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Two opposed interested parties (IPs) compete to influence citizens with heterogeneous
priors which receive news items produced by a variety of sources. The IPs fight to cap-
ture the coverage conveyed in these items. We characterize 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 distribu-
tion 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. Citi-
zen 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.

KEYWORDS: Collective action, communication technology, media bias, lobbying, public
opinion.

1. INTRODUCTION

Since public opinion over issues shapes policy, interested parties (henceforth IPs) care about
beliefs in the population.! To shift public opinion, IPs try to secure favorable coverage in the
news that reach citizens through various sources of information. Traditional 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 advertising to outright ownership.> However,
these efforts are not limited to traditional media. For example, Oreskes and Conway (2010)
describe how scientists deeply connected to conservative funding sources have inserted them-
selves in the scientific debate to cast doubt on the consensus over issues ranging from the
harmful effects of smoking to global warming.* Increasingly, IPs are also reaching the public
with concerted campaigns through social media.*
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"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 et al. (2021) de-
scribe the effect of advertisement links, Durante et al. (2021) the effect of financial links, and Durante et al. (2019)
and Martin and McCrain (2019) the effect of ownership.

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

4See Conley et al. (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.
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These examples suggest that IPs 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 orga-
nized on opposite sides of an issue and are therefore competing 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 opinion indirectly by molding news coverage.’ There-
fore, a proper analysis of these influence activities must take into account how citizens update
their views — the object of IP 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 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 binary state of the
world. IPs care about the posterior beliefs of the public and are diametrically 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 IP 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 information
transmission and obtain several important insights about competitive information manipula-
tion. 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 dis-
tribution 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, become 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.

5In contrast, the canonical political lobbying literature has focused on quid-pro-quo exchanges in which govern-
ment, in exchange for Special Interest Group funds, delivers policy: the object that the lobby directly cares about.
See, among others, Grossman and Helpman (2001).
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This equilibrium distribution of messages aligns with the findings of a recent literature 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 frequency 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 equilib-
rium, 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 mes-
sage would be if it was honest, and the frequency with which the IP sends that message. In
turn, this equalization leads citizens to censor the informativeness 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.” It 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, suc-
cessful and systematically biased information sources. One would naturally expect that compe-
tition between opposite IPs would balance sources, particularly those who reach a large share
of the public. The model provides an answer that is inherent in strategic competition for infor-
mation: 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, success-
ful, 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.

%We discuss Budak et al. (2016), Kim et al. (2022) and Braghieri et al. (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 et al., 2006).



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 con-
sume 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 for biased news.’

We probe the robustness of these insights to two important variations in the formulation
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 disregarding 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 demonstrate that in this environment citizens also sort
endogenously into aligned media.

We contribute to the theoretical literature on the political economy of media capture. This
literature has advanced dramatically in recent decades.'” Models of government capture of me-
dia 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 cap-
turing a single media outlet. Prat (2018) considers multiple media platforms and characterizes
robust upper bounds on the ability of an IP to influence beliefs. These existing models consider
viewers with homogeneous priors and limit the message space to a binary signal. We advance
on the literature by considering IPs with opposing interests, which influence multiple informa-
tion sources that reach citizens with heterogeneous priors.'? In addition, we put no restrictions
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 horizontal
differentiation in slant across outlets. Arguments have been offered for supply and demand
drivers of such polarization.”> We contribute to this literature by noting that influence efforts
by IPs are strategic substitutes, which exacerbates horizontal differentiation. Leveraging this
finding we show that competition between IPs does not necessarily lead to balancing slant in

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

°In particular, we discuss Chopra et al. (2024).

10For a theoretical survey see Prat (2015)

"'Gitmez and Molavi (2022) also follows this modeling tradition and considers heterogeneous receivers 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.

3For a theoretical survey see Gentzkow et al. (2015) and Perego and Yuksel (2022) for a recent contribution
showing how media’s incentives to differentiate may lead to a worse-informed public.



COMPETITIVE CAPTURE OF PUBLIC OPINION 5

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 IP
competition actually reduces, not increases, citizens’ information. We also contribute to the lit-
erature where the sender may have uncertain motives. Sobel (1985) shows how a biased sender
can maintain a reputation for honesty.'® In contrast, IPs in our model do not have an incen-
tive to build a reputation for honesty. 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, however, knowing the captured status of the news would lead to (weakly) more
informative 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 et al. (2020) considers a biased sender that can costlessly 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 et al. (2020) also
show that communication strategies are independent of receiver priors.'® However, we have
competing 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 de-
scribes 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 ef-
forts 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 infor-
mative of an underlying binary state of the world. There are two Interested Parties (IP hence-
forth) with opposed preferences over citizens’ beliefs on the state. For example, the underlying
state of the world may be the gravity of the climate crisis and the news items may cover recent
weather events and be produced by a host of TV channels and newspapers. Carbon-dependent

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

15See, 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 et al. (2007)

18For persuasion with heterogeneous priors, see den Steen (2004), Che and Kartik (2009), and Alonso and Camara
(2016).
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energy companies want to downplay 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
discount 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 [# = 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 y is the
posterior belief of a citizen, then the IPs utility functions are vg () and vy, (). They are differ-
entiable 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

Vi(m) = M / or (u(ms p)) dE, ().

There are n > 1 sources. Each produces one news item comprised of a message, or cov-
erage, 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’ € M C R, which is generated according to the density
Pr[m’ =m|0] = ¢}(m), 6 € {—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

| ai(m)p
g(m)p+q’(m)(1—p)

pig(mip) =Pr [0 =1|m’ =m, H,p| = e

Without loss of generality in this binary-state case, we order messages according to the like-
. I (m
lihood ratio A}, (m) = qg-l( ( ))
—1m
we say that a message is higher (lower) when citizens update more towards state 6 = 1
(—1) when the item is known to be honest. F; ,(A) = Pr[Az;(m) < A[f] denotes the state-
dependent distribution of honest coverage expected from item j in the absence of capture, and

F(\p) = Fi(Np+ Fly _ (A)(1—p). ™

(so that A%, (m) is increasing).® Following this convention,

Competitive Capture of News Items: For each item j, IPs simultaneously and covertly de-
cide how much effort to expend in capturing it. We denote the efforts expended by R and L by
r; € 10,7%] = X}, and I, € [0,77] = X} These efforts determine three possible states of cap-
ture, S7 € { R, L.H }, where H indicates the news item remains honest while, abusing notation,

YIn 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).

2Qur assumption that M 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 — F¥, (\; p) the complementary cdf.
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R (L) indicates it has been captured by R (L). Capture is probabilistic conditional on efforts ex-
erted with 7/ (1;,1;) = Pr[S7 =] and 7}, (r;,1;) = 1 — wh(r;,1;) — ) (r;,1;) = Pr[S7 = HJ.
We assume that 7% (r;,1;) (3 (r;,1;)) is continuous, non-decreasing in 7;(l;), and non-
increasing in /,(r;).

Effort s costly: if = (r;)7_, and [ = (I;)7_, are the effort profiles across items, R’s and L’s
total cost of capture are Cr(r) = > ", Cr;(r;) and Cr(1) =>_7_, Cp;(l;) respectively, with
Cr; and Cp; non-decreasing and strictly convex.” There is no presumption that 308#;]‘(7«) =

ACR(r) BC’R(T) acL(z>
ary.
sources may be easier to capture by one [P rather than the other and items in some sources may

be easier to capture overall.

If item j is captured by either IP, then the successful IP can have the source send as cov-
erage any message m € M.* We assume M 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 strate-
gies as independent of the state of capture of other sources and write 7; = (7 (m))’_,, where
77 (m) = Pr[m? = m|S7 = i] denotes the reporting strategy of i € { R, L} when capturing item

when r; = r;, or that when r; = [;. In other words, items in some

i
124
J-

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 pri-

rs.” That is, the item conveyed by source j, reaches a mass M7 of citizens whose priors are
distributadditionaled according to 7 (p), and every citizen consumes one item.

Timing: Simultaneously, R and L covertly decide on r;,j =1,...,n and [;,7=1,...,n
Then, nature selects S7 € {R, L, H} according to 7/(r;,l;), but neither (r;,1;) nor S are
observed by citizens. For an item j such that S = R (57 = 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 = (rj);? , and
reporting strategy Tr = (75(m))”

" 1, L selects | = (I;)}_, and reporting strategy 7, =

(71,(m))7_,,’® and every citizen has an assessment of IP’s strategies (7,1 l,7r,71), then every
PBE (r*,1*, 75, T[T ,l ,Tr,T; ) requires that citizens’ assessments are correct —i.e., 7* = r*,

I* =17 ,Th =Th, 71 = T; — while each IP’s strategy is optimal given the other IP’s strategy and
citizens’ posterior beliefs, which are derived from Bayes’ rule whenever possible.

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.

ZFor 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.

26To 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.



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[,e()\)Z
(b) in the mass M’ or ideological leanings of the audience they reach Fg (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,
r 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 terminology of
Sobel (2020).%° In particular, everyone agrees how message m is to be interpreted — that is,
how priors are to be updated — if the item is known to be honest. This meaning is Az (m). The
shadow of capture, however, drives a wedge between m’s accepted meaning and m’s inter-
pretation 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., equilib-
rium audience posteriors. This is important because, empirically, slant is reflected in m, not
necessarily on citizens’ posteriors.

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.

27To 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.

2Even a cursory examination of this particular source demonstrates that several important instances of FOX cover-
age 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.

2Sobel (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.

3See Durante et al. (2021) for a recent example of the former and Brookman and Kalla (2025) for a recent example
of the latter.
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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 like-
lihood ratio Ay (m) = q;(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, ). Consequently, m cannot be taken
at face value and citizens must modify the way they update in equilibrium.

Let 77(m) and 77 (m) be R and L’s equilibrium (mixed) strategies, and let ;*(m;p) be the
posterior belief of a citizen with prior p after observing m consistent with strategies TR(m) and
77 (m). Then, the selected message by i € {L, R} maximizes V;(m) = [ v; ))dF,(p).

The following proposition shows that equilibrium behavior takes a s1mple form m1x1ng by R
(L) equalizes the equilibrium informational content of messages above (below) a well-defined
threshold.

