our model assumes that consumers’ demand for news is entirely non-instrumental,

rather than involving a mixture of instrumental and non-instrumental motives.

16Eliaz and Spiegler (2020) and Eliaz et al. (2025) apply this framework to political
competition. Levy et al. (2022b) offer a related approach, focusing on dynamics and multi-
dimensional policies. Recent empirical and experimental approaches to causal economic nar-
ratives include Ash et al. (2021), Andre et al. (2022), Charles and Kendall (2022), Macaulay
and Song (2023) and Ambuehl and Thysen (2023).
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We make this assumption for several reasons. First, it obviously enables a
sharper analysis. Second, as we saw, the distinction between instrumental and
non-instrumental demand is irrelevant when the media is restricted to the true
narrative. Thus, demand for news in our model already has a heavy dose of
rationality. Finally, we believe that a model in which consumers evaluate media
strategies according to a weighted average of material and anticipatory utility
(as in Brunnermeier and Parker (2005)) would deliver similar qualitative results

while making the analysis less transparent.!”

The media’s anticipation of equilibrium effects

In solving its problem, the media takes into account the consumer’s equilib-
rium response to the media strategy. This naturally raises the question of
whether the media knowingly anticipates equilibrium effects. One interpreta-
tion is that the media is not aware of them a priori. Instead, it reacts to past
data about consumer engagement, possibly using algorithmic learning. The
equilibrium effects that shape consumers’ media engagement will be reflected
in the learning process. At any rate, our methodology is in essence the same as
in the multi-agent information design literature (e.g., Bergemann and Morris
(2019)), which evaluates information structures according to agents’ equilib-
rium responses. And as in that literature, our media can select among equilib-
ria when its strategy induces multiple equilibria. The key difference is that the

equilibrium notion in our model deviates from rational expectations.

6.1 Related Literature

The media-studies literature has examined the effects of narrative employment
by the media. Iyengar (1990) provides experimental evidence on how two dif-
ferent narratives used by the media when reporting on poverty affect subjects’
perceptions. The “thematic narrative” describes poverty as part of a national
trend or against the background of some public policy. The “episodic narra-
tive” focuses on the poverty of specific individuals or families. Subjects exposed
to the thematic narrative tend to attribute poverty to government or society
at large, while those exposed to the episodic narrative attribute poverty to

the poor. More recently, Schmidt (2025) investigates how economic journalists

I7A previous version of this paper (Eliaz and Spiegler (2024)) analyzes a variant of our
model with a mixed consumer population, some of whom know the true model N* and
therefore have purely instrumental demand for news.
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explain post-Covid inflation causes and persistence compared to professional
economists: The evidence suggests that relative to professionals, journalists
are more likely to attribute inflation to specific entities such as the ECB and
corporations.

Within the economics literature, the phenomenon of media bias has been
studied from various points of view: See Prat and Stromberg (2013) and
Gentzkow et al. (2015) for comprehensive reviews. Our paper contributes
to a theoretical strand in this literature that tries to explain media bias as a
demand-based phenomenon arising from consumers’ non-instrumental demand
for information. The basic idea that consumers derive intrinsic utility from be-
liefs or from the news they consume is related to findings in disciplines outside
economics. For example, a meta-study by Hart et al. (2009) finds that when
participants are faced with a choice between information that supports their
prior beliefs and information that may challenge it, they exhibit a preference
for the former. Within the context of news media, Van der Meer et al. (2020)
find evidence that participants are more likely to view news that confirm their
prior beliefs than news that oppose them.

Mullainathan and Shleifer (2005) attempt to model this phenomenon. They
formalize both states of Nature and news as points along an interval. When a
consumer confronts news, he incurs a cost that increases in the distance between
the news and the mean of his prior belief. Media’s strategic choices are thus
reduced to a Hotelling-style model, where the consumer’s psychological cost is
analogous to a transportation cost in the standard Hotelling model.

Gentzkow et al. (2015) present a model in which consumers’ utility has two
additively separable components. The first component is a standard material
expected-utility term that employs the consumer’s posterior beliefs, which are
obtained conventionally via Bayesian updating. This component treats beliefs
in the usual instrumental manner. The second component is a function of the
consumer’s prior belief and the distribution of signals, such that if the prior
leans in the direction of one state, then the function increases in the frequency
of the signal whose label coincides with that state’s label. This captures the
idea that people like consuming news that support their prior beliefs. Note that
this non-standard component does not reflect any belief updating. In particular,
if the media always sends a signal that coincides with the state the consumer
deems more likely (such that effectively the signal is entirely uninformative), the

non-instrumental term reaches its maximal possible level given the consumer’s
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prior belief.

Thus, both Mullainathan and Shleifer (2005) and Gentzkow et al. (2015)
assume that the hedonic effect of news is orthogonal to belief updating. We
view this dissociation as a limitation of the existing models (that we are aware
of). We believe that even when people appear to behave as if they dislike a
clash between news and their prior beliefs, this reflects their prediction that
the news will generate undesirable posterior beliefs. Therefore, incorporating
this forward-looking motive into models of non-instrumental demand for infor-
mation has value.

Against this background, our model introduces two innovations. To our
knowledge, it is the first model of news media as suppliers of narratives in ad-
dition to information. It also appears to be among the first models (along with
Herrera and Sethi (in press)) in which the hedonic aspect of media consumers’
beliefs is fully integrated with Bayesian updating. Eliaz and Spiegler (2006) is
a precedent for this aspect of our model. In that paper, we studied demand
for information — represented by prior-dependent preferences over Blackwell
experiments — driven by maximization of expected utility from (correctly spec-
ified) Bayesian posterior beliefs. Since that model allows for non-convex utility
from beliefs, it accommodates demand for information that is non-increasing
in Blackwell informativeness. Lipnowski and Mathevet (2018) examine optimal
information provision for agents with such preferences.

The assumption that news consumers seek hopeful narratives may appear to
be at odds with the common notion that news media exhibit a “negativity bias”
(e.g., see Robertson et al. (2023)). We believe, however, that the two ideas
are orthogonal. First, what often attracts consumers to negative news is their
element of drama or sensationalism (e.g., a collapsing bridge). Second, when
we measure negativity of a news piece by the prevalence of “negative words”,
we may fail to capture its message that bad outcomes are a consequence of
wrong decisions (which a false narrative like N in our model conveys). Third,
it is not clear that media consumers invariably regard bad things that happen
to other people as bad news.

There is also a sense in which negativity bias complements our perspective.
When news exaggerate how bad things are, they only strengthen the apparent
solution offered by a false empowering narrative. Therefore, news media may
have an incentive to magnify today’s problems in order to amplify the illusory

gain provided by the false narrative (e.g., think of a cable news channel that
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exaggerates a national-security risk and offers military intervention as a means
for removing it). This effect can be captured by a modification of our model,
in which news media maximize consumers’ anticipatory utility relative to the
perceived status quo, rather than absolute anticipatory utility.

Our assumption of Bayesian updating rules out non-Bayesian responses to
information due to motivated reasoning. Taber and Lodge (2006) show that
when subjects are confronted with information that questions their prior be-
liefs, they try to discredit it. Thaler (2023) studies experimentally the supply
of information to agents whose belief updating exhibits motivated reasoning.
Brunnermeier and Parker (2005) offer a model of motivated reasoning, in which
decision-makers distort beliefs to maximize a combination of anticipatory and
material utility. However, Spiegler (2008) shows that augmenting this model
with an information-acquisition stage does not produce a taste for biased or
noisy information.

The idea that misspecified models can be used to manipulate agents’ beliefs
has been studied in other contexts. Eliaz et al. (2021a) analyze a cheap-talk
model in which the sender provides not only information but also statistical
data (or, equivalently, a model) that enables the receiver to interpret the infor-
mation. Eliaz et al. (2021b) characterize the maximal distortion of perceived
correlation between two variables that a causal model can generate in Gaussian
environments. Schwartzstein and Sunderam (2021) and Aina (2023) study per-
suasion problems in which the sender proposes models, formalized as likelihood
functions, and the receiver chooses among them according to how well they fit
historical data. Szeidl and Szucs (2024) present a model in which the sender
can use “propaganda” to alter the receiver’s perception of the sender’s motives.
Finally, our paper is related to a small literature on strategic communication
with agents whose inference from signals departs from the standard Bayesian,
rational-expectations model (e.g., Hagenbach and Koessler (2020), Levy et al.
(2022a), de Clippel and Zhang (2022)).
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Appendix: Proofs

Claim 1
Rewrite (13) as

L[ (qn)? 190 }
> + — (@1 + q)c
2 L/Hrq() ' Q1+QOfO (41 + )

Suppose o > ¢q;. Then, the expression will evidently go up if we swap ¢y and

q1. Therefore, it is optimal to set g; > qo. Now rewrite the expression as

%[fo——ljg_guo—fl)—uﬁ)c
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The terms inside the square brackets only depends on the ratio qq/q1, while the

term outside them increases in ¢;. It follows that ¢; = 1 > ¢g in optimum. W

Proposition 1
Fix € > 0, such that p(y | t, a) never involves conditioning on a null event. De-
note min, C(a) = ¢**. Under the narratives N* and N, the consumer believes
that a has no causal effect on y. Therefore, for every s, the consumer’s deliber-
ate strategy o will only assign positive probability over actions that minimize
C. Moreover, without loss of optimality, I is completely uninformative, such
that @ L t under p — i.e., p(a | t) = p(a) for every a,t. In particular, we can
treat both o and ¢* as action distributions that are independent of ¢. Denote
ct=>,0%a)C(a).

Under N* (coupled with no information), any equilibrium for ¢ induces the

following expression for U (I, N*):

> () 3o, p(y | o(t,y) — (1 —e)c™ —ect
= >, pt) > (1 =¢e)o(a)+eo*(a)ply | t,a")v(t,y) — (1 — e)c™ — ec*

Since C'(a’) = ¢** whenever o(a’) > 0, U(I, N') can be rewritten as

(1= ) Xop(t) Xy o(@) [, 0y | 1.a)o(t ) — C(a)]

(19)
+ e p(t) 2y 0t (@) 2, ply [ 1 d)u(t,y) —ect

Note that the second term in this expression involves only exogenous quantities.
By definition,

Y ala) | D only | ta)(ty) - C(a)

/

< max [Zp(y | t,a)v(t,y) — C(a)

a

If we replace the L.H.S or this inequality with its R.H.S. in (19), we obtain
U(I,N*) for e. It follows that N' cannot be part of a media strategy that
outperforms N* coupled with full information.

Now turn to N?, coupled with a fully uninformative I (such that a L ¢

under p). Any equilibrium induces

ULNY) = 3up(t) 3, py)v(ty) — (1 - e)e™ —ec*
= L) T, (Cop(@)ply | @) v(t,y) = (1 - e)e™ - ec*
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Since C(a') = ¢** whenever o(a’) > 0, U(I, N%) can be rewritten as

(1 =) 22 p(t) Xog ola’) | 22 p(t) 22, Py [ T, a')u(t, y) — C(a)

(20)
+ e p(t) o™ (@) Yoy p(t) 3o, ply [ ¥, a)u(t, y) —ec™

As in the previous case, the second term in this expression involves only exoge-
nous quantities.

By definition,

S p() Xy (@) |32, 0 pl#)ply | #,a)u(t,y) = C(a)|
< max, X, p(t) [, X0 p(#)ply | ¥, a)u(t,y) - Cla)|

If we replace the L.H.S of this inequality with its R.H.S. in (20), we obtain
U(I,N?) for ¢ (where [ is fully uninformative). It follows that a media strategy
that includes N? is weakly dominated by a media strategy that consists of N¢
and a fully uninformative signal function.

We conclude that if a media strategy outperforms the rational-expectations

benchmark, then there is an optimal media strategy that includes N*. B

Proposition 2

Assume the contrary — i.e., suppose there is a media strategy that induces the
same (p(a | t)):q as in the rational-expectations benchmark, yet outperforms
it.

We first show that N® is the only narrative that can be part of the strat-
egy. The proof of Proposition 1 showed that N! can never outperform the
benchmark; and N* cannot do so by definition. Now consider N?. Under this
narrative, the consumer will assign probability one to arg min, c¢(a) for every
t. By assumption, this is also the consumer’s behavior under rational expec-
tations, but this contradicts the definition of regularity. This leaves N* as the
only possible narrative.

By regularity, p(a | t) assigns probability one to a distinct action for each
t. Let t(a) be the unique state for which a is played under p. Since t = t(a)
whenever p(t,s,a) > 0, it follows that p(y | a) = p(y | t,a) for every (t,a) in
the support of p. Consequently, py«(t,y | s,a) = p(t,y | s,a), and therefore,
the consumer’s anticipatory utility under p and N“ is equal to the rational-

expectations benchmark, a contradiction. ll
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Proposition 3
By Proposition 1, if any media strategy outperforms the rational-expectations
benchmark, it involves the narrative N* without loss of optimality. The ex-ante

anticipatory utility induced by such a media strategy is

Y p(s)Y plals) | D plt]s)ply | a)(v(t,y) - Cla) (21)

By the revelation principle, there is no loss of optimality in assuming that a = s.

Therefore, (21) can be rewritten as follows:
> pla Zptla (y | a)u(t,y) — Zp (22)

Now suppose that the media strategy switches from N to N*, while keeping
the signal function I intact. Suppose further that we keep the consumer’s
strategy (a = s) intact, even if it now violates the obedience constraints as a
result of the media’s deviation. The consumer’s resulting anticipatory utility

can be written as
Z Zpty!& v(t,y) — Zp

It should be emphasized that this would not be a correct expression for an
arbitrary, counterfactual consumer strategy. However, It is a correct expression
given the postulated consumer strategy.

By assumption, v is supermodular and p(t, y | a) satisfies affiliation for every
a. Therefore, we can apply a standard result in the literature on stochastic
orders (see Theorem 3.8.2 in Miiller and Stoyan (2002, p. 108) and Theorem
3.2 in De Castro (2009)), and obtain

> pty | a)(t,y) > > plt|a)ply | a)v(t,y)

for every a.'®

It follows that (22) is weakly above (21). By definition, (22) is weakly below

18 Alternatively, we can apply Milgrom and Weber’s (1982) demonstration that affiliation
implies association, and Theorem 1 in Meyer and Strulovici’s (2012), which implies that a bi-
variate distribution that satisfies association dominates its independent counterpart according
to the supermodular order.
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the maximal anticipatory utility that is attainable with the true narrative N*.
Therefore, (21) is weakly below the rational-expectations anticipatory-utility

benchmark. We conclude that no media strategy can beat the benchmark. W

Proposition 4

In this proof, we repeatedly make claims that directly refer to the ¢ — 0 limit,
rather than making statements about small € > 0 perturbations and then taking
limits. We take this shortcut merely to shorten the proof and avoid clutter.
The shortcut is legitimate, since the perturbation’s only role is to ensure that
p(y | t,a) is always well-defined.

We begin by showing that the optimal menu must include a false narrative.
Assume the contrary — namely, that only the true narrative N* is offered.
Then, it is optimal to couple it with the fully informative signal function, de-
noted I*. By assumption, the unique best-reply for type 6§ = 1 is to always play
a*, whereas type 6 = 0 necessarily plays a > a* at some ¢. By continuity of C,
nearby types act the same.

We now show that by adding to the menu a media strategy that consists
of the narrative N' and an arbitrary signal function 7, the platform necessarily
increases consumers’ aggregate anticipatory utility. We do so via a series of

three claims regarding consumers’ response to the new menu.

Claim 1: There is a neighborhood of types near § = 0 that select the media
strategy (I*, N*).

Proof: Assume the contrary — i.e., all types choose the media strategy that
includes N!. Then, every type’s best-reply is a*, such that in the ¢ — 0 limit,
ply | t) =p(y | t,a*). As aresult, any type 0’s anticipatory utility in the e — 0
limit is

S0 Y ply | tat)e(y,t) - Cla,6) (23)

By assumption, for types 6 sufficiently close to zero, (23) is strictly below

> _p(tymax | ply | t,a)u(y,t) — Cla,0) (24)

Therefore, these types will strictly prefer (I*, N*), a contradiction. O

Claim 2: There is a neighborhood of types near § = 1 that select (I, N*).
The anticipatory utility of every type that selects (I, N*) is strictly higher than
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under the original, singleton menu.

Proof: By assumption, (23) is equal in the ¢ — 0 limit to the maximal payoff
for types near § = 1 under (I*, N*). By Claim 1, there is a positive measure
of types who adopt (I*, N*) and play some a > a* at some ¢ in response to the

new menu. By revealed preferences,
Zpylta v(y, t) Zpylta Y, 1)

for every such (a,t), since C'(a, ) > C(a*, ). It follows that under consumers’

response to the new menu and the joint distribution p that is induced by it,

> o) ply | Zp ZZP )y | t,a")o(y, t)
> Zpy|t,a Yo(y,t)

It follows that any type 6 that selects (I, N*) earns an anticipatory payoff above
(23). By revealed preferences, it is also above the maximal payoff he can derive

from (I*, N*).

Claim 8: When every consumer type optimally selects from the new menu,

aggregate consumer welfare exceeds the rational-expectations benchmark.

Proof: By revealed preference, if a type favors (I, N*) over (I*, N*), his an-
ticipatory utility is weakly higher, and therefore weakly above the rational-
expectations benchmark. Furthermore, any type’s evaluation of (I*, N*) is
invariant to other types’ choices. Finally, by Claim 2, there is a positive
measure of consumer types who strictly prefer (I, N*) to (I*, N*). It follows
that consumers’ aggregate anticipatory utility exceeds the rational-expectations

benchmark.

We have thus constructed a menu that improves on the rational-expectations

benchmark, a contradiction.

We now show that without loss of optimality, the menu includes N* or N¢.
Assume the contrary — i.e., the only offered narratives are N* or N?. Since
every consumer type has the same evaluation of these narratives and responds
to them with the action a*, we can assume without loss of generality that the

menu consists of a single narrative N € {N?, N°}, coupled with an arbitrary
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signal function. Suppose first that N = N*. Then, type #’s anticipatory utility
is arbitrarily close to (23). If the platform deviates to {(N*,I*)}, where I*
is fully informative, then type 6’s anticipatory utility is (24), which is a weak
improvement.

Now suppose that N = N?. Since I is fully uninformative, a L t under p.
It follows that type #’s anticipatory utility is

> ) D ptpy |t a%)(ty) — Cla”,6)

If the platform deviates to {(N®, I)}, then, type 6’s anticipatory utility is

> _p(tymax | ply | a)u(t,y) — Cla, 9)]

L Y

= > ptymax | 30N p()ply | £, a)u(t,y) — Cla,0)

¢

where the equality makes use of the fact that p(t’ | a) = p(t'). Therefore,
{(N®,I)} is weakly better than {(N? I)}. B

Proposition 5

The proof proceeds stepwise.

Step 1: Under any menu, every consumer type ¢ > 0 chooses a = 0 with
certainty in response to the signal s = 0. Moreover, every consumer type ¢ > 0
who chooses the narratives N* or N? plays a = 0 for every s. Without loss of

optimality, the menu includes at most one of these two narratives.

By our restriction on the set of signal functions, Pr(t = 0| s = 0) = 1 under
any media strategy. Therefore, the consumer understands that ty = 0 with
probability one, regardless of a. As a result, any consumer type with ¢ > 0 will
optimally choose a = 0, regardless of the narrative he adopts.

As we have shown before, a consumer type ¢ > 0 who chooses N* or N?
believes that a has no effect on y, and therefore prefers not to incur the cost ¢
of playing a = 1.

Finally, note that N* and N? not only induce the same action choices, but
the payoff they induce is type-independent. Clearly, if one of these narratives
is not chosen by any consumer type, then removing it from the menu does

not affect consumers’ behavior or payoffs. If both narratives are chosen with
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positive frequency, then they must confer the same anticipatory payoff. Since
they also induce the same action choices, removing one of them from the menu
will not affect any externality they might exert on other types, and therefore

has no effect on the platform’s objective. [

Step 2: Without loss of optimality, each narrative is coupled with a unique q.

Assume the contrary — i.e., the optimal menu contains two pairs (¢, N) and
(¢', N) with ¢’ < ¢g. This means that the signal function given by ¢’ Blackwell-
dominates the signal function given by ¢ (recall that Pr(s =1 | ¢ = 1) = 1 under
both functions). Any consumer type ¢ who compares the two pairs will weakly
prefer (¢', N). The reason is that both pairs share the same narrative N, hence
they both induce the same py(y | t,a). This reduces the comparison between
the pairs to a standard comparison between signal functions by an expected-
utility maximizer. Thus, whenever ¢’ < ¢, every consumer type weakly prefers
(¢',N) to (¢, N).

Suppose N € {N*, N?}. Regardless of the signal function that accompanies
it, the narrative IV induces a = 0 as the unique best-reply for every ¢ > 0. Its
induced anticipatory payoff is also invariant to q. Therefore, removing (¢, V)
from the menu does not affect any consumer’s behavior or anticipatory utility.

Now suppose N € {N* N¢}. If (¢, N) and (¢, N) induce the same action
choices, then they also induce the same payoff to the consumer who adopts
them, and they exert the same externality on any other consumer type who
adopts another narrative. Therefore, removing (¢, V) from the menu does not
affect any consumer’s behavior or anticipatory utility. Finally, if (¢/, N) and
(¢, N) induce different choices, then the set of consumer types who are indif-
ferent between (¢’, N) and the Blackwell-dominated pair (¢, N) has measure
zero. This means that removing (¢, N) from the menu will have no effect on

the aggregate anticipatory utility that the menu generates. [J

Step 3: Under any optimal menu, a positive measure of consumer types play

a = s. All these types necessarily choose N® or N*.

Assume that under an optimal menu, almost all consumer types always play
a = 0. Then, regardless of the media strategy they choose, their anticipatory
utility is zero. This is obviously the case for consumer types who choose N*
or N® because these narratives induce the correct belief that a = 0 causes
y = 0 with certainty. As to types who choose N, they estimate the conditional
expectation E(y | t) = pla =1|1t)- f; = 0 for every t. Finally, types who choose
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N? form the correct belief that F(y) = 0 (because a = 0 with probability
one by assumption, and F(y | a = 0) = 0). It follows that all types earn
zero anticipatory utility. However, if the platform offers the singleton menu
consisting of the media strategy (0, N*), every type ¢ < f; will earn %(f 1—c¢) >
0, a contradiction.

It follows that under an optimal menu, a positive measure of consumer types
sometimes play a = 1. By Step 1, this means that these consumer types play

a = s for every s and cannot choose N* or N. [

Step 4: Any optimal menu induces a cutoff ¢** € (0,1] such that every type
¢ > ¢ chooses N* or N while every type ¢ < ¢** chooses N* or N°. If

™ < 1, then every c¢ < ¢ plays a = s.

By Step 1, every type that selects N* or N? always plays a = 0. There-
fore, the anticipatory payoff that each of these narratives induces is type-
independent. In contrast, for N € {N* N®}, the anticipatory utility from
(I,N)is max{0,p(t =1)En(y |t =1,a =1) —cps(s = 1)}, which is decreasing
in c. Therefore, if the menu offers a choice between a narrative in {N*, N}
and a narrative in {N*, N}, then if type ¢ opts for the former, so does every
¢ > c. This establishes the cutoff ¢**. By Step 1, every ¢ > ¢** always plays
a = 0. Therefore, by Step 3, ¢** > 0.

Finally, suppose ¢** < 1 — i.e., a narrative in {N?, N°} is on the menu.
Since we have established that a positive measure of types play a = s (and
therefore they always play a = 1 at ¢t = 1), the narratives N* and N? both
induce strictly positive anticipatory utility. By contrast, a type that selects N*
or N® and always plays a = 0 earns zero anticipatory utility, hence he does not
choose optimally from the menu, a contradiction. It follows that every ¢ < ¢**

plays a = s. U

Step 5: Suppose both N* and N* are selected by a positive measure of con-
sumers. Then, there is ¢* € (0,c*), such that every ¢ < ¢* chooses (¢*, N%),
whereas every ¢ € (c*,c**) chooses (¢*, N*). Furthermore, ¢* > q*.

First, we present expressions for the ex-ante anticipatory utility (derived from
(18)) that a consumer type ¢ obtains from the pairs (¢, N*) and (¢, N*) when
he responds to them by playing a = s:

1
U, N*1) = 5By [ =10 =1) - ¢ (25)
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and

“ 1 1+g¢q
Uc<q7N71) = §E(y‘a’:1)_Tc

B %Lp(t=0|a:1)fo+p(t:1|a:1>f1]_

(26)

14¢
2

C

Since fo > f1, it is immediate that U.(q, N*, 1) > U.(q, N*,1).

By the definition of ¢**, every ¢ < ¢** chooses (¢*, N*) or (¢*, N*) and plays
a = s. Note that if ¢* = ¢* = 0, then (25) and (26) are identical for every c.
Thus, removing one of these pairs will not affect aggregate consumer utility.

Suppose that ¢ = ¢* > 0. Therefore, p(t = 0| a = 1) > 0. Since fy > fi,
it follows from (25) and (26) that U.(q, N*) > U.(q, N*) for every c. It follows
that no consumer type ¢ < ¢** will choose (¢*, N*), a contradiction.

Now suppose ¢* # ¢*. Then, ¢* or ¢° are strictly positive, hence p(t = 0 |
a =1) > 0. Since fy > fi, it follows that U.(¢*, N*) > U.(¢*, N*) only if
q* > q*. Therefore, we must have ¢* > ¢* in order to have a positive measure
of consumers who choose (¢*, N*). Note that if U.(¢*, N*) > U.(¢*, N*), then
Uus(q*, N*) > Uu(q*, N®) for every ¢ > c. It follows that if both (¢*, N*) and
(¢*, N*) are chosen by a positive measure of consumers, then the set of types
who choose (¢*, N*) lies above the set of types who choose (¢%, N%).

