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Abstract

Is competition in the mass media market an effective deterrent against media capture?
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cases it does not. Building on the literature on media capture, the model highlights that,
under fairly generic assumptions, high competition in the media market can drive the cost
of media capture to zero, making capture easier. Moreover, it highlights conditions on the
parameters where the effect of competition on capture is non-monotonic, i.e. capture may
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1 Introduction

A free media has been seen as a powerful guarantor of political accountability, both theo-
retically (e.g. Besley 2006) and empirically (e.g. Ferraz and Finan 2008, Snyder and Stromberg
2010). However, the media may be powerful enough to determine an electoral outcome and to
promote a bad candidate, even when voters are fully rational and “Bayesian” (Prat 2014, An-
derson and McLaren 2012, Enikolopov et al. 2011). As a consequence, an incumbent politician
may be interested in controlling what media outlets report, to present a positive image to voters
and to stay in power. This paper looks at the effect of competition in influencing the incentives
towards media capture, with novel results.

The current literature stresses the positive effect of competition on media freedom: increas-
ing the number of outlets means that the bad politician has more publishers to deal with, so
capture is more costly. However, there is a more subtle effect, because the competitive pres-
sure decreases profits, and firms with smaller financial margins may be more willing to sacrifice
editorial independence for political money.! Hence, they are cheaper to capture.

Overall, the direction of this trade off is not trivial: the “positive” view of the role of
competition in deterring capture can be questioned if more competition means smaller (and
financially weaker) media outlets, less able to inform the public opinion and to resist to political
pressure. Media outlets may be more numerous, but are they freer? The model we present here
challenges the dominant view of the literature and highlights that potential risks to media
independence from the political power are high not only when competition is too little, but
also when it is too much. We believe we are the first to prove, in models with fully bayesian
voters, the novel result that increased competition may make media capture easier, and that the
standard “positive” result of competition and capture relies on restrictive assumptions about
voters’ behaviour and media outlets’ profits.

More in details: the model builds on Besley and Prat (2006). Voters act as principal while
the incumbent (of good or bad type) is the agent. Media outlets may be bribed by the bad
politician not to reveal it. Hence, outlets face a trade off between publishing the signal and
enjoying the audience-related rents and accepting the politician’s bribe instead. Not all the
voters are interested in politically related news, hence not all of them will become aware of
the incumbent’s type if only a small fraction of the outlets is publishing the signal. Moreover,

audience-related revenues are not constrained to be linear in readership?, but we use a generic

! Although in a different context (i.e. advertisement driven media bias), this is consistent with the results of
Beattie et al. (2017), where they show that online competition for advertisement increases media bias.

2Note that we refer to readers as consumers of media contents for simplicity. The paper is agnostic with
respect to the type of media firm (newspapers, televisions, websites etc).



power function instead. This allows us to assess the role of different specifications of the profit
function.?

In this setting, we show the existence of an equilibrium where increasing the number of
media outlets can make capture overall more expensive for the politician, as long as the number
of outlets that need to be silenced increases in the same way. But competition has a decreasing
effect on the influence that each individual outlet has on voters: basically, with more competition
every outlet is able to inform a smaller fraction of the electorate. In fact, even established
media outlets have limits in their ability to inform voters, as the recent spreading of fake
news highlights. Hence, when there are enough outlets, and provided that there are not too
many voters actively looking for political news, the politician may be willing to allow for some
free media outlets, since they will not be powerful enough to change electoral outcomes. This
decreases the profits that captured outlet would make by rejecting the bribe from the politician,
hence they are cheaper. The overall effect of this trade off induced by competition (more outlets
to be silenced, but each of them is cheaper) depends on the relationship between readership
and profits.

