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Abstract

We present a model of news media that shape consumer beliefs
by providing information (signals about an exogenous state) and nar-
ratives (models of what determines outcomes). To amplify consumers’
engagement, media maximize consumers’ anticipatory utility. Focusing
on a class of separable consumer preferences, we show that a monop-
olistic media platform facing homogenous consumers provides a false
“empowering” narrative coupled with an optimistically biased signal.
Consumer heterogeneity gives rise to a novel menu-design problem due
to a “data externality” among consumers. The optimal menu features
multiple narratives and creates polarized beliefs. These effects also

arise in a competitive media market model.
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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, as reflected in the following quotes by prominent jour-

nalists:

“It’s all storytelling, you know. That’s what journalism s all
about.” (Tom Brokaw)

“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)

“Stories” or “narratives” are of course loaded terms with rich meanings in
the context of news reporting. We conceive of narratives as models or frames
that condition media consumers’ thinking about the significance of reported
information. For example, while many exogenous variables can be reported,
the media often selects only some of them as relevant for outcomes of inter-
est and therefore worthy of reporting. Another example is the shaping of
popular perceptions about the role of personal agency and external factors in
life outcomes. In particular, when reporting about discrimination, the media
can peddle a narrative that focuses on the role of personal effort in achieving
success. Alternatively, it can offer a narrative that attributes economic out-
comes solely to discrimination; or a complex narrative that incorporates both
factors.!

A related example involves narratives about financial investments. A pop-
ular narrative aimed at retail investors is that the value of their portfolio
depends on how they manage it (how active are they? how do they allocate
the portfolio between types of risk?). Such a narrative is misleading because
it neglects the possibility that market fundamentals (interest rates, business
sectors’ risk or growth potential) are already reflected in security prices and

thus affect investment returns. Thus, when the media report about market

!This example echoes Glenn Loury’s (2020) distinction between “development” and
“bias” narratives.



fundamentals (e.g., that certain sectors are experiencing growth), the simplis-
tic narrative may lead media consumers to draw wrong conclusions from this
information (e.g., that they should invest in a growth sector).

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

The fusion of the information-based and narrative-based views enables
us to offer a new model of media bias. There is a common intuition that the
source of this phenomenon is some aspect of consumer demand (Gentzkow and
Shapiro (2010) back this intuition with empirical evidence). Yet, the standard
model of consumer behavior assumes that demand for information is purely
instrumental. FExpected-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 consumers have heterogeneous preferences, they all want
more informative news.

This observation has inspired models of media bias in which demand for
news is not purely instrumental (see Prat and Stromberg (2013) and Gentzkow
et al. (2015) for surveys). We propose that media consumers have intrinsic
preferences over posterior beliefs, which they arrive at via Bayesian updating
of prior beliefs shaped by the narrative they adopt. To our knowledge, both
the role of narratives in belief formation and the integration of hedonic and
Bayesian aspects of consumer beliefs are new to the literature on media bias.
We discuss the relation to the literature in further detail in Section 6.

One can distinguish between two types of preferences over posterior beliefs.
Retrospective preferences rank beliefs about past outcomes — e.g., wanting
to believe that you are the just side in a dispute (see Chopra et al. (2023)).
Prospective preferences rank beliefs about future outcomes, taking into ac-
count private or public actions in response to beliefs. We focus on the latter
type: Consumers approach news media with the desire to maximize their
anticipatory utility — i.e., the expected indirect utility from their posterior
beliefs.



According to this view, demand for news is driven by consumers’ pursuit of
optimistic posterior beliefs. By “optimism”, we do not necessarily mean that
the media paint a rosy picture of reality, but rather that it gives hope which
may depend on one’s actions. Real-life manifestations of this idea include
business news channels conveying the impression that retail investors can beat
the market; patriotic coverage of international conflicts or sporting events
that amplify the prospect of victory; and reports of police brutality or climate
change which send a message that policy reforms (“defunding the police”,
switching to alternative energy sources) can improve social welfare.

However, under the pure information-based model of news media, prospec-
tive preferences over (Bayesian posterior) beliefs cannot give rise to media bias.
The reason is that expected anticipatory utility is the upper envelope of linear
functions of posterior beliefs (hence convex in these beliefs). As a result, when
the media caters to consumer demand by offering a signal function that max-
imizes consumers’ anticipatory utility, it will weakly prefer full information
provision. Thus, even when we allow for prospective non-instrumental de-
mand for information, the standard view of the media as information providers
cannot generate media bias.

This is where our view of media as joint providers of narratives and in-
formation 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/inaccurate reports together with false narratives. Moreover, there
is a synergy between these two instruments: They complement each other in

producing the distorted, optimistic beliefs that consumers seek.

Overview of model and results
In the basic version of our model, a representative consumer takes an action
after observing a signal about a state of Nature. There is an objective stochas-
tic mapping from states and actions to outcomes. The consumer is endowed
with a vNM utility function which is separable in the action. A monopolistic
media outlet commits ex-ante to a “media strategy”, which consists of: (i) a
Blackwell experiment (namely, a stochastic mapping from states to signals),
and (ii) 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

actions are the sole cause of outcomes (in terms of the discrimination example



above, this narrative says that only personal effort determines economic out-
comes, thus suppressing the role of discrimination). The “fatalistic” narrative
postulates that only the state matters for the outcome (e.g., it says that only
the external force of discrimination determines outcomes, thus suppressing
the role of personal agency). Finally, the “denial” narrative removes both
the action and the state as causes, thus implicitly attributing outcomes to
unspecified other factors.

Given an empirical long-run distribution over states, actions and outcomes,
a narrative produces a subjective (and possibly distorted) belief by “fitting”
the narrative to this distribution. For example, the empowering narrative in-
terprets the empirical correlation between actions and outcomes as a causal
quantity — i.e., it attributes the variation in outcomes entirely to variation
in actions. Once the consumer adopts a narrative, his strategy (a stochastic
mapping from signals to actions) prescribes actions that maximize expected
utility with respect to the narrative-induced belief. In equilibrium, this strat-
egy 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 reason is that
changes in long-run behavior can lead to changes in the consumer’s perceived
mapping from actions to outcomes.

The media’s problem is to find a strategy and an equilibrium (induced
by the strategy) that maximize the consumer’s ex-ante expected anticipatory
utility. The rationale for maximizing anticipatory utility is that a consumer’s
engagement with the media increases with the amount of optimism he can
derive from its consumption. The better the media performs in generating
optimistic beliefs, the higher the demand for it. A crucial feature of the prob-
lem is that the media takes into account equilibrium effects when designing
its strategy. This is similar in spirit to information-design problems (e.g.,
Bergemann and Morris (2019)). However, in standard models equilibrium ef-
fects arise in multi-agent settings with payoff externalities. In contrast, in the
present model equilibrium effects arise because of misspecified beliefs induced
by false narratives.

This account of news media raises a number of questions: Will the media
provide accurate, unbiased information? If not, what is the structure of media

inaccuracy /bias, and which narratives will it peddle? Our analysis of the



baseline model in Section 3 addresses these questions. We begin with a full
characterization of the optimal media strategy in a specification of our model
— inspired by the above discrimination and financial-investment scenarios —
which serves as a running example in our paper. The optimal strategy consists
of the empowering narrative and a signal with an optimistic bias (i.e., always
correctly reporting good news and sometimes misrepresenting bad news). The
magnitude of the bias is tailored to consumer preferences.

We then show that this combination is a robust feature: For any action-
separable utility function, if a media strategy outperforms the true-narrative,
perfect-information benchmark, then it must involve the empowering narra-
tive. Also, it must provide information that induces different behavior from
the benchmark (as long as the benchmark leads to state-contingent actions).
Thus, there is a synergy between false narratives and biased information, which
18 essential for the media’s mission to maximize consumers’ anticipatory util-
ity. This result also demonstrates the value of our model in making specific
predictions about the structure of media narratives and media bias.

Section 4 introduces preference heterogeneity among consumers in the con-
text of our running example. This naturally calls for a model in which con-
sumers can choose between multiple narrative-information combinations. We
now envisage our monopolistic media provider as a gatekeeper or a platform
that restricts the entry of these combinations. Effectively, this means that
the media chooses a menu of media strategies, aiming to maximize aggregate
anticipatory utility.? From the menu, each consumer chooses the narrative-
information pair that maximizes his own anticipatory utility, evaluated ac-
cording to the equilibrium joint distribution over states, actions and outcomes
that arises from the aggregate behavior of all consumer types.

At first glance, it may appear that incentive-compatibility should be moot
in this model, because media and consumers have a common objective. How-
ever, this is not the case because of the “data externality” that exists among
consumer types. Although they are separate individuals with idiosyncratic
preferences, they all rely on the same aggregate data to form beliefs given
the narratives they adopt. Consequently, changes in the behavior of one seg-
ment of the consumer population can change how another segment evaluates

narrative-information pairs. Dealing with this externality in the context of a

2For tractability, we restrict media strategies to report good news in the good state,
which is an endogenous feature of the optimal strategy in the baseline model.



menu design problem is a methodological novelty of our paper, and one of our
motivations for introducing heterogeneity in the first place.