Note that this ordering of the types that select N and N* does not rely
on the optimality of the menu, and therefore holds for any menu that induces

positive measures of consumers who adopt each of these two narratives. [J

Step 6: If c¢* =0, then ¢* = 0, and types above c** choose Nt. If ¢* = c¢** and
there is no alternative optimal menu that would induce ¢* = 0, then ¢* > 0.
Suppose ¢* = 0 and yet ¢* > 0. Then, by (25)-(26), U.(q, N*) > U.(q, N*) for
every c. If the platform replaces (¢*, N*) with (¢*, N®), it increases the payoff
of every type that selected the original pair and now selects the new pair.

If types above ¢** (who formerly always played a = 0) now switch to the
new pair, then by revealed preferences their payoff increases. At the same time,
they do not affect p(t | a = 1), and therefore do not affect U.(¢*, N*) for any c.
Finally, they exert a positive externality on types above ¢** who do not switch,
because it increases p(a = 1 | t) at any ¢t. Thus, every type weakly benefits
from the deviation, even when equilibrium responses are taken into account.

If types who formerly chose (¢*, N*) now switch to a pair that induces

always playing a = 0, then again by revealed preferences, their payoff increases.
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However, this switch does not affect p(t | a = 1), since all consumers who ever
play a = 1 face the same signal function given by ¢*. Therefore, the switch
exerts no externality on types who now select (¢*, N%).

It follows that replacing (¢*, N*) with (¢*, N?) is profitable for the platform.
Let us now calculate the anticipatory utility from N* and N? for any type ¢

when ¢* = 0:

Uda, N') = plt=Dpla=1]t= 1) = ;G

Ua, N') = ple=1) Y plt)plo = 1] 0)f, = 1G(e)/:

where the last equality follows from the fact that ¢* = 0, such that p(a =1 |
= 0) = 0. Therefore, U.(q, N*) > U,(q, N?).

Now suppose ¢* = ¢**. If ¢* = 0, then the pair (0, N*) is equivalent to

(0, N*). Therefore, we can replicate the menu with an equivalent menu that

induces ¢* = 0 and sets ¢* = 0. [J

This completes the proof. l

Proposition 6

Throughout the proof, we take it for granted that fy is arbitrarily large.
Consider a monopolistic menu M in which 0 < ¢* < ¢** < 1. Suppose first
that ¢** = 1. Then, type 1 earn an anticipatory utility of
1 1+q¢ 1

— <_
Sh-—=L<oh

Alternatively, suppose ¢** < 1. Recall that all types ¢ > ¢** earn the same
anticipatory utility. Type ¢** is indifferent between the menus that cater to the

types on his two sides. Therefore, all types ¢ > ¢** earn an anticipatory utility

r * *k
5 | — ( q ) IS < —_ fl

2 2
Note that if ¢* > 0, each consumer type ¢ € (c¢*, ¢**] prefers (¢*, N*) to (¢*, N*),

1 1 * 1 1 @
3= (5T ) ez 3B a=n - FHT

ie.,

2 2 2
where E(y | a = 1) is computed with respect to consumers’ equilibrium strate-
gies. This implies that E(y |a=1) < fi+c¢ < fi + 1.
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It follows every consumer type earns an anticipatory utility that is bounded
from above by f; + 1. As a result, this is also an upper bound on the aggregate
anticipatory utility achieved by M. This is a very loose bound, but it suffices
for our purposes.

Now suppose the platform deviates to the menu M’ = {(1,N%),(1,N)},
where N € {N O N t}. Let ¢ be the threshold type such that types below ¢
choose (1, N%), while types above it choose (1, N). The expected anticipatory
utility of any type ¢ < ¢ is 4—11 fo+ 4—11 f1 —c, while the expected anticipatory utility
of every type ¢ > ¢ is %1 fo+ }L f1 — ¢ (because as before, all types ¢ > ¢ earn
the same anticipatory utility). It follows that the aggregate anticipatory utility
from M’ is at least ;11 fo+ }1 fi—1> fi + 1. Hence, the optimal monopolistic
menu will not include N*.

We have thus established that the optimal menu must induce ¢* = c**.
Therefore, we can restrict attention to two cases: (i) M = {(¢*, N*)} and
¢ = 1; and (id) M = {(¢°, N*),(1,N)} and ¢** < 1, where N € {N* N’}
(such that type ¢** is indifferent between the two menus). In both cases, we

can write the aggregate anticipatory utility induced by the menu as

Kk

/0 UL NYAG(e) + (1 — G(e™) U (g, N

where . ) .
q* +q°
c a’Na =3 -
Ue(q ) 2{1+q“f0+1+q“f1 5 ¢
Note that for every c,
0 — 1)? — —fi—4
dq 2(g+1) 2(q+1)

Therefore, aggregate anticipatory utility is maximized at ¢* = 1.

It remains to show that case (i7) prevails, and that N = N ? Any consumer
who adopts N* or N? always plays @ = 0. At the same time, the anticipatory
utility that (¢%, N*) induces only involves the conditional probability p(y | a =
1). Therefore, U.(¢*, N¢) is invariant to the fraction of consumers who select
Nt or N?. Tt follows that if the platform adds both N* or N? to the menu
and allow consumers to self-select, this will maximize the platform’s objective
function.

To see why every consumer type ranks N? above N, let us calculate the
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anticipatory utility that each of these narratives (coupled arbitrarily with ¢ =

1):

UC(LNt) _ flGQ(C**) < (fO + fZ)G(C**) _ UC(LN@)

Therefore, the menu {(1, N?), (1, N?)} is optimal. Assume that ¢** = 1. Then,
Ui(1, N% = (fy + f1)/4, which is clearly above U;(1, N%). Therefore, ¢** < 1.
|

Claim 2

The proof proceeds stepwise, taking the characterization in Proposition 5 as a
starting point.

Step 1: ¢* = ¢**

Assume that ¢** > ¢* > 0. The payoffs induced by (¢*, N*) and (¢*, N*) at

some cC are

. AT+ I 1+¢
Uc(q,N) = Z_ B Cc

o ra 1 14 q°
Ua(QaN) = 1[2_p(t:1|a’:1)]_ 92

In the proof of Step 5 of Proposition 5, we showed that ¢* > ¢*. Since ¢ ~

Ul0, 1], we can write

k% *k

C C
t=1|a=1)= =
p( ‘ ) o C*qa + (C** _ C*)q* C**(l + q*) + C*(qa _ q*)

At ¢, the indifference between (¢*, N*) and (g%, N*) can be written as follows:

—C — — — —
oM 4 (1 +q*) + (¢ — q*)

Observe that if we slightly raise ¢* and lower ¢* such that ¢“ is still above
q* and ¢*(¢* — ¢*) remains unchanged, then the indifference condition continues
to hold, as long as we keep ¢** fixed. In this way, p(t = 1 | @ = 1) remains
unchanged. This modified consumer action profile is an equilibrium and it is
strictly profitable for the media. To see why, note first that ¢** is unchanged
because by construction, p(a = 1) and p(a = 1 | ¢ = 1) are both unchanged,
hence the payoff from N* or N? is unchanged. Since the payoff from (g*, N*)
is by definition invariant to (p(a | t)), the indifference at ¢** continues to hold.

Thus, the set of types who always play a = 0 and their utility are unaffected.
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Now consider the infra-marginal types ¢ < ¢*. These types are now better off
thanks to the decrease in ¢%, and since p(a = 1 | t = 1) is unchanged. The
types who chose and continue to choose (¢*, N*) are unaffected by definition.
Therefore, the new equilibrium is an improvement, a contradiction.

It follows that we can restrict attention to menus M that include N* and

exclude N*. By the same argument as at the end of the proof of Proposition 6,
the menu must also include N* or N?. Therefore, there are only two cases to
examine:
(i) M = {{q*, N*), (¢", N")}, all consumer types in [0, ¢*] choose (¢*, N*) and
play a = s, and all consumer types ¢ > ¢* choose (¢*, N*) and play a = 0; and
(i1) M = {{q% N), (¢", N?)}, all consumer types in [0, ¢*] choose (g%, N*) and
play a = s, and all consumer types ¢ > ¢* choose (q@, N 0) and play a = 0. J

Step 2: Completing the characterization when M includes N*
Aggregate utility under M = {{q*, N%), (¢, N*)} is

c* 1
/ Uc(q“,N“)dc—i-/ Ud(q', N*)dc
0 c

*

where

Uc<qa7 Na) =

1 1 1+4q°
- 12— — c
4 1+q° 2

and

Uelg,N) = plty=1)=p(t=1)-ply=1[t=1)
= Lopla=1lt=1) J@2-1) =1

Thus, the objective function can be written as

< (1 1 1+¢° 1
l2-— — de+(1—¢*)-=¢
/0 {4{ 1+q‘11 5 c} c+(1—c) 1°

1 1 1 @1 1
= c*~—[2—1+qa}— +a '—(C*)2+(1—C*)'Z—lc*

4 2 2

The cutoff ¢* satisfies

1 1 14+q¢, 1,
- 12— — =
4 1+qg*
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Plugging this equation into the objective function, we obtain
2¢° +1
(2¢° +3)°
The optimal value of ¢“ is %, yielding an aggregate utility of %. 0
Step 3: Completing the characterization when M includes N°
Aggregate utility under M = {{¢% N%), (¢*, N9} is

c* 1
/ U.(q*, N%)dc + / U.(q®, N%de
0 c

*

where
a nray L 1 14 q°
UC(Q’N)_Z{Q_H(;J— 5 ¢
and
Ud®, N = p(t=1)-ply=1)
= plt=1)-[pt=1)-ply=1]t=1)+pt=0)-ply=1]|t=0)
= s Gpa=1]t=1-22-1+ 5 pla=1]t=0) (20
I IR G R RO I)
1,
= Z[§+Q]

Thus, the objective function can be written as

“ (1 1 1+q* c* 1
~l2— — de+(1—¢) - —[= +¢°
/0 {4{ an} 2 C} cti=e) 4[2+q}

1 1 14+q¢* 1, ., 1
— *._ _ _ — * 1_*__ a
c 4{ an} 5 2(C>+( c*) 4[2+Q]

The cutoff ¢* satisfies

1 1 1+4q° c 1

= 2 _ _ * — _[= a

1 { 1+ q“} y Tt
Plugging this equation into the objective function, we obtain

3 2
2(2¢° + 1
4(Q+)

2+ 3
(60° + 5V (¢° + 1)
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This expression is monotonically increasing in ¢%, hence the optimal value of ¢*

is 1, yielding an aggregate utility of approximately 0.139. [J

Since the menu characterized by Step 3 yields a higher payoff than the one
characterized by Step 2, the optimal menu includes the denial narrative, and
sets ¢ = 1.

The only remaining case is ¢* = 0. By Proposition 5, this means that all
types ¢ < ¢ choose the media strategy (0, N*). However, recall that this pair
is equivalent to (0, N) for all types. Steps 2 and 3 established that this pair is
inferior to (1, N*). W

Proposition 7

We provide a proof of part (i), since part (ii) is explained in the main text.
Suppose there is a unique competitive equilibrium in which the only item is
(I*, N*). By part (ii), we can let I* be fully informative. Let p(a,t) be the joint
distribution induced by this equilibrium. The expected anticipatory utility of
type 8 = 1, given the joint distribution p induced by the competitive equilibrium

Sp() S py | ta")o(y. 1) - Cla*, 1)

is

Let

a(t, ) = arg max [Z ply | t,a)v(y, t) — C(a, 9)]
¢ y
By assumption, types 6 close to zero get an expected anticipatory utility of

> op(t) [ ply | talt,0)(y,t) - C(a(tﬁ),@)] > pt) Yy | t,a")oly.t)-C(a”,0)

where a > a* in at least one state t. Since C'(a(t,0),60) > C(a*,0), with a strict

inequality for at least one %, it follows that for each such type 0,
ZP [t alt, )0y, 0) > 3t ZP [ta)oly. 1)

Let us now calculate the anticipatory utility that the media strategy (I*, N*)
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generates for type 6§ = 1:

>:0() 22, p(y [ )v(y,t) — Cla”, 1)
= >, p(t) >, > wpld [ p(y | t,d)v(y,t) — Cla*,1)
> X, py |t a)u(y.t) - Cla*, 1)

By continuity, this inequality holds for types in the neighborhood of 6 = 1.
It follows that (I*, N*). It follows that given p, (I*, N*) delivers higher antic-
ipatory utility than (I*, N*) for consumer types near § = 1, contradicting the

definition of competitive equilibrium. B

Proposition 8
First, by Proposition 7, there is no loss of generality in letting I. be fully
informative for every c. Therefore, all consumers play a = 0 when t = 0. This
means that p(t = 0 | a = 1) = 0, such that the formulas for U, under N*
and N coincide. Thus, from now on, we assume for convenience that the only
narrative that can induce a = 1 with positive probability is N*. Let us denote
by ~ the fraction of consumers who play a = 1 when ¢t = 1.

We now show that N* weakly outperforms N? for every consumer type. The

anticipatory utility under N* is

plt = VB t=1) = 27/

The anticipatory utility under N? is

p(t=1)E(y) = L -[3E(y|t=1)+3E(y|t=0)]
- 1B(y |t =1)
= };’Yfl

Note that E(y | t = 0) = 0 because all consumers play a = 0 when ¢ = 0.

Thus, the only narratives we need to consider are N* and N'. Moreover,
we can assume that any consumer who adopts N* will play a = 1 when t = 1,
because otherwise he would get zero payoffs. A consumer of type ¢ will prefer
N*if 2(f1 —¢) > 17f1. Therefore, there is a unique cutoff ¢, such that all ¢ < ¢
choose N* and play a = ¢, while all ¢ > ¢ choose N* and always play a = 0.
Plugging v = G(¢), we obtain the implicit equation for ¢. B
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Claim 3

We assume throughout that f; is arbitrarily small while f; is arbitrarily large.
By Proposition 8, a competitive equilibrium has the property that there exists
a cutoff type ¢ = f1(1 —G(¢)) such that all types above this cutoff choose a = 0
obtaining an objective payoff of zero. By Proposition 6, under the optimal
monopolistic menu, types below c** always choose a = 1 while types above ¢**
always choose a = 0.

We first argue that ¢** > ¢. To see why, note that in the monopolistic menu,
type ¢** is indifferent between (1, N%) and (1, N?), i.e.,

Jot i Jot 1 .
1 c —TG(C )

so that
C** _ fO 1‘ fl (1 N G(C**))

If ¢ > ¢**, then

Jo+ fi
4

[ =G() = (1—=G(e™))

However, since fy is arbitrarily large while f; is arbitrarily small, it must be
that G(¢**) > G(¢), in contradiction to ¢ > ¢**.

Consider a type ¢ € (¢, ¢+¢), where € > 0 is arbitrarily small. In competitive
equilibrium, this type always chooses a = 0 and earns an objective payoff of
zero. In contrast, under monopoly, this type always chooses a = 1 and earns
an objective payoff of $f; — c. If G(c) satisfies G(¢) > 1, then 3 f; > ¢ To see
why, note that

1 _ c _

3 fi>c<—= 1——G(E) > 2¢
It then follows that all types in (¢, ¢+ ¢) get a strictly positive objective payoff
under monopoly, but they get an objective payoff of zero in a competitive

equilibrium.'* W

9T0 see that there exist parameter values for f; and distributions G satisfying G(¢) > 2

29
let fi = 0.01 and G(#) = . Then &~ 0.0026 and G(¢) ~ 0.74.
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