The total cost of capture is simply the product between the number of outlets to be silenced
and the individual bribe and, when the profit function is a power function convex in the read-
ership, the “reduction in bribe” effect prevails on the “increasing in number” one, reducing the
total cost of capture as the number of outlets goes to infinity. Intuitively, as the available read-
ership is reduced because of competition, the available extra readership for publishing outlets
is reduced as well (because more outlets are free to publish), and its marginal effect on profits
is also getting increasingly small. As a consequence, the compensation the politician has to pay
for capture gets small quite quickly, and this reduces the total cost of capture faster than the
increase in the total cost caused by the higher number of firms that need to be silenced.*

On top of this, the model shows conditions on the parameters where the relationship is non-
monotonic, i.e. capture may occur for levels of competition lower, but also higher, than those
leading to media freedom. Essentially, this happens when an increase in competition, keeping
constant the number of free outlets, increases the total cost of capture (because the politician
has to silence more of them). But, at some point, more competition implies that the politician

can allow some outlets to be free. Hence, the reduction in the “business-as-usual” profits (for

3For example, a profit function convex in readership can emerge from a media market modelled as a two-sided
one, where outlets are selling content to the readers and advertising space to a monopolist advertiser, who seeks
to place advertisements where the readers are.

“Note that both the main modifications with respect to Besley and Prat (2006), on voters’ interest for political
news and on the relationship between readership and profit, are necessary. The online Appendix of Besley and
Prat (2006) considers an extension where the politician does not need to capture the whole industry, pointing
out that this does not change the result. This happens precisely because the linearity assumption on the profit
function is maintained.



all captured outlets) can be powerful enough to keep the total cost of capture down. Finally,
since the voters’ welfare ex ante is strictly decreasing in the ex-ante probability of successful

media capture, the effect of competition on welfare can be negative as well.

1.1 Anecdotal evidence

It is possible to find anecdotal confirmation for the two steps leading to the theoretical
result: firstly, competition has a negative effect on outlets’ profitability. Secondly, financially
weak outlets may be more willing to accept political influence.® For the first step, Cagé (2019)
has precise estimations about the effects of an exogenous increase in media competition on prof-
itability, noticing that “entry reduces the circulation of incumbent newspapers by nearly 20%”,
and this implies a 38 to 43 % reduction in incumbent’s revenues, 16 to 53 % reduction in size
and a 9 to 13 % reduction in the share of hard news. Moving to the second step, many different
sources show that the media is more easily influenced when revenues are low. The NGO IREX
produces a Media Sustainability Index (IREX 2015) stressing that “[o]verall the issue seems
to be that media have been weakened by a poor economy and been preyed upon by political
money, or political pressure has weakened the economic environment in which media operate,
thus making it easier for political money to distort the market and put independent media at a
strong disadvantage”.® One example is Bulgaria, where “most traditional media operate at a
financial loss, that leads to compromises with editorial independence. With few exceptions, the
big advertisers enjoy complete media support. As public institutions remain the biggest adver-
tisers, any government regardless of its political affiliation receives media support”.” Others are

Albania,® FYR of Macedonia® and Turkey.!°

® Additional anecdotal evidence comes from Drago et al. (2014). They find that the entry of newspapers
increases the re-election probability of the incumbent: this is at odds with Besley and Prat (2006), but it is
consistent with the results of this paper. Moreover, they find that “competition matters”, meaning that the
effect of entry does not disappear as more newspapers participate in the market, and in this model we go more
depth than the standard monopoly versus duopoly approach.

SIREX (2015), pag. ix, italics added.

"IREX (2015), pag. xi, italics added.

8The website worldaudit.org points out the risk of political influence on financially weak media in Albania:
“many independent media outlets are hampered by a lack of revenue. Publishers and media owners tend to
dictate editorial policy based on political and economic affiliations, that, together with the employment insecurity
journalists face, nurtures a culture of self-censorship”.

9 According to fairpress.eu (Iloska 2014), the country is characterized by a “large number of broadcast and
print outlets in comparison with its population size”. Despite this, “Macedonian media are subject to severe
interference and political pressure. [...] In the last few years the Government was regularly criticized for its
liberal use of promotional advertising, leading to increased financial dependence of media and increasing the
number of outlets that favour its position”.