The data externality turns out to have a significant effect on the opti-
mal menu, compared with the representative-consumer case. The contrast is
particularly stark when consumer types are uniformly distributed. Instead
of biased, partially informative signals that are finely tailored to consumer
types, now none of the consumers receive any information. Nevertheless, the
population is split into two “camps” with starkly different beliefs, driven by
different narratives they consume. One segment opts for the empowering
narrative and takes one constant action, while the other segment opts for
the denial narrative and always takes the opposite action.®> Thus, our model
shows how a heterogeneous population of consumers trying to make sense of
the same aggregate data can end up holding highly polarized beliefs based
on no information, simply because of the narrative-peddling aspect of media
strategy.

We then explore the role of market structure by examining a “perfect com-
petition” version of the heterogeneous-consumers model. Each media provider
is “small” in the sense that it takes the joint distribution over states, actions
and outcomes as given, without taking into account how its media strategy
affects this distribution via its effect on consumers’ beliefs and actions. A
“competitive equilibrium” is a profile of media strategies, one for each con-
sumer type, such that: (i) the strategy associated with a type maximizes his
anticipatory utility given the aggregate distribution; and (i¢) this distribution
arises from each type best-replying to the belief induced by the media strat-
egy he adopts. We show that in the essentially unique equilibrium, only the
true and fatalistic narratives prevail, where the former narrative is coupled
with complete information. When consumer types are uniformly distributed,
the segment of consumers who act on informative signals is larger than in the
monopolistic case. Thus, while perfect competition is worse than monopoly
in terms of consumers’ anticipatory utility (because media providers fail to
incorporate the data externality), it provides more accurate information, even

though it does not eradicate wrong beliefs due to false narratives.

3The consumers who select the denial narrative could receive information, but that would
have no effect on their behavior or anticipatory utility. For the consumers who adopt the
empowering narrative, the lack of any information is strictly optimal.



In Section 5 we return to the baseline model and extend it in two di-
rections. Our first extension mixes the consumer population with rational
consumers, who know the true model and whose demand for information is
conventionally instrumental. This extension introduces a screening problem
along an unconventional dimension: consumers’ willingness to adopt a false
hopeful narrative. We show that it is optimal for the media to provide a
singleton menu. When there are few rational consumers, this menu consists
of the empowering narrative and a biased signal (albeit less biased than in
the baseline model). When there are few non-rational consumers, the menu
consists of the fatalistic narrative and a fully informative signal.

Next, we consider different separable specifications of the consumer’s util-
ity function. When it is separable in the state, the only false narrative that
can outperform the true narrative is the fatalistic narrative. We illustrate
this finding with an example in which actions have objective “unintended
consequences” that the false narrative neglects. When the utility function is
separable in the outcome, the true narrative, coupled with complete informa-
tion, is optimal.

The extensions cement the main insight of our paper: When media demand
is driven by motivated reasoning, peddling false narratives is a key feature of

media bias.

2 A Model

We begin by introducing the primitives of our model. There are four relevant
variables: a state of Nature ¢, an action a taken by a representative consumer,
a signal s that the consumer observes before taking the action (he can only
condition his action on s), and an outcome y. All variables take finitely many

values. The consumer’s vINM utility takes the form:

u<ta a, y) = U(t7 y) - C(a)

The objective data-generating process is a probability distribution p defined

over the four variables, which 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 exogenously given; they describe
the prior distribution of the state of Nature, and the outcome distribution
conditional on the state and the consumer’s action, respectively. Note that
the signal has no direct effect on the outcome. The term p(s | t) describes the
signal distribution conditional on the state. This distribution is determined
ex-ante by a monopolistic media outlet. Finally, the term p(a | s) represents
the consumer’s strategy (i.e., his action distribution conditional on the signal).
The strategy’s endogenous determination will be described below.

The causal structure underlying this data-generating process can be de-
scribed by the following directed acyclic graph (DAG), denoted N*:

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 (e.g., s is the only direct cause
of a).

Let us now describe the interaction between the media and the represen-
tative consumer. The media moves first, committing ex-ante to a pair (I, N),
where: [ is a signal function, which is a Blackwell experiment assigning a
distribution over signals to each state (this is the conditional probability dis-
tribution (p(s | t)):s described above); and N is a narrative, which is a causal
model represented by a DAG over the set of nodes representing the four vari-
ables t, s, a,y.

We restrict NV to be one of the following possible DAGs, in addition to N*:

t — s t — s t — s
! ! l l
Yy < a Yy a Y a

N® (empowering)  N* (fatalistic) ~ N? (denial)

All narratives represent causal models that coincide with the true model N* in
how they depict the causal relations among ¢, s, and a. That is, the narratives

correctly account for the causal chain that leads from the state to the action via



the signal. The only difference between the three narratives and N* is in their
account of the direct causes of the outcome y. The “empowering” narrative
N? fully attributes the outcome to actions. The “fatalistic” narrative N* fully
attributes the outcome to the exogenous state. The “denial” narrative N
suppresses the causal effect of both a and t, thus implicitly attributing the
outcome to other, unspecified exogenous factors. These three narratives are
false in the sense that they remove at least one of the causal links into .
Given an objective joint distribution p, each of the false narratives induces

a subjective belief over the four variables, given as follows:

p=(t,s,a,y) = p(t)p(s | t)p(a | s)p(y | =) (2)

where z is a stand-in for either a, ¢ or () (that is, p(y | ) = pn=(y | t,a)).
Under this notation, p(y | ) is simply p(y). Note that py~ coincides with p,
given by (1).

The interpretation is that p represents a long-run empirical distribution
(reflecting the decisions of other consumers who faced the same problem);
and the narrative N makes sense of this distribution by imposing a particular
explanation for what causes variation in outcomes. The distribution py is a
systematic distortion of the objective distribution p through the prism of the
causal model N.

Thus, the media affects the consumer’s beliefs via two channels: (i) the
signal function given by I, which determines the reporting of current events;
and (i7) the narrative N, which provides a perspective — based on an inter-
pretation of historical regularities — for drawing implications from the signal.

As long as the terms in (2) do not involve conditioning on zero-probability
events, py- is a well-defined probability distribution, which induces the fol-

lowing conditional belief:

p=(ty | s,a) = p(t | s)p(y | 7) (3)

This conditional probability is not invariant to the long-run consumer average
behavior given by (p(a | s))as. To see why, elaborate p(y | ) in (3) for each

of the three false narratives:

plyla) = pt' | a)ply |t a) =D p(s | a)p(t' | py |t a)  (4)

st
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ply | 1) = Zp Wy | ta’) = p(s' [ pa’ | ply [ ta)) ()

=> p(t’ Zp d [y [ ¢.d) =" p(t)S p(s' | )p(a | $ply | . d)
©)

It is evident that the terms p(s’ | a) and p(a’ | s’) 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. Thus, if we view
the long-run distribution p as a steady state, we need an equilibrium notion

of the consumer’s subjective optimization.

Definition 1 (Equilibrium) Given (I,N), a strategy (p(a | s))as 5 an e-

equilibrium if, whenever p(a | s) > €, a mazximizes

Vin(s,a) =Y pn(ty | s,a)ult,a,y) (7)

ty

A strategy is an equilibrium if it is a limit of a sequence of e-equilibria, where

e — 0.

This is the definition of personal equilibrium in Spiegler (2016), and it
coincides with Berk-Nash equilibrium (Esponda and Pouzo (2016)) when the
consumer’s subjective model is given by N. The role of trembles in this
definition is merely to avoid conditioning on null events. Trembles play no
meaningful role in our analysis.

We assume that the media chooses (I, N) ex-ante to maximize
= p(t)Y_p(s | t) maxVin(s,a) (8)
t s

subject to the constraint that (p(a | $)).s is an equilibrium. The media’s
objective function is the consumer’s expected anticipatory utility. The idea
behind this objective function is that anticipatory utility generates the con-
sumer’s demand for news media. The higher his anticipatory utility, the
greater his media engagement. Our task is to characterize the media’s op-

timal strategy.
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In solving its problem, the media takes into account the consumer’s equi-
librium 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.

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 1 over ¢ is
max Y pu(t) Y p(y | ta)ult,a,y)
t Y

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

Comment on the interpretation 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 the agent’s career decision or a dietary
choice, in which case y represents his earnings or health outcome, respectively.
The data that the consumer relies on to form beliefs (via the factorization
according to N) is aggregate, reflecting the historical choices and outcomes of
other consumers.

An alternative interpretation is that a represents a public choice (such
as economic or foreign policy), and y represents a public outcome (economic
growth, national security). According to this interpretation, the media con-

sumer is a representative voter, and the probability p(a | s) is the frequency
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with which society selects a political leadership that implements a. This is
a reduced-form representation of a democratic process, such that society’s

choice matches what the representative voter deems optimal.

Our model departs from the canonical information-design framework (see
Bergemann 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 principle in the information-design literature can be adapted to the

present setting.

Remark 1 (A revelation principle) Without loss of optimality, we can re-
strict attention to signal functions that assign a distribution over recommended
actions to each state, and to equilibria in which a = s with probability one for

each s.

The proof of this remark 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))es and the consumer’s strategy given by (p(a | s))as. In general, when the
consumer forms beliefs according to a misspecified model N, such changes may
affect pn(y | t,a), which could violate the revelation principle. The reason the
principle does hold in our setting is that the manipulation of (p(s | t)); s and
(p(a | $))a,s in the proof leaves (p(t, a)):, unchanged. As evident from (4)-(6),
this means that py(t,a) and py(y | ¢, a) also remain unchanged, regardless of
how ¢ and a are jointly distributed with s. This enables the standard proof to

go through. The revelation principle will simplify our analysis in the sequel.

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 the optimal media strategy in our example are

robust.
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3.1 An Example: Investment Narratives

In this example, all variables take values in {0, 1}. The exogenous components
of the data-generating process are:

pi=1)= py=1110)= a2~ 1)

1
2
The consumer’s payoff function is

u(a,t,y) =ty —ca

where ¢ € (0, 3). (We will later handle the case of ¢ > 3.) The action a rep-
resents a private decision whether to initiate a costly economic activity. The
outcome y indicates whether the activity is successful. The state ¢ represents
the return from a successful outcome. High returns are associated with lower
chances of a successful outcome.

For a specific example, the consumer is a retail financial investor choosing
whether to engage in active or passive portfolio management. The realization
y = 1 represents an increase in the portfolio’s value. The state ¢ represents
an effective discount factor that reflects economic fundamentals such as the
interest rate for alternative investments, the expected timing of a successful
outcome, or macroeconomic uncertainty. The negative correlation between ¢
and y has a natural interpretation in this context. Market fundamentals tend
to be reflected in current security prices. For instance, a low-risk environment
is reflected in high current prices, lowering the prospects of an increase in the
portfolio’s value.

An alternative story is that the consumer is a college student who decides
how seriously to take his studies. A successful outcome means graduating
(rather than dropping out). The realization ¢ = 1 represents a college wage
premium. The negative correlation between ¢ and y is due to the fact that as
returns to high education rise, colleges respond by becoming more demanding,
such that graduating becomes less likely.

Under both stories, the media provides information about the fundamen-
tals represented by ¢, as well as a narrative about what drives the outcome
y. Our task is to characterize the optimal media strategy, considering each of

the feasible narratives.
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Rational-expectations benchmark

Suppose the media offers the true narrative N*. As we saw, it is optimal
to couple this narrative with a fully informative signal. When ¢ = 0, the
consumer knows that ¢ty = 0, and therefore plays a = 0. When ¢t = 1, he

knows that p(y = 1| ¢=1,a =1) = ;. Since ¢ < 1,

a = 1. It follows that the rational-expectations benchmark in this example is

1 1
1 2C.

the consumer plays

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. In
any equilibrium, a = 0 with certainty for every t. However, since y = 0
whenever a = 0, it follows that p(y = 1 | t) = p(y = 1) = 0 for every
t. 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 retains the link a — y.

The empowering narrative

Under the narrative N¢,

pna(ty =11]a,s)=p(t=1]s)ply=1]a)

Since p(y = 1 | a = 0) = 0, the consumer’s subjective payoff from a = 0 is
zero for every signal he receives. Let us calculate the consumer’s subjective
expected payoff from a = 1. Denote ¢¢ = p(s = 1 | t). By the revelation
principle, we can restrict attention to binary signals and an equilibrium in

which the consumer always plays a = s. Then,

11 1 1 g
=lla=1)==+=pt=0]la=1)==+="-
ply=1]| ) =5+ 5p( | )=5+5 ™
Therefore,
0 I 1 do
pye(ty=1|s=1,a=1) = .(_+_. ) 9
ety | ) 41+ qo 2 2 q+q ()
and

l—q (1 1 o )
aty=1s=0a=1)=——"— - =+ =" 10
p-(ty | ) 2—q1—q \2 2 q+q (10)

In order for the consumer’s strategy to be an equilibrium, we need (9) and

15



(10) to be weakly above and below ¢, respectively. If these constraints hold,
the consumer’s anticipatory utility is p(s = 1) [pne(ty = 1| s =1,a = 1) —],

1 1
91+QO_[ q1 _<_+_. do )—c] (11)
2 a1+ qo 2 2 qg+q

Observe that when the media offers a fully informative signal (¢; = 1,

given by

go = 0), this expression coincides with the payoff from N*. Thus, if the false
narrative N is to outperform the true narrative, it must be coupled with
incomplete information. We now proceed to calculate the optimal I = (qo, ¢1)

that accompanies N¢.

Claim 1 When ¢ < %,

it 1is optimal to set ¢ = 1.

Thus, if the optimal signal function has a bias, it must be an optimistic
one, as the media always reports good news (s = 1) when the state is good
(t = 1). The proof of this claim (like all proofs in this paper) is in the Appen-
dix. The claim implies the following simplified expression for the consumer’s

anticipatory utility:

11 1 qo
2

5|5 +5 T~ t )] (12)

Note that ¢; = 1 also implies that (10) is below ¢, such that playing a = 0

when s = 0 is optimal for the consumer. It is now straightforward to derive

qozmin{l,\/}c—l} (13)

Plugging (13) in (12), the consumer’s ex-ante anticipatory payoff is

the optimal value of gq:

which exceeds the rational-expectations benchmark.
Thus, when ¢ < %, 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.
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In terms of the interpretation we offered for this example, the false narra-
tive N attributes a successful investment outcome entirely to the consumer’s
actions, without taking into account the role of the fundamentals. The accom-
panying signal function has an optimistic bias in the direction of claiming that
returns are high even when they are not. Thus, on one hand the media exag-
gerates the attractiveness of the investment environment, while on the other
hand it suppresses — via the empowering narrative — the negative effect that
good fundamentals have on the chances of good investment outcomes.

So far, we assumed that ¢ < % It is easy to see that when ¢ > %, none of
the feasible narratives can generate positive utility. As we already saw, the
narratives N* and N generate zero utility for every c. It is also immediate
from the expressions for the anticipatory utility induced by N* and N that

when ¢ > %, these narratives cannot generate positive payoffs.

3.2 A Characterization Result

The investment-narrative example has two noteworthy features. First, the
empowering narrative emerges as optimal. Second, it is coupled with biased
information that impacts consumer behavior. We now show that both features

hold generally under the model of Section 2.

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

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

Thus, the empowering narrative N is an essential feature of a media
strategy that outperforms 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 distorts the
joint distribution of (¢,y). By definition, the fatalistic narrative N* cannot
do that. In principle, the denial narrative N? can attain such a distortion.
However, this effect can be replicated by N* coupled with no information.

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

and complete information, the consumer has a unique best-reply which is a
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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 the optimal media
strateqy outperforms the rational-expectations benchmark, then its induced

conditional 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. Since regularity assumes
a unique optimal action in each state (under rational expectations), this means
that the outcome induced by the media’s strategy departs from what a pa-
ternalistic social planner (aiming to maximize consumers’ material payoffs)
would prescribe.

Note that our result does not claim that the media necessarily departs
from fully informative signals. We cannot rule out the possibility that the
media sends a fully informative signal in every state and that the consumer’s
subjective best-reply involves mixing, which will be sustained in equilibrium
thanks to the false narrative N¢.

Regularity plays a key role in the result. To see why, consider the pay-
off specification of Section 3.1, and let the data-generating process satisfy
p(t =1) = 2 and ply = 1 | t,a) = 1 — ¢ for every ¢,a. Under rational
expectations, the consumer’s optimal action is a = 0 for every ¢, and the
rational-expectations payoff is 0 (because a = 0 and ty = 0 with probability
one). Using similar arguments as in Section 3.1, it can be shown that it is op-
timal for the media to provide N? (or, equivalently, N*) and no information.
The consumer responds by playing a = 0. His anticipatory payoff is }l, beat-
ing the rational-expectations benchmark, although the behavior is the same.
Thus, without regularity, it is possible for the media strategy to outperform

the benchmark without any effect on consumer behavior.

4 Heterogeneous Consumers

In this section we revisit the investment example of Section 3.1, and extend
the model by introducing consumer heterogeneity. Specifically, we assume

that the cost parameter c is distributed over [0, 1] in the consumer population

18



according to some continuous and strictly increasing cdf F. Given that the
optimal media strategy in Section 3.1 varied with c¢, it is natural to consider
media markets with a supply of multiple pairs (7, N).

We consider two market structures. In Section 4.1, we consider a monop-
olistic media platform acting as a gatekeeper who restricts the entry of media
providers (each represented by a distinct pair (I, N)). The monopolist’s ob-
jective is to maximize consumers’ aggregate anticipatory utility — reflecting
the continued assumption that this corresponds to maximizing their platform
engagement. In Section 4.2, we remove the gatekeeper and analyze a “per-
fectly competitive” media market, in which each provider targets a particular
consumer type and tries to maximize his anticipatory utility.

This is not a mechanical extension from homogenous to heterogeneous con-
sumer populations. The reason is that while each consumer type maximizes
his own anticipatory utility, this utility — shaped by the narrative he adopts
— is evaluated according to the joint distribution over actions and outcomes,
which reflects the aggregate behavior of all consumers. In other words, when
consumers adopt a false narrative, they exert a “data externality” on one an-
other, because the choices of one segment of consumer types can affect the
belief formed by another segment. This externality requires methodological
innovations when dealing with the monopolistic and competitive market struc-
tures. The difference between the two market structures is that the monopolist
is an “externality maker” (who internalizes the data externality) while com-
petitive media providers are “externality takers”. This leads to qualitatively
different characterizations of media strategies that emerge in heterogeneous

markets.

4.1 Monopoly

In this version of the model, the monopolist commits ex-ante to a menu M
of pairs (I, N). We assume that signals are binary, s € {0,1}, and restrict
the set of feasible signal functions such that Pr(s = 1| ¢ = 1) = 1. Unlike
the homogenous case, the latter restriction entails a loss of generality in the
present setting; we impose it for tractability, as it lowers the dimensionality
of media strategies. However, the restriction also means that we cannot apply
the revelation principle. Accordingly, we will not take it for granted that

consumers’ actions mimic the signal they receive. Thus, each signal function
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I is identified with ¢, which is the probability of submitting s = 1 when ¢t = 0.
The probability of ¢ = 1 conditional on s is thus

Tog=Pr(t=1]s) = %q (14)
For expositional simplicity, we will rule out the possibility that consumers
play mixed strategies. Because c is continuously distributed, this restriction
entails no loss of generality. Let a.(s | ¢, N) denote type c¢’s subjectively
optimal action in response to the signal s, given that he selected the media
strategy (q, V).
Under any feasible (¢, N'), when the consumer observes the signal s = 0, he
infers that ¢ = 0 and therefore ty = 0 with probability one. Hence, his optimal
action is a = 0 and he earns a payoff of 0. It follows that the evaluation of

(¢, N) by a consumer of type ¢, denoted U.(q, N), is

(5 +39) - [v(t =1s = Dpn(y = 1t = 1,ac(s | ¢, N)) — cac(s | ¢, N)]
14+

p(t = 1|S = Dpn(y =1/t =1, ac(s | ¢, N)) = cac(s | ¢, N)]

|
.

(=)
=

1,

ol =11t =1a(s | 4. V) = cacls | ¢, )]

ac(s | ¢, N)

_ l4q |

|
|
=}
[

2"

= %pw(y= 1 |t= Lac(s|q,N))—

l\)

(1+q

where % + %q is the probability that type c receives the signal s = 1; and
pn(t = 1ls = 1) = p(t = 1|s = 1) because all narratives correctly account
for the joint distribution of (¢,s). Importantly, the conditional distribution
pn(y | t,a) is generated by applying the factorization formula for N to the
aggregate joint distribution p, which arises from the choice behavior of all
consumer types.

The monopolist’s problem is to choose a menu M = {(gc, N¢)}eepa) to

maximize L
/ Uc(ge, No)dF(c)
0

where

Uc(QcaNC): max Uc(QaN)v

(¢,N)eM

subject to the following constraints. First, the aggregate conditional action
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distribution p satisfies

pla=1]t=1)= /0 ao(1)dF(c) pla=1]t=0) = /0 qean(1)dF (c)

where a.(s) = a(s | g, N.). Second, a.(1) needs to be subjectively optimal
for type ¢ in response to s = 1 (we have already established that a.(0) = 0

for every c):

Tig PN (Y =1]t=1a=a.1)) — ca.(1)
> Mg - Pn.y=1]t=1a=1—a.l)) —c(l—a.l))

This design problem is a novel type of “second degree” discrimination,
which arises because the monopolist cannot prevent consumers from freely
choosing their favorite media strategy from the menu. Specifically, each con-
sumer chooses the (I, N) in M that leads to a higher anticipatory utility given
the distribution p.

At first glance, this seems to be a trivial problem, since there is no conflict
of interest between the two parties: Both the consumer and the monopolist
are guided by maximizing consumer anticipatory utility. However, consumers’
choices exert a non-standard externality on one another: They all base their
decision on the aggregate distribution p, which reflects the individual choices
of all consumers. This novel interdependence among consumers is what makes
the menu-design problem non-trivial.

Unlike the basic model, here consumers potentially face a choice from a va-
riety of alternative media strategies. Each consumer selects the strategy that
maximizes his own anticipatory utility (evaluated according to the aggregate
distribution p). This choice involves choosing between different models, and
it is obviously not a “rational” or “scientific” method for comparing models.
Nevertheless, given that media consumers in our model are motivated by the
pursuit of optimistic beliefs, such hedonic choice between narratives appears
descriptively appropriate (Eliaz and Spiegler (2020) applied this criterion to

how voters choose between political narratives).
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Proposition 3 The media maximizes its objective function with a menu that

has the following features:

(1) The menu includes exactly one pair (¢*, N*); furthermore, ¢* > 0, and
there is ¢* € (0,1) such that all consumer types in [0, c*] choose (¢*, N*) and
play a = s.

(i4) The menu includes exactly one narrative N € {N*, N}, coupled with an
arbitrary q; there is ¢ € [¢*, 1) such that all consumer types in [c**, 1] choose

(¢, N) and play a = 0 with probability one.

(2ii) If ¢ > c*, then the menu also includes exactly one pair (¢*, N*); fur-
thermore, ¢* < q*, and all consumer types in (c*, ™) choose (¢*, N*) and play

a=s.

There are a few noteworthy differences from the homogenous case. First,
under homogeneity, a single narrative (N®) serves all consumers. The differ-
entiation between consumer populations (characterized by distinct ¢) is done
through the signal function. In contrast, differentiation between types in the
heterogeneous case is carried out by offering a menu of narratives. Each of the
narratives that keep the link a — y is coupled with a specific signal function.
The reason is that given our restricted domain of signal functions, different
media strategies that share the same narrative are Blackwell-ordered — and
therefore unambiguously ranked in terms of the anticipatory utility they con-
fer. As a result, no consumer will select dominated media strategies.

More specifically, the menu includes the narrative N¢, which is coupled
with biased information toward a = 1; the narrative N* (which need not be
in the menu) has a smaller, potentially zero bias in that direction; while the
other narratives generate the action a = 0. Thus, we have a proliferation of
narratives, which lead to polarized beliefs and polarized behavior.

Second, in the homogenous case, market coverage is partial: Consumer
types ¢ > % receive zero payoffs; they are effectively unserved. In contrast, in
the heterogeneous case they earn positive anticipatory payoffs, thanks to the
narratives N* or N?. This is made possible by the externality between types:
Types with high ¢ “free ride” on low-c types, who play a = 1 with positive
probability.

The following result completes the characterization of the optimal menu

when c¢ is uniformly distributed.
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Proposition 4 When ¢ ~ U[0, 1], the optimal menu consists of two media

strategies: (q = 1,N°) and (¢ = 1, N®). Consumers with ¢ < & choose the

3

former pair and always play a = 1; whereas consumers with ¢ > 77 choose the

latter pair and always play a = 0.

Thus, under uniformly distributed types, the media never provides any
information to any consumer. Consumer behavior is highly polarized: Con-
sumers with high ¢ always play a = 0 whereas consumers with low ¢ always
play a = 1. What generates this polarization 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.

4.2 Perfect Competition

Let us now define a notion of perfect competition in our media market. In
this case, we need not restrict the set of feasible signal functions, except the

purely expositional restriction to binary signals that take the values 0 or 1.

Definition 2 (Competitive equilibirum) A a profile of media strategies
(I, N¢)eepo) and a profile of consumer strategies (ac(s))cejo,1) constitute a com-

petitive equilibrium if:

(i) For every c, (1., N.) € argmax(; nyUc(I, N) given the joint distribution p
induced by (ac(s))ceoq-

(it) For every ¢ and s, a.(s) maximizes 7s 1, - pn.(y = 1|t = 1,a) — ca, where

s 18 given by (14).

Unlike the monopoly case, here each media strategy targets a consumer
type and maximizes his anticipatory utility, taking the entire distribution p as
given. Media suppliers do not internalize the data externality between types,

because they take the distribution p as given.

Proposition 5 There is an essentially unique competitive equilibrium. Specif-
ically, there is ¢ € (0,1) given by 2¢+ F(¢) = 1, such that: (i) for every ¢ < ¢,

4The subscript I in 74 ; plays the same role as the subscript g in (14).
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I, is the fully informative signal function and N, = N*; and (ii) for every

c¢c>¢, N.= Nt

By essential uniqueness, we mean that there could be other media strate-
gies that implement the same beliefs and actions. For example, when a con-
sumer chooses N?, the exact signal function is irrelevant for his beliefs and
actions. Also, we could replace N* with N® in the characterization, and con-
sumers’ beliefs would be identical.

It follows that for consumer types with low ¢, perfect competition leads to
an unambiguous improvement in the informativeness of news media compared
with monopoly. To see why, note that under monopoly, a positive measure of
consumer type with ¢ close to 0 receive biased information (which is coupled

with the narrative N®), whereas under competition they have rational expec-
1
3
of the monopoly case — i.e., competition improves

tations and full information. When ¢ ~ UJ0,1], we have ¢ = 3, which is

3
i1
informativeness for all consumer types.

above the cutoff ¢* =

5 Variations

This section returns to the homogenous-consumer case and explores variations

on the basic model.

5.1 Introducing Rational Consumers

So far, we assumed that consumers are homogenous in the sense that their
demand for news is not instrumental — rather, they use news media to cul-
tivate desirable beliefs. This gives a role to false narratives as a vehicle for
sustaining such beliefs. Consumers are not dogmatic: They are willing to
accept any narrative, and their sole criterion for selecting a narrative is the
anticipatory utility it induces.

Let us return to the basic setting in which u(t,a,y) = ty — ca, where

1
'3
heterogeneity. A fraction A of the consumer population have traditionally

all consumers have the same ¢ € (0,3), and introduce a different form of

instrumental demand for information — that is, they aim to maximize their
objective expected material payoff, rather than their anticipatory payoff. Fur-

thermore, these consumers have rational expectations: They know the true
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model N* and are therefore immune to narrative peddling by the media. We
refer to these consumers as rational, and to the remaining consumers (who
behave as in previous sections) as non-rational.

The way rational consumers evaluate a media strategy (I, N) is thus quite
simple, because it is equivalent to the way non-rational consumers evaluate
the strategy (I, N*). The reason is that under the true model N*, the dis-
tinction between anticipatory utility and objective expected material utility
disappears: U(I, N*) is the ex-ante expected material payoff when the con-
sumer subjectively best-replies to the beliefs induced by 1.

We handle the new heterogeneity as we handled the heterogeneity in c in
Section 4. In particular, we adopt the simplifying assumption that I must
involve two signals, 0 and 1, such that in state ¢ = 1 the signal is s = 1
with probability one. In this setting, this entails no loss of generality but
facilitates exposition by emphasizing the methodological connection to the
model of Section 4.1. Thus, each [ is identified with the probability ¢ of
s =11in t = 0. The media’s problem is to choose a menu of media strategies,

{(qT‘7 N'I‘)7 (an7 NTLT‘)} tO maXimiZe
A UT(qT’ NT) + (1 - /\) ’ Um’(Qnra Nnr)

subject to the constraint that (g;, IV;) maximizes U; for every type i € {r,nr},
given the aggregate distribution induced by the strategy each type plays; and
subject to the constraint that each type ¢’s strategy is a best-reply given the
beliefs induced by the type, the pair (g;, N;) he chooses, and the objective

distribution.

Proposition 6 There is an optimal menu that consists of a single pair (q, N).

Thus, the media’s problem of screening consumers according to their ra-
tionality is degenerate: The media can offer the same strategy to all con-
sumers. The result holds more generally when u(t, a,y) = v(t,y) — ca, when
a,t € {0,1}, v is an arbitrary function, and ¢ € (0, 1).

For brevity, we do not provide a detailed derivation of the optimal media
strategy in this environment for all values of \. We make do with illustrating

it for extreme values of \.
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Proposition 7 When A is sufficiently close to 0, the optimal media strategy
is (min {1, IZ’CA — 1} ,N*). When X\ is sufficiently close to 1, the optimal
media strategy is (0, N*).

Thus, introducing a small group of rational consumers into a population
of non-rational consumers increases the informativeness of the signal that
the media provides, while still keeping the empowering narrative. In con-
trast, introducing a small group of non-rational consumers into a population
of rational consumers causes the media to offer the fatalistic narrative while

continuing to give full information.

5.2 Other Separable Utility Specifications

In this sub-section we examine alternative specifications of u(t, a,y). All def-

initions are adapted straightforwardly.

5.2.1 An Example: ‘“Whac-a-Mole”

Impose the following structure on the data-generating process:
plt=1) = ply=1][ta)=5(1—a)+(1-p)t

where 3 € (3,1). The consumer’s payoff function is u(a,t,y) = 1[a = y].

We adopt the following interpretation for this specification. The action
a represents a public decision how to allocate a scarce resource between two
sectors or locations. For example, the dilemma is whether to allocate policing
effort to one area of criminal activity or another. The state ¢ indicates which
sector is more dangerous. The outcome y indicates which sector ends up
being active. Public policy is successful if it allocates the policing effort to the
relevant sector. However, criminal activity exhibits a “whac-a-mole” property:
When the government cracks down on one area of activity, criminals partly
divert their activity to the other area. This explains the negative correlation
between a and y. In this context, the media reports on the dangers posed by
various sectors, and conveys a narrative about what ultimately determines the
active sector. Consumer choice represents support for a certain public policy

(e.g., voting for a political party that runs on this policy).

26



As before, let us begin our quest for optimal media strategies with the
case in which the narrative is N*. As usual, we can assume that the media
provides full information. When ¢ = 1, the consumer’s payoff from a = 1
is 1 — 3, and the payoff from a = 0 is 0. Therefore, the consumer plays
a = 1 when t = 1, and his payoff is 1 — 3. The case of ¢ = 0 is handled
symmetrically: the consumer plays a = 0, and earns a payoff of 1 — 3. It
follows that the consumer’s ex-ante anticipatory utility is 1 — 3. Thus, when
the media conveys the true narrative and fully informs the consumer about t,
the consumer correctly identifies the dangerous sector and plays a = t. At the
same time, the consumer correctly takes the whac-a-mole effect into account.

We will later see that the narratives N and N? (which omit the link
t — y) are weakly inferior to N*. Therefore, let us focus on the narrative
Nt. We apply the revelation principle and take it for granted that a = s in

equilibrium. By definition,

pyvi(y=1]s.a)=> p(t|s)ply=1[t)

where
pt=1]s=1)= 2 pt=1]s=0)= ——0
do + q1 2—q—q
ply = 11t=1)=> p(s|t=1ply=1]a=s1t=1)
= Q1'(1_5)+8(1—Q1)'1:1—/3Q1
and

ply = 1[t=0)=> p(s|t=0p(y=1]a=s1t=0)

= q-0+(1—q)-5=p5(1-q)

It follows that the consumer’s payoft from playing a = 1 when s = 1 is

. (1= Ba) + &

Uni(s=1)=
wel ) QG+ ¢1 G+ ¢1

'5(1—610)
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Likewise, the consumer’s payoff from playing a = 0 when s = 0 is

1- 1—
L (1= Bay) + L

— ———— B(l—gq
2—qo—q 2—q—q ( 0)

UNt(SZO):l— |:
In order for this strategy to be an equilibrium, we need both expressions
to be weakly above % We will confirm this below. The strategy a = s induces

the following ex-ante anticipatory utility:

C_IO—ZHH Uni(s=1) + (1_¥> Une(s = 0)

This expression reduces to

L4 5[0 — D~ Ba) — ol + 5 - 182w — D~ a0) — a

If the media employs a fully informative signal (i.e., ¢ = 1, ¢o = 0), this
expression is equal to 1— 3, which is the maximal payoff from the true narrative
N*. Tt follows that as in the example of Section 3.1, the false narrative N* can
only be optimal when accompanied by imperfectly informative signals. The

optimal signal function is

1 1 3 1

QI:Z+@ (]o—zl 13

Note that the optimal signal treats the two states symmetrically (since gy +
q1 = 1)
Plugging these values of ¢y and ¢;, we can confirm that Up:(s) > % for

every s. The consumer’s ex-ante anticipatory payoff is

(14 3)?
83

which is greater than 1 — 3.

The false narrative N’ that emerges from this exercise neglects the effect
of a on y, and thus effectively pretends that the whac-a-mole effect does not
exist. This enables the consumer to be more optimistic about the success of

policies, but only when the narrative is accompanied by imprecise information.
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5.2.2 A Characterization Result

The following result shows that the optimality of the narrative N' in the

whac-a-mole example is not a coincidence.

Proposition 8 Suppose that u(t,a,y) = v(a,y) + w(t). If the media can
outperform the rational-expectations benchmark, then N* is part of an optimal

strategy.

Thus, when u is separable in ¢, the fatalistic narrative is optimal. It is the
analogue of the result that N* is optimal when u is separable in a (Proposition
1). It can also be shown that in regular environments, this narrative can
outperform the rational-expectations benchmark only if it leads to different
behavior than the benchmark. The proof is the same as that of Proposition
2.

Finally, consider utility functions that are separable in y. This turns out to

be a degenerate case, in the sense that it does not give rise to false narratives.

Proposition 9 Suppose that u(t,a,y) = v(t,a)+w(y). The benchmark media

strategy is optimal.

This completes the characterization of utility functions that are separable

in at least one of the variables.

6 Discussion of Related Literature

This paper belongs to a research program on the role of causal narratives
in economic and political interactions. Eliaz and Spiegler (2020) presented
a modeling framework that formalizes causal narratives as directed acyclic
graphs (building on Spiegler (2016)), where agents’ adoption of narratives is
based on the anticipatory utility they generate. Eliaz and Spiegler (2020)
and Eliaz et al. (2022) applied this framework to political competition. The
present paper brings the modeling approach to the market for news, focusing

on the role of media as suppliers of narratives. Methodologically, its main
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contributions are: (i) modeling the media’s joint provision of narratives and
information; (i) the novel screening problem that arises under consumer het-
erogeneity (in preferences or in rationality), due to the “data externality”
between consumer types; and (iii) a new conception of a competitive media
market.”

In terms of economic substance, our paper is part of the literature on me-
dia bias. This phenomenon has been extensively studied from various points
of view. Prat and Stromberg (2013) and Gentzkow et al. (2015) provide com-
prehensive reviews of this literature. Our paper contributes to a theoretical
strand in this literature that tries to explain media bias as a demand-based
phenomenon arising from non-instrumental aspects of consumers’ attitude to
information. The basic idea in this literature is that consumer derive intrinsic
utility from beliefs or from the news they consume, independently of their
effect on decisions.

For example, Mullainathan and Shleifer (2005) model 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 unin-

formative), the non-instrumental term reaches its maximal possible level given

SRecent empirical and experimental approaches to causal economic narratives 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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the consumer’s prior belief. Thus, both Mullainathan and Shleifer (2005) and
Gentzkow et al. (2015) assume that the hedonic effect of news is orthogonal
to Bayesian belief updating.

Against this background, our model introduces two innovations. To our
knowledge, it is the first model of news media as suppliers of narratives in
addition to information. It also appears to be the first model in which the
hedonic aspect of media consumers’ beliefs is fully integrated with Bayesian
updating of these beliefs. Consumers’ intrinsic utility from beliefs is a function
of Bayesian posteriors induced by the information the media provides and the
narrative it peddles. Eliaz and Spiegler (2006) is a precedent for this aspect of
our model. In that paper, we presented of demand for information — repre-
sented by prior-dependent preferences over Blackwell experiments — which is
driven by maximization of expected utility from (correctly specified) Bayesian
posterior beliefs. Since that model allowed for non-convex utility from be-
liefs, it could accommodate demand for information that is non-increasing in
Blackwell informativeness. Lipnowski and Mathevet (2018) examined optimal
information provision for agents with such preferences. Thaler (2023) is an
experimental study of the supply of information to agents who exhibit mo-
tivated reasoning (defined as non-Bayesian updating that is affected by the
valence of beliefs).

The idea that misspecified models can be used to manipulate agents’ beliefs
has been studied in other contexts. Eliaz et al. (2021a) analyzed a cheap-talk
model in which the sender provides not only information but also statisti-
cal data (or, equivalently, a model) that enables the receiver to interpret the
information. Eliaz et al. (2021b) characterized the maximal distortion of per-
ceived correlation between two variables that a causal model can generate in
Gaussian environments. Schwartzstein and Sunderam (2021) and Aina (2023)
studied persuasion 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.

Finally, our paper is related to a small literature on strategic communi-
cation with agents whose inference from signals departs from the standard
Bayesian, rational-expectations model (e.g., Hagenbach and Koessler (2020),
Levy et al. (2022), de Clippel and Zhang (2022)).
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Appendix: Proofs
Claim 1

Let us begin by showing that we can set ¢ = 1. First, note that we can

rewrite (11) as
Lign 1 qq

—clq1 +
2(272 g T

The second and third terms inside the brackets are invariant to permuting qq
and ¢, whereas the first term is increasing in ¢; and invariant to go. Therefore,
it is optimal to set ¢; > qo.

Second, note that we can rewrite (11) as

1 118
. _+_. —cC
1+ 4% 2 2 14D
a1 q1

Thus, the expression inside the square brackets only depends on the ratio

@+
2

do/q1, while the term outside them increases in both ¢o and ¢;. It follows that

q1 =1 > qp in optimum. W

Proposition 1
Consider the narrative N*. In this case, the consumer believes that a has no

causal effect on y. Therefore, for every s, he will only mix over actions that
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minimize ¢. Denote min, ¢(a) = ¢*. Then, in equilibrium,

Une(s.a) = 32 p() Y pla ) p(t]9) Sl | olt.s) —
= > p)> pt]s)>] (Zp(a’ | )p(y | t,a’)) v(t,y) — ¢

= Zp(t)zp(SH Z(ZP yHG))’v(t,y)—C*
= Zp ZPCLHZP?JIM (ty) —¢

> p(t) max [Z ply | £, a)o(t,y) — C(a)]

IA

t

The final expression is the maximal anticipatory utility under the true nar-
rative N* coupled with full information. We can see that I is irrelevant for
the consumer’s anticipatory utility from action a. It follows that his ex-ante

anticipatory utility can be written as

>ap(@) >, p(y | a)v(a,y)
= >..p(@)>, O pt]a)ply |t a))via,y)
= >, p() >, plalt)>, ply |t a)v(a,y)
< Yopt)max, Y p(y |t a)v(a,y)

The final expression is the rational-expectations benchmark. Therefore, N°*
cannot be part of a media strategy that outperforms it.

Now consider the narrative N?. In this case,

Upyo(s,a) = Z (t|s) Zpa|s [Zp ot y) — cla )]
= > pltls) [Zp(y)v(t, y)— Y _pla s)c(a)]

As in the previous case, the consumer believes that a has no effect on y.

Therefore, for every s, p(a | s) > 0 only if @ minimizes c. That is,

S pla)ela) = ¢

a
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It follows that the consumer’s ex-ante anticipatory utility is

2s0(8) 2o p(t | s)>, ply)u(t,y) — ¢
= >,p(t) 3, pv(ty) —c*
= >upt) >, O . pla)ply | a))v(t,y) —c*
= Y,0(t) >, pla)>, p(y | a)v(t,y) — c(a)]
< Xpt)max, [, 0y | a)elt,y) - c(a)]

The final expression is the ex-ante anticipatory utility induced by the narrative
N coupled with no information. It follows that the maximal anticipatory
utility from N? can be replicated by the narrative N (coupled with fully

uninformative signals). W

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 argmin, ¢(a) for
every t. By assumption, this is also the consumer’s behavior under rational
expectations, 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

ply [a) =ply |t a)
for every (¢, a) in the support of p. Consequently,
pN“(tay ‘ Sva’) = p(t7y ‘ Sva)

and therefore, the consumer’s anticipatory utility under p and N¢ is equal to

the rational-expectations benchmark, a contradiction. H
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Proposition 3

The proof proceeds stepwise.

Step 1: Without loss of generality, each narrative is coupled with a unique q.

Assume the contrary — i.e., M contains two pairs (¢, N) and (¢’, N) with
¢ < q. 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 consumers take the objective distribution p
as given. Since both pairs share the same narrative N, 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.
Consider consumer types ¢ who choose (¢, N) from M. They must be
indifferent between this pair and (¢’, N). Except for a zero-measure set of
types, this can only be the case if the consumers take a constant action given
each of the pairs (if their subjectively optimal action were state-contingent,
then ¢ and ¢’ would induce different ex-ante expected utility). Moreover, this
must be the same constant action since otherwise, only a particular (zero
measure) type would be ex-ante indifferent between (¢, N) and (¢’, N). Now
suppose we remove (¢, N) from the menu. Then, since (¢/, N) was optimal
for these consumer types under M, this will continue to be the case and all
these consumers will therefore choose (¢', N). This will have no effect on
the aggregate consumer strategy because (¢', N) and (¢, N) induce the same
choices by consumers who chose (¢, N) from M. Therefore, the switch by
these consumers from (¢, N) to (¢’, V) has no effect on how other consumer
types evaluate any media strategy. It follows that without loss of generality,

we can remove (¢, N) from the menu. [

Step 2: Under the optimal menu, a positive measure of consumer types play
a = 1 with positive probability.

Assume that under the optimal menu, all consumer types play a = 0 with cer-
tainty. Then, regardless of the media strategy they choose, their anticipatory
utility is 0. 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.
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As to types who choose NY, they estimate the conditional probability
ply=1]1) = }:pa—lﬁ

for every t. Therefore, these types earn zero anticipatory utility as well.
Finally, types who choose N? form the correct belief that p(y = 1) = 0
(because a = 0 with probability one by assumption, and p(y = 1| a = 0) =
0). It follows that all types earn zero anticipatory utility. However, if the
monopolist offers the singleton menu consisting of the media strategy (0, N*),

every type ¢ < % will earn %1 — ¢ > 0, a contradiction.

Step 3: Interval structure of types’ choices

By Step 1, we can assume that for each feasible narrative NV there is at most
one ¢ such that (¢, N) € M. Because the narratives N* and N? omit a as a
cause of y, any consumer who chooses a media strategy that includes one of
these narratives will always play a = 0. Furthermore, whenever a consumer
chooses a media strategy that includes N* or N, he will play a = 0 in response
to s = 0, since g = 0. Therefore, by Step 2, M must include a pair (g, N)
such that N € {N*, N®}, and there is a positive measure of consumer types

who select this pair and play a = 1 in response to s = 1.

How consumer types rank (¢*, N*) and (q*, N*) when playing a = s in re-
sponse to both pairs

Suppose that M includes both (¢*, N*) and (¢%, N*) such that for each of
these pairs, there is a positive measure of consumer types who choose it and
play a = 1 in response to s = 1. The ex-ante anticipatory utility that these

pairs induce for a consumer of type c is:

. Ak 1 1+q"
Ulg*,N*) = ip(y:1|t:1,a:1)— 5 c
1 1 1 *
N P L
2 2 2
1 1+4q
= - — c
4 2
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and

o 1 1+ q°
Uclq*,N*) = ip(yzllazl)— 5 ¢
11 1+q*
- —.Z[2— 1la=1)]—-
5 2[ p(t=1]a=1)] 57 ¢

It is immediate that U.(¢*, N*) > U.(q%, N%) only if ¢* < ¢°. Therefore, ¢° > 0
in this case. Consequently, if U.(¢*, N*) > U.(q¢*, N*), then Uu.(¢*, N*) >
Uy (q*, N®) for every ¢ > c. It follows that if both (¢*, N*) and (¢%, N) are
in M and induce a = 1 in response to s = 1, then the set of types who choose

(¢*, N*) lies above the set of types who choose (¢%, N).

Showing that M includes (q¢*, N*) without loss of generality

Suppose that M does not include (¢%, N*). Then, M includes a pair (¢*, N*)
such that a positive measure of consumer types choose this pair and play a = 1
in response to s = 1. (The reason is that consumers always play a = 0 in
response to N* or N?, as well as in response to N* when s = 0.) Now add
(¢*, N*) to the menu. It is evident that U.(¢*, N*) > U.(q*, N*) for every c.
Therefore, if playing a = s is optimal given (¢*, N*), then it is also optimal
given (¢*, N%).

Moreover, if types who previously chose (¢*, N*) and played a = s switch
to (¢*, N*) and thus continue to play a = s, this switch does not change the
joint aggregate distribution p(t,a) because (¢*, N*) and (¢*, N*) share the
same signal function and induce the same consumer strategy.

Finally, consider types who previously chose a media strategy that induces
a = 0 for all s now switch to (¢*, N®). By revealed preferences, the switch
improves their own anticipatory utility, hence they must play a = s (because
if they play a = 0, their anticipatory utility is 0). At the same time, the
switch does not affect p(t = 1| a = 1) because this probability is equal to

5 (m(q*, N*) +m(q*, N*)) 1
5 (m(q*, N°) + m(q*, N*)) + 3¢* (m(q*, N@) + m(q*, N*))  1+4¢*

where m(q*, N*) + m(q*, N*) is the total mass of types who choose either
(¢*, N*) or (¢*, N*) (which is precisely the mass of types who choose a = s).
As a result, the switch does not affect U.(q*, N*) for any c. By definition, it
also does not affect U.(¢*, N*).

It follows that we can sustain an equilibrium with weakly higher aggregate
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anticipatory utility when (¢*, N*) is added to the menu. Thus, the menu will

contain some pair (g%, N*) that induces a = 1 in response to s = 1.

The set of types who choose (¢*, N*) and play a = s
We now establish that there is ¢* > 0 such that all types in [0, ¢*) choose
(¢*, N*) and play a = s. To see why, suppose first that (¢*, N*) is in M and
that there is a positive measure of consumers who select this pair and play
a = s. Then, as we showed, the set of types who select (¢%, N*) over (¢*, N*)
and play a = s lies to the left of the set of types who choose (¢*, N*) and play
a=Ss.

Now suppose (¢, N%) is the only media strategy in M that induces a = s.
If type c prefers (¢, N*) to a media strategy that induces him to always play
a = 0, then so does every ¢ < c.

Thus, the set of types who prefer (¢*, N*) and play a = 1 in response to
s =1 is at the low end of [0, 1].

The set of types who always play a =0
Suppose first that M includes (¢*, N*) such that a positive measure of types
choose this pair and play a = s. The payoff from this choice is }l — %c, which is
negative for ¢ > % Thus, such types will respond to the same pair by always
playing a = 0.

Now suppose that the only media strategy that induces a = 1 with positive
probability is (¢, N*). But then,

1 1+q*
] — c
1+q° 2

Ue(q®, N*) = 2-

11
22
which is negative for ¢ ~ 1. Hence, such types will respond to (¢*, N*) by
always playing a = 0.

Clearly, every type ¢ who chooses N* or N? always plays a = 0.

Finally, if type ¢ prefers a media strategy that induces him to always play
a = 0, then so does type ¢’ > c¢. Therefore, there must be ¢** < 1 such that

all types ¢ > ¢ choose a media strategy that induces a = 0 for all s = 0.

To conclude this step, there are two cutoffs, 0 < ¢* < ¢** < 1, such that:
() all types below ¢* choose (¢%, N®) and play a = s; (i7) all types between
c* and ¢** choose (¢*, N*) and play a = s; and (éi7) all types above ¢** play
a = 0 with probability one. [

Step 4: The menu contains exactly one of the narratives Nt or N°
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First, observe that the menu need not include both N* and N?. The reason
is that both narratives induce a = 0 with probability one, such that they
only potentially differ in the subjective ex-ante expected value of ty that
they induce. In particular, they exert the same externality on other types.
Therefore, the menu will include only the one that yields the higher payoff.
Second, suppose that M contains neither N* nor N?. Then, types above
¢ will select the narratives N* or N* and always play a = 0, thus obtaining
a payoff of 0. Suppose we add N* or N? coupled with no information. By
Step 2, a = 1 with positive probability, and therefore, both narratives will
induce strictly positive payoft for types above ¢**. We need to examine the
possibility that lower types will switch from (¢%, N%) or (¢*, N*) to the new
media strategy. However, if a type ¢ < ¢** deviates in this direction, then so

does every ¢ € (¢, c*™). Consider two cases.

Case 1: N* is not in M. In this case, the deviation does not change p(t =
1 | a = 1) because this quantity is not affected by increasing the share of
consumers who always play a = 0, and the set of consumers who play a = s
all induce the same Pr(a | t). Therefore, it does not affect U.(¢%, N*) for any
c. By revealed preference, the deviation improves the ex-ante payoff of the
deviating types. It follows that there is an unambiguous increase in aggregate
consumer payoffs.

Case 1: N* isin M. In this case, the set of deviating types is some interval

ok k *k
, ]

[ . As a result, since ¢* < ¢“, this deviation lowers p(t = 1| a = 1)
and therefore increases U.(q¢%, N®) for any c¢. Moreover, it has no effect on
U.(q*, N*) by definition. By revealed preference, the deviation improves the
ex-ante payoff of the deviating types. It follows that the deviation increases
aggregate consumer payoffs, even after taking into account the equilibrium

effects of this deviation due to the data externality. [J

It remains to show that ¢* > 0 if ¢* = ¢** — i.e., the only narrative that
induces a = 1 with positive probability is N*. We know from the homogenous
case that for every ¢ < %, q* > 0 attains higher utility than ¢* = 0 (and recall
that the utility from ¢* = 0 for ¢ > % cannot be positive). Moreover, since
q* > 0 generates a higher overall probability of a = 1, it exerts a positive
externality than ¢ = 0 on consumers who choose N? (it has no externality
on consumers who choose N*'). Therefore, deviating from ¢* = 0 to ¢* > 0 is

strictly profitable for the media.
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Proposition 4
The proof proceeds stepwise, taking the characterization in Proposition 3 as

a starting point.

Step 1: ¢* = ¢**
Assume that ¢** > ¢*. The payoffs induced by (¢*, N*) and (¢*, N*) at some

Cc are

. A I 1+4q"
UC(Q,N) = Z_ 2 C

o 1 1+ ¢°
Udq*,N*) = 1[2—p(t:1|a:1)]— 5 ¢

In the proof of Step 3 of Proposition 3, we showed that ¢* > ¢*. Since

¢~ U|0,1], we can write

k% kk

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

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

—C J— e J—
A e ) el )

Observe that if we slightly raise ¢* and lower ¢* such that ¢* is still above ¢*
and ¢*(¢* — ¢*) remains unchanged, then the indifference condition continues
to hold, as long as we keep ¢** fixed. In this way, p(t = 1 | a = 1) remains
unchanged. This modified consumer strategy 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 | t = 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.
Now consider the inframarginal 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.

What this step establishes is that we can restrict attention to menus M
and consumer strategies that take either of the two following forms:

(i) M = {{q*, N*), (¢*, N*)}, all consumer types in [0, ¢*] choose (¢*, N*) and
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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 (¢°, N 0) and play a = 0. UJ

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

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

where

1 1+q°
2 — — c
1+q® 2

and

Thus, the objective function can be written as

“ (1 1 1+¢° 1
— 12— — de+ (1 —¢) - =¢*
I e e o L

1 1 T+¢° 1, ,, 1
— *'_ 2_ _ I k 1_ * ._*
c 4[ 1+qa} 5 2(0) +(1—=¢") 1°

The cutoff ¢* satisfies

1 1 14+q¢*, 1,
2 — — c =
1+q® 2

4

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°
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Aggregate utility under M = {{¢% N%), (¢*, N9} is

c* 1
/ Uu(q%, N*)de + / U.(q°, N%de
0 c

*

where
0 nra 1 1 14+ q*
UC(Q’N):Z{Q_an}_ 5 ¢
and
Ucld”, N = p(t=1) p(y=1)
= p(tzl)-[p(tzl)-p(y=1!t=1)+p(t=0)-p(y=1|t=0)]
_ %.[%.p(azut:m (2_1)+- pa 1|t:0)-%(2—0)]
= s (2 0)
RS
RIEAVEE LS
B c*.1 "
= Z[§+Q]

Thus, the objective function can be written as

“ (1 1 1+ ¢* 1
P - de+(1—c) Sz g
/0 {4{ 1—|—q“} 2 C} ctl=c)-gly+d]

1 1 1+¢° 1, ., ¢t 1
— .- |9 o LD 1— %) . —[= a
3l | - TR e am ) S

The cutoff ¢* satisfies

1 1 14+4¢*, .1
— 2_ — C = — [
4 1+4+q® 2 4°2

+ q“]

Plugging this equation into the objective function, we obtain

3 2q° + 3
e (2qa + 1)2 q 2+
4 (64 +5)" (¢* + 1)

This expression is monotonically increasing in ¢, hence the optimal value of

q” is 1, yielding an aggregate utility of approximately 0.139. U

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
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sets g =1. B

Proposition 5

First, we establish that without loss of generality, I. is the perfectly infor-
mative signal function for every c. The reason is that the maximization of
type ¢’s anticipatory utility takes p as given without taking into account the
effect of the behavior induced by (I., N.) on py. Therefore, U, is effectively
the maximum of functions that are linear in beliefs, hence it is convex in pos-
terior beliefs. It follows that a fully informative signal maximizes U, (as in
the rational-expectations benchmark). It is the unique maximizer if it induces
a=s.

Second, we show that all consumers play a = 0 when ¢ = 0. This holds
under N* or N? because under these narratives, a has no causal effect on 7.
Under N or N*, optimal provision of information implies that when ¢ = 0
the consumer knows that ty = 0, and therefore finds a = 0 optimal.

An immediate consequence of the previous step is that p(t =0 | a = 1) = 0.
such that the formulas for U. under N* and N coincide. Thus, from now on,
we will take it for granted that the only narrative that can induce a = 1 with
positive probability is N*. Let us denote by o the fraction of consumers who
play a =1 when ¢t = 1.

Third, we will show that N* weakly outperforms N? for every consumer
type. To see why, let us write down the anticipatory utility under each of

these narratives. The anticipatory utility under N* is
1 1 1
t=1 =1l|t=1)==--0--(2—-1) =~
pt=Uply=11t=1) =3 0 52-1) =0

The anticipatory utility under N? is

plt=1ply=1) = 3-[3-ply=1]t=1)+3-ply=1]t=0)]
= wy=1]t=1)

0|

Note that p(y =1 | ¢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, which is below the payoff he can

get from N'. A consumer of type ¢ will prefer N* if % -5 > %0. There is a
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cutoff ¢ characterized by % -£= }IF (¢), such that all ¢ < & choose N* and

play a = t, while all ¢ > ¢ choose N' and always play a = 0. B

Proposition 6

Suppose first N, € {N*, N?}. Then, type nr’s evaluation of the pair (¢, Ny,
is independent of g,,., and he always plays a = 0 in response to this pair. As
to type r’s evaluation of the same pair, it is independent of /N, because this
type applies N*. Thus, type r’s evaluation of (g, N,,) only depends on
Gnr- Moreover, it is decreasing in ¢. It follows that if the media collapses
the menu {(g,, N;), (¢nr, Nnr)} into a singleton {(0, N,,)}, it will weakly raise
consumers’ aggregate anticipatory utility.

Now suppose N, = N®. First, it cannot be the case that type nr responds
t0 (Gnr, Npnr) by always playing a = 0. The reason is that under this strat-
egy, Unr(qnr, N*) = 0. This cannot be optimal, because the singleton menu
{(0, N*)} would outperform it: Since type r responds to this pair by playing
a=t, Uy (0,N*) = }L)\ > 0 — i.e., the singleton menu maximizes U, while
inducing U, > 0.

We can thus take it for granted that type nr plays a = s. If (¢, N,) #
(Gnr, Nir), then in order for type r to favor (g, N,) over (¢, Nyr), he must
find the former pair more informative —i.e., ¢, < ¢,,.. Therefore, ¢, < 1, such

that type r plays a = s in response to (¢, NV,.).

Then,
1 1+4g.
UT(QT‘)NT): - 9
and
a 1 L+ gnr
Ur(anaN) = 1[2_p(t:1|a’: )]_ 9
B 1—2 pt=1lpla=1|t=1
47 pit=Dpla=1]t=1)+pt=0)pla=1]|t=0)
14 gnr
2
1 1 L+ o
B L 1+)‘QT+<1_)‘)QW’ 2

Crucially, p(t = 1 | a = 1) is based on the aggregate distribution, which makes
use of both types’ strategies. Denote ¢ = g, + (1 — A)gp,. It follows that the
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aggregate anticipatory utility is

1 1 1 1+q
A=+ (1 =XN)- 12— — 15

PRl [ 11 q} 2 ¢ (15)
This is exactly the same aggregate utility that would be obtained from a
singleton menu {(g, N*)}, where both types respond to the pair by playing
a = s. therefore, there is no loss of generality in restricting ourselves to

singleton menus. W

Proposition 7
Suppose A is close to 0 — i.e., the population consists almost entirely of non-
rational consumers. Then, N® is part of an optimal strategy. This follows
from continuity relative to the A\ = 0 case. The derivative of (15) with respect
to q is
1—-A c

A1+92 2

The optimal ¢ is given by the first-order condition.

(16)

Now suppose A close to 1 — i.e., the population consists almost entirely
of rational consumers. Suppose that N is part of an optimal strategy. As
A — 1, (16) becomes negative, hence it is optimal to set § = 0 — i.e., offering
a fully informative signal. However, when ¢ = 0, N offers the same utility
for non-rational consumers as N*, hence it cannot outperform (0, N*). The
only remaining media strategies we need to check are (0, N*) and (0, N?) do

outperform it, note that

1. 1
Upnr (0, N*) = T U, (0, N%)

Obviously, since A ~ 1, U,(0, N*) > U, (0, N*) = ; — 2c. It follows that the
optimal media strategy when A is close to 1 is (0, N*). W

Proposition 8
First, observe that for every feasible strategy (I, N), the ex-ante subjective

expectation of w(t) is
> p(s) ) on(t | s)uw(t)
s t/

Recall that for every feasible narrative N, py(t' | s) = p(t' | s). Therefore,
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the above expression reduces to
> p(thw(t') = Buw(t)
t/

regardless of (I, N). Therefore, we can regard Ew(t) as a constant in the
media’s objective function, and focus on the v term. Thus, from now on, we
conveniently set w(t) = 0 for all ¢ — this without loss of generality.

Consider the narrative N®. In this case,
Urne(s,a) = Y p(t]s)D ply]a)o(ay)
t Y
= Y ply|a)(ay)
y

We can see that [ is irrelevant for the consumer’s anticipatory utility from

action a. It follows that his ex-ante anticipatory utility can be written as

> p@) ply | a)o(ay)

= pla)) (Zp(t | a)p(y | M)) v(a,y)
= S oY plal ) ply | t,ayola.y)
> p(t)ymax Y ply | t.a)v(a,y)

IN

The final expression is the consumer’s maximal ex-ante anticipatory utility
according to the true narrative N*. Therefore, N® cannot be part of a media
strategy that outperforms the strategy of providing complete information and
the true narrative.

Now consider the narrative N?. In this case,
Urno(sia) = > p(t]s)> ply)via,y)
t Y
— Y ply)v(a,y)
y

Here, too, we can see that [ is irrelevant for the consumer’s anticipatory utility

from action a. It follows that his ex-ante anticipatory utility can be written
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as

> p(@)) pyla

= ZWZ(ZP y|t) v(a,y)
= S @Y )Y pwely | £, a)v(a,y)

This is equal to the ex-ante anticipatory utility from the mixture over actions
(p(a)), when the media conveys the narrative N* and provides no information.
It follows that the maximal anticipatory utility from N? can be replicated by

the narrative N* (coupled with fully uninformative signals). l

Proposition 9
Consider the term v(t,a). As we have observed, py(t,s,a) = p(t,s,a) for

every feasible narrative N. Therefore,
> p(s)Y pla|s)Exv(t,al s a) = Ex-(v(t,a))

Now turn to the term w(y). The ex-ante expectation of this term according

to some feasible (I, N) is
ZPN(?J)W
v

We will now show that py(y) = pn+(y) for every feasible false narrative. First,

observe that

pn(y) = D> _p®)D pls[)D plal|s)pn(y|t,a)
- Zp(tv a)pN(y | 2 CL)

t,a

Let us now write this expression for each of the three feasible false narratives.

For N,
> p(ta)ply | a) = Zp p(y | a) = p(y)

For Nt,

> ot a)ply | 1) Zp p(y | 1) = ply)
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Finally, for N?,
> p(t,a)p(y) = ply)
t,a

It follows that both terms of u are undistorted by any false narrative. There-
fore, the media cannot outperform the true narrative (coupled with full infor-

mation). l
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