PROPOSITION 1: Fix efforts v and I, with Ty (r,1) > 0. There are unique \, \, m*, and m*,
with A= Ag(m*) and A = Ay (mi) so that in every communication equilibrium, we have
1. 1 € supp(73) iff Asr(m) = \; m € supp(r5) i Are () <\

2. The equilibrium likelihood ratio of message m, \*(m) = %, satisfies
A ifm<m*
A'(m) =< Ag(m) ifm*<m<m*. )
A ifm>m"

3. The maximum and minimum equilibrium likelihood ratios X = max\*(m) and )\ =

71121]1\1/1)\*(771) satisfy e
/oo (A =X) dFy_1()) = ;R((:i; (x—1), 3)
[ - Nam 0= T - ). @

Part 1 of the proposition states that R randomizes over messages with Az (m) above a thresh-
old likelihood . 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 Ay (m), citizens just use \. This has two
implications. First, since A < Ay (m) for m € supp(7};), 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, a constant. This means that the more favorable to § = 1 messages are — the higher
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Ar(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 regarded as hon-
est and taken at face value. The proposition thus implies that ;* (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 (7,1). Recall
that citizens are using a constant A*(m) = X for every message sent by R. The equilibrium
likelihood ratio for a message m € supp(75) is

e (m) = wa(r,0)q(m) + mr(r,[)T5(m)

= (. D (m) + 7 (r DT (m) ©)

and this expression is decreasing in 7},(m): the more often a message m is expected to be
sent by R, the less informational content citizens assign to that message. Equalizing \*(m)
across the various m € supp(73) thus implies spreading 77, (m) across messages in a very
specific way. This feature, together with the fact that R must allocate one unit of lying (that is,
J=% 75,(m)dm = 1) uniquely determines .

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 IP that is exerting
higher effort.

These equilibrium features are very much aligned with the recent empirical literature that
characterizes the distribution of slant at the news item level.* Budak et al. (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 the ideological spectrum. For example, in the New York
Times only about 20% of articles 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 et al.
(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

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.

2 Implicit 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.

3More precisely, Budak et al. (2016) use a combination of machine learning and crowdsourcing 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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f(m;p) f(m;p)

>y

)\ A A \ X

Panel A: Source with r* > [* Panel B: Source with [* > r*

FIGURE 1.—Published Coverage

of Anderson Cooper’s, there is a large amount of overlap.** Braghieri et al. (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 emerging agree-
ment 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 themselves show variation, from middling
slant to very strong bias (i.e. Fox News publishes items at a variety of right-wing bias inten-
sity, 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 frequently substitutes unbiased journalists’ work. Moreover,
looking at the empirical distributions through the lens of the model suggests that even in me-
dia 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 distri-
bution of effective likelihood ratios of the messages conveyed. Using (2) in Proposition 1, the
equilibrium distribution of likelihood ratios for a p-citizen is

0 if A<,
F\p) =S np(r, ) +ma(r,)Fa(X;p) ifASA<A, (6)
1 if A> .

3*The methodological innovation in Kim et al. (2022) is that they use the visibility of political actors featured in
each channel’s program to score the ideological lean of the program.

33In 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.

3The results in Budak et al. (2016) suggest that 7y, in the NYT and 7 at FOX are at most 0.25.
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Panel A: Source with r* > [* Panel B: Source with {* > r*

FIGURE 2.—Informational Content of Messages

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: optimal lying down-
grades the informational content of each message to A\*(m) € [\, A]. As a consequence, capture
reduces the Blackwell-informativeness of the source since F'(\; p) second-order stochastically
dominates F(\;p). This downgrade operates through two channels. First, it limits the infor-
mativeness of very informative messages to either Ay (") = X or Ay (m*) = A. Second, it
reduces the likelihood that a message m € (m*,m*) is observed. These two effects are de-
picted in Figure 2 in which we illustrate f()\;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 be-
come polarized 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.

LEMMA 1: Let \, *, \ and m* be the equilibrium quantities defined in Proposition 1.
Then,
1. X and m* are decreasing in v and, if 7r /7y increases in 1, also decreasing in l; \ and
m* are increasing in l, and if w1, /7y increases in v, also increasing in r.
2. )\ ™%, \and m* are invariant in F,.
3. X increases and \ decreases, and the (potentially captured) item is more informative, 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 infor-
mativeness 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.
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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 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 informative, 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 determi-
nants of equilibrium capture [ and r for each item. To ease notation we continue to elide the j
subscript.

4.1. Equilibrium Competitive Captureadditional

To understand IPs’ capture incentives, we can express each p—citizen’s equilibrium posterior
as *(A;p) = Ap/(Ap+ 1 —p), so that the expected value to 7 € { R, L} when citizens interpret
message m as \*(m) = A is

V=M [l s af )= [ o (22 Y ak ).

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,1;7,1) — C (r) and W (r,1;7,1) — Cy, (1)
where

Wi(r, 0 7,0) = 70 (1, 1)V, (A(f, 1)) 7 (r DE g [Vi(\); pi] + mr(r D)V ()\(f, z)) NG

Eg [VRO\);pi] :FH(X;pi)‘/i(X) + //\ ‘/i(A)dFH()‘;pi) + FH(A%]?i)Vz‘(A)a (8)

A

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.

3¥Note 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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which is R’s expected utility when, unbeknownst to citizens, the item remains hadditionalon-
est. 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 increasing
and convex cost C;, with capture probabilities m(r,1), k € {R,L,H}, that are concave in r
and concave in l. Define

5 (70) bl 1
Bgr(r,1;7,0) = / VLN <7”;(7" )FH()\;pR) —
A r

0 l)—
%Fﬂhm)) d\, )

A(7,1)

- (70
By(r1;7,0) = / Vi(V) (a”R(’"’Z)FH(A; pr) - 27t
A(

50 FH()‘;pR))d)" (10)

ol

Bgr(r*,1*;r", ") = Cx(r"), 11
Br(r*, %7, 1%) = CL (1Y), 12)

/OO (A=A dFy (N = —=5=45 (A1), (13)

(re,1")
(r*,1%)
/A(A— N dFy, 1 (A) = ”((”l)) (1-2). (14)

Expressions (9) and (10) are simply the marginal returns to capture for L and R if citizens
anticipate capture efforts (f’,l~) 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. Following Proposition 1, (13) and (14)
represent the most R-favorable and L-favorable equilibrium likelihood ratios consistent with
expected capture. Equations (11-14) encapsulate the main equilibrium tension in our model:
(11) and (12) show that each IP’s marginal benefit from capturing the item increases if citizens
are more trusting — as then )\ is higher and ) is lower. Unfortunately for the IPs, more intense
capture lowers citizens’ trust as indicated by (13) and (14). As we show next, this feedback
contributes to making capturing efforts strategic substitutes.

4.2. Strategic Effects of Citizen Skepticism

In IPs’ contest to control coverage, the effect of higher effort by, say, 2 is to increase 7y at
the expense of 7, and 7. This is beneficial to R as A is a more favorable message than either
A, which is how any message sent by L is interpreted, or Ez [Vz()); 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, )\), which depend on citizens’ assessments of effort

(7,1).* Moreover, this gain depends on the rate at which R displaces 7, and 7z 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.

1n equilibrium, citizens’ assessments (7, [, 7r, 71, ) satisfy Proposition 1 with r = 7,1 = I,75; = 7g and 7} = 71,
so that A* (m) is given by (2). Therefore, citizens’ assessments of effort must be correct in equilibrium.
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ASSUMPTION I: Capture probabilities satisfy

8271'1'

orol

—=0,ie{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 in-
creases A. This effect increases Vr(A) and Eg [Vr(A); pr), reducing R’s gain from shifting
probability away from 7, (r*,0*) and 7y (r*,[*). Intuitively, citizens discount L—favorable
messages if the news item is more likely to be captured by L, which moderates losses for I
and hence reduces the urge to exert 7.

However, a higher [ also generates an informational externality on R’s coverage, as it affects
)\ —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 differentiating (9) and applying
Assumption I,

OBg(r,l;7,1)  OBg(r,l;7,1) , Omr(r,l) onr(r,l)— oA
i = TIY Paipr) — 0 (spr) ) 22
8[ + 8[ . VR(A) 87" H(Ava) (97" H(AapR) 8[
(15)
, ~ [ Omr(r,1) < orp(rl)= ~ BN
+ VR(/\) (87” Fu(X;pr) — “or Fr(X\pr) 78[

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 externality 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: 7wy /7y increases inl, and 7y, /7y increases in r.

PFOPOSITION 3: ~Suppose that Assumption I and Il hold. Then B (r,1;7,1) decreases along
I =1and B*(r,l;7,1) decreases along r = 7.

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 compe-
tition 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 in-
crease mostly at the expense of 7y; or it can mostly reduce 7, thus crowding out R. As-
sumption 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 7 /7 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.*!

40See Corchon (2007) and Acemoglu and Jensen (2013) for treatments of the complexity of comparative statics
for arbitrary contest functions.

“'While Proposition 3 provides sufficient conditions for strategic substitutability, Appendix OA-3 discusses nec-
essary and sufficient conditions for strategic substitutability with general contest and cost functions.
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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 Assumption II. However, if Assump-
tion II does not hold, we have that 9\/ 0l > 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 consid-
ered 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 [P 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 71, (r,1) = p + [ — 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 7 = 1 then the gains to R come entirely
from changing )\ into ) in citizens’ interpretation of the news item. Conversely, if 77 = 0 the
gains come from replacing the expected honest coverage with a )\ message. As noted, the sign
of O/ ol depends on what happens to 7z /7y 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 B (r,[;7,1) decreases along [ = [. We thus have strategic
substltutes 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 7 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 empirical literature.** The next section
explores the case where citizens can choose which source to consume.

5.1. A Taxonomy of Source Attributes

Let h;(c) = (C};)~"(c) be the inverse of the marginal cost of capture of source j by IP 4,
and suppose that Assumption I holds. For each pair (r;,1;), define®

b,-j(rj,lj) = {'I"; :T; :hij (MJBZ (’r l/ 'I"J,l )) (16)

ARV

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

“3This follows readily from differentiating "Z = % with respect to [.

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

43 Assumption I guarantees that Br (7,

—see (9) and (10).

%5 15575,15) is independent of I, and Br;(r},1};7;,1;) independent of 7
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where B (7%, 1%;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 (7;,1;). Thus, (r*,{*) is a capture equilibrium if and only if for
all j € {1,..,n}, 77 = bg;(r;,l;) and I = by;(r;,1;). 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 ;. 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 ; > 0 and higher A ;(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. Consider 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 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 Fg (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

V(A = / (Ous (M) /ON) dF3 (), (17

where 0v; (u(X,p))/OA represents i € { 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 pri-
ors. In Appendix OA-4.1 we show that if Ov?(u(X,p))/0Adp > 0, then the FOSD increase in
FJ(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 <. 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 vy and vy are suffi-
ciently convex, then, a shift upwards of F/(p) must make the audience more attractive to R
and less to L. The complementary logic applies if we consider a FOSD decrease in FIZ (p) or
when 9vZ(u(A,p))/OXdp < 0 for both IPs.

We thus have that if 9v?(u(\,p))/OAdp > 0 or OvZ(u(A,p))/OAdp < 0 for both IPs, 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
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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 ?. Differentiating (7), the marginal return
to covertly increasing 7; is

3”32 (Tj ) l]-)

3Tj

8772 (Tﬁ lj)

871'%1 (rja lj)
aTj ;

Vri(A;) + o
J

Vr,;(A;) + Ex,; [Vr;(N);pr] -

The sum of the first two terms is necessarily positive as a direct effect. The difficulty lies in
evaluating the change in Ej ; [Vz ;(A); 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-4.2; here it suffices it to say that R’s evaluation 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 vy 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 coverage. 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 rational cit-
izens should anticipate the change in IPs’ incentives and revise their assessments: 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 ver-
tical attributes. While the direct effect makes them more attractive to IPs, the indirect effect
caused by skeptical citizens adjusting their expectations of capture pushes in the opposite di-
rection. As a consequence, we need additional conditions for an unambiguous effect. Consider
a parameter y describing a vertical attribute. We say that the direct effect dominates the indirect
effect if whenever (r*,1*) is an equilibrium for parameter +y, then for any v’ > v we have

3 <br;(r5,137) and U < bpy (5, 1557), with v = be;(r}, U3y and I; = by (7, 1539).

Note that 7*; and l;— are the change in IPs’ optimal capture as a result of a higher « while keep-
ing fixed citizens assessments at r; and [} — the direct effect. The indirect effect would be the
change from (7;,1;) to (77, 15), with r; =bg,(7;,0;;7') and l; = by, (#;,1;;7), as citizens re-
vise their assessment of capture under v and IPs best respond to this revised assessment. Then,
the direct effect dominates the indirect effect whenever both IPs raise their capture levels above
the initial equilibrium when citizens anticipate an upward revision of capture following an in-
crease in the parameter. 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 equi-
librium capture effort for source j if a vertical attribute of source j increases. If, in addition,
Assumption Il holds and the direct effect dominates the strategic effect, then both IPs respond
by increasing capture.



COMPETITIVE CAPTURE OF PUBLIC OPINION 19

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 pre-
sumption 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 effects of hori-
zontal attributes so comparative statics are unambiguous. To state the formal result, consider a
parameter ¢ such that an increase in ¢ has a positive direct effect on a favored IP and a (weakly)
negative direct effect on the opponent.

PROPOSITION 5: Consider the model under Assumptions I and Il 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 (7,1) with7; > 75 and l; <17,

This means that across media, differences in relative costs, perhaps resulting from owner-
ship or audience biases, can yield large differences in relative pressure and thus in expected
coverage.

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” (e« = —1),and obtains 1 ifa =1and § =1, orifa = —1 and 6 = —1; and O 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 \...;(p) = (1 — p) /p. Thus,
Acrit(p) is the minimum likelihood ratio of a message that will lead her to choose @ = 1. For
example, citizens with p < 1/2 — hence, A..;; > 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 A.,.;;. In contrast, citizens with
p>1/2—sothat \.,.;; < 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.,.;;.

A citizen’s value from consuming an item is therefore intimately tied to the probability of
observing a message that falls on the side of A..;; that changes her decision. To see this, let
FJ()\,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

>‘crit( j — .
ot P RO p) 2 dX if p>1/2, s

I](p)E %) FJ )\ p(1—p) d)\ ) 1/9
fkcm't(p) ( 7p)m ifp<l/2.
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A direct implication of this expression is that for a citizen with p > 1/2, changes in \ are in-
consequential: her A..;;(p) < 1 and therefore 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 ) increases: if A > A...:(p), I7 (p) equals 0 as all equi-
librium \ are above A.,.;:(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; (r;,1;)) is non-increasing in r; and
in l; for every p € (0, 1) if and only if Assumption II holds for item j.

This follows from the discussion above and Lemma 1. To understand sufficiency, Lemma
1 shows that under Assumption II, ) is increasing, and A 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 I’(p) for some p < 1/2, or X increases with [, thus increasing the value I7(p) for
some p > 1/2. As foreshadowed in Section 4.2, a violation of Assumption IT 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 sen-
sitive to changes in )\ 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 F}; = F§ (= Fy) and select an equi-
librium with source 1 mostly captured by R (so that 7y, > 7}) and source 2 by L (so that
> W% ), while total capture is not too dissimilar in the sense that

Tk Tu T

o w )
We then have:

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

ii-If the probability of honest coverage is the same across outlets, 7}, = 7%, then there is 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 § = 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 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.
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FIGURE 3.—Choosing between Items

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 >1; =0 and [, > r, = 0 so we have extreme horizontal differentiation. Consider a citi-
zen with low p, skeptical of state § = 1. She therefore only values messages with A > \_,.;;(p).
Since R captures coverage with high probability in source 1, messages with A\ > \_.;;(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 X 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 \; 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 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 et al. (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 cit-
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izens in our model would act exactly as shown in the evidence: a Right wing voter (one who
needs A below A.,..;(p)) is indifferent about right-wing bias as Alis 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 ac-
curacy 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 pro-
motes 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 alterna-
tive formulations of citizen heterogeneity: allowing for behavioral citizens and for preference
differences.

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 unsophisticated citizens? In
Appendix OA-7 we consider citizens with extreme susceptibility to manipulation: we allow a
fraction 1 — v < 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 \ literally, 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 Proposition 6 shows
that citizens sort according to their prior when facing asymmetrically captured sources. Is sort-
ing of viewers into aligned media a feature exclusive of belief heterogeneity? In Appendix
OA-8 we show that this is not the case. In particular, 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.

46The presence of naive receivers in sender-receiver games forces strategic senders to trade-off pandering to naive
receivers while making extreme messages less effective with sophisticated ones, and can lead to more informative
communication (Kartik et al. (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.

#TTo put it in terms of previous results, Proposition 1 indicates that when all citizens are rational (i.e., v = 1),
Ay (A) = X for A > X while A, (\) = A for A < \.
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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 equi-
librium distribution of messages matches observed empirical distributions. Rational citizens are
not deceived by this disinformation and become skeptical towards messages who would oth-
erwise be very informative. The result is deleterious 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 amplifies 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 consequences
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 literature on media capture has
emphasized a trade-off between profit/viewership maximizing 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 weakens the novel mechanisms we have uncovered in this
paper. In pursuing this exercise, 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 public health
campaigns as a function of the existing media landscape.

APPENDIX: PROOFS

PROOF OF PROPOSITION 1: If citizens anticipate reporting strategies 7;(m), i € {L, R}’s,

then after observing m, the inferred \(m) = % and p-citizens’s posterior are
wa(r,0)qg_1(m) + 7wr(r,1)Tr(m) +7TL( D7 (m)’
Prif =1 m} pA(m)
; , 21

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

p(1—p)
(I =p+pA(m)) (1 —p+pA(m))

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

V= [ o ane = [Co(Z28 Ve, e

If 7;(m) is i’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

p(m;p) — p(m';p) = (A(m) — A(m”))
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1 = R and suppose without loss that A(m) > A(m/). Then,
1
0= Vilm) = Vie(m') = [ (e (u(msp) v (u(m's) dF, )
0

-[( / g ()ds) a2 it (o o0 ([ 1 (utmsp) = lo' ) aF, )

(m/;p)

=it (05 () (\m) = A [ 1 (; Pl -2) )aro)

0<s<1 L—p+pA(m)) (1 —p+p(A(m'))

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) Vz(m) in (22) is strictly increasing in A(m) while V7 (m) in (22) is strictly
decreasing in A\(m), and (b) if 7r(m) = 7 (m) = 0 then A\(m) = Ag(m). Letting \*(m) be
the equilibrium likelihood ratio of message m with A = ;neaﬁ)\*(m) and \ = Tﬁréljr\l/l A*(m),
then we must have \*(m) = X if m € supp(7},) while (a) implies that m € supp(7};) only if
Mg (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 A*(m) = A and m € supp(7;) iff Ay (m) < A. Thus, if m*
is defined by A (m*) = A, then m € supp(r},) iff m <m*.

If A # ), then R and L never send the same message so 77,(m)7;(m) = 0 for all m € M.
Using (20) with 7; = 7, we can write

:fli:’g (i (m) — Th(m)) = (Aa(m) = X) g_1(m), if Au(m) >N, 23)
77:1((7;,71[)) (r7.(m) = At (m)) = (A= Ag(m))g_1(m), if Ag(m) <. (24)

Integrating (23) over {m: Ag(m)> A} and using fAH(m)>X Th(m)dm =1 gives (3). A
similar argument yields (4) from (24). The proof is complete as 7z (r,1) > 0 guarantees . AE N
The right hand-side of (3) is increasing, and the left hand side is non-increasing, in A, thus,

guaranteeing a unique solution to (3). The same argument establishes uniqueness of A satisfying
). Q.E.D.

PROOF OF LEMMA 1: (1) As wg(r,0)/my(r,l) increases in r and mp(r,0)/mg(r,1) in-
creases 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 g /7 g
increases in [/, and to changes in r in (4) under the condition that 77, /7 increases in r.

(2) Proposition 1 shows that A, m*, X and m* do not vary with F}, as the equilibrium condi-
tions (3) and (4) do not depend on citizens’ prior distribution.

(3) In Appendix OA-2 we show that (3) and (4) are equivalent to

by _ mr(r,l)
/H o Fy(pwp)dp = D) (f(p) —p), (25)
T Tvl)

p(p)
/ FY(p;p)dp = (p—up), (26)
0

e (r,l) =
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where F} (u;p) is the distribution of posterior beliefs of a p—citizen, p € (0,1), when observ-
ing a coverage Y known to be honest, with 7i(p) = pg (*; p) and u(p) = pg (m*;p). If honest
coverage Y is Blackwell-more informative than X, then Blackwell and Girshick (1954) shows
that for every p € (0,1), 1’ € [0, 1], we have

’

1 1 w’ ©
=Y —=X
/FH(u;p)duZ/ FH(u;p)du;/ Fﬁ(u;p)duZ/ Fi (wp)dp. 27
w’ 0 0

w

Therefore, to satisfy (25), we must have a higher maximum belief 7z(p) in equilibrium under Y,
and to satisfy (26) we must have lower minimum belief z(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 capture. Sup-
pose that honest coverage Y is Blackwell-more informative than X and let Fg(u;p) be a
p—citizen’s posterior distribution when consuming item j € { X, Y} under the threat of capture,
which using (6) satisfies F) (11;p) = F7(X(p; p); p) with A(u; p) = I*Tpﬁ. We now show that
forall € [0,1],*

Ap) :/OMF:/(S) — F;¥(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 S By and [y <. If

1< p then F¥(u) =0 and A(u) > 0. Next, we observe that

Hx T, v T, Hx v
LT =Ty —(p— F
/uy (WH " H(S)> o TH (p sy =@ &X)) i /uy i ()

:/OMY FY(s)ds — /O“X F¥(s)ds + /:X FY(s)ds = /OHX (Fir(s) = Fii (s)

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

Al) :/:X (71 +WHF§(S))ds+A” r (FY(s) — FX(s)) ds
. (/:X <;T; +F§(s)> ds+/: FY(s) — F;;(s)ds>

n
—WH/ FY(s)— Fj(s)ds>0.
0

Finally, since for i € [fiy, 1] we have Fi{(u) =0, so A(u) > 0 — see Footnote 49. Q.E.D.

#8To streamline the exposition, we omit the dependence of functions on the prior p of the citizen and the depen-
dence of 7; on the capture profile (r,1).

% As both posterior distributions have the same mean (equal to the prior p) then [ F)Y (s) — FX(s)ds = 0, so
that [* FY (s) — FX (s)ds = f; Fz (s)— Ff (s)ds. Therefore both expressions in (27) are equivalent to requiring
A(p) >0
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PROOF OF PROPOSITION 2: Suppose that (i) citizens anticipate (7, [, 7, 7r), with (Tr,71)
satisfying Proposition 1 with r =7 and [ = [; (ii) a p—citizen’s posterior after observing m is
w*(m;p) = X*(m)p/(A*(m)p+ 1 —p) with A*(m) satisfying Proposition 1.2; and (iii) A and A

are consistent with (7, l) —i.e., they satisfy (3) and (4) with 7 =7 and [ = [. Then, i € {L, R}’s
interim utility from sending m with A*(m) = X\ is

M/vl (m;p)) dF,(p) = M/UZ <H1_) dF,(p).

and R and L’s expected utilities when covertly selecting r and [, followed by a sequentially ra-
tional reporting strategy, are Wg(r, l;7,1) — Cr(r) and Wi, (r, [;7, 1) — Cr(1), with Wi(r, 15 7,1)
given by (7). Therefore, R ’s return from covertly increasing effort is W — C(r) with

OWgr(r,l;7,1) 87rR(7“ 1) Oy (r,1)

(VR(X) —Egy [VR()‘>;pR]) + (Ve(A) —Eg [Ve(X);pr])

or or or
A orp(r B I

= [ v (T E i) - PV F ) ) d = Bt
A7) r r

as citizens’ interpretation of messages only depends on the expected level of capture (7, )
rather than the actual level (r,[), and where we used (8) and the definition of Bg(r,[;7,1) in
(9). Similarly, 2Y£0LmD o (1) = By (r,1;7,1) — C4 (1).

ol
In Appendix OA-5 we prove the existence of a pure-strategy equilibrium in efforts when

m;(r, 1) are concave in r and concave in [. In any such equilibrium (r*,1*),

r* € argmax Wgr(r,l*; (r*,1*)) — Cr(r),

reXp

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

lexy,

Using the definitions of Bg(r,[;7, [) and B (7, 1), we can express these equilibrium con-
ditions as (11) and (12). As citizens correctly anticipate (7*,1*), then (3) and (4) provide the
maximum and minimum equilibrium likelihood ratios. Q.E.D.

PROOF OF PROPOSITION 3: Consider the change in Bg(r,[;7,1) — defined in (9) — if L
increases capture and it is correctly anticipated by citizens,

,’r.‘

).

)

r_ OBR(rLi7,0) | 9Br(r,Li7,0) O*Wa(r,l; 7, D) O*Wa(r,l;7, D)
AB = + ~ - p—;
ol ol - orol - orol i
_ Pmg(r,l) - ) on (r,1) )
= W (VR()‘) —Eg [VR()‘)7pRD z:z‘+ W (VR(A) —Ey [VR()‘)7pRD L
I Omg(r,1) (Vé()\)ai _ OEy [VREA);pR]> + Omp(r,1) (V’ N = oA 3EH[ =(\); Pr]
or ol ol 1= or ol ol
Differentiating (8) we have
OEu [Ve(Nipr] _ = ~ N O\

- =Fuipr)Vi(N) == + Fu(X;pr) Vi) —=,
5 n(Aipr)Ve(X) 5+ Fir(Aipr)Va(d) —
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and using Assumption I we obtain

Oy (r,l = Org(r,! oA
Af=Vi() (“8(:) Fi(ips) - D ~FHu;pm) = @
1=I 1=i
'~ aﬂ'R(T,l) <. _ 87TL(7",Z) = /Y. @
+ Vr(A) <6r . Fu(X\;pr) or . Fu(X\pr) 5 (29)

We now show that Ag < 0. Since ‘%giir’l) >0> ‘%Lai(rr'l), the term in parenthesis in (28) is
negative while the term in parenthesis in (29) is positive. By Assumption IL, wg(r,1) /7 g (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 A% < 0. Q.E.D.

PROOF OF PROPOSITION 4: First, consider an equilibrium (r*,[*) and by way of contra-
diction suppose that both IPs decrease capture to 7" < r* and I’ < [* when the vertical attribute
increases. A lower capture implies that lies are more informative, \(r',1") > A(r*,{*) and
A(r, 1) < A(r*,1*), which, together with Assumption I, implies that best responses increase
bri(r', ') > br;(r*,1*) =r*>r"and by ;(r',l') > by, (r*,1*) =1* > 1, so (1,1’) 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;,(;) 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 (77,1) with v’ > r* and I’ > [* Q.E.D.

PROOF OF PROPOSITION 5: Focusing on source 7, define

Urp(l)={r:r=>bg(r,l),r € Xr},
Uo(r)y={l:l=0bp(r1),l € XL}

For instance, Uy(l) is R’s belief-consistent best response when citizens correctly anticipate
IPs’ capture efforts — i.e., ¥ »(!) is the set of fixed points r = bgr(r,) parametrized by . We
note that ¥ (1) and W (1) are functions. The fact that they are non-empty follows from ap-
plying Brouwer’s fixed-point theorem to bx(-,) and by (r,-) — see Appendix OA-5 for proof
of continuity of b; — while uniqueness of solution to r = bg(r,1) (I = b (r,1)) follows from
br(-,1) (by(r,-)) being non-increasing. Finally, Uz (l) and ¥x(l) are non-increasing under
Assumptions I and II and (r*,[*) is an equilibrium if and only if r* = (V5 o ¥, )(r*) and
1" = (W, 00 R)(1*).

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, ) > bg;(r,1), while (weakly) lowering L’s implies bij (r,]) <
by, (r,1). Therefore, U (1) > ¥ (1) and ¥ (r) < W, (r). But then,

WH(PL(r) = UR(VE(r) = Ur(Pr(r)),
where the last inequality follows from ¥ r(-) being non-increasing. Likewise, we have

WG (UH(1) < WL (P5(1) < Vi (Wr(),

0To alleviate the exposition, we omit the index j in the various functions.
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where the last inequality follows from W, (-) being non-increasing. Taken together, this implies
that the highest fixed point of $, o U$ is higher than the highest fixed point of ¥ o ¥ ; while
the lowest fixed point of U9 o ¥4 is lower than the lowest fixed point of ¥ o U — see Villas-
Boas (1997).

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

=TS (F) <UL (F) <UL (r7) =17,
where the first inequality follows from the (weakly) decrease in the marginal gain to L and the

second inequality from ¥, being non-increasing. Q.E.D.

PROOF OF LEMMA 2: Recall that F7()\; p) is the equilibrium distribution of source j’s like-
lihood ratios expected by a p—citizen — see (6) — and F7(u,p) the corresponding distribution
over posterior beliefs. Then, if p > 1/2,

Aerit®) I (X, p)p(1 — p)
(1—p+Ap)°

1/2 1/2
Ij(p)z/o [;(1—u)—;u}ng(M,p):/() Fg(u,p)du:/o

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 1 < 1/2 —i.e., a message with A < \...;(p). Equivalently, if
p < 1/2 we have

1

— o 1—
Fi(u,p)dp=/ Qi —p)
Ac'rit(?) (1 _p + )\p)

)= [ re 5= wldF) = |

Let pu(p) = u(3;,p) and i, (p) = p(X;, p). Then, for any i, (p) < 5 <p.”

-
N[

Ij(p):/QFj(s,p)dSZ/ W%—f—ﬂ}}FiI(s;p)ds

0 w;(p)
1 3
(G~ m) [ Fisipds w0~ 1, 0) (30)
0
3 ) 1
=y (/ Fi{(s;p)dsﬂf(pQ)). (€29)
0 H
This expression increases in 77, and decreases in 77, /73, If p < 1 <71;(p),
, - ; - 1
Ij(p):/ F (s;p)ds =7y / F(s;p)ds — —2(= —p) (32)
y° } i 2

which increases in 77, and decreases in 7% /77;. Suppose that R increases its capture effort
and it is anticipated by citizens. Then (32) decreases as 77, decreases and 7% /77, increases.

5'We omit the dependence of 7r{ on efforts to streamline the exposition.

)
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If Assumption II holds, then (31) decreases as 77, decreases and 7, /7/; 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, ﬂ% / 7, decreases in [ at
(r,0). If A and )" are the thresholds at profiles (r,) and (r,l’), I > [, then Lemma 1 implies
that \" < ) so any p—citizen satisfying*’

Ap 1 Ap

Vot (=p) 2 pra=p B (33)

W(p) =

would have I7(p; (r,1")) > 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 77 /7,
decreases in 7. Q.E.D.

PROOF OF PROPOSITION 6: Let Ap(A\,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. Then, the
p—citizen with p > 1/2 will select source 1 whenever

("I"Lt(p)
p(1—p)
A = Ar(\,p)——————=d >0
1(p) /0 P p)(l ot )\p)2

and will consume source 2 otherwise. Similarly, a p—citizen with p < 1/2 will consume
source 1 if

Ar(p) :/1 (Ar(up) PP hsy

Aerit(p) (1—p+Ap)°
Suppose 7p > 7rL, 2> 7T2 53 and (19) holds — so capture levels are not too dissimilar —
implying that W—R > £ and ﬁL < . That is, the likelihood that a high message was sent by
H

R rather than belng honest 1S hlgher 1n media 1, while the likelihood that a low message is sent
by L instead of being honest is higher in media 2. As Fj; = Ff (= Fy) so that F}; () =

F,%)_l(/\), (1) and (2) then implies A\; < Ay and A\, > \,. Given symmetry of sources and
A1 < Ap and Ay > A, we can write

0 if A<
Fy(\,p)+ if Ay SA< A
Ap(\p)= (TH *WH)FHOHP)*(W%*T}J)iféQSA<él
1—74Fy(\,p)— 737 if M <A<

0 if )\ZXQ

Note that Ax(\,p) > 0if A < A, orif A > A;. Therefore, A;(p) > 0 if Aepie(p) < A, —ice.,
ifp>1/(1+X,)>1/2-but Ar(p) <O0if Aepir(p) > Ay —ice, if p<1/(1+A,) <1/2. This
proves part ¢.

Suppose, in addition, that 7}, = 7%. Then Ap(\,p) = — (72 — w}) for A, <A < A; which
does not change sign. This implies that A;(p) is strictly single-crossing in p, which proves part

S2Equivalently, any p—citizen with A’ < A¢ri(p) < A _
33To streamline the exposition, we omit the dependence of 77 on the capture profile (75,1;).
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1. 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 + A,) if
n7 > ;. Likewise, for p < 1/2, A;(p) must be single-crossing, from positive to negative as
Ap(),p) changes sign at most once, from negative to positive — i.e., at p = 1/(1 + \;) if
72 > 7} . Continuity of A;(p) at p=1/2 implies that the sign of A;(p) must not change for
either \..;; <1 or A..;; > 1, proving that A;(p) is single-crossing. Q.E.D.
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