10The Turkish newspaper “Today’s Zaman” (Zibak 2015) claimed that “the diversity and abundance of media
outlets in Turkey do not necessarily guarantee the presence of a free, independent and pluralistic media”. This
highlights two things: on the one hand, the existence of free media even in a country with potentially serious
problems of media capture; on the other hand, the fact that a very competitive market is not enough to avoid
these problems.


worldaudit.org
fairpress.eu

1.2 Related literature

This paper contributes to different branches of the economic literature, from the political
economy of mass media, to the economic regulation of the media market. There is particular
attention on media capture and on the effects that media competition has on political outcomes
via media capture.

The relationship between media and politics has been widely studied in the political economy
literature, and detailed and comprehensive reviews are provided by Prat and Stromberg (2013),
Stromberg (2015), Gentzkow et al. (2016) and Puglisi and Snyder (2016).

Media capture can be seen as a particular way of endogenizing supply-driven media bias,!!
with the important difference that, in media capture models, the political preferences of media
outlets are endogenous, and hence determined and constrained by the parameters of the game,
and politicians are the capturing entity.'? Generally speaking, competition is seen as sometimes
problematic in models of demand-driven bias (e.g. recent contributions by Perego and Yuksel
2018), while the current literature considers it welfare enhancing in the case of supply-driven
bias (e.g. Anderson and McLaren 2012). An exception is Vaccari (2020), whose model of
supply-driven bias shows that, despite the possibility of misreporting, voters’ welfare can be
higher in monopoly than in duopoly.

When looking at the relationship between media capture and competition, the dominant
view of the theoretical literature stresses that competition makes capture more difficult. This
result is in standard models of political agency and media capture, such as Besley and Prat
(2006), Prat (2016) and Torrens (2014),!3 and in models of mobilization and capture such

as Gehlbach and Sonin (2014).!% The reason is similar in all those contributions: given the

" The vast political economy literature on media acknowledges the existence of a demand driven media bias
as well. See, for example, Stromberg (2004), Mullainathan and Shleifer (2005), Gentzkow and Shapiro (2006),
Bernhardt et al. (2008), Chan and Stone (2013), Andina-Diaz and Garcia-Martinez (2016). Models of supply
driven media bias (but without an explicit model of media capture) are for example Baron (2006), Anderson and
McLaren (2012), Duggan and Martinelli (2011) and Prat (2018), Hafer et al. (2017), Levy et al. (2017).

12 A different but related type of supply-driven bias is the one induced by advertisers, documented by Reuter
and Zitzewitz (2006) and Gambaro and Puglisi (2015). In that setting, Beattie et al. (2017) find that newspapers
tend to provide less coverage of car recalls when they involve their advertisers, and that this effect is mitigated
by competition in the number of outlets (again, because of the assumption) but exacerbated by competition for
advertisement.

130ther relevant models of media capture that do not focus on competition are Petrova (2008) and Corneo
(2006), where the capturing entities are interest groups or particular factions of society; Kibris and Kocak (2020)
look at how the presence of social media can make capture more or less effective, showing that social media
can make partial capture ineffective, hence pushing some countries toward complete freedom and other toward
complete capture.

1A relevant exception is Vaidya and Gupta (2016). They study the effect of media competition on corruption
via media capture, finding a mixed result: when the probability that bad news about the incumbent can be
discredited is sufficiently high, then it may be cheaper to capture a duopoly than a monopoly, while the opposite
is true when the probability is low. However, this result is obtained in a setting where voters are not fully rational,
meaning that they ignore the possibility of interactions between the politician and media outlets. Similarly,
Drufuca (2014) extends Besley and Prat (2006), endogenizing voters’ informational choices and finding that
competition may allow for partial capture. However, differently from this paper, voters are unaware of the



necessity of capturing the whole industry, in equilibrium the politician will either silence every
outlet or none of them, and has to pay monopoly profits to each of them. As a consequence,
the cost of media capture (and hence politicians’ turnover and voters’ welfare) monotonically
increases in the number of outlets. The theoretical part of this paper relaxes this assumption,
showing under what conditions the result is reversed.

Empirically, the most direct insights on how media capture works come from McMillan and
Zoido’s (2004) study on Fujimori’s media control mechanism in Perti, showing the huge costs he
had to pay to silence media channels (with respect to members of congress or judges), and from
Szeidl and Szucs (2017), pointing out that media capture, in Hungary, occurs through adver-
tisement misallocation. Di Tella and Franceschelli (2011) find a negative correlation between
advertisements bought by the government and the space dedicated to scandals in Argentinian
newspapers, while Hamilton (2004) relates the emergence of independent (rather than politi-
cally affiliated) newspapers to the increasingly important advertising market. Petrova (2011)
has a similar result. Finally, Petrova (2008) finds empirical support for the theory that media
freedom is decreasing in income inequality in democracies.

However, there is little precise evidence on the effect of competition on media capture: first,
it is hard to observe capture, define it precisely and disentangle it from media bias. Moreover,
while local variation in the number or availability of media outlets is normally used for the
causal identification of the effects of competition (e.g. Gentzkow et al. 2011, Drago et al. 2014,
Barone et al. 2015, Galvis et al. 2016, Cagé 2019), media capture is often measured at national
level. In their recent review, Enikolopov and Petrova (2016) find that competition helps in
reducing media capture, but the method for testing the presence of media capture is generally
indirect. Galvis et al. (2016) looks at the effect of competition on media bias in US late 19th
century newspapers, finding that competition reduces such bias. However, it is hard to say
whether this bias was due to political capture or to one of the other reasons highlighted by the
literature.

This paper is distinguished from standard models of media capture because it looks more
closely at the media market structure. In particular, this model is related to those stressing the

importance of the “two-sidedness” of the market of media (Argentesi and Ivaldi 2005)'® and of

possibility of media capture and outlets’ possibility of capture does not affect the demand for information (hence
bribes do not depend on this endogenous readership). As a consequence, bribes do not need to compensate for
losses in readership. Moreover, that model does not derive a general result on the effect of competition on the
possibility of capture.

5Ellman and Germano (2009), for example, use a two-sided market model in order to see the effect of the
advertising industry on media bias, while Godes et al. (2009) and Dukes (2006) use a two-sided model to study how
media competition affects pricing strategies and content quality choices respectively. This paper “incorporates”
their approach (media outlets selling copies to the readers, i.e. competing on prices, and advertising space to the
advertisers, i.e. competing on quantity) in a standard media capture political agency framework.



the role of the advertising market, highlighted for example in Germano and Meier (2013) and
Blasco et al. (2015).

Finally, this paper adds to the literature on media market regulation. Since there is no
general agreement about what a “healthy” broadcasting sector is (Seabright and von Hagen
2007), this paper highlights that the role of competition, in the context of media capture, may
be more complex than the standard answer given by the political economy literature.®

Outside the formal economic modelling, Hollifield (2006) highlights the possibility of a
reverse-U shaped relationship between competition and journalistic performance, listing many
different channels that may contribute to it. In contrast to that paper, this work focuses solely

on media capture, deriving the non-monotonic relationship as a result of a formal, game theo-

retical model and looking directly at the effects of political and commercial forces.

The remainder of this paper is as follows. Section 2 describes the setting of the model
and comments on the main assumption, while we derive the equilibrium and its consequences
on welfare in section 3. Section 4 concludes. Finally, model’s proofs, microfoundations and

extensions are postponed to dedicated Appendices.

2 The Model

The model builds on Besley and Prat (2006), keeping a similar structure (principal-agent-
supervisor, as in Tirole (1986), pure adverse selection). There are two important modifications.
Firstly, voters have heterogeneous interests in political news, hence not all of them become in-
formed when one media outlet publishes news about the politician.'” Secondly, the relationship
between readership and outlets’ profits is not necessarily linear, but it is assumed to be described
by a generic power function. Appendix B shows that it can be derived as the equilibrium profit
of a two sided media market where outlets are selling content to the readers and advertising

space to a monopolist advertiser.

16Tn particular, Polo (2005) studies whether market incentives are powerful enough to guarantee internal
and external pluralism in the media market, finding that the differentiation triggered by the market does not
necessarily extend to political views, and that internal pluralism is limited by the personal interests of the media
owner. Torrens (2014) looks into the optimal media market structure from a normative perspective, taking into
account the possibility of media capture and finding the same results as in Besley and Prat (2006). The basic
welfare trade-off is given by the fact that, in his model, more media outlets imply a lower probability of capture
but also higher fixed costs to be supported without an increase in the amount of information available. It is
interesting to note, however, that Torrens’ (2014) main effect of the number of outlets on the possibility of
capture is analogous to Besley and Prat (2006) precisely because he shares the same assumption about the fact
that a single media outlet publishing the news is enough to inform the whole electorate.

1"Note that this is, broadly speaking, consistent with the result of Durante and Knight (2012), where they
point out that the change in viewing habits due to Berlusconi’s control of some media outlets is only partial.



2.1 The game
2.1.1 Incumbent’s type

The players of this game are a politician (he), media outlets (it) and voters (she). In period
1 an incumbent of type 6 € {b, g} is in power, with Pr (0 = g) = ~. 6 is private information of
the incumbent. The “good” incumbent always picks the policy that maximizes voters’ welfare,

while the “bad” incumbent is only a rent seeker. While in power, he earns rent equal to R.

2.1.2 Signal structure

Media outlets (but not the voters) may receive a common, verifiable signal s = {0, b} of
the incumbent type. In particular, Pr(s = bl = b) = ¢, Pr(s = 0|0 = b) = 1 — g and
Pr(s = 0|0 = g) = 1. Upon observing s, the incumbent offers a vector of bribes {t;},_; _,, in
exchange for silence.

Every media outlet then has the option to choose a reporting strategy, defined as §; € {b,0}.
If s = (), then the only option available is §; = (), since there are no signals and news cannot
be fabricated. However, if s = b, each outlet can decide between reporting §; = b, enjoying the
profits from a higher readership, or accepting t; while publishing $; = (). A media outlet that

chooses §; = b is referred to as an outlet that publishes the news about the incumbent.

2.1.3 Voters’ types

Voters are heterogeneous in their interest in politics, meaning that only some of them will
be interested in political news. Formally, there are two types of consumers/voters.'® A fraction
« of them is composed of interested voters, who are willing to consume political news from any
outlet willing to publish them. Hence, they observe whether some of the outlets have published
the news about the politician and they consume that content. They are not going to consume
news from any outlet otherwise. In terms of Bayesian updating, note that it is enough that one
outlet publishes the news in order for them all to become informed about the signal.

The other 1 — « voters are rationally ignorant, meaning that they have no interest in ex-
pending money or effort to buy political content. As a consequence, unlike the interested voters,
they do not actively seek outlets reporting news about the politician, hence they do not pay
attention to whether any of the outlets has published the news about the incumbent. However,
they read the media for other reasons (e.g. they like sport, gossip, gardening etc.), and hence

they are equally divided amongst all the outlets, irrespective of the signal that they publish.

8Tn total, consumers/voters are a large number normalized to 1.
YHence, we are implicitly assuming that the market is covered. This is both consistent with the theoretical



Hence, a fraction of rationally ignorant voters may become informed about the politician’s type
by reading, for other reasons, one of the outlets publishing the signal.?® Voters know their type
and a € (0,1) is common knowledge. As is quite standard in these models, every reader/voter
reads at most one piece of news.

As the only relevant piece of news that outlets can publish is the fact that the incumbent
is bad, we define informed voters those who observe at least one §; = b, hence they are aware
of the fact that s = b has been received by media outlets (and hence § = b). Voters observing
only () for all the outlets they consider are defined as uninformed. This definition refers to the
signal they observe, and it is independent on whether there is something to be informed about
(i.e. s = b) or not. In other words, when there is no signal to publish, either because the
incumbent is a good type or because outlets received no signal, all voters are uninformed even
without media capture. Moreover, in case of complete capture, all voters are uninformed as well.
In case of partial capture, some voters are informed and some of them are not (more details
below). Note that both interested and rationally ignorant voters can become informed about
the (bad) type of the incumbent. This is a consequence of the outlet they read. In particular,
every interested voter will become informed if at least one outlet publishes the signal, while the
fraction of rationally ignorant voters that becomes informed depends on the fraction of outlets
publishing the signal. All voters are fully rational and Bayesian, meaning that they take into
account the possibility they are observing §; = () because outlet i has been captured by a bad
incumbent. The sole difference is that interested voters are assumed to check the headlines of
all the available outlets while rationally ignorant voters consume one of the available outlets
for reasons that are different from its political news section, without checking the rest (e.g.
because they have high search cost). Hence, in terms of objective functions, we assume that all
voters get a payoff of 1 for every period where a good incumbent is in power, and 0 otherwise.
Moreover, rationally ignorant voters experience a search cost of £ > 1 for every outlet they

check after the first one.

approach of Besley and Prat (2006) and with the business-stealing effect of newspaper entry shown in Cagé
(2019).

20This precise assumption about the behaviour of rationally ignorant voters is not crucial for our main result.
This holds as long as a fraction of rationally ignorant voters becomes informed when some outlets are publishing
the signal, and this fraction is increasing in the fraction of outlets publishing the signal. The result would change,
in the relevant case of a < %, if rationally ignorant voters had a strict preference for outlets not reporting about
politics, because they give more space to the topics they like (we thank one of the referees for pointing this out).
In this case, capture would not be necessary at all, as rationally ignorant voters would remain uninformed in
any case. Absent other considerations, even a monopolist may choose self-censorship. However, this assumption
would be somewhat extreme, as it implies that those voters derive more utility from the additional space left to
their favourite topic than from the possibility of learning the truth about the incumbent politician.



2.1.4 Media outlets

The number of media outlets, n, is exogenously given and it will be the main aspect of
the comparative statics analysis. In general, media outlets derive revenues from two sources:
audience-related revenues and money from the politician. Formally, the total profits are defined
by II;. The component coming from readership is defined by 7(r;) = (r;)%, with § > 0, where
r; is the readership/viewership of outlet i. Note that § = 1 incorporates the case of Besley and
Prat (2006), while § > 1 can be the equilibrium result of a two sided media market, as explained
in Appendix B. The bribe offered to outlet ¢ is defined by ¢;. For simplicity, it is assumed that
outlets offer their contents for free.?!

After the vector of bribes is decided, outlets observe it and each of them simultaneously
decides whether to accept the individual offer or not. Defining I the set of media that accepts
the offer, the incumbent gets a payoff of R — . ;t; if he is elected and of — ) . ;t; if he is
voted out of office. R is drawn from a distribution Fr with support [0, +00). The distribution
is common knowledge, while the realization is private information of the incumbent and the
outlets, i.e. both the incumbent and the outlets learn the realization of R at the beginning of
the game. Voters only know the distribution.

At the end of period one, voters decide whether to confirm the incumbent or to choose a
challenger that is good with probability 7. It is assumed that every voter votes sincerely.?? In

period 2 there is voters’ and politicians payoff payment only.

2.2 Summary of the timing

1. 0 is realized. If § = g then s = () with probability 1. If § = b, s = b with probability ¢
and s = () with probability (1 — ¢). The incumbent observes the media signal and decides

{ti}i=1, - The incumbent and the outlets learn R.

2. Each media % observes s and {ti}izl,..., and decides whether to accept or reject t;. If

n

she rejects, she reports the true signal (if s = b) competing with the other outlets that

reported the news, if she accepts she reports s; = ().

3. Voters make readership decisions. Rationally ignorant voters do not observe the vector
of reports {$;}i=1,.n and they just split themselves among all the outlets, observing just

the report of the outlet they pick, i.e. §;. Interested voters instead observe the vector

21This assumption makes the model more tractable, but it can be shown that it appears quite easily as an
equilibrium result in a model where outlets choose the price of their contents in a competitive way and are
sufficiently interested in maximizing the readership.

22Note that, with two alternatives, this is a weakly undominated voting strategy. This is like assuming that
every voter votes as if she was pivotal.



{8i}i=1,..n and either split themselves among the outlets choosing §; = b or do not consume

any content.

4. Consumers/voters use the information they have to update beliefs and vote. If the incum-
bent is voted out, the new incumbent is randomly drawn with Pr (0 = g) = ~. Period 1

ends.

5. In period 2, payoffs for both periods are paid and the game ends.

2.3 Discussion of the assumptions

In terms of assumptions, the most important difference between this model and the literature
on media capture is the heterogenity in voters’ interest in politics. This implies that this
model does not assume that having one outlet publish the news is enough to inform the whole
electorate.

Gentzkow and Shapiro (2008) use the argument of re-broadcasting as a justification for the
assumption in Besley and Prat (2006). However, “silenced” media may not be willing to re-
broadcast anything, since they have been compensated in for not doing so. Moreover, in reality
there are many ways of re-broadcasting a news item. What matters in this model is the message
transmitted to the readers about the type of the incumbent, and in reality the same news can
be re-broadcast in more or less informative ways.

Moreover, it must be noted that even in places traditionally associated with media capture
(e.g. Ttaly, Russia), the capture never reached the whole media industry (in Italy it did not even
reach the whole television industry when Mr Berlusconi was simultaneously Prime Minister and
owner of the three main private television stations). McMillan and Zoido (2004), for example,
point out that Montesinos in Peru was not bribing the whole media industry, but was choosing
the outlets with the highest viewership /readership, and this is consistent with this model. Hence,
the possibility that capture does not involve the whole market should at least be considered.

The second important difference is the generic way of describing the relationship between
readership and profits. Note, first of all, that the linear case is just a special case of this
specification. Secondly, Appendix B will provide a microfoundation, based on the two sided

market literature, of a profit function where § > 1.
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3 Equilibrium and welfare

3.1 Solving the game

The model is solved by backward induction, focusing on showing the existence of a symmet-

23 sincere pure strategy?* perfect Bayesian equilibrium. We construct the equilibrium using

ric
a series of lemmas: all the proofs are in Appendix A. Of course, it makes sense to focus only on
the case where # = b and s = b, since nothing interesting happens in the rest of the game.
First of all, let us look at voters’ choice. Note that, irrespective of their type, the voters’
information set is binary (i.e. they observe () or that there is at least one b). This is because
rationally ignorant voters will just observe the report of the outlet they consume, while inter-
ested voters can use the whole vector of reports. Lemma 1 describes their equilibrium choices,

assuming sincere voting. It is reminded that an informed voter is a voter that observes at least

one §; = b, hence she knows that 6 = b. A uninformed voter is a voter that observes only s; = ().

Lemma 1 In a sincere voting equilibrium, all uninformed voters vote for the incumbent and

all informed voters vote for the challenger.

Intuitively, in this type of model no news is good news, and this is true even when voters
take into account the possibility of media capture. As a result, the politician only needs to keep
half the voters uninformed to win elections and remain in power.?

Given the assumption about voters’ heterogeneous interest in political news, it is straightfor-
ward to derive the readership of each outlet depending on its reporting strategy. In particular,
define I® the set of outlets that rejected the bribe from the incumbent (with cardinality m > 0)
and I the set of outlets that accepted the bribe. It is easy to see that r; = 1*70‘ Vj € I and
rp=2 2 vk e 6%

In other words, n outlets enjoy some readership coming from the rationally ignorant voters,

while only those outlets publishing news about the politician will enjoy the additional readership

of interested voters. As a consequence,

a 1-a\’ 1—a\’
7rk:<+ n> VEk € I¢ wj=< > Viel (1)

m n

The politician determines the optimal number of outlets to silence knowing that all of the

281.e. every voter of the same type follows the same strategy.

24 As tie breaking rules, we assume that indifferent voters choose the incumbent, indifferent outlets accept the
bribe and the indifferent politician chooses to capture.

25 As an indifference breaking rule, we give a small “incumbency advantage” to the politician in power assuming
that, in case of a 50-50 result, he would be re-elected.

26This abstracts from the outlets’ pricing decisions. However, Appendix B shows that an equilibrium with
zero price can be easily obtained.
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« interested voters will become informed once a single outlet publishes the news, while the
fraction of the other 1 — « rationally ignorant voters that become informed is increasing in the
fraction of media outlets reporting the news. Hence, if every outlet publishes the news, then all
the voters become aware of the type of the politician, while if m = 0 then none of them are. To
stay in power, given Lemma 1, the bad politician needs at least 50 per cent of the voters to be
uninformed. Because getting a higher percentage of uninformed voters is irrelevant in terms of
re-election, but costly in terms of bribes, the politician knows that he can have a certain number
m of outles “allowed” to publish the news about his type, without affecting his re-election. In
particular, m must be such that

at+(l—a)—<

(2)

S[3
N |

Note that, if a € [%, 1] , i.e. if there is a majority of interested voters, then the result is the same

as in Besley and Prat (2006), where the bad politician has to silence the whole industry. Hence,

the interesting case is when a € (0, %) and we stick to this case for the rest of the paper. In
this respect, Hamilton (2004) points out that interested readers/voters are usually a minority,

compared with the rationally ignorant. Hence, the case considered here is likely to reflect reality.

Equation (2) can be rearranged as

m 1 -2«
NP Gl
n ~ 2(1—-aw)

As a consequence, defining A the fraction of outlets that the politician has to silence in order to

be re-elected, we can see that, in case of capture and with a < %, it is optimal for him to have

1 -2«
1-A=——-
2(1—a)
and hence
1
A= ———— 3
2(1—-a) (3)

Given that A is not a function of n, from now on [An], i.e. the smaller integer greater or equal
to An, defines the number of outlets that the politician silences in equilibrium. Importantly,
A€ (%, 1), hence any capture must involve more than half of the outlets. This follows from the
assumption of even division of rationally ignorant voters among all the available outlets: even if
there are no interested voters, still the capture of half of the market is needed in order to keep
half of the voters uninformed and win re-election.

It is now possible to characterize (in Lemma 2) the bribe structure and the total equilibrium

12



cost of capture in the lowest-cost equilibrium, from the point of view of the incumbent.

Lemma 2 Ifa < % there exists an equilibrium where capture happens if

n

0
[An] [(L(l—AQ)NJ-H + 1*70‘> - (10)6] < R and outlets are free otherwise. To be re-elected at

1)
the minimum cost, the politician offers a positive bribe t; = (W + 1_70‘) — (1_70‘)6 to

exactly [An| outlets, where X is defined in equation (3), and t; = 0 to the remaining outlets.
There are no other pure strateqy PBE using weakly undominated strategies and sincere voting

that do not satisfy those properties in terms of capture, its total cost and equilibrium bribes.”

The formal proof of this equilibrium is in Appendix A. Note, however, that there are no
unilateral profitable deviations. Outlets not receiving any bribe cannot do anything other than
publish the signal. On the other hand, the politician has to pay to every bribed outlet its
outside option, i.e. the profits each of them would make if, when the other [An] — 1 outlets are
captured, it would decide to deviate from accepting the offer, publishing the news and hence
competing with the other |[(1 — \)n| free outlets, minus the profits the outlet is making by
staying silent.

In this case, then, m = [(1 — A)n] + 1 and hence the profits from a deviation, following
(1), would be (W + 1_TO‘>6. The politician has to pay the difference between this and
the amount of profit made under capture to all the [An] outlets he needs to capture. The total

amount to be paid is

o 5 (5] e

Moