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Abstract

Two opposed interested parties (IPs) compete to influence citizens with het-
erogeneous priors which receive news items produced by a variety of sources.
The IPs fight to capture the coverage conveyed in these items. We character-
ize the equilibrium level of capture of item as well as the equilibrium level of
information transmission. Capture increases the prevalence of the ex ante most
informative messages and can explain the empirical distribution of slant at the
news-item level. Opposite capturing efforts do not cancel each other and instead
undermine social learning as rational citizens discount informative messages. Cit-
izen skepticism makes efforts to capture the news strategic substitutes. Because
of strategic substitution, competition for influence is compatible with horizontal
differentiation between successful media. In equilibrium, rational citizens choose
to consume messages from aligned sources despite knowledge of the bias in a
manner consistent with recent empirical evidence.
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1 Introduction

Since public opinion over issues shapes policy, interested parties (henceforth IPs) care

! To shift public opinion, IPs try to secure favorable

about beliefs in the population.
coverage in the news that reach citizens through various sources of information. Tra-
ditional media are often subject to influence which affects its coverage, and IPs exert
this pressure in ways which range from leveraging economic relationships such as ad-
vertising to outright ownership.? However, these efforts are not limited to traditional
media. For example, Oreskes and Conway (2010) describe how scientists deeply con-
nected to conservative funding sources have inserted themselves in the scientific debate
to cast doubt on the consensus over issues ranging from the harmful effects of smok-
ing to global warming.® Increasingly, IPs are also reaching the public with concerted
campaigns through social media.’

These examples suggest that [Ps channel their influence through information sources
with various degrees of credibility and which reach different segments of the public.
Moreover, for many policy domains — ranging from climate policies to reproductive
rights — groups are organized on opposite sides of an issue and are therefore compet-
ing over public opinion. Crucially, while IPs care about the beliefs and attitudes of the
public, they cannot directly manipulate them. They instead try to shape public opin-
ion indirectly by molding news coverage.” Therefore, a proper analysis of these influ-
ence activities must take into account how citizens update their views —the object of
I[P interest— when they suspect the news coverage to be tainted by manipulation.

These strategic interactions at multiple levels pose several questions. What is the

effect of capture on the distribution of bias in published news? How does the “court of

'We adopt the term interested parties following tradition that dates back at least to Milgrom and
Roberts (1986). In the lobbying literature the usual term is Special Interest Groups, but these have
the connotation of being external to the institution. Since a possible interpretation of our model is
than an Interested Party could be an ideologically biased owner or subset of journalists, we adopt the
more general term.

2Researchers have identified many instances of IPs influencing coverage. For example, Beattie,
Durante, Knight, and Sen (2021) describe the effect of advertisement links, Durante, Fabiani, Laeven,
and Peydro (2021) the effect of financial links, and Durante, Pinotti, and Tesei (2019) and Martin
and McCrain (2019) the effect of ownership.

3See also the analysis of climate change coverage in Shapiro (2016).

4See Conley, Mina, Stefanov, and Vladimirov (2016) and Allcott and Gentzkow (2017) for examples
of how social media is being actively exploited to spread ideas by international and domestic interest
groups.

°In contrast, the canonical political lobbying literature has focused on quid-pro-quo exchanges in
which government, in exchange for Special Interest Group funds, delivers policy: the object that the
lobby directly cares about. See, among others, Grossman and Helpman (2001).



public opinion” react to possible capture? Does competition between IPs foster balance
in new coverage or otherwise alleviate the deleterious effects of news capture? How do
competing IPs strategically target news items in equilibrium?

To make headway on these questions, we propose a model with two IPs, left and
right, multiple information sources and citizens with heterogeneous priors over a bi-
nary state of the world. IPs care about the posterior beliefs of the public and are di-
ametrically opposed: each IP wants citizens to update towards a different state of the
world. IPs can simultaneously and covertly spend resources to capture how a news
item (an article, an entry in a social media feed, a talk show program, etc) covers an
issue. In the absence of capture, what we call honest coverage, the news item conveys
the outcome of a Blackwell experiment: its coverage is an informative signal of the
state of the world. However, if the news-item coverage is captured, the successful 1P
determines the message published. Citizens observe one published item and rationally
update their beliefs without knowing if the coverage was captured, and if so by whom.

Several noteworthy features of this model are motivated by the questions we pose.
As we are interested in disinformation, captured coverage is unconstrained by the true
state of the world. We aim to characterize the effects of capture on the distribution
of published news within and across sources. To do so, we work with a continuous
message space which allows for a rich gradation in the information conveyed in the
coverage, and better matches the emerging empirical literature on the distribution of
slant at the news item level. Furthermore, we consider citizens with heterogeneous
priors to capture the multiplicity of views present in the public opinion that IPs try
to manipulate. Finally, we depart from commitment to an editorial line. In other
words, there is no commitment to either the resources covertly spent in capture or the
communication strategy of IPs.

We characterize the equilibrium strategies of IPs as well as the equilibrium infor-
mation transmission and obtain several important insights about competitive informa-
tion manipulation. First, when an IP successfully captures an item, it plays a mixed
strategy whose support ranges from the relatively favorable to the extremely favorable
messages. The equilibrium distribution of coverage is therefore a mixture between the
honest distribution and the mixed strategies that the IPs play. Capture shifts weight
towards the tails of the message distribution: extreme messages (those with high or
low likelihood ratios), which would be very informative in the absence of capture, be-

come more frequent. For example, a media source whose items in equilibrium tend to



be captured by, say, the right IP, displays a distribution of observed coverage which,
while frequently right-wing to various degrees, still spans the ideological range.

This equilibrium distribution of messages aligns with the findings of a recent lit-
erature which characterizes the distribution of bias at the item level.® Despite varied
methodologies and data sources, there is an emerging agreement over several features
of this distribution. First, variation of slant within sources is much larger than across
sources. It is therefore important to go beyond channel or newspaper-level assessments
of bias. Second, a surprisingly large share of news items published display little bias
and are centrist in tone independently of the source publishing them. Third, the fre-
quency with which sources publish items with slant opposite to their average slant is
non-negligible. The model accommodates these features as the result of IP pressure
which often interferes with the underlying craft of honest journalists.

Second, rational citizens display selective skepticism towards extreme messages. In
equilibrium, the best IPs can do is to mix over a set of favorable messages to equalize
the effective likelihood ratio citizens use to update: a combination of how informative
(extreme) this message would be if it was honest, and the frequency with which the TP
sends that message. In turn, this equalization leads citizens to censor the informative-
ness they assign to each message in the support of an IP’s strategy. Therefore, citizens
treat each suspicious coverage with more skepticism the more informative the message is
at face value. This means that the equilibrium distribution of messages, which appears
to be more informative, does not imply that citizens’ posteriors move far from their
priors.” Tt follows that capture is extremely deleterious to social learning: the messages
that would lead to faster updating about the state of the world, are the ones that are
being jammed and therefore rationally discounted by the public. Competing IPs do not
cancel each other: they instead degrade the overall informativeness of the environment.

Third, a natural question that arises if capture is endogenous is why do we observe
large, successful and systematically biased information sources. One would naturally
expect that competition between opposite IPs would balance sources, particularly those

who reach a large share of the public. The model provides an answer that is inherent

6We discuss Budak, Goel, and Rao (2016), Kim, Lelkes, and McCrain (2022) and Braghieri, Eich-
meyer, Levy, Mobius, Steinhardt, and Zhong (2024) at length in Section 3.

"This aligns with the empirical literature. For example, Angelucci and Prat (2024) find that most
viewers are able to identify fake political news. Martin and Yurukoglu (2017) find that cable news
have progressively polarized in terms of coverage but that ideological polarization in the population is

proportionally much smaller, which is in line with existing research in political science (Ansolabehere,
Rodden, and Snyder, 2006).



in strategic competition for information: under natural conditions, capturing efforts
by the two IPs are strategic substitutes at each information source. This follows from
sophisticated skepticism endogenously generated by capture: when the left is expected
to capture an item with high probability, citizens become more skeptical when they
observe messages favorable to the left. This limits the leftward shift of citizens’ beliefs
and therefore reduces the marginal benefit of capture perceived by the right. To be
precise, the higher is the effort citizens expect from the left, the lower is the return to
effort for the right. This observation explains why in equilibrium one can have biased,
successful, sources despite the fact that there is competition: high capture effort by one
IP can coexist with low capture effort by the other even if the field was even ex ante.

We then explore which source attributes make them more attractive as targets of
capture. We distinguish between horizontal (those that make a source more attractive
to one IP and less attractive to the other) and vertical attributes (those that are
attractive to both IPs). For example, a larger audience is a vertical attribute, but the
ideological leaning of the audience is, for general IP preferences, horizontal. One may
intuitively expect that a source which commands a larger audience will lead to more
capture effort by both IPs. But strategic substitution implies that this is not necessarily
the case: as one IP increases effort due to the source becoming more attractive, the
opponent may give up. In the case of horizontal attributes, however, the result is
unambiguous: one IP will increase capture and the other will decrease it leading to
increased polarization in the media landscape.

Finally, we allow citizens to endogenously choose the news item which is most
useful to them in expectation. We show that this leads to sorting: under general
conditions, citizens that have leftist priors will sort into sources most likely captured
by the left, and the same is true at the other end of the distribution of priors. This
aligns with a well-known empirical pattern.® The mechanism is novel and intuitive:
citizens’ informational needs are uneven across the message distribution. In particular,
a citizen with priors that favor the right-wing state has little value for messages that
move her rightwards. Instead, she would change her choices if she received a credible
left-wing message. The problem is that such messages are tainted when published by
a source expected to be captured by the left. Hence the citizen rationally chooses to
consume right-wing media: in these outlets, the left-favoring messages she values are

credible. We discuss how the model explains recent experimental evidence on demand

8Gentzkow and Shapiro (2010) seminal contribution shows robust alignment between a media
outlet’s slant and viewership.



for biased news.’

We probe the robustness of these insights to two important variations in the for-
mulation of citizen heterogeneity. First, we show that the presence of behavioral naive
citizens, whose vulnerability to manipulation is very high, does not result in IPs disre-
garding the share of public opinion which is sophisticated. Second, we allow citizens to
consume more than one news item and show that the equilibrium structure in our base
game remains an equilibrium in this multi-homing game. Second, we consider citizens
which share a common prior but are instead heterogenous in preferences. We demon-
strate that in this environment citizens also sort endogenously into aligned media.

We contribute to the theoretical literature on the political economy of media cap-
ture. This literature has advanced dramatically in recent decades.'!” Models of govern-
ment capture of media focus on the case with a single IP. Besley and Prat (2006) relies
on a disclosure game where printed news are never lies. In Gehlbach and Sonin (2014)
commitment to an editorial line means media filter information, but do not distort it."!
Similarly, Petrova (2008) focuses on capture by a single party —the rich— and assumes
exogenous costs of lying by the media. Corneo (2006) and Shapiro (2016), in contrast,
offer models with multiple IPs potentially capturing a single media outlet. Prat (2018)
considers multiple media platforms and characterizes robust upper bounds on the abil-
ity of an IP to influence beliefs. These existing models consider viewers with homoge-
neous priors and limit the message space to a binary signal. We advance on the litera-
ture by considering IPs with opposing interests, which influence multiple information
sources that reach citizens with heterogeneous priors.'? In addition, we put no restric-
tions on the message space and assume no commitment to a publishing rule. These
features allow us to have predictions on both the shape of the distribution of slant in
published news which we show aligns with the empirical literature; and the resulting
compression of citizens’ beliefs.

The theoretical literature on media economics has also been preoccupied with hor-
izontal differentiation in slant across outlets. Arguments have been offered for supply

and demand drivers of such polarization.'> We contribute to this literature by noting

In particular, we discuss Chopra, Haaland, and Roth (2024).

10For a theoretical survey see Prat (2015)

1 Gitmez and Molavi (2022) also follows this modeling tradition and considers heterogeneous re-
ceivers but a single sender.

12To our knowledge, Petrova (2012) is the only previously existing model with multiple IPs and
media outlets. However, it is not a model with information transmission.

13For a theoretical survey see Gentzkow, Shapiro, and Stone (2015) and Perego and Yuksel (2022)
for a recent contribution showing how media’s incentives to differentiate may lead to a worse-informed



that influence efforts by [Ps are strategic substitutes, which exacerbates horizontal dif-
ferentiation. Leveraging this finding we show that competition between IPs does not
necessarily lead to balancing slant in the most attractive media sources. Relatedly, we
obtain sorting of consumers into aligned media in a distortion model with continuous
message space and no commitment.'

The literature on strategic communication has shown that competition between
senders with opposed interests may allow receivers to obtain more information.'” In
our model, sender’s identity is unknown to receivers and information is not verifiable,
driving our result that TP competition actually reduces, not increases, citizens’ infor-
mation. We also contribute to the literature where the sender may have uncertain mo-
tives. Sobel (1985) shows how a biased sender can maintain a reputation for honesty.'®
In contrast, IPs in our model do not have an incentive to build a reputation for hon-
esty. Morgan and Stoken (2003) and Li and Madarasz (2008) show that information
transmission may be reduced if the sender discloses his preferences. In our model, how-
ever, knowing the captured status of the news would lead to (weakly) more informa-
tive media. Thus, in our setup concealment of motives reduces information transmis-
sion but incentivizes capture. Wolinsky (2003) and Dziuda (2011) study models with
partial verifiability: the sender may be biased in favor or against a given issue, but can
only conceal evidence, not fabricate it. We replicate some of their equilibrium features
despite the fact that in our model IPs are free to fabricate the news, which again we
consider to capture better the post truth media environment.

Finally, Glazer, Herrera, and Perry (2020) considers a biased sender that can cost-
lessly misrepresent a fake review as honest, while Chen (2011) studies a Crawford-
Sobel’s constant-bias leading example where the sender may be honest and the receiver
may be naive.!” The communication equilibria in these papers share features with our
findings in Section 3. Notably, Glazer, Herrera, and Perry (2020) also show that com-

munication strategies are independent of receiver priors.'® However, we have compet-

public.

14We relate our mechanism to the classical contributions of Suen (2004) and Gentzkow and Shapiro
(2006) in Section 6.

15Gee, e.g., Dewatripont and Tirole (1999) for the case in which senders message is verifiable,
Battaglini (2002) for the case that is cheap talk, and Gentzkow and Kamenica (2017) for the case in
which senders can commit to a disclosure rule.

16See also Shin (1993) and Morris (2001).

17See also Kartik, Ottaviani, and Squintani (2007)

18For persuasion with heterogeneous priors, see den Steen (2004), Che and Kartik (2009), and
Alonso and Camara (2016).



ing senders and our main focus is on endogenizing the levels of capture and on citizen
sorting, both of which are exogenously set in those papers.

The rest of the paper is organized as follows. Section 2 sets out the model. Section
3 describes the optimal lying strategy of IPs and its effects on message distribution
and information transmission. Section 4 studies incentives to capture news items and
shows that capturing efforts are strategic substitutes. Section 5 offers comparative
statics on capture and shows that the model supports horizontal differentiation and
Section 6 explores the implications of audience sorting across news sources. In Section

7 we analyze several extensions to our basic model. We then offer some conclusions.

2 Model

We propose the following model in which endogenously manipulated information reaches
the public. There are news sources (sources henceforth) generating news items which
are informative of an underlying binary state of the world. There are two Interested
Parties (IP henceforth) with opposed preferences over citizens’ beliefs on the state.
For example, the underlying state of the world may be the gravity of the climate cri-
sis and the news items may cover recent weather events and be produced by a host
of TV channels and newspapers. Carbon-dependent energy companies want to down-
play the evidence linking current weather events with global warming, while climate
activists want to highlight it. These IPs can covertly devote resources to capture the
news items in order to ensure favorable slant. Citizens consume a news item and dis-
count it according to the anticipated level of capture.

State space and Prior Beliefs: There is an unknown state § € © = {—1,1}. A
mass M of citizens have heterogeneous prior beliefs p = Pr [0 = 1] over the state, with
a fraction F,(p) of citizens with priors not exceeding p.

Interested Parties and Sources: There are two strategic IPs, R and L. R wants
to induce in citizens the highest posterior belief over # while L wants to induce the
lowest. If u is the posterior belief of a citizen, then the IPs utility functions are vg(pu)
and vz (p). They are differentiable in [0, 1] with vg strictly increasing and vy, strictly
decreasing, and with |v}|, i € {L, R}, bounded away from zero. Thus, if u(m;p) is the
posterior belief of a citizen with prior p after observing message m, then the indirect

utility over messages of i € {R, L}, facing a public characterized by F,(p), is

Vilm) = M / v (s ) dFy (p).



There are n > 1 sources. Each produces one news item comprised of a message, or
coverage, m. In a slight abuse of notation we denote by j € {1, ...n} both the source and
the item produced.'” When item j is not captured, we say that the message/coverage
is honest: the item conveys an informative signal m’ € .# C R, which is generated
according to the density Pr[m/ = m|f] = ¢}(m), 0 € {—1,1}, with m/ conditionally
independent across items. Thus, the posterior belief of a p—citizen after observing

message m’ = m if item j is known to be honest is

q1(m)p )

pra(msp) = Pr [0 = Upm? =, H.p] = o2 s

Without loss of generality in this binary-state case, we order messages according to
the likelihood ratio M, (m) = % (so that M, (m) is increasing).?’ Following this
convention, we say that a message is higher (lower) when citizens update more towards
state # = 1 (—1) when the item is known to be honest. Filﬂ()\) = Pr[\N,;(m) < M6
denotes the state-dependent distribution of honest coverage expected from item j in
the absence of capture, and F},(\;p) = F;, (MNp + Fi_,(\)(1 —p). 2

Competitive Capture of News Items: For each item j, IPs simultaneously and
covertly decide how much effort to expend in capturing it. We denote the efforts ex-
pended by R and L by r; € [0,7%] = X} and [; € [0,7)] = X}. These efforts deter-
mine three possible states of capture, S7 € {R, L, H}, where H indicates the news item
remains honest while, abusing notation, R (L) indicates it has been captured by R(L).
Capture is probabilistic conditional on efforts exerted with 7/(r;, ;) = Pr[S7 = ]
and 7, (r;,1;) = 1 — wh(r;,1;) — 7). (r;,1;) = Pr[S7 = H]. We assume that 7 (r;, ;)
() (r;,1;)) is continuous, non-decreasing in r;(;), and non-increasing in 1;(r;).

Effort is costly: if r = (r;)%_, and [ = (I;)7_, are the effort profiles across items,
R’s and L’s total cost of capture are Cg(r) = > 7, Cg;(r;) and Cr(l) =37, Cr;(l;)

respectively, with C'r; and C; non-decreasing and strictly convex.?” There is no pre-
9Cr(r) _ OCrg(r) 9CR(r) _ 9CLU

) 7.
o, B ar, a0, when r; = [;. In

sumption that when r; = 7, or that

19Tn this set up with one message per source this is inconsequential and it significantly saves on
notation. In Section 7 we show that the insights of the main body of the paper are robust to allowing
citizens to observe more than one message (from the same source or different sources).

200Qur assumption that .# C R is made for convenience as we could have a general message space
and operate with the likelihood ratio of each message under honest coverage, a positive real number.

21'We will also denote by F;(A;p) = 1 — FZ()\; p) the complementary cdf.
22Please Section 13 in the Online Appendix where we show that all results extend to non-separable
cost functions at the cost of significant additional notation.



other words, items in some sources may be easier to capture by one IP rather than the
other and items in some sources may be easier to capture overall.

If item j is captured by either TP, then the successful IP can have the source send as
coverage any message m € .#.>> We assume .# is independent of the state of capture
and the state of the world so there is no restriction on the message a captured item can
convey. We allow IPs to follow mixed strategies in deciding which messages to send.
As each citizen will consume only one news item, the correlation of these strategies
across items in the case of an IP’s successful capture of multiple items is irrelevant in
equilibrium. Thus, we take these strategies as independent of the state of capture of

J

other sources and write 7, = (77/(m))

n
j=1

where 7/ (m) = Pr[m/ = m |57 = i] denotes
the reporting strategy of i € {R, L} when capturing item 5.

Viewership in News Sources: We assume that the audience of each news source
—i.e., the citizens exposed to that source— is exogenous and possibly heterogeneous in
size and priors.?” That is, the item conveyed by source j, reaches a mass M7 of citizens
whose priors are distributadditionaled according to FIZ (p), and every citizen consumes
one item.

Timing: Simultaneously, R and L covertly decide on 7,7 = 1,...,n and [;,j =
1,...,n. Then, nature selects S’ € {R, L, H} according to Wﬁ(rj, l;), but neither (r;,[;)
nor S7 are observed by citizens. For an item j such that S7 = R (S7 = L), R (L) decides
which message to send. Citizens then observe the message published and update their
beliefs. After this, payoffs are realized.

We look for a Perfect Bayesian Equilibrium of this capture and communication game
(which we denote simply as “equilibrium”). In particular, if R selects r = (r;)%_, and

reporting strategy 7g = (T}j%(m))?:l, L selects | = (I;)7_, and reporting strategy 7, =
(r7(m))"_,,” and every citizen has an assessment of IP’s strategies (7, [, 75, 7r), then
every PBE (7’*,l*,TE,Tz;f*,Z*,%E,%z) requires that citizens’ assessments are correct

.., 7™ =7r* " =1*,7;, = 7}, 7; = 7/~ while each IP’s strategy is optimal given the

23For simplicity, we assume that the choice of message by a successful IP is independent of j's
honest realized signal. As we show in the online Appendix, conditioning on the realized signal does not
change the equilibrium distribution of citizens’ posterior beliefs, nor the equilibrium capture efforts,
but increases the notational burden.

24The single homing assumption is widespread in the literature on media bias. See, for example
Gentzkow and Shapiro (2006), Chan and Suen (2008) and Duggan and Martinelli (2011).

25In Section 6, we endow citizens with a decision problem that microfounds their demand for
information and we endogenize the choice of which item to consume.

26 To simplify notation, we omit the reporting strategy’s dependence on the selected profile of capture
efforts. In any equilibrium, any reporting strategy will depend only on citizens assessments, rather
than the actual level of capture.

10



other IP’s strategy and citizens’ posterior beliefs, which are derived from Bayes’ rule
whenever possible.

This model displays a few noteworthy features. First, it focuses on the competition
between IPs and the inference problem it induces on rational consumers of information.
To simplify the analysis and highlight new insights, we model sources as passive subjects
of pressure from IPs.?” Second, we allow for multiple dimensions of heterogeneity across
sources. Specifically, sources can differ (a) in the informativeness of the item when they
remain honest FI{LGO‘); (b) in the mass M’ or ideological leanings of the audience they
reach F(p); or (c) in how costly they are to capture by each IP. This flexibility allows
us to present general results that are compatible with traditional media, social media,
and other sources of information. For example, » and [ can be readily interpreted as
the effort expended in bot campaigns in a social media platform. Regarding traditional
media, the model can accommodate the fact that sources are often systematically
slanted. Fox News can be conceptualized as having lower cost of capture by R. The
cost function can thus model the ideological leaning of the source’s ownership, and r
would then encapsulate the attention cost that the ownership expends to make sure
that each item produced aligns with their ideology.?® The shape of the cost function is
known to citizens, who take it into account when updating their beliefs. These citizens
are asking themselves: “is FOX’s coverage of this issue what the journalists consider to
be fair and balanced or has it (again) been compromised by the ownership?”

Third, messages m have an accepted meaning in our model, following the termi-
nology of Sobel (2020).? In particular, everyone agrees how message m is to be in-
terpreted —that is, how priors are to be updated— if the item is known to be honest.
This meaning is Ay (m). The shadow of capture, however, drives a wedge between m’s
accepted meaning and m’s interpretation in equilibrium, which we denote by A\*(m).
This allows us to separately keep track of published messages —i.e. equilibrium m— and
the effect of such messages —i.e., equilibrium audience posteriors. This is important

because, empirically, slant is reflected in m, not necessarily on citizens’ posteriors.

?TTo the extent that sources are media conglomerates, this sidesteps the media owner trade-off
between audience and bias which is already well-understood in the literature.

28Fven a cursory examination of this particular source demonstrates that several important instances
of FOX coverage are not ideologically aligned. See for instance “Fox News’ Cavuto: Bombsell Smith
filing shows Trump ’resorted to crimes’ to stay in office” [MSN.com, October 3, 2024] or “Trump
campaign attacks Fox News polling expert who called Arizona for Biden” [accessed in reuters.com,
November 5, 2020]. More on this in Section 3.

29Sobel (2020) defines lies as statements whose accepted meaning is different from what the sender
knows. IPs do lie along the equilibrium path in our model.

11



Fourth, in interpreting the model it is important to keep in mind that an IP’s
strategic choice of m may take two forms. It can bias the coverage of a given issue to suit
its interests by omitting or adding details or manipulating the emphasis or emotional
content. Alternatively, it can change which issues it chooses to cover, focusing on
themes that are favorable to its interests. Both forms of bias have been empirically
documented.®® What is important is that in either strategy IPs are departing from the
m that would have been conveyed by the honest journalist, which is to be interpreted
as a composite of which issue to cover and how to cover it.

Finally, we impose no restrictions on the message space of captured items. More
specifically, messages are not certifiable and there is no ex ante commitment to any
communication strategy. In this sense we have a genuine model of disinformation
in which capturing IPs can have sources manufacture fake news at will, completely
untethered to the true state of the world.

3 Communication Equilibria

We start our analysis by characterizing communication equilibria for a given item

conditional on efforts [ and r. We drop for now the subscript j and set M7 = 1.

3.1 Optimal Lying, Optimal Skepticism

Consider a citizen who observes message m. If coverage was known to be honest, the
likelihood ratio Ag(m) = g1(m)/q_1(m) would represent the informational content of
message m and would suffice to compute the posterior of a citizen with any prior p
according to (1). Coverage, however, is only honest with probability 7 (r,1). Conse-
quently, m cannot be taken at face value and citizens must modify the way they up-
date in equilibrium.

Let 75(m) and 7/ (m) be R and L’s equilibrium (mixed) strategies, and let p*(m;p)
be the posterior belief of a citizen with prior p after observing m consistent with
strategies 75;(m) and 7;(m). Then, the selected message by i € {L, R} maximizes
Vi(m) = [ vi(p*(m; p))dF,(p).

The following proposition shows that equilibrium behavior takes a simple form:
mixing by R (L) equalizes the equilibrium informational content of messages above
(below) a well-defined threshold.

30Gee Durante, Fabiani, Laeven, and Peydro (2021) for a recent example of the former and Brookman
and Kalla (2025) for a recent example of the latter.

12



Proposition 1. Fiz efforts r and [, with 75 (r,1) > 0. There are unique \, A, m*, and
m*, with A\ = A\g(*) and A = Ag(m*), so that in every communication equilibrium,
we have

1. m € supp(t}) iff Au(m) > X; m € supp(7y) iff Ag(m) < .

Pr[m|0=1]

2. The equilibrium likelihood ratio of message m, \*(m) = Prmlo=—1]” satisfies
A if m < m”*
X(m) = Ag(m) if m* <m < m*. (2)
A if m>m*

3. The mazimum and minimum equilibrium likelihood ratios \ = ma;c{)\*(m) and
me.

A= 71332/)‘ (m) satisfy

[ 0= R dra) = 5 G, ®)

/A (A= A)dFy () = TEBD (4)

Part 1 of the proposition states that R randomizes over messages with Ay (m)
above a threshold likelihood X. These are messages that would be very convincing
that # = 1 if coverage was known to be honest. Part 2 describes how citizens update.
For all messages sent with positive probability by R, instead of updating according
to Ag(m), citizens just use X. This has two implications. First, since A < Ay (m) for
m € supp(1};), the informational content of these messages is downgraded: because the
item is possibly captured by R, citizens are skeptical of messages that are favorable to
# = 1. Second, all such messages are treated identically since A*(m) = ), a constant.
This means that the more favorable to # = 1 messages are —the higher Ay (m)- the
stronger the downgrade that skeptical citizens apply. Of course, the same is true at
the other end of the distribution.?!

The effect of potential capture is therefore to make citizens skeptical of messages

that would otherwise be very informative. Moderate messages m € (m*,m") are instead

31To be precise, L randomizes over a set of messages favorable to state # = —1 and citizens, skeptical
of such messages, treat them all as A > Ay (m). Again, they downgrade the informational content of
messages below A and do so more the more such messages are favorable to § = —1.
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regarded as honest and taken at face value. The proposition thus implies that p*(m;p)
is a two-sided censored distribution of posterior beliefs for every p—citizen.

Part 3 of Proposition 1 characterizes the unique A and ) induced by profile (r,1).
Recall that citizens are using a constant \*(m) = X for every message sent by R. The

equilibrium likelihood ratio for a message m € supp(7y) is

. _ ma(r, g (m) + 7g(r, [)Th(m)
A(m) = m(r,D)g-1(m) + mgr(r,[)mH(m)’ (5)

and this expression is decreasing in 75(m): the more often a message m is expected to
be sent by R, the less informational content citizens assign to that message. Equalizing
A*(m) across the various m € supp(7};) thus implies spreading 7;,(m) across messages
in a very specific way. This feature, together with the fact that R must allocate one

unit of lying (that is, [°C 7/;(m)dm = 1) uniquely determines A

Published Messages under Potential Capture We can now relate the extent
of capture to the expected distribution of news coverage published by a source. In
particular, this distribution follows a mixture between the honest distribution and the
mixed strategies that the two IP play. It thus spans the same support as the honest
distribution but puts more weight on its tails, so is more polarized than what an
incorruptible journalist would publish. In Figure 1 we illustrate two examples. In panel
A, we depict the distribution of slant in a source where r* > [*, namely a source where
R is exerting more effort than L. We illustrate the opposite case in panel B and we
also vary the total amount of capturing effort to be smaller. For comparability, we keep
the honest distribution of coverage constant across panels. In both cases mass moves
from the center to the tails and disproportionately migrates to the tail that favors the
[P that is exerting higher effort.

These equilibrium features are very much aligned with the recent empirical litera-
ture that characterizes the distribution of slant at the news item level.*> Budak, Goel,
and Rao (2016) look at a large corpus of articles in major news outlets in the USA.*?
They find that article measures of slant display enormous variation within outlet and,

indeed, great overlap with articles published by outlets considered to be opposite in

32Tmplicit in this literature is the view of slant as a one-dimensional object which is best described as
partisan leaning. From the point of view of our framework, an IP would thus be any agent interested in
influencing this leaning, ranging from political parties themselves to interest groups aligned with them.

33More precisely, Budak, Goel, and Rao (2016) use a combination of machine learning and crowd-
sourcing to scale up a measure of ideological content of articles published in 2013 by the top 13 US
news outlets and two popular political blogs.
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Figure 1: Published Coverage

the ideological spectrum. For example, in the New York Times only about 20% of ar-
ticles are slanted left, while 10% of articles are slanted right. By comparison, while
about 25% of articles at Fox News are slanted right, 14% are slanted left, with the
neutral slant again taking an overwhelming share of political reporting. Kim, Lelkes,
and McCrain (2022) study bias in cable news and find large week-by-week variation
in bias, not only within outlet, but within program. While on average the Hannity
Show is significantly to the right of Anderson Cooper’s, there is a large amount of
overlap.®* Braghieri, Eichmeyer, Levy, Mobius, Steinhardt, and Zhong (2024) examine
online news at the url level.*> They estimate that only about 35% of the article-level
variation is explained by differences across outlets, leaving the bulk of the variation to
be across items within outlet. Moreover, their article-level slant measure shows that a
large mass of published news is actually centrist in tone.

Despite their various methodologies, domains and time periods, there is an emerg-
ing agreement over several features of the empirical distribution of item-level slant.
First, no matter how biased an outlet is considered to be, a surprisingly large share of
items published display little bias and are centrist in tone. Second, slanted news them-
selves show variation, from middling slant to very strong bias (i.e. Fox News publishes
items at a variety of right-wing bias intensity, from moderate to extreme). Third, the
frequency with which outlets produce items with slant opposite to their average slant is

non-negligible. The model accommodates these features as a result of IP pressure which

34The methodological innovation in Kim, Lelkes, and McCrain (2022) is that they use the visibility
of political actors featured in each channel’s program to score the ideological lean of the program.

35Tn this paper each article published online by the top 100 US outlets in 2019 is assigned a slant
measure using a combination of expert rating and machine learning.
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frequently substitutes unbiased journalists’ work. Moreover, looking at the empirical
distributions through the lens of the model suggests that even in media considered to be

systematically biased, the actual probability that an item is captured is relatively low.*%

3.2 Informativeness of Captured Coverage

The previous discussion shows that capture affects informativeness by changing the
distribution of effective likelihood ratios of the messages conveyed. Using (2) in Propo-

sition 1, the equilibrium distribution of likelihood ratios for a p-citizen is

0 it A < A,
1 if A > .

The specter of capture decreases the likelihood that a citizen revises her beliefs to
entertain a very high or very low view of the world even when the item is honest: opti-
mal lying downgrades the informational content of each message to A*(m) € [\, A]. Asa
consequence, capture reduces the Blackwell-informativeness of the source since F'(\;p)
second-order stochastically dominates Fyy(X; p). This downgrade operates through two
channels. First, it limits the informativeness of very informative messages to either
Mg (m*) = X or Ag(m*) = A. Second, it reduces the likelihood that a message m €
(m*,m*) is observed. These two effects are depicted in Figure 2 in which we illustrate
f(A;p) the equilibrium density of likelihood ratios that citizens use for the two cases
depicted in Figure 1. Panel A shows that citizens discount right-wing news more than
they discount left-wing news, mirroring the fact that items are more likely captured by
R. The opposite takes place in Panel B. Note also that while messages become polar-
ized because of IP interference, beliefs become compressed due to skepticism. In fact,
an empirical implication of this result is that the extremity of messages should have
no effect on a citizen posterior past a threshold.

We now present comparative statics on these bounds on informativeness. We show
that (i) increasing effort by either IP can exacerbate citizens’ skepticism over messages
at both ends of the spectrum; (ii) citizens’ priors do not affect equilibrium lies; and (iii)

citizens are less skeptical when honest items are Blackwell more informative.

36The results in Budak, Goel, and Rao (2016) suggest that 77 in the NYT and 7z at FOX are at
most 0.25.
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Figure 2: Informational Content of Messages

Lemma 1. Let \, m*, A and m* be the equilibrium quantities defined in Proposition
1. Then,

1. X and m* are decreasing in v and, if Tr/my increases in l, also decreasing in l;
Aa

nd m* are increasing in l, and if 7 /7Ty increases in r, also increasing in r.
2. A\, m*, A and m* are invariant in F,.

3. X increases and )\ decreases, and the (potentially captured) item is more infor-

mative, if the honest item is Blackwell more informative.

When an IP increases effort, citizens become more skeptical of messages favoring
that IP -this is Lemma 1.1. In particular, those messages are now treated as conveying
lower informativeness and the set of messages that citizens discount expands. This
effect is clear as, say, increasing r by R makes it more likely that a high message is the
result of capture and thus messages that favor R should be treated with more caution.
We call this effect sophisticated skepticism. In addition, if 7 /7y increases in r, citizens
also become more skeptical about left-leaning messages. We discuss the meaning and
implications of this informational externality in detail in Section 4.2.

Lemma 1.2 shows that IP strategies are invariant to audience priors given [ and
r. This is because, as shown in (5), equalizing the informational content only depends
on properties of the honest distribution and not on the priors of the public. Since
the properties of the honest distribution are known to the public and independent on
priors, there is no room for the latter to affect the optimal messaging strategy. In

short, conditional on capturing coverage, the optimal lies of an IP are independent of
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who is receiving the message. The ideological leaning of a source’s audience, however,
affects incentives to capture, as we show below.

Finally, lemma 1.3 shows that IPs can afford to send more extreme messages if the
honest item is more informative.?” This result follows readily from a higher dispersion
of posterior beliefs induced by a Blackwell more-informative honest item and its effect
on equilibrium conditions (3) and (4). Intuitively, when the honest item is more infor-
mative, a given amount of lying has a smaller effect on citizens’ discounting. In fact,
capture does not change the informativeness ranking of items: for the same levels of
capture, a (potentially captured) item is more informative in equilibrium if its honest
version is more informative.?® Therefore, if each IP equalizes its effort across several
items, citizens’ equilibrium value of information would still be highest from the item

with the most informative honest coverage.

4 Competitive Capture of News Items

Having established the effects of capture on published news, we now turn to the deter-
minants of equilibrium capture [ and r for each item. To ease notation we continue to

elide the 7 subscript.

4.1 Equilibrium Competitive Captureadditional

To understand IPs’ capture incentives, we can express each p—citizen’s equilibrium
posterior as u*(A;p) = Ap/(Ap + 1 — p), so that the expected value to i € {R, L} when

citizens interpret message m as \*(m) = A is

voy=a [ () dE(p) = M / (ﬁ) AF(p).

This expression varies with the message —through its associated A\— and it also depends
on the priors of the audience —through F,(p). We can then express i € {L, R}’s payoffs

from capture profile (r,1) and citizens’ assessment (7,1) as Wg(r,l;7,1) — Cg (r) and

3"Note that we cannot say how this will change the messages that citizens trust as we impose no
structure on the message space of a Blackwell more-informative source.

38Note that this result is not immediate as capture jams the most informative messages, possibly
negating the informational advantage of a Blackwell more informative item. However, as citizens
posteriors average to the prior, equilibrium conditions (3) and (4) guarantee that the weighted mass
of messages jammed by each IP balances with the source’s informativeness in its tails, thus preserving
informativeness rankings.
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Wy (r,l;7,1) — Cp (1) where

mo(r, Vi (A D) + 7a(r, DB Vi) p] + 7ol OV (AFD ) . (7)

=
=
~
Rl
o~
~—
I

A
Eu [VR(A); pi) = Fu(A;pi)Vi(N) +/A ViNdFu(X;pi) + Fu(Xp)Vi(d),  (8)

which is R’s expected utility when, unbeknownst to citizens, the item remains haddi-
tionalonest. A similar expression would obtain for L’s payoff. Our first result concerns

existence and characterization of equilibria of the full game.

Proposition 2. Suppose that i € {R, L} can invest in capturing an item at an in-
creasing and convex cost C;, with capture probabilities my(r,1), k € {R, L, H}, that are

concave in r and concave in l. Define

~ MFD) TR\T, T\, l)=—
Bg(r,; T, )EA Vi(A) (Ga—gﬂl)FH()ﬁpR) - aa—iDFH<A§pR>) dx,  (9)

0 l)—
SO D v ) dx (10)
ol
Then, there is a pure-strateqy equilibrium r* and I* with unique \ and \ satisfying

Bgr(r*, *;r*,1") = Cy
Bp(r*, I*;r*,1*) = C},

), (11)
"), (12)

[ 0-m dma = D o), (13
/A i (r, 1)
(A= A)dFu,1(A) = P (1—=2). (14)

Expressions (9) and (10) are simply the marginal returns to capture for L and R if
citizens anticipate capture efforts (7). Equations (11) and (12) equate these returns
when citizens correctly anticipate IPs efforts —so that 7 = r*, [ = " to the marginal
cost of capture so that neither IP has an incentive to covertly increase effort. Follow-
ing Proposition 1, (13) and (14) represent the most R-favorable and L-favorable equi-
librium likelihood ratios consistent with expected capture. Equations (11-14) encap-

sulate the main equilibrium tension in our model: (11) and (12) show that each IP’s
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marginal benefit from capturing the item increases if citizens are more trusting —as
then X is higher and ) is lower. Unfortunately for the IPs, more intense capture low-
ers citizens’ trust as indicated by (13) and (14). As we show next, this feedback con-

tributes to making capturing efforts strategic substitutes.

4.2 Strategic Effects of Citizen Skepticism

In TPs’ contest to control coverage, the effect of higher effort by, say, R is to increase mg
at the expense of 7, and 7. This is beneficial to R as \ is a more favorable message
than either )\, which is how any message sent by L is interpreted, or Ey [Vr(\); pr]
which is R’s expected utility when the item remains honest —see (8). Of course, the

magnitude of the gain associated with either displacement depends on (A, X), which
39

depend on citizens’ assessments of effort (7,1).”” Moreover, this gain depends on the
rate at which R displaces 7 and 7wy which may vary with the effort exerted by L.
We will eliminate this second channel on an IP’s marginal returns from capture by

imposing the following condition.
Assumption I. Capture probabilities satisfy

827Ti

orol

=0,ic{L, R, H}.

Assumption I simply rules out second order effects coming from the shape of the
contest function as these are orthogonal to our interest in informational competition.*’

As shown in Lemma 1, a higher anticipated [ generates sophisticated skepticism
which increases A. This effect increases Vg(A) and Eg [Vr(A); pr|, reducing R’s gain
from shifting probability away from 7 (r*,[*) and 7g(r*,[*). Intuitively, citizens dis-
count L—favorable messages if the news item is more likely to be captured by L, which
moderates losses for R and hence reduces the urge to exert r.

However, a higher [ also generates an informational externality on R's coverage,
as it affects A —see Lemma 1. Increasing capture by [ thus also indirectly affects the

benefit that R obtains from its own lies. We can formally see these two effects by

39Tn equilibrium, citizens’ assessments (F,l~, Tr,7r) satisfy Proposition 1 with r =7, [ = Z,T;% = TR
and 7} = 7r, so that \*(m) is given by (2). Therefore, citizens’ assessments of effort must be correct
in equilibrium.

40Gee Corchon (2007) and Acemoglu and Jensen (2013) for treatments of the complexity of com-
parative statics for arbitrary contest functions.
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differentiating (9) and applying Assumption I,

8BR(T,l;f,l~) aBR(r,l;f,i) B , ongr(r,l) ‘ onp(r,l)= . o\

ol + o z—Z_ Ve(A) o Fr(X;pr) o Fr(X;pr) o7
(15)

sy (OmR(D o~ o Om(n )=~ @

+ V) (P By () — VT () &

The first term on the rhs of (15) is the effect of L’s capture on left-favoring messages
and it is always negative to R’s incentives. The second term is the informational ex-
ternality on right-favoring coverage. Our next assumption guarantees that this second

term is also negative, thus making the total effect on R’s marginal returns negative.

Assumption II. 7g/my increases in [, and 7, /7y increases in r.

Proposition 3. Suppose that Assumption I and II hold. Then BT(r,l;7,1) decreases

along 1 =1 and BE(r,1; 7, 1) decreases along r = T.

In other words, under mild assumptions, capturing is a game in strategic substitutes
at the item level. It is important to understand Assumption II as it is central to
comprehending competition to capture information. The crucial question is: as L
increases effort, is it taking chances away from R, or is it silencing honest reporting?
Formally, as 7 increases with [, it can increase mostly at the expense of wy; or it
can mostly reduce g, thus crowding out R. Assumption II is satisfied when crowding
out does not dominate. It then follows from Lemma 1 that a higher [ decreases \:
besides skepticism over L-favoring messages, citizens also become more skeptical of
messages that favor R. This externality is intuitive: if mr/my increases with [, then
higher [ implies that all messages are less likely to be honest. In this case, sophisticated
skepticism and the informational externality both dampen R’s incentives to exert effort
and r and [ are unambiguous strategic substitutes.*!

How plausible is Assumption II? The model accords with the strong intuition that,
other things equal, if [ > 7 rational citizens are more skeptical regarding left-leaning
messages than regarding right-leaning messages, as shown in Panel B of Figure 2.

In other words, the model delivers asymmetric skepticism in levels without need for

4'While Proposition 3 provides sufficient conditions for strategic substitutability, Appendix OA-
11 discusses necessary and sufficient conditions for strategic substitutability with general contest and
cost functions.
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Assumption II. However, if Assumption II does not hold, we have that X/ ol > 0, which
has an unpalatable implication: the item necessarily becomes locally more informative
when capture increases. To see this, note that as the left increases effort, there are
right-leaning messages m which voters previously considered tainted by right-wing
influence, which somehow become trustworthy as a result of more capture. This is
very unlikely since in our model of disinformation more capture necessarily increases
the chances that the message contains no true information. Assumption II avoids
this scenario, guaranteeing both that capture is a game in strategic substitutes —see
Proposition 3— and that increasing effort by either IP unambiguously makes a news

item less informative.*?

A Linear example To see the role of crowding out, consider the following functional
form for the contest function: wg(r,l) = p+r—nl and 7y (r,l) = p+1—nr with p > 0.
Parameter 7 is the share of an IPs effort that shifts probability away from the other IP,
with 1 — 7 the share taken away from honest reporting. For example, if » = 1 then the
gains to R come entirely from changing ) into ) in citizens’ interpretation of the news
item. Conversely, if n = 0 the gains come from replacing the expected honest coverage
with a A message. As noted, the sign of (‘ﬁ/@[ depends on what happens to mg/my

as | increases. In this linear example, this ratio increases for all » and [ if and only if
p >n/(1+n). Therefore, if crowding out 7 is small enough, % is negative and hence
BT (r,1;7,1) decreases along [ = [. We thus have strategic substitutes if capturing effort
detracts enough from honest coverage. It is important to note that the opposite is not
true: if capture consists entirely of crowding out, n = 1, we do not necessarily have
strategic complements. While high 1 ensures that the second term in (15) is positive,

we still have the effect on A which remains strictly negative.

5 Source Attributes and Competitive Capture

In the model, citizens can be reached through a variety of sources. In this section
we provide comparative statics to explore which kinds of sources should be subject to
more pressure and by which IP. This analysis in the absence of endogenous demand-
side effects from citizens’ sorting sheds light on information markets where audience

is not responsive to variations in capture, a situation which finds some support in the

42Gee the discussion in Section 6 and Lemma 2 for a formal proof of the reduction in informativeness
with capture.

43This follows readily from differentiating = pr—nl

m with respect to [.
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empirical literature.** The next section explores the case where citizens can choose

which source to consume.

5.1 A Taxonomy of Source Attributes

Let hi;(c) = (C};)~"(c) be the inverse of the marginal cost of capture of source j by IP
i, and suppose that Assumption I holds. For each pair (r;,1;), define®
bij(r, 1) = {r « vl = hyy (M7 By (r}, U575, 15)) (16)
where By;(r}, l5;7;,1;) is given by (9) or (10) when applied to source j. The best
response functions bg;(r;, ;) and by;(r;,1;) are R and L’s optimal efforts on source
J given that its audience expects them to exert (r;,l;). Thus, (r*,[*) is a capture
equilibrium if and only if for all j € {1,..,n}, r} = bg;(r},(}) and I} = br;(r}, (7). These
expressions are useful because they clarify the effects of a change in a source attribute
onto incentives to capture in the absence of citizens adjusting their beliefs —keeping
therefore (X;(r;,1;),A;(r;,1;)) constant. We call these, the direct effects of a source
attribute. It is useful to classify attributes into two (mutually excludable but non
complete) categories. Vertical attributes are those which have positive direct effects
—namely, they increase the marginal return to capture— independently of the identity
of the IP. In contrast, horizontal attributes have positive direct effects on one IP but
negative or neutral effects on the opposite IP.

It is straightforward from (16) that an increase in M7 is a vertical attribute of
source j. This reflects the intuition that a source with a larger audience is a more
attractive target of capture because its news reaches more people thus yielding higher
returns at the same effort. Similarly it is clear that lower marginal costs, resulting in
higher hg;(r;) for all 7; > 0 and higher h;(l;) for all [; > 0 are also vertical attributes.
Sources that are easier to capture, perhaps because of low journalistic integrity or
inadequate funding that makes them vulnerable, should, other things equal, attract
more pressure as a direct effect.

A good example of a horizontal attribute is relative marginal cost across IPs. Con-
sider a change in source ownership to a more right-wing activist owner. Such a move

would result in a reduction of C%,(r;) for all r;. Therefore returns to effort directly

4 For example, Martin and McCrain (2019) suggests that audience elasticity to changes in slant
brought about by changes in ownership is rather low.

*® Assumption I guarantees that Br;(r},1;7;,1;) is independent of I and Br;(r%, 1};7;,1;) indepen-
dent of 7 — see (9) and (10).
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improve for R at the expense of L.

We examine now two other important attributes that are less straightforward.

Audience Ideology Consider for example a FOSD increase in FJ(p) such that the
audience of source j is more inclined to believe that § = 1, the state favored by R.

Examination of (16) and (9) shows that the direct effect of audience priors hinges on

Vi) = [ (@uu))/0N) dE) (), 7

where 0v;(u(A, p))/ON represents ¢ € {L, R}’s marginal payoff from sending a more
favorable message to a citizen with prior p and (17) averages this payoff across all
citizens. Therefore, the shape of v; is essential to figure out how IPs react to changes in
the distribution of priors. In Appendix OA-12.1 we show that if 9v?(u(X, p))/ONdp > 0,
then the FOSD increase in Fg(p) we consider increases R’s incentives to capture and
reduces those of L. We also link this condition to the curvature of v; and show that it
holds if v; is sufficiently convex. This is intuitive: a convex v; means that the IP gains
from changing beliefs are higher when those changed were already holding favorable
beliefs to 7. In other words, IPs prioritize reaching those who are already favorable
to pull them towards more favorable beliefs, as opposed to reaching those who are
skeptical to move them towards moderation. If vg and vy, are sufficiently convex, then,
a shift upwards of Fg (p) must make the audience more attractive to R and less to L.
The complementary logic applies if we consider a FOSD decrease in Fg (p) or when
OvZ(u(X, p))/OXdp < 0 for both IPs.

We thus have that if 9vZ(u(X\,p))/OAIp > 0 or dvZ(u(A, p))/OXdp < 0 for both TPs,
then the priors of the audience are horizontal attributes: FOSD shifts must induce a

positive direct effect on one IP and a negative direct effect on the other.

Informativeness Lemma 1 states that, for a given level of pressure, when honest
coverage is more informative, IPs can better manipulate information if they win the
contest. This suggests that quality of information of honest coverage may be a vertical
attribute. However, this is not necessarily the case. To see this, consider capture by

R. Differentiating (7), the marginal return to covertly increasing ; is

O (r, ;)

37T]L(Tj>lj)VRj(/\ Only(r;, 1))
(%"j

V() + =5, i) or,

Exj [Vr;(A)ipr] -

The sum of the first two terms is necessarily positive as a direct effect. The difficulty
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lies in evaluating the change in Ey ; [V ;(\); pr] which encapsulates the following issue:
how does the IP value honest coverage as the source becomes more informative? We
provide a complete analysis in Appendix OA-12.2; here it suffices it to say that R’s eval-
uation of honest coverage may improve as it becomes more informative. For example, if
R really wants to convince those who hold relatively favorable beliefs —which is the case
when vg is convex— then it will generally prefer the honest coverage from a source that
is very informative: messages from such a source polarize citizens and the gains from
those who become more favorable are larger than the losses from those who become
opponents. In such a case, R would find it less attractive to substitute honest cover-

age. It is therefore intuitive that informativeness is not necessarily a vertical attribute.

5.2 Source Attributes and Competition

The direct effects spelled out in the previous subsection abstract from the fact that ra-
tional citizens should anticipate the change in IPs’ incentives and revise their assess-
ments: as discussed in Section 4.1, anticipating more intense capture generates citizen
skepticism which reduces incentives to exert effort. This negative indirect effect can
be strong enough to upturn the direct effects we described above. This highlights the

importance of the strategic substitutability we have uncovered.

Vertical attributes Strategic substitutes add important nuance to comparative
statics on vertical attributes. While the direct effect makes them more attractive to
IPs, the indirect effect caused by skeptical citizens adjusting their expectations of cap-
ture pushes in the opposite direction. As a consequence, we need additional conditions
for an unambiguous effect. Consider a parameter v describing a vertical attribute. We
say that the direct effect dominates the indirect effect if whenever (r*,1*) is an equilib-

rium for parameter v, then for any 7/ > v we have

~ ~

ri < bri(r, ;) and 15 < bri(ry, 1), with 75 = bri(r}, 15;9") and I = br;(r}, 15;7').

Note that 7; and l;- are the change in IPs’ optimal capture as a result of a higher
v while keeping fixed citizens assessments at r; and [ —the direct effect. The indi-
rect effect VYOllld be the change from (v,1;) to (r},1}), with r;. = bg;(7;,1;;7") and
l;- = by;(7;,1;;7), as citizens revise their assessment of capture under +’ and IPs best
respond to this revised assessment. Then, the direct effect dominates the indirect ef-
fect whenever both IPs raise their capture levels above the initial equilibrium when

citizens anticipate an upward revision of capture following an increase in the parame-
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ter. As we show next, this condition is sufficient to guarantee monotone comparative

statics with vertical attributes even when efforts are strategic substitutes.

Proposition 4. Suppose that Assumption I holds. Then, at least one IP increases its
equilibrium capture effort for source j if a vertical attribute of source j increases. If, in
addition, Assumption II holds and the direct effect dominates the strategic effect, then

both IPs respond by increasing capture.

This result has two important parts. First, strategic substitutes do not imply that
comparative statics are entirely ambiguous: if a source is more attractive, at least one
IP exerts more effort. However, unless the direct effect dominates, it is not guaranteed
that both do: the other IP may decide that, given the sophisticated skepticism of
citizens to higher pressure by its opponent, high effort is not warranted. This means
that if one compares sources, there should not be a presumption that sources with a
larger viewership (for any exogenous reason) are more balanced. Such sources attract
more pressure from at least one IP but perhaps not from both.

Because the core of this framework is competition to convince audiences, intuition
suggests that sources which attract large viewership should be subject to high pressure
by both IP, and should therefore tend to be balanced. Under strategic substitutes, this
intuition is incomplete. The model can therefore accommodate the existence of biased
sources with large audiences without resorting to demand effects or to other exogenous

differences across sources, such as ownership.

Horizontal Attributes In contrast, strategic substitutes exacerbate the direct ef-
fects of horizontal attributes so comparative statics are unambiguous. To state the for-
mal result, consider a parameter ¢ such that an increase in ¢ has a positive direct ef-

fect on a favored IP and a (weakly) negative direct effect on the opponent.

Proposition 5. Consider the model under Assumptions I and II and an equilibrium
level of capture (r*,1*). If a horizontal attribute ¢ of source j which favors R increases,

then there is always an equilibrium (T,1) with 7; > i and l; < 5.

This means that across media, differences in relative costs, perhaps resulting from
ownership or audience biases, can yield large differences in relative pressure and thus

in expected coverage.
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6 Citizens Choice of News Sources

Up to this point our analysis has considered the size and priors of a source’s audience
as an exogenous attribute. We now allow citizens to select among sources. To model
citizens’ choice, we endow them with the following decision problem: a citizen needs
to either “act” (a = 1) or “not act” (a = —1), and obtains 1 if a = 1 and § = 1, or
if a = —1and # = —1; and 0 otherwise. For example, acting may be choosing which
party to vote, going to a demonstration, or taking some decision influenced by beliefs
over the seriousness of climate change.

We associate A..;(p) to each citizen with prior p by setting A\..x(p) = (1 —p) /p.
Thus, Aeri(p) is the minimum likelihood ratio of a message that will lead her to choose
a = 1. For example, citizens with p < 1/2 —hence, \..; > 1- do not act in the absence
of news as they are sufficiently confident that # = —1. To act, they need to see strong
evidence that # = 1 as offered by any message with informational content exceeding
Aerit- In contrast, citizens with p > 1/2 —so that A..;; < 1- are already convinced of
the need to act and they will only change their decision if they observe coverage whose
interpretation falls below ...

A citizen’s value from consuming an item is therefore intimately tied to the prob-
ability of observing a message that falls on the side of A\..; that changes her decision.
To see this, let F7(), p), be the equilibrium distribution of an item’s coverage by source

J as perceived by a p—citizen —see (6). The instrumental value of that citizen is

Bl = {fom p)(l pﬂp zd\ ifp>1/2, a18)

f)\cmt )OI)(;Tf))Zd)\ pr < 1/2

A direct implication of this expression is that for a citizen with p > 1/2, changes
in A are inconsequential: her A..;;(p) < 1 and therefore X > A..;(p). This is intuitive:
this citizen obtains value from a credible message that changes her default option to
choose a = 1. However, this value decreases and can become zero as A increases: if
A > Aeit(p), IP(p) equals 0 as all equilibrium A are above .. (p). Intuitively, the
source becomes useless as she cannot trust any of the messages that could drive her to

change her action. We thus have the following result:

Lemma 2. Let I(p; (r;,1;)) be the value for a citizen with prior p of consuming news
item j which she expects to be subject to pressure (r;,1;). I’ (p; (rj,1;)) is non-increasing

in rj and in l; for every p € (0,1) if and only if Assumption II holds for item j.
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This follows from the discussion above and Lemma 1. To understand sufficiency,
Lemma 1 shows that under Assumption II, A is increasing, and X is decreasing, in
both efforts so that independently of A..;(p) more pressure cannot make item j more
informative. Necessity follows as a violation of Assumption II implies that either A\
decreases with r, thus increasing the value I7(p) for some p < 1/2, or X increases with
[, thus increasing the value I’(p) for some p > 1/2. As foreshadowed in Section 4.2,
a violation of Assumption II implies that some rational citizens interested in figuring
out the truth would have a higher willingness to pay for a more captured news item.
Assumption II avoids this pathological feature and ensures that higher frequency of
disinformation reduces value to rational citizens.

This is not to say that the negative impact of pressure by either IP is the same on
all citizens. Different priors generate different informational needs and citizens with
p > 1/2 are very sensitive to changes in A and consequently are a lot more worried
about [; than they are about r;. Of course, the opposite is true for citizens with
p < 1/2. For this reason, if they have a choice, citizens sort across sources (mostly)

according to their priors.

Proposition 6. Consider two symmetric sources Fiy = F& (= Fy) and select an equi-
librium with source 1 mostly captured by R (so that w > 7} ) and source 2 by L (so
that ™2 > 7% ), while total capture is not too dissimilar in the sense that

Th Ty _ T

B S L (19)

2 2

We then have:

--There are p < p such that citizens with p < p choose source 2 and citizens with
p > p choose source 1.

-If the probabilily of honest coverage is the same across outlets, wt; = 7%, then
there 1s p such that citizens sort monotonically: citizens choose source 2 if p < p and

choose source 1 if p > p.

Part ii. of the proposition ensures that there is full sorting according to priors if the
likelihood of honest coverage is the same across the two sources. Sorting occurs because
low prior citizens obtain value from strong credible messages that the state is 8 = 1.
However, source 1 is often captured by R and consequently messages that favor § = 1
are suspect and not convincing enough. These citizens are better off watching source 2:

a message with high equilibrium A is possible, and coming from this source it would be
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Figure 3: Choosing between Items

credible enough for these citizens to change their choice of action. If total capture is the
same across sources, then balance is the only difference across sources and sorting is full.

Of course, Lemma 2 indicates that citizens prefer less-captured sources. Part i.
of Proposition 6 adjusts for this possibility: some citizens who are close to neutral in
priors may choose to consume the opposite source on account of it being less captured.

Figure 3 shows this choice in a stylized example. Consider two sources, 1 and 2 with
ry > 13 = 0 and Iy > r9 = 0 so we have extreme horizontal differentiation. Consider a
citizen with low p, skeptical of state & = 1. She therefore only values messages with
A > Agi(p). Since R captures coverage with high probability in source 1, messages
with A > A.4(p) are published much more frequently in source 1, as indicated by
comparing the top two figures. However, as shown in the bottom figure, this high
probability in turn means that A is low and hence sophisticated skepticism leads the
citizen to discount all such messages. So much so that no message from source 1 can
convince the citizen to change her default decision: the most information she can get to
update towards # = 1 in source 1 is capped at A; and she needs higher informativeness.
Therefore, Source 1 is effectively useless to her. In contrast, messages with A > A..;:(p)
are published with lower probability in Source 2, but when they are, they create value
as the citizen can trust them.

This highlights an interesting feature of our model: the exact same message conveys
different information depending on the source that publishes it. A right-wing message

is credible if conveyed by a left-wing source, but not credible otherwise. As citizens
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with opposite priors need credibility at different ends of the message distribution, they
sort accordingly. This sorting effect is reminiscent of Suen (2004) but the underlying
mechanism is very different. In Suen (2004) media does not lie. The paper instead
focuses on the role of media as a filter of complex information. Bias in a fixed filtering
rule can increase value for the citizen if it aligns with her informational needs. Citizens
thus sort according to which filtering rule creates more value for them. In contrast,
our framework focuses on disinformation without commitment and therefore higher
capture destroys value. Citizens sort as they search for the source in which the lies are
less damaging to their needs.

The model also accommodates recent experimental evidence regarding the value
that citizens assign to sources as a function of bias and their priors. Chopra, Haaland,
and Roth (2024) show that Right-wing voters strongly reduce their demand for left-wing
biased news, but not for right-wing biased news. The reverse pattern holds for left-wing
voters. They interpret these as evidence supporting belief-confirmation motives. We
show this is not necessarily so. Fully rational citizens in our model would act exactly as
shown in the evidence: a Right wing voter (one who needs X below A..;;(p)) is indifferent
about right-wing bias as A is inconsequential to her value of information. However,
she is very sensitive to left-wing bias as higher A destroys credibility where she needs
it. We note that the paper also shows that demand for left-wing biased news does not
increase for Left-wing voters, nor do Right-wing voters increase demand for right-wing
biased news. This is inconsistent with confirmation bias and with Suen (2004) insofar
as it predicts that value for bias should be positive for some aligned citizens. However,
it entirely fits with our model under Assumption II. Finally, the paper also shows that
Right-wing voters under the right-wing bias treatment and Left-wing voters under the
left-wing bias treatment both lower their rating on the accuracy of the newspaper. The
fact that lower perceptions of accuracy do not reduce their demand runs counter to

theories based on uncertainty over accuracy, as in Gentzkow and Shapiro (2006).

7 Robustness

We have shown that competing IPs are tangled in a game of strategic substitutes that
promotes horizontal differentiation, and that facing a diverse media landscape, citizens
choose to consume aligned media sources. We now test the robustness of these findings
to alternative formulations of citizen heterogeneity: allowing for behavioral citizens

and for preference differences.
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Naive citizens. Propositions 1 and 3 rely on the rational skepticism of a source’s
audience. This begs the question: are these results robust to the presence of unso-
phisticated citizens? In Appendix OA-15 we consider citizens with extreme suscepti-
bility to manipulation: we allow a fraction 1 —« < 1 of citizens to be “naive” in that
they believe all coverage to be honest. The remainder fraction v of the audience are
fully sophisticated as in previous sections.’® Naive and rational citizens interpret the
same coverage A differently: naive citizens take it at face value and interpret A liter-
ally, while rational citizens are wary of capture and interpret it as A, ()\)."" We show
that Proposition 3 still holds when allowing for an arbitrary fraction of naive citizens.
That is, even in the presence of a large share of citizens who believe the lies they are
fed, strategic IPs must still consider how sophisticated citizens update, which leads to

their efforts being strategic substitutes.

Citizens Sorting when Ideology reflects Heterogeneous Preferences. Propo-
sition 6 shows that citizens sort according to their prior when facing asymmetrically
captured sources. Is sorting of viewers into aligned media a feature exclusive of be-
lief heterogeneity? In Appendix OA-16 we show that this is not the case. In partic-
ular, the exact same sorting pattern obtains if citizens instead share a common prior
but obtain different payoffs from their actions. In other words, when ideology reflects
heterogeneous preferences as opposed to heterogeneous beliefs, citizens also choose to
consume aligned media.

In addition to these results, the online appendix also presents several supplementary

results on the links between competitive media capture and media polarization.

8 Conclusion

We have developed a model of competitive capture of public opinion. We show that
capture leads to polarization in published news: extreme messages are observed more
often. The equilibrium distribution of messages matches observed empirical distribu-
tions. Rational citizens are not deceived by this disinformation and become skeptical

towards messages who would otherwise be very informative. The result is deleterious

46The presence of naive receivers in sender-receiver games forces strategic senders to trade-off pan-
dering to naive receivers while making extreme messages less effective with sophisticated ones, and can
lead to more informative communication (Kartik, Ottaviani, and Squintani (2007) and Chen (2011)).
Closest to our model, Chen (2011) also allows for a fraction of senders to be honest. Unlike in our
setup, however, all players share a common prior.

47To put it in terms of previous results, Proposition 1 indicates that when all citizens are rational
(ie., v=1), Ay(A\) = A for A > X while A, (\) = A for A < \.
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to social learning as competing pressures do not cancel each other. We also show that
capturing efforts are strategic substitutes at the news-item level, which explains why
competition is not driving sources toward balance. This strategic substitution ampli-
fies horizontal differentiation when multiple information sources are present and hence
contributes to segmenting the landscape into right-leaning and left-leaning sources.
When we allow citizens to choose which source to consult, they sort ideologically in a
manner consistent with recent experimental evidence.

In focusing on the decisions of interested parties, and on the informational conse-
quences for citizens, we take a simplified view of the information sources themselves.
In particular, sources are passive receivers of pressure by interested parties and, if they
remain free of capture, they are honest conveyors of information. The rich existing lit-
erature on media capture has emphasized a trade-off between profit/viewership maxi-
mizing and yielding to pressure which we do not consider in this model. We leave for
further research to study the conditions under which this trade-off reinforces or weak-
ens the novel mechanisms we have uncovered in this paper. In pursuing this exer-
cise, the choice set of media owners could be enriched with actions that could enhance
the reputation of the source. Indeed, the cheap talk model we have developed in this
manuscript is a rich and tractable canvas which can be specialized to study multiple
questions such as the targeting of audiences in social media or the effectiveness of pub-

lic health campaigns as a function of the existing media landscape.
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Appendix
Proof of Proposition 1. If citizens anticipate reporting strategies 7;(m), i € {L, R}’s,

then after observing m, the inferred A\(m) = % and p-citizens’s posterior are

g (r, g (m) + wr(r,)Tr(m) + 7 (r, )7 (m)

A0 = 0 D2 (m) + el Dm) + e D () .
. Prlo=1,m] pA(m)

so that the difference in posteriors after observing messages m and m’ is

p(1—p)
(L=p+pA(m)) (1 —p+pA(m'))

u(m;p) — p(m’sp) = (A(m) — A(m'))

Averaging over the priors of all citizens, ¢’s indirect utility from sending m is

i = [ wtutmnan )= [ o (20 Y anp. @

1 —p+pA(m)

If 7;(m) is ¢’s actual reporting strategy, then IPs’ optimality requires that if m, m’ €
supp 7; then V;(m) = V;(m’). We now show that this implies that A\(m) = A(m/).
Indeed, consider i = R and suppose without loss that A(m) > A(m’). Then,

0 = Vi(m) — Vi(m') = / (v (u(m; p)) — vr ('3 ) dE (p)

- [ ( / “(m;p)vﬂs)czs) k) = it (o o) ([ 1 (i) = o) dF ) )

() - 0=esl
p(1—p)

=t (45 (9) () = Am) | ((1 T oAm) (-7 +p<A<m'>>) 455 (p).
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Since v}, is bounded away from zero and the last integrand is strictly positive, we must
have A(m) = A(m’). A similar argument shows that A\(m) = A(m/) if m, m’ € supp 7.

Note that (a) Vg(m) in (22) is strictly increasing in A(m) while Vi (m) in (22) is
strictly decreasing in A(m), and (b) if 7g(m) = 7,.(m) = 0 then A(m) = Ay (m). Letting
M*(m) be the equilibrium likelihood ratio of message m with \ = 7{{13/}/;/\*(771) and \ =

mir%l//\*(m), then we must have \*(m) = X if m € supp(7};) while (a) implies that m €
mea

supp(t,) only if Ag(m) > X. If m* is defined by Ay (m*) = A, then m € supp(7) iff
m > m*. Conversely, if m € supp(7}) then we must have \*(m) = A and m € supp(7})
iff Ag(m) < A. Thus, if m* is defined by Ag(m*) = A, then m € supp(7y) ifft m < m*.

If X\ # ), then R and L never send the same message so 75(m)7i(m) = 0 for all

m € . Using (20) with 7; = 75; we can write

EE: 2 (Ari(m) = 75(m)) = (Au(m) = &) qa(m), if Au(m) 2K, (23)
Zf{i: g (ri(m) = Ari(m)) = (A= A(m)) g1 (m), if Au(m) <A (24)

Integrating (23) over {m: Ag(m) > A} and using fAH(m)ZXTE(m)dm = 1 gives
(3). A similar argument yields (4) from (24). The proof is complete as wg(r,l) > 0
guarantees A # ). The right hand-side of (3) is increasing, and the left hand side is
non-increasing, in ), thus, guaranteeing a unique solution to (3). The same argument
establishes uniqueness of \ satisfying (4).

Proof of Lemma 1. (1) As wgr(r,l)/my(r,1) increases in r and 7y (r,1) /7y (r,1)
increases in [, the right hand sides of (3) and (4) increase with r and [, respectively.
Equilibrium then requires that A must decrease (as well as m*) with r, while A must
increase (as well as m*) with [. The same argument applies to changes in [ in (3) under
the condition that mg/7y increases in [, and to changes in 7 in (4) under the condition
that 7 /7y increases in 7.

(2) Proposition 1 shows that A, m*, A and m* do not vary with F,, as the equilibrium

conditions (3) and (4) do not depend on citizens’ prior distribution.
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(3) In Appendix OA-10 we show that (3) and (4) are equivalent to

[ Fht e = D ) ), (25)
E(p) mr (7, 1)

u) L (r, 1)
/0 Fy (s p)dp = —r) (p—pu), (26)

where Y (1; p) is the distribution of posterior beliefs of a p—citizen, p € (0, 1), when ob-
serving a coverage Y known to be honest, with 7i(p) = ug(m*;p) and p(p) = pu(m*; p).
If honest coverage Y is Blackwell-more informative than X, then Blackwell and Gir-
shick (1954) shows that for every p € (0,1), 1’ € [0, 1], we have

! I

1 1
// Frp(p p)dp > / Fr(s p)du; /OM Fy (s p)dp > /0“ Fi (m;p)dp.— (27)
p p
Therefore, to satisfy (25), we must have a higher maximum belief 7i(p) in equilibrium
under Y, and to satisfy (26) we must have lower minimum belief x(p). This implies
that Ay (*) = A must increase and Ay (m*) = A decrease.

We now show that the informativeness rankings of sources is preserved under cap-
ture. Suppose that honest coverage Y is Blackwell-more informative than X and let
FJ(; p) be a p—citizen’s posterior distribution when consuming item j € {X,Y} under
the threat of capture, which using (6) satisfies FJ(u;p) = F7(A(p; p); p) with A(u; p) =

%1—%. We now show that for all u € [0, 1],

Ap) = /OM FZ(S) — F/j((s)ds >0,

so that (27) holds and source Y’s equilibrium message is Blackwell-more informative

than source X’s.*” We already showed that for the same capture levels, By < Hy and

48To streamline the exposition, we omit the dependence of functions on the prior p of the citizen
and the dependence of 7; on the capture profile (r,1).

49As both posterior dlstrlbutlons have the same mean (equal to the prior p) then fo h Y(s) —

s)ds = 0, so that “ FY (s s)ds = LY (5) = F s)ds. Therefore both expressions in (27
nw m p, i
are equivalent to requlrmg A(u) > O
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fix <y If p<p then FX(u) =0 and A(u) > 0. Next, we observe that

/:x (W_L + F}I/(S)) ds = 2L (p — e~ (- HX)> . /:X F (5)ds

TH TH v

= [7 s = [P i@ [ ry s = [ me - i) s

0 Iy 0
where we used (26) to obtain the second equality. If u € [p,Tix), then

Ap) = /MX (7 + 7 Fi(s)) ds—l—/u T (F(s) — Fij (s)) ds

Py ﬁX

. (/: (:—2 + F,ﬁ(s)) ds + /j FY(s) — F;f(s)ds)

=X
m
:WH/ F}(s) — Fiy(s)ds > 0.
0

Finally, since for u € [fiy, 1] we have Fff (1n) =0, so A(p) > 0 —see Footnote 49.

Proof of Proposition 2. Suppose that (i) citizens anticipate (7,1, Tg, 7r), with
(Tr, T1) satisfying Proposition 1 with r =7 and [ = l; (ii) a p—citizen’s posterior after
observing m is p*(m;p) = X*(m)p/(A\*(m)p + 1 — p) with A*(m) satisfying Proposition
1.2; and (i) X and ) are consistent with (7,1) -i.e., they satisfy (3) and (4) with r = 7
and [ = [. Then, i € {L, R}’s interim utility from sending m with \*(m) = X is

Vi) = [t tmpyare) = [ (20 ano

+1—-p

and R and L’s expected utilities when covertly selecting r and [, followed by a sequen-
tially rational reporting strategy, are Wx(r,l;7,1) — Cr(r) and Wi (r,1;7,1) — CL(1),

with W;(r,[;7,1) given by (7). Therefore, R ’s return from covertly increasing effort is

OWR(LELD — O (r) with

OWg(r,l;7,1)  Omg(r,1) orr(r,l)

(Ve(N) = Exg [Ve(N); pr]) + (VR(A) — En [Ve(A); prl)

or or or
R Omp(r, 1 O (r, 1) — -
= / ~ Va(d) (%FHO‘;])R) - %HFH(/\;]?R)) dA = Bg(r,l;7,1).

A7) r r

as citizens’ interpretation of messages only depends on the expected level of capture

(7,1) rather than the actual level (r,1), and where we used (8) and the definition of
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Bgr(r,1;7,1) in (9). Similarly, %’W — Oy (1) = Br(r, ;7,1) — Ci.(1).

In Appendix OA-13 we prove the existence of a pure-strategy equilibrium in efforts

when ;(r,[) are concave in r and concave in [. In any such equilibrium (r*,[*),

r* € arg max Wg(r,[*; (r*, ")) — Cg(r),
reXp

[* € argmax Wi (r*,l; (r*,1*)) — Cr(1).

leXy,

Using the definitions of Bg(r,l;7,1) and By (r,[;7,1), we can express these equilibrium
conditions as (11) and (12). As citizens correctly anticipate (r*,1*), then (3) and (4)
provide the maximum and minimum equilibrium likelihood ratios.

Proof of Proposition 3. Consider the change in Bg(r,l;7,1) —defined in (9)— if

L increases capture and it is correctly anticipated by citizens,

Ak = OBr(n LR D) | OBa(rLn D) PWa(n L) OPWa(r LT, 1)
" ol a | orol | arol |
_ Omg(r,l) — ‘ or? (r,1) ‘
=0 (Va(A) —Ex [Vr(N); prl) z=i+ ool (VR(A) = Em [Va()); pr) .
X Omp(r, 1) (V’ (X)O_X _ g [VR(A ;pR]) i Omy(r,1) (V’(A)@ _ OEy [VR()‘);pR])
or o0 ol i or o0 ol i
Differentiating (8) we have
OEm [VR(\)iPr] _ = ~ oy O NN
al =FuNpr)Ve(N)—= + Fu(A;pr)Ve(A)—,
ol H(A; pr)VR( )az 1 (A pr)VR( )(‘%
and using Assumption I we obtain
orp(r,l)| = omg(r,1) OA
AR=V’3<L FuXipr) = —5—=| Fulkipr)) == (28
B=vi) (5| Fuimn) — THE| B = (28)
;Y aWR(T,l) T 87rL(r,l) = /Y. 8X
+ VR()‘) ( o l:[FH(A,pR) ar l:[FH(AJ)R) a,lv (29)

We now show that AE < 0. Since &r};—ff’” > 0> %Q—Y’Z), the term in parenthesis in
(28) is negative while the term in parenthesis in (29) is positive. By Assumption II,
7r(r, 1) /7 (r, 1) increases in [ so A decreases, and \ increases, with [ —see Lemma 1.1.

Therefore, A% must be negative. A similar analysis applied to L shows that AL < 0.
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Proof of Proposition 4. First, consider an equilibrium (7*,1*) and by way of
contradiction suppose that both IPs decrease capture to ' < r* and I’ < [* when
the vertical attribute increases. A lower capture implies that lies are more informa-
tive, A(r’, ") > X(r*,1*) and A(r',I') < A(r*,1*), which, together with Assumption I,
implies that best responses increase bg;(1’,1") > bg;(r*,1*) = r* > " and by;(",1") >
brj(r*,1*) = 1* > I', so (r',l') cannot be an equilibrium. Therefore, at least one IP
must increase capture in equilibrium.

Second, suppose that Assumption I and II hold and the direct effect dominates
the indirect effect. Then b;;(r;,1;) satisfies the conditions in Theorem 1 in Roy and
Sabarwal (2010) that guarantee monotone comparative statics for games with strategic
substitutes. Therefore, there is an equilibrium (r/,1") with 7/ > r* and I’ > [*

Proof of Proposition 5. Focusing on source j,°’ define

Uep(l)={r:r=>bg(rl),r € Xgr},
\I’L(T’) = {l = bL(T,l),l € XL}

For instance, Wg(1) is R’s belief-consistent best response when citizens correctly antic-
ipate IPs’ capture efforts —i.e., W (1) is the set of fixed points r = bg(r, ) parametrized
by . We note that ¥ (l) and W,(l) are functions. The fact that they are non-empty
follows from applying Brouwer’s fixed-point theorem to bg(-,1) and by(r,-) —see Ap-
pendix OA-13 for proof of continuity of b;— while uniqueness of solution to r = bg(r,1)
(I = bp(r,1)) follows from bg(-,1) (br(r,-)) being non-increasing. Finally, Wg(l) and
Ux(l) are non-increasing under Assumptions I and II and (r*,1*) is an equilibrium if
and only if 7* = (Vg o W, )(r*) and I* = (¥, o Ug)(I*).

Consider an increase in a horizontal attribute ¢ that raises R’s marginal gain from
capture and let b%(r,1), and WS(r) be the corresponding functions after the change in
(. Increasing R’s incentives implies b%j(r,l) > bgrj(r,1), while (weakly) lowering L's
implies b%j(r, [) <bp,(r,1). Therefore, US,(1) > Ug(l) and W (r) < Wi (r). But then,

WR(WE(r) = WR(W5(r) = Wr(Wr(r)),
where the last inequality follows from Wg(-) being non-increasing. Likewise, we have

VL (WHD) < VL (WR(D) < Ur(Yr(D)),

50To alleviate the exposition, we omit the index j in the various functions.
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where the last inequality follows from Wy (+) being non-increasing. Taken together, this
implies that the highest fixed point of \I/% o \IICL is higher than the highest fixed point
of Upo Wy; while the lowest fixed point of W9 o W% is lower than the lowest fixed point
of ¥y o Uy —see Villas-Boas (1997).

Finally, let 7 = max{r € Xz : r = (5 0 ¥$)(r)} with [ = WS (7). For any
equilibrium (r*,1*) before the change in the attribute, we have shown that r* <7. We
now show that [ < I*. Indeed,

I =S (F) < ULF) <UL (%) =17,

where the first inequality follows from the (weakly) decrease in the marginal gain to L
and the second inequality from ¥, being non-increasing.

Proof of Lemma 2. Recall that FV();p) is the equilibrium distribution of source
j’s likelihood ratios expected by a p—citizen —see (6)— and Fg (i, p) the corresponding
distribution over posterior beliefs. Then, if p > 1/2,

Acrit (P) Fi(\p)p(1 —p)
(1—p+Ap)°

‘ 1/2 ‘ /2
IJ(:D)E/O [%(1—u)—%u]dFi(u7p)=/o Fi(um)du:/o d,

where we made the change of variables \ = ﬁ% to obtain the last term. This
follows as the citizen will change her decision from a = 1 to a = —1 only after observing
a message that leads her to a posterior belief y < 1/2 —i.e., a message with A < A..;(p).

Equivalently, if p < 1/2 we have

iy = [ Lo wariwn = [ 7 _ [ FOpp(i-p)
P = [ o= 0= mliren) = [ Fip= [ SEPEE S
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Wm=/&%@%=/ wd + l F(s; p)ds
0

7;(p)

=

=G =)+ [ Fh(s)ds =m0 () (30)
= T}y (/02 Fy(s;p)ds — :—j-L(p - %)) - (31)

This expression increases in 77, and decreases in 7} /my;. If p < § < 7;(p),

1 1 J
I(p) = [ F(s;p)ds = m <K Fiy(s;p)ds — :—JR(% —p)> (32)
2 2 H

which increases in W%I and decreases in 71'12 / Trfq. Suppose that R increases its capture
effort and it is anticipated by citizens. Then (32) decreases as ﬂ{ decreases and ﬂ% / 71'}{
increases. If Assumption II holds, then (31) decreases as 77, decreases and 77 /77
increases. A similar logic applies if L increases its anticipated capture. Thus, under
Assumption II, I7(p) is non-increasing in either IP’s efforts for every p € (0,1).

Now suppose that Assumption II does not hold and, for instance, W%/ﬂ'}{ decreases
in [ at (r,l). If A and )" are the thresholds at profiles (r,1) and (r,l), I' > [, then
Lemma 1 implies that \' < X so any p—citizen satisfying®?

A'p 1 Ap
'(p) = Vot (l=p) <3< wr(—p wp), (33)
would have I’(p; (r,')) > I?(p; (r,1)) = 0. Thus, an increase in capture by L raises
the value of information for any p-citizen satisfying (33). A similar argument obtains
if instead 7 /7J, decreases in 7.

Proof of Proposition 6. Let Ap()\,p) = F*(\;p) — F?()\; p) be the difference in a
p—citizen’s equilibrium distribution of likelihood ratios between source 1 and source 2,

and A;(p) = I'(p) — I*(p) the difference in instrumental value between both sources.

5'We omit the dependence of 7/ on efforts to streamline the exposition.
S2Equivalently, any p—citizen with A" < A..i¢(p) < A.
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Then, the p—citizen with p > 1/2 will select source 1 whenever

Aerit (P) 1—
s = [ s i o
0 (1=p+Ap)
and will consume source 2 otherwise. Similarly, a p—citizen with p < 1/2 will

consume source 1 if

[ B p(1—p)
Arp) = / e Bz

Suppose 7k > 71, w2 > 7%,°% and (19) holds —so capture levels are not too dis-
1
L

similar— implying that :—{1% > :—z* and :—1 < :—2% That is, the likelihood that a high
message was sent by R r;ther tﬁan being honegt is higher in media 1, while the likeli-
hood that a low message is sent by L instead of being honest is higher in media 2. As
Ff = F (= Fy) so that Ff; _(\) = F§ _;()), (34) and (35) then implies A; < A, and

Ay > ;. Given symmetry of sources and A < Ay and Ay > A, We can write

;

0 if A< )
T Fa (A p) + 7] if A SA<A
Ap(\p)=1q (mp —73) Fu(\p) — (x] —71) if A <A< N
1 — 74 Fy(\p) — 72 if A <A<

\ 0 if A=)

Note that Ap(X, p) > 0if A < A, or if A > A;. Therefore, A;(p) > 0if Agir(p) < Ay
—e., if p > 1/(1+Xy) > 1/2-but Ar(p) < 0 if Aepir(p) > A e, if p < 1/(14+ ) <
1/2. This proves part i.

Suppose, in addition, that 7}, = 7%. Then Ap(\,p) = — (72 — 7)) for Ay <X < X\
which does not change sign. This implies that A;(p) is strictly single-crossing in p,
which proves part ii. To see this, note that for p > 1/2, A;(p) must be single-crossing,
from positive to negative, as Ap(A,p) changes sign at most once from positive to
negative —i.e., at p = 1/(1 + \y) if 72 > 7}. Likewise, for p < 1/2, A;(p) must be
single-crossing, from positive to negative as Ar(\, p) changes sign at most once, from
negative to positive —i.e., at p = 1/(1+ \;) if 72 > 7t. Continuity of A;(p) at p = 1/2
implies that the sign of Aj(p) must not change for either A..;; < 1 or A..iy > 1, proving

J

53To streamline the exposition, we omit the dependence of 771.' on the capture profile (r;,1;).
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that A;(p) is single-crossing.
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9 Online Supplemental Appendix

This is the Online Appendix to “Competitive Capture of Public Opinion.” In Section 10
we provide an alternative characterization of communication equilibria in Proposition
1 of the main text, and show that communication equilibria with informed IPs —i.e.,
such that they observe the underlying state after exerting capture effort but prior to
selecting a message— still satisfy the conditions of Proposition 1.

In Section 11 we provide necessary and sufficient conditions for strategic substi-
tutability of capture efforts under Assumption I —i.e., no complementarities in the con-
test success function m;(r,[). In Section 12 we study several source attributes and clar-
ify when they are vertical or horizontal. We first study audience ideology and show
that R (L) wants to fire up its base if its utility is an increasing and convex transfor-
mation of the odds of a high (low) state. Therefore, if both IPs have congruent prefer-
ences —so that either both want to fire-up-their-base or moderate-the-opposition— then
audience ideology is a horizontal attribute: for example, a FOSD increase in citizens
priors would increase R’s capture incentives but reduce those of L. We then show that
the quality of information of honest coverage is generically not a vertical attribute.

Section 13 establishes the existence of pure-strategy capture equilibria with multiple
sources. Section 14 describes basic properties of citizen behavior when a fraction of
citizens sort according to each source’s instrumental value of information. We also
show that media markets may become less informative if the demand for information
increases. Section 15 provides a complete treatment of capture with naive citizens.
Finally, Section 16 studies preference heterogeneity (as opposed to belief heterogeneity)

and shows that citizen sorting is robust to this conceptualization of ideology.

10 Communication Equilibria

The following proposition describes the bounds A and ) in Proposition 1 of the main

text in terms of bounds on a p-citizen’s posterior belief.

Proposition 7. For every p—citizen, the mazimum and minimum equiltbrium poste-



riors fi(p) and p(p) satisfy

| Futuspydn = 503 ) ).

a(p) T (
(

1(p)
/ Fr(p;p)dp =
0

In particular, Ti(p) = pp(M*;p) and pu(p) = pr(m*;p) where M* and m* satisfy A =

Mg (m*) and X = Mg (*) and A and X are given by (3) and (4).

Proof. We will express the following equilibrium conditions —see Proposition 1—

[ 0= R dmn) = D (), )
| a= N0 =0y, )

in terms of posterior beliefs p(m;p) for p € (0,1). First, we can write

A (m*)

) =1 T S =1 T S =1 )
_pQ—pu(msp) o pa(@sp)(L-p)
~ pu(mtip) —p a(m) pr(m*;p)) —p ¢-1(m)
_ (pa(m;p)) — pa(M*;p)) -

_( (i (M5 p)) — p ) ()

where Qg (m;p) = q1(m)p + q-1(m)(1 — p) is the p—citizen’s probability density of

observing m from honest coverage. Then, (34) can be expressed as

[ Guntoms) = o) sy = T G — 1),

g (r,l)
{m:p g (m;p)>n(p)}

where i(p) = pg(m*; p)). Integrating by parts,

| Fuluidn = 505 o) = ).
7(p) TalT,



where we expressed the result in terms of p = py(m;p). Conversely, from

A (m*) — Agr(m) e (M5 p) — pu (m; p)
1 — Ay (m*) 4-1(m) = < p— pu(m*;p)

> Qu(m;p),

and letting u(p) = pm(m*;p)), (35) translates, after integrating by parts, to

w(p) 7 (r
/0 Fy(p;p)dp = (.} (p— u) -

]

In the main text we pointed out that the communication equilibria in Proposition 1
are robust to allowing IPs to condition their message on knowledge of the item’s honest
coverage. We now formally prove this by considering equilibria in which IPs observe
the underlying honest coverage after exerting effort but prior to selecting a message,

and show that they still satisfy the conditions of Proposition 1.

Proposition 8. Fiz effort r and [, with w5 (r,1) >0, and let (X, ) be the unique thresh-
olds derived in Proposition 1. Suppose instead that IPs observe the honest coverage m’
after exerting capture effort but before selecting the coverage. Letl T7(-;m?) be i's miz-
ing strateqy upon observing realization m?. Then, in every communication equilibrium,

we have

1. Upasupp(th(m?)) = {m : Ag(m) > X} 5 Upsupp(7(sm?)) = {m : Ag(m) <

A}7

2. The equilibrium likelihood ratio of message m is given by (2), and the maz-
imum and minimum equilibrium likelihood ratios satisfy ma;(/)\*(m) = \ and
me.
min \*(m) = A.
meA

Proof. Suppose that R and L’s strategies are 7gr(m; m’) and 77 (m;m’) so that ;(m; m’)
is the probability that the i-IP sends m after the source’s honest coverage m’ = m'.

Let 7;(m;m’) be citizens’ assessments of these strategies. Then the perceived likelihood

ratio A(m) = BHmIf=ll g

— Pr[m|6=0]
Am) = i (r, D)qi(m) + wr(r,1) [ Tr(m;m/)g(m)dm’ + 7w (r,l) [ 71 m’)dm’
i (r, 0)g-1(m) + wr(r, 1) [ Tr(m;m’)g_1(m/)dm' + 71, (r,1) f ((36))dm '



The difference between a p—citizen’s posterior after observing m and m/still satisfies

. ", _ " p(l _p)
p(m; p) — p(m”;p) = (A(m) — A(m")) (I—p+pAm)(L—p —i—p)\(m”))'

Let

i = [ wtum i) = [o (28 Y ane. @0

If 7;(m;m’) are IPs actual strategies, then IPs’ optimality requires that if my, ms €

supp 7;(-,m’) then V;(my) = Vi(ms), i € {L, R}. By the same argument for the case in
which IPs do not observe the honest coverage, this requires that A(my) = A(my).

Let A*(m) be the equilibrium likelihood ratio of message m with A = ﬂrggt;(l)\*(m)
Note that (i) Vr(m) in (37) is strictly increasing in A(m) while V7, (m) in (37) is strictly
decreasing in A(m); and (ii) if 7gr(m;m’) = 7,(m;m’) = 0 for all m' € .# then (36)
implies A(m) = Ag(m). Therefore, from (i) we must have that if m € supp(75(-,m’))
then A*(m) = X while (i) implies that m € supp(r}(-,m’)) only if Ay (m) > X. Finally,
we reach a contradiction if m ¢ Uy supp(Th(-;m’)) and Ag(m) > X as then we have

AN (m) = Ag(m) > A = Tr’?g;/\*(m). Therefore, we must have U,,; supp(7h(-;m’)) =
{m : Ag(m) > A} and m € supp(7j(-,m)) iff Ag(m) > A\. We can apply a similar
argument to L by defining A\ = 713161}1// A*(m). Then again we reach a contradiction if
m & Upi—msupp(7i(-;m’)) and Ag(m) < A as then we must have \*(m) = Ag(m) <

X = min \*(m). Therefore, we must have U,,;supp(7i(-;m?)) = {m : Ag(m) < A}.

me./

We now show that A = X and A = A. Looking at \, we can rewrite (36) for all m
such that Ay (m) > A

DD (5, st - ) Gt

and integrating over all {m :Ag(m) > X} and noting that

/{m:AH(m)zi} ///TR(WQ m')qe(m")dm'dm = ///{ </{m:>\H(m)2X} TrR(M; m’)dm) go(m)dm! =
= ////%(m')dm’ =1



gives

7a(r,1) (i-1)- /f” (A= %) dFi (),

g (r, 1)

which is the same as (3) which uniquely defines X. Therefore, X = X A similar
argument applied to {m s Ag(m) < 2} shows that A = \. O

11 Necessary and Sufficient Conditions for Strategic
Substitutability

In Proposition (3) in the main text we showed that capture of a single news source
is a game in strategic substitutes as long as there are no interaction effects in m;(r, ()
—i.e., if Assumption I holds— and increased capture by one IP does not reduce the odds
of capture by the other IP relative to honest coverage —i.e., if Assumption II holds.
These assumptions rely solely on properties of the contest success functions as they are

independent of the characteristics of the news source and of its audience. Expressing

marginal success probabilities as %LTL = —Oza(;r—TR and %r—]{g =—(1- a)ag—TR, as well as
87TR _ aer 87TH _ aﬁL . : .
i = —B%F and T = —(1— B)%5F, Assumption II can be equivalently expressed in

terms of limits on the crowding-out effect of capture o and /3,

0 ([ mr, (v
— | =] > <
87"( )_O©Q_1

TH —7T'R7
0 (7R TR
—|— | > < .
al(ﬂ'H)_O@B_l—ﬂ'L

In words, the crowding-out effect of one IP on the other IP’s success probability
must be sufficiently small, with this upper limit based only on the success probabilities
of both IPs. Intuitively, increasing capture by either IP must have a smaller business-
stealing effect than the effect on the probability of aggregate capture. If wg(r,l) = r
and 7 (r,l) = [, then this is always satisfied for all capture levels, as L/R—capture
only reduces honest reporting, so that a = 8 = 0.

We now generalize this insight and show that strategic substitutability holds under
more general conditions. We provide necessary and sufficient conditions for capture of
a single news item to be a game in strategic substitutes expressed in terms of bounds

on the crowding-out effect of capture.

Proposition 9. Suppose that Assumption I holds. For each (r,1;7,1) € (Xg x Xp)?



with associated sequentially-rational thresholds A and X, define for i € {r 1},

Org ag—fﬁH (X; pi) }

: (A)( ) T Fu (i) .
| O 4 9mm P (\: py
w = vy - Lt e ] v

e+ Fr—1(As pi)

Mi
and k; = 35 If a = —g;r;—ég: (B = —g:fjgfj is the crowding-out effect of R (L)

A
on L's (R's) winning probability, then capture of a news item is a game in strategic

substitutes if and only if for all (r,1;7,1) € (Xg x X1)* we have

7+ é(l —7r)

1
1_7TR+E7TR

a < , (40)

7TR+/<LR<1—7TR)
1—7TL+/£R7TL ’

p< (41)

In particular, if kg > 1 and kp < 1 for all (r,1;7, l~) € (Xgr x X1)? then capture is a
game of strategic substitutes regardless of the size of the crowding out effect o and (3.

Proof. Let Wg(r,l;7,1) — Cgr(r) and Wi (r,l;7,1) —CL(l) be R and L’s expected utility
when they covertly invest r and [ in capturing the item, followed by a sequentially
rational reporting strategy where citizens anticipate capture 7 and [ -see (7) in the

main text. Then, considering for example the R-IP, we have

OWg(r,l;7,1) _ 8%3(7‘,[)‘/@) N o (r,1)

org(r,1)
or or Vi) + —5 —

ar A ar Ey [W(A);pR] .

as citizens’ interpretation of messages only depends on the expected level of capture

(7,1) rather than the actual level (r,1). Consider the change in R's incentives to increase

4To improve exposition, we omit the dependence of functions on (r,[;7,[) when this dependence is
clear.



r when citizens (correctly) anticipate a higher capture level by L

aQWR<T’ l) 7:7 l)

82WR(T7 la f: l)

orol _ orol | _;
o 6277'3(7"7 l) N .
“arol L [VR(A) —En [VRO‘)apRH
Cx
or2(r,1) ‘
W L [VR(A) —Egq [VR()‘>apRH
Ca
-aﬂ'R<7’,l) aﬂ'H(’f’, l) = /Y. '~ GX
+ i 87“ L + 87” - FH<>\7PR) VR()‘) a,lv
I
'87@(7“, l) aﬂ'H(T',l) ) y 8A
+ T or l:f+ ar L Fr(Aipr) VR(A) az
I

The first two terms (Cy and C)) capture the complementarities in the contest
success function holding constant citizens’ beliefs of the levels of capture. Term Cx
represents the second-order marginal effect on R's winning probability weighted by the
gain from replacing the honest reporting, while C'y captures the same effect coming from
L’s winning probability weighted by the loss to R when L wins and replaces the honest
reporting’s message. The last two terms (I and I,) are the informational effects on R's
incentives: they represent the change in R’s marginal gain that derive solely from the
change in citizens’ beliefs, and it balances the utility change from inducing the favorable
message A multiplied by its marginal likelihood (term I5) with the change when the
unfavorable message \ is induced, multiplied by its marginal likelihood (term I)).

It is clear that the nature of the contest success function (in particular the sign

827 (r,0)
of arol

concentrate on the interactions that are purely informational, we adopt Assumption I

so that % =0 fori € {R, L, H} (making C5 and C, identically zero).

For given (r,[;7, l~), with associated sequentially-rational thresholds A and A,

) affects the variation in R’s incentives with L’s anticipated capture. To

55To improve exposition, we omit the arguments of functions when these arguments are clear from
the context.



strategic substitutability requires that

87TR (’97rH - = , GX 87rL 87TH 8)\
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[az a |t HW] VL(A)8~+{ a |t | T ViQ)gz <0
(43)

Differentiating A and ) in Proposition 1.3 of the main text we have for i € {r,(},

Nn____ a1 2(@)
9i I+ Fu_a(N) 0i \mr /|
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oA 1-A a(ﬂ)
oi Tt Fy (N 0i \7i )|,

=1

Replacing these expressions in (42) and (43) and using the definition of M} and M}
n (38) and (39), we obtain that capture of a single news item is a game in strategic

substitutes if and only if

-5 () ;) MF
mr(r,l MR = FRy (44)
<7FH(7"Z))
( L(r, l)) I
7‘ s M ].
e . (45)

<7TR(7" 1)) ) KR
ar \ 7 (r))
Finally, note that we can express the lhs of (44) and (45) in terms of the crowding-

out effect of capture o and 3
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Then, (44) and (45) are equivalent to
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To explain Proposition 9, consider the capture incentives of, say, R. The crowding-
out effect « plays two roles. First, the value of « affects the marginal probability of
inducing the favorable interpretation \ or the unfavorable \.°® Second, it dictates how
citizens revise their interpretation of messages in light of an increase in R—capture.
Indeed, while citizens always become more skeptical of high messages, so that d\/0r <
0, citizens also become skeptical of low messages if « is sufficiently low (in fact, if o <
7./(1—7R)). Moreover, even if a > 71 /(1 —mg) we would have that R's best response
is decreasing in L’s capture if (40) holds. This conditions ensures, for instance, that
the effect of R—capture on R—lies’ is more pronounced than on L—lies’ —i.e., it ensures
that ON/Or < ON/Or.

Proposition 9 provides some sufficient conditions for strategic substitutes. First, if
kr > 1 and k; < 1 then the rhs of (40) and (41) are larger than 1. If this holds for
all feasible capture levels then capture is a game of strategic substitutes regardless of
the size of the crowding out effect a and . Second, note that J_iR is a lower bound
on the rhs of (40) (and £~ is a lower bound on the rhs of (41)). This confirms that

1—mp,
we have a game in strategic substitutes regardless of the properties of the information

source and its audience as long as IPs increased capture does not decrease the other
[Ps success odds relative to honest reporting.

Finally, Proposition 9 also hints to necessary and sufficient conditions for capture
to be a game in strategic complements, which would require both inequalities (40)
and (41) to be reversed. These conditions are, however, more stringent; for example,
these conditions require that kg < 1 and x; > 1 for all feasible capture levels. This
is impossible to be satisfied if zero capture is possible for both IPs, as in this case kg

and x, take arbitrarily large and small positive values.

56Indeed, the marginal probability of inducing citizens to interpret the message as
or Ais G+ FHFy(\pr) = FE(1-(1-a)Fua(X\pr)) and FE + GEFp(Xipr)
— %5 (a+ (1 — ) Fu (X pr))-

I >




12 Source Attributes: Audience Ideology and Source

Informativeness

In this Section we study conditions under which audience ideology is a horizontal
attribute of a source, and show that the quality (informativeness) of honest coverage

may not be a vertical attribute.

12.1 Audience Ideology and IPs incentives: Firing up the Base
versus Demobilizing the Opposition

How an IP’s incentives vary with audience priors depends on the priorities of the IP.
This is intuitive: an IP which wants to prevent the opposition from coalescing against
its preferred policies needs to reach opponents and demobilize them. In contrast, an
IP which wants to incite action needs to reach already favorable citizens and further
radicalize them. In this section we show that our framework captures this prioritization
of audience segments through features of IP’s preferences.

To fix language, we say that an IP wants to fire up the base if incentives to cap-
ture increase when facing a crowd of convinced partisans —i.e., low p for L and high
p for R— and an IP wants to demobilize the opposition if incentives are stronger
with a crowd of opposite partisanship. Formally, R (L) wants to fire up its base if
Bg(r,1;7,1)(By(r,1;7,1)), defined in (9), increases when F,(p) increases (decreases) in
the FOSD sense, with a similar definition for the case in which it wants to demobi-
lize the opposition. Note that, if both IPs have congruent preferences —so that either
both want to fire-up-their-base or moderate-the-opposition— then audience ideology is
a horizontal attribute: for instance, a FOSD increase in citizens priors would increase
R’s capture incentives but reduce those of L.

Inspection of (9) shows that audience prior distribution affects capture incentives

only through :
V() = / (Oui(u(\, p))/0N) dF, (p). (46)

For i = R, Ovg(p(\, p))/O represents R’s marginal payoff from sending a more favor-
able message to a citizen with prior p and (46) averages this payoff across all citizens.
Therefore, R wants to fire up its base if Jvg(u(\, p))/ON increases in p, while it wants
to demobilize the opposition if dvg(u(\, p))/OX decreases in p. Likewise, L wants to
fire up its base (demobilize the opposition) if —dvr(u(A,p))/ON decreases (increases)
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in p. It follows that in both cases, i € {L, R} wants to fire up its base if and only if
OvZ(u(X, p))/OXdp > 0. The next proposition links these conditions to the curvature
of V;.

Lemma 3. Given a news-source’s honest-coverage Fig and its audience’s prior dis-
tribution F, let [p,11] be the range of posterior beliefs induced if coverage is known to
be honest. There are constants K, and K;, i € {R, L}, with K = — K = K(fi) and
Krp=—-K; = K(p) where K(u) = p/(1 — p) — (1 — p)/p, and such that

I- i € {L, R} wants to fire up its base if |”’/‘/(“) > Ki, € [, 7).

lt)

II- i ] < Ki, p € [p, 7.

Proof. With = p(), p) to simplify notation, we show that under (I), 8%v;()/ONOp >
0, while under (I7) we have 9%v;(u)/ONdp < 0. Differentiating v;(u) twice,

Pui(p) opop |, | Pu

USlIlg ‘9“ _ _p(d=p o _ A d u . 1-p—Xp

= Dol o~ Dwriop M g5, T Dprioppy WE Can write

0%vi(p) _

" >‘p<1_p> / il 4
pap W op 1ot T T T
)\p(l —p) " /
T D1y U T D),

with K(p) = 22 — 122 — £ _ 11 the difference between the odds of a high state
1-p Ap 1-p H

and a low state. As K(u) is increasing in p, we have K (u) € [K(u), K(R)] with [p, 7]
the range of posteriors of citizens when coverage is known to be honest.

Consider first R. As vi(u) > 0, then 0%vg(p)/0Xdp > 0 if mingep,z - E“; >

max,e(.z K (1) = K () while 0%vg (1) /0A0p < 0if max,ep, 1 45 E ; < minepm K(p) =

K (p). Turning next to L, we have v}, (1) < 0so that 9*vy, (1) /OAIp > 0 if min,,c(, A Euil

maxefum —K (1) = —K () while 0%vr, (1) /OAIp < 0 if max;,c .z % < mingepm —K (1) =
[

K (7).

As this lemma shows, if v; is sufficiently convex, then ¢ is mostly concerned about
firing up its base, while if v; is sufficiently concave, it mostly wants to demobilize the op-
position. This is intuitive: for R the gain from raising the beliefs of the public is higher

(lower) for those holding very favorable beliefs if vg is convex (concave). Additional

11



conditions are needed to account for the fact that a higher A has a smaller (larger) ef-
fect on citizens posteriors if citizens hold a higher (lower) prior belief. Notwithstand-
ing, we next show that convexity in the odds of a favorable state are sufficient to guar-

antee that IPs want to fire up their base.

Lemma 4. Suppose that vg = gr(p/(1 — ) and v, = gr((1 — p)/pn), with g;, i €
{L, R}, increasing and convex. Then both IPs want to fire up their base.

Proof. We can express the odds of the high state as u/(1 — u) = Ap/(1 — p). Then,

aZUR(P’) _ 1 " )‘p )‘p +4 )‘p
ONOp (1—p)2 IR 1—p/ 1—0p IR 1—p

1 d(gg(®)z)
(1-p)® do

If g%z (z)x is increasing, then R wants to fire up its base, while it wants to demobilize
the opposition if gj(z)x is decreasing. A sufficient condition for an increasing gy (x)z

is that gr is convex. The same analysis applies to L once we observe that

02'UL(M) 1 g (l=—p\1—p , (1=p
= -~ ) —= ) >
Py (QL( 3 ) 3 +9L( 3 )) =0
1 d(g@)a)
A2p? dx

12.2 Source Informativeness

Under what conditions do IPs’ capture incentives increase when the source becomes
more informative? In other words, when is the quality of honest coverage a vertical
attribute of a source? To answer this question, we consider a news source with an
audience of fixed size. The direct effect of a more informative source depends on the
change in the highest and lowest credible messages, but also on how each IP’s payoff
depends on the equilibrium informativeness of honest coverage.

To see this, consider the marginal return to R from increasing capture

aWR(T, l; 7:, l) . aﬂ'R(T, l)
or o

87TL(7”, l)
or

aﬂ-H(h l)

Ve(A) + 5

Va(A) + Eg [VR(N);pr],  (47)
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when citizens anticipate capture levels (7, 1) ~which determine X, A and Eg [Vz(\); pr].
If honest coverage becomes more Blackwell-informative, then for the same anticipated
capture levels, ) increases and )\ decreases —see Lemma 1.3.°” Focusing on the first two
terms of (47) and noting that &r’g—gf’l) >0 > &rg—g,r’l), we see that Viz(\) increases and
Vr(A) so that %@ increases.

The difficulty lies in evaluating the change in Eg [Vr(A); pr|. There are two main
difficulties in signing this change. First, the equilibrium message under honest cover-
age is not necessarily Blackwell-more informative —see Section 12.2.1 below— making
it hard to assess Ey [Vr(A);pg] even if all players (citizens and IPs) share the same
prior and Vz(\) is convex/concave. Second, even if the honest message leads in equi-
librium to more dispersed (in the monotone convex order) posteriors for a p—citizen,
the p—citizens’s posteriors may not be more dispersed if their likelihood is being evalu-
ated by R who has a different prior belief pr —see, e.g., Alonso and Camara (2016) for
an analysis of how the dispersion of beliefs under one prior can be expressed in terms
of a different prior when the information structure is commonly known). We expand

on the first difficult in the following Section.
12.2.1 Equilibrium informativeness of honest coverage

Let M }{ be the equilibrium citizens’ interpretation of messages from the honest coverage
of source j € {X,Y} given fixed levels of capture (r,1). We now show by example that
it is not true that M} is Blackwell more informative than M3 if Y is Blackwell-more
informative than X. To see this, consider the distribution of a p—citizen’s equilibrium

posteriors induced by M};,

0 if p < K
Fly(w) = Fh(n) if p, < p <7,
1 if >

Let AM(p) = [¥ FYi(s) — F;(s)ds. We now show that we can have AM(y) < 0
for some p € [0,1] even if Y is Blackwell-more informative than X. This implies that
posteriors under M}, are not more dispersed (in the monotone convex order) than

under Mj, so M} is not Blackwell-more informative thanMjy. From (26) and noting

57In fact, Lemma 1.3 shows that the equilibrium message is more Blackwell-informative.
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that the same capture levels are applied to both sources, we have

[ by p—
/ . FY(s)ds = / Py FX(s)ds,
0 0

N
8o that
u " . " -
/ng(s)ds:/XFg(s)ds—/ng(s)ds:/X FY(s)— LBy pxin ) as
by 0 0 0 p—py

This implies that for yu € [p, ,Tiy), we have

8 = [ Fyeas+ [ B - F s)as

EY EX

= /OMX <F§(s) —i:fyFﬁ(u)> ds+/u FY(s) — FX(s)ds =

By T By

Ky p
/ Fi (u)ds + / Y (s) — F(s)ds
p_HX 0 0

The first term is negative whenever p,, < p . while the second term is non-negative
if Y is Blackwell-more informative than X. Therefore, any posterior u € [p o iy ) such
that [ Fi/(s) — Ff (s)ds = 0 would have AM(u) < 0.

13 Competitive Capture and Polarization across Sources

We explore several equilibrium consequences of competitive capture for an exogenous,
possibly heterogeneous, audience for each source —thus abstracting from demand-side
effects coming from citizens’ sorting. First, we show that the existence of a pure-
strategy equilibrium in capture efforts for multiple information sources is guaranteed
under similar conditions as in Proposition 2 in the main text. We show this result for

a general continuous and convex costs of capture Cr(r) and Cg(]).

Proposition 10. (Ezistence of pure-strategy capture equilibria) Consider a
market with n different news sources. IPs i € {R,L} have (i) continuous utilities
vi(p); (i) continuous and convex costs of capture Cr(r) and Cg(l) with r € H?Zng%,
and | € TI7_, X7 ; and (iii) for each source j € {1,...,n}, the probability of state SI =,
7 (r;,1;), is continuous and concave in r; and concave in l; with ©,(r;,1;) > 0 forr; €

X{z, l; € X};. Then, there is an equilibrium with pure-strategies capture efforts (r*,[*).
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Proof. Suppose that R selects r = (r;)7_,; L selects [ = (I;)"_,; and citizens have an

j= 17 7=

assessment of IPs’ capture strategies (7, l) and an assessment of reporting strategies
(Tr, 71) that is consistent with (7, [) - see Proposition 1 in the main text. Then, the
payoffs to each IP are Wy(r,I;7,1) — Cr(r) and Wy (r,1;7 1) — C1(l), where

n

WR(T7 l; f’ l) = Z (Wg%(Tj? ZJ)VI%(XJ) + W%(Tj,l )V]()‘ ) + ﬂ-H(r]’l’)ng [Vé()‘)apR}) s

j=1
W(r, 57, 0) =) (mh(ry, )VE ) + 70, (r, L)VE) + 0 (r, 1) EY [VE(Vs 1)
j=1
with \; and )\, satistying (34) and (35) withr = 7, 1 = [;, and V7 (\) = [ v ( p)) dFi(p).

Define #’s best-response correspondence given citizens’ assessment (7“, l),

@R(Tal;f’l) = {’f’ WR( al7f l) CR( ) > WR(T/7Z;7:a lN) - OR(T/)’T/ S H;'Z:IX;‘%}u
Uy (r, 7, 0) = {1 Wi (r, 1;7,0) — Cr(l) = Wi (r,U37,0) — Cr(I), 1 € TTI_, X3},
and the belief-consistent best-response correspondence

U(r,l) = {Ur(r,l;r, 1), Op(r, l;r,D}. (48)

Note that (r*,1*) is a pure-strategy-in-capture-efforts equilibrium if and only if (r*,1*) €
\if(r*, I*). We will apply standard existence results in continuous games with quasicon-
cave payoffs (see, Debreu (1952), Glicksberg (1952) and Fan (1952)) to show that ¥
has a fixed point.

7,0), and that Wg
(W) is concave in r(I). For continuity, it suffices to show that V7 (X;), V7 ( ;) and

E}, [V/(\);pi] are continuous. Define the functions

First, we establish that W;(r,[; 7, l~) is continuous at each (r,[;

@j()\) = f)\ FH,—I()\/)dA/.

A 1j / /
(/\) — f(] Flgl,—l(A )d)\
A—1 = o 1—A .

Note that Q;(A\) € Ry is continuous and strictly decreasing for A > 1, while
Qj(/\) € R is continuous and strictly increasing for 0 < A < 1, thus both possessing
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a continuous inverse in R.g. The equilibrium thresholds (34-35) imply

V() =@, ()
() = 1@ (R ),

which are continuous as the composition of continuous functions —as Wﬂ(rj, l;) > 0 for
r; € X, 1; € X3. Concavity of Wg(Wp) in (1) follows from concavity of 7/ (r;, ;) with
respect to r;j(l;). Therefore, continuity and convexity of Cr(r) and Cp () establishes
continuity and concavity of Wg(r,l;7,1) — Cr(r) and Wi(r,l;7,1) — Cr(1).

As ij% and Xi are compact and convex for each j =1, .., n, continuity of W; — C}
implies that Wp(r,I; 7, i) and Uy (r,1; 7, l~) are upper-hemicontinuous and concavity of
Wr — Cr and Wy — C, imply that they are convex-valued. Upper-hemicontinuity is
preserved when restricting attention to the subset {(r,l;7, 1) : { = I} and {(r,1;7,1) :
r = 7}. Therefore, ¥(r,1) is non-empty, convex-valued and upper-hemicontinuous and

Kakutani’s fixed-point theorem guarantees the existence of a fixed point. m

13.1 Source Attributes and Polarization with Interdependent
Costs

We are interested in examining whether competitive capture is conducive to horizontal
differentiation. We focus on IP strategies as markers of source polarization. In partic-
ular, consider two information sources and let r = (r1,72) and | = (I1,l3). Our mea-
sure of polarizationZ(r, 1), compares the relative ideological leanings of each source

stemming from capture:

Consider an environment with two information sources and an equilibrium capture
(r*,1*) with v/l > r3/l5. It is a direct corollary of Proposition 5 that if source 1
experiences a change in an horizontal attribute which favors R, polarization will be
higher. It also follows from Proposition 4 that a vertical change can lead as well to an
increase in polarization if the indirect effect dominates and therefore one IP does not
match the increase in effort by the other.

These results are immediate in the additively separable environment because the

effect of changes is circumscribed to source 1 and there is no reason for r5 or [ to change.
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However, it is also possible to analyze the effect of cost interdependencies that arise

naturally as an IP considers deploying limited resources across information sources.
We show below that if costs are interdependent, increases in a horizontal attribute

that locally favors the dominant IP spread to produce a more polarized media land-

scape.

Proposition 11. Consider the linear-contest model with two information sources and
an equilibrium level of capture (r*,1*) with ri/ry > 17 /l5. Suppose that either

a-both IPs want to fire-up-the-base (demobilize the opposition) and Fy(p) increases
(decreases) in the FOSD sense, or

b-IP — R's cost parameters change according to Bﬁ:ﬁf — 01 and Bf = R + 6,
01,02 > 0, with 62/0y =17 /r3.

Then there is an equilibrium level of capture (7*,1) such that 2;(7,1°) > P(r*,1%).

Local changes in source characteristics that favor that source’s dominant IP spread
in equilibrium to widen polarization across sources. To see this, consider case (b) which
describes a reduction in the relative capture cost of source 1 by R, keeping invariant
the cost of capture under strategy r* = (r],r;) to ensure that there are no “wealth”
effects.” The direct effect of such cost shift leads R to increase capture in source 1
and to decrease it in source 2, holding constant L’s strategy. Strategic substitutability
implies that the indirect effect generates a reinforcing response: the L decreases capture
in source 1 and increases it in source 2. As we had r{/r; > 1 /5, both IPs adjust their
strategy through a rotation (increasing effort in one source, reducing it in the other)
but in opposite directions, increasing both measures of polarization.

Case (a) differs from case (b) as both IPs are directly affected by the change in
audience. Consider the case in which both IP want to fire up their base. As the audience
of source 1 shifts in favor R, its incentives to capture source 1 increase at the same time
that L’s weaken. The direct effect of the shift thus leads R to increase capture in source
1, while the L reduces it. The effect on source 2 operates in the opposite direction
as both TP equalize expected returns. Strategic substitutability again reinforces both
moves as a second order effect. Thus, we have again a rotation in the strategies of IPs

that increases media polarization.

58Details of the proof are available from the authors.
¥ More specifically, it rules out the possibility that marginal costs are simultaneously reduced (or
increased) for both sources after the change in cost parameters.
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Both cases illustrate our main insight in this Section: strategic substitutability is
a force towards increased polarization across sources by amplifying local differences in

the returns to capture.

14 Citizens’ Sorting Across Information Sources

In this Section we expand on the analysis in Section 6 of the main text to explore the
impact of increasing the fraction of citizens that sort according to instrumental value.
In Section 6, we showed that citizens that value information sort across sources (mostly)
according to their priors: citizens with extreme priors will prefer the ideologically-
aligned source, while if sources share the same informativeness and the likelihood of
honest coverage is the same, then all citizens sort monotonically. That is, if some
p—citizen prefers the left-dominated source, then so do all citizens with p’ < p, while
if a p—citizen prefers the right-dominated source, then so do all citizens with p’ > p.
This sorting effect is reminiscent of Suen (2004) but we obtain it in a model without
filtering in which sources can freely transmit information. In fact, while in Suen (2004)
bias is valuable to consumers, in our model the value of information for all citizens
diminishes with increased capture —see Lemma 2. However, the fact that capture
reduces the value of information does not mean that increasing demand for information
reduces slant. The following proposition describes a situation in which the opposite is

true.

Proposition 12. Suppose that Assumptions I and II hold; vg = g(ﬁ) and vy, =
g(l_T“) with g increasing and convex; and there are two symmetric information sources
with Fy g = Ffi g (= Fug). Suppose that for p € [0,1) there is an asymmetric equilib-
rium with Ay ()\,) the highest (lowest) likelihood ratio in media 1 (media 2) which is
dominated by R (L). Furthermore, there are two equally sized subgroups of citizens A
and B, with priors satisfying

1 1 1
> > f ke A;p, <
pk_1+§ 1+A2Zf pk_l—i—E

< —if k € B, 49
i (49)
and citizens equally likely to consume either source if they do not value information.

Then, marginally increasing p increases source polarization.

Condition (49) ensures that citizens who value information (a proportion p of the

population) sort according to group membership —citizens in A patronizing source 1;

60Details of the proof are available from the authors.
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those in B selecting source 2— and a marginal increase in p will not affect this sorting
behavior. The rest of the audience, a fraction 1 — p which do not value information, is
spread equally across both sources independent of their prior.

Now consider an increase in p. As more citizens now value information, sorting
increases: the proportion of citizens in A choosing source 1 and the proportion of
citizens in B choosing source 2 both go up. As g is convex enough, Lemma 4 establishes
that IPs want to fire up their bases. The sorting described means that R can reach more
of its base in source 1 (and less in source 2) and vice versa for L. Both IPs thus rotate
their capturing efforts in opposite directions: R increases capture in 1 and reduces it in
2 and L moves in the opposite direction. The fact that capturing efforts are strategic
substitutes —guaranteed by Assumptions I and II- further reinforces this dynamic.

As a consequence, as more citizens demand information, the system reacts with
more polarization. Slant therefore increases even though the public has higher value for
unbiased information. In fact, it is easy to construct examples where citizens are worse
off as a result of endogenous sorting if overall capture increases sufficiently. There are
limits to this result —for example, we do not consider entry of new information sources
as a result of this demand— but it is a cautionary tale on the presumption that slant is

driven by lack of interest in knowing the true state of the world.

15 Nailve citizens

The results we present in the main text rely fundamentally on the rational skepticism
of an information source’s audience. This begs the question: are these results robust
to the presence of unsophisticated citizens? In this section we consider citizens with
extreme susceptibility to manipulation. More precisely, we allow for a fraction 1—v < 1
of citizens to be “naive” in that they believe all coverage to be honest. The remainder
fraction ~ of the audience are fully sophisticated as in previous sections.

Naive and rational citizens interpret the same news A differently: naive citizens
take news at face value and interpret A literally, while rational citizens are wary of
capture and interpret them as A, ()).®" The following proposition summarizes the main

features of communication equilibria with naive citizens.

Proposition 13. In the linear-contest model, fix levels of capture r and [, with r +1 <
1, and let V;(\) = fol v; (W (N\;p)) dF,(p) be the expected utility of the i— if citizens

61To put it in terms of previous results, Proposition 1 in the main text indicates that when all
citizens are rational (i.e., v = 1), A,(A) = A for A > X while A\, (X) = A for A <A
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interpret the message as \. There exists a unique equilibrium interpretation of the news

by rational citizens \,(X), with unique X and ), satisfying
1. Ay() is given by
Vi V) + 22 (VEQ) = Ve(N)  ifA <A,

Ay(A) = q A ifA<A<A, (50)
Vi '(Va(N) + 52 (Va(A) = Va(N))  if A >\

2. The associated X and X satisfy

LGyt aenin = == o1
/OA (%> e (52)

3. X decreases in |, r, and ~ while )\ is increasing in I, v, and v. Fizing X and \,
then A\, ()\) decreases (increases) in l,r, and v for A > X (A < \).

Proof. Suppose that the sophisticated citizens’ assessments of the reporting strategies

of R and L’s strategies, expressed in terms of the accepted meaning, are 7g(\) and

7r,(A). Then, the perceived likelihood ratio by sophisticated citizens, A\, (\) = iimzia,
is
(1 =1=7)p(\) +r7r(\) +I1L(N)
A (\) = (53)

(1—=1=r)p_1(A) +rmr(N) +lm(N)’
while i’s expected utility from a message that is interpreted as A is V;(A). Then, the

expected utility of ¢« when sending a message with literal meaning \ is

Vi) = (1 =) Vi) + V(A (A)-

If IPs select T7r(A) and 71 (), i’s optimality, i € {L, R}, requires that if \, \" € supp 7,
then V;(\) = V;(\'). We now show that if the distribution Fy()) is continuous, then (i)
suppT; is an interval of the form suppTrp = [A, Anaz] and supp7r, = [Amin, A, (ii) A, (A) =
Xand A, (A) = ), and (iii) \, must satisfy (50) given A and \ for any level of capture.

First, suppose that Fyy(\) is a continuous distribution with convex support supp Fly
and let A = max{\ : \,(\) = A\, \ € supp Fyr} be the highest news that sophisticated

citizens interpret at face value. Since A\, (\) # X implies that A\ € supp7p U7y, we must
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have min{\ : A\ € supp 7z} < A\. We show that min{\ : A € supp 7z} = X. Suppose
by contradiction that min{\ : A € supp 7r} < X. Then the R obtains utility V;(X) =
Vi(\) from A, while any X' € (min{\ : A\ € supp Tr}, \) gives strictly less utility as
Vi(\) < Vi(X) < V;(X). Thus, the R can improve by sending instead X, thus reaching
a contradiction. A similar argument applied to the L implies that supp 71 = [Apmin, Al
and \,(A) = A. Finally, we obtain (50) by solving for A\, () in

(1 =) VL(A) + V(A (V) = V() if A

A,
(1= ) Va(h) +1Va(h () = Va(h) if A>3

<
>
Note that the equilibrium interpretation (50) depends on X and A. These are pinned

down in equilibrium by the condition that each IPs probability of sending each potential
lie aggregate to one. Solving for 7z(\) and 7. (A) in (53)

r EP WO
T—i— =

l Ay (A) = A
mTLO‘) = Tv()‘)p_l()\%

and integrating these expressions over the respective supports we obtain (51) and (52).
To complete the proof, we write (50) as A, (A; A, A) to make explicit the dependence
n (X, A) and define

w®s/:” A >d Fui(V), (54)

A (AN, ) —
AN = A
wy= [ o ) (55)

First, we show that A, (\; A, \) is monotonic in (X, A). Indeed, as Vp is strictly increasing
(and V;, strictly decreasing), then Vz(\) 4 =2 (VR(X) — Vr()\)) increases in A and
decreases in 7y for any A > A; similarly, V7 (\) + IWV(VL(A) — V(X)) decreases in A and
increases in 7 for any A < A. Looking at (50) we conclude that, for a fixed value of A,
A, (A; A, A) is non-increasing in A and non-decreasing in \.

Second, we will make use of the fact that E is decreasing in x for 1 < x < A, while
2=2 j5 decreasing in = for A < x < 1. This fact and the monotonicity of A, (A; A, \) in
(A, A) imply that @()\) in (54) is an strictly decreasing function of A with W(\paz) = 0

while w(A) in (55) is an strictly increasing function of A with w(A,;,) = 0. Furthermore,
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conditions (51) and (52) translate to W(A\) = r/(1—r—1) and w(A) =1/(1—r—1). We
can then establish uniqueness: As the left hand side of (51) is an strictly decreasing
function of X and the left hand side of (52) is strictly increasing function of \, a unique
solution to (51-52) is guaranteed for every r and .

Finally, increasing r or [ raises the right hand side of (51) and (52) leading to a
lower A and higher ). Likewise, increasing v lowers both w(\) and w(}), leading to a

lower equilibrium A and higher \. O

The presence of naive citizens among the public does not qualitatively change our
insights regarding message polarization and audience skepticism: the R selects mes-
sages with a literal meaning above some X while L chooses messages below )\; this re-
sults in an increased frequency of extreme messages which, in turn, are not trusted by
sophisticated citizens. However, IPs’ strategies must now balance the effect of mes-
sages on each type of citizen: as naive citizens take messages at face value, selecting
messages with more favorable literal meanings must be offset by a less favorable inter-
pretation by sophisticated citizens. This effect is captured in (50) as A,()) is decreas-
ing for both A > X and for A < \- see Figure 4. It follows from (50) that more ex-
treme messages are in this model more heavily discounted by rational citizens and lead
to a non-monotonic interpretation: messages whose literal reading would be more fa-
vorable are interpreted by sophisticated citizens as having less favorable implications
regarding the state of the world."?

Another key difference between Proposition 1 and 13 is that, in the presence of
naive citizens, communication equilibria can vary with the distribution of priors in the
audience. The reason is that each IP’s indifference among all potential lies relies on
balancing its returns from naive and sophisticated citizens, but an IP’s utility from each
message interpreted at face value does depend on citizens’ priors. This also implies
that the highest and lowest trusted news, as given by Part 2 of the Proposition, now
vary with the public’s distribution of priors.

Finally, increased citizen sophistication (higher ) makes them trust a smaller set
of news — this is in part 3 of Proposition 13. This is intuitive as each IP gains less
from pandering to naive citizens. The increased need to convince sophisticated citi-

zens means [Ps must reduce the likelihood of sending the most extreme messages and

62Chen (2011) provides conditions on the constant bias in the Crawford-Sobel leading example for
the existence of communication equilibria in which messages with accepted meaning are interpreted
in a non-monotonic way by sophisticated receivers. In our setup, where IPs conflict of interest is
extreme, this is a feature of every communication equilibria.
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Figure 4: Equilibrium Interpretation by Sophisticated citizens in the presence of Naive
citizens.
therefore put more weight in more centrist messages.

A key feature of Proposition 13, as shown in part 3, is that increasing the capture
level of, say, L, not only reduces X and increases \, but it also affects in a monotonic
way the interpretation of the messages by sophisticated citizens: increasing [ worsens
the interpretation of the messages R sends — by reducing A, (\) for A > A— but makes
the lies of L more favorable to R — by increasing A,(A\) for A < A. Both effects
unambiguously reduce R’s marginal gain from capture. Therefore, in this extended

model capturing efforts are also strategic substitutes.

Proposition 14. Suppose that there is a single information source and the probability
that R (L) captures the coverage is r(l). Then, for any fraction v > 0 of sophisticated

citizens, capture efforts are strategic substitutes.

Proof. Suppose that citizens anticipate a level of capture (f, l~> R’s expected utility

when investing 7 in covertly capturing the source if citizens correctly anticipate R’s

capture effort is Wg(r,(;7, l)‘l:l~ — Cg(r) with
Wi :7,0)| = V(%) + IEr, [Va(N)ip| + (=7 = OEu [Va(N)ipa]
with
Eq [‘N/RO\)?pR} = Fu(Xpr)Ve(N) JF/A | (1 =) VR(A) + V(A (N)) dEE(A; pR)-
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Therefore, R ’s marginal gain from covertly increasing media capture is Bgr(7,1) —

Ci(r) = 2L — Cl(r) where

Br(7,1) = Ve(A) = Eg [Vr(A); pr]

_ A (Ve = Va(\)) dFu(X;pn) (56)
(1= [ (Vi () = Vi) 4P ). (57)

By increasing capture efforts, R obtains Vg(\) instead of the utility derived from
an honest coverage Ep [Vz(\); pr]. Thus, the R gains Vz(\) — Vg()\) whenever A < A
and all citizens (including sophisticated ones) interpret the message at face value —this
is (56)— except when A < )\ and sophisticated citizens discount the news —this is (57).

We now show that 0 Bg(7, lN)/(’ﬁg 0 so the R’s incentives to capture decrease with
the anticipated level of capture of L. First, part 3 of Proposition 13 shows that A
decreases with [, so (56) decreases with l. Moreover, part 3 of Proposition 13 also shows
that increasing [, (a) increases A\, (\) for A < A, and (b) increases A. Both effects raise
the value of the integral in (57), thus decreasing (57). Therefore, increasing | lowers
Bg(7,1). A similar analysis applied to capture by L shows that dB(7,1)/0F < 0. O

This section therefore establishes that our main results, while driven by rational
skepticism, are not knife-edge. Even in the presence of a large share of citizens who
believe the lies they are fed, strategic and competitive IPs must still consider how

sophisticated citizens update, which leads to their efforts being strategic substitutes.

16 Sorting with a Common Prior and Heterogeneous

Preferences

Suppose that all citizens share a common prior p but differ in their payoffs from
acting/not-acting: an a—citizen obtains 1 —aifa=1and § =1; aifa=—1and 6 =
—1; and 0 otherwise. We let F,,(«) be the distribution of «v in the audience of the source.

Note that an a—citizen will select @ = 1 whenever her posterior ¢ > «. This
implies that if p < «, then this citizen selects a = —1 in the absence of information and

will select @ = 1 when the equilibrium informational content of the message A\*(m) >
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Acrit(a)a where
o p
= )\cri PE—
11—« (@) 1—»p

So, similar to the case of heterogeneous priors, A..; is the minimum informational

content of a message that will lead a citizen with threshold « to act. If p > « then
this citizen selects a = 1 in the absence of additional information and will change her
decision to a = —1 only if A*(m) < Agi(@).

Recall that Fl{ (i, p) is the distribution over posterior beliefs of a citizen consuming
source 7, where p is now citizens’ common prior. We can derive the value of information

for an a-citizen when consuming source j. First, if p > « then
Pla)= [t -w - (1= aldFjnp) = [ (o= wdFiup) = [ Filupdu
0 0 0

)\crit(a) . 1 _
_ / FJ()\7p)p(—p)2d/\7
0 (1—p+Ap)

where we made the change of variables A = ﬁ% to obtain the last term, and we

used Agpi(@) = ﬁ%. This follows as the citizen will change her decision from a = 1
to a = —1 only after observing a message that leads her to a posterior belief 1 < «

—i.e., a message with A < A..;;(«). Equivalently, if p < «

1 1 o0
Pa)= [10-au-at-plaRes = [ Funi= [ FonLD g,
o o Nerin(@) (1=p+ Ap)
Note that these expressions are identical to the case of common preferences and
heterogenous priors if we replace A..(p) in (18) with A, (). In other words, the
sorting behavior of a p/—citizen in our original model —that approves whenever her
posterior exceeds 1/2—- is the same as an a—citizen when all citizens share the same

common prior p if
1
- (1—pp’ "
L+ e

)\crit (p/> = )\crit(o-/) = «

Therefore, all our insights on citizens with heterogeneous priors sorting across
sources carry over, mutantis mutandi, if we instead assume that they share a common

prior but have heterogenous preferences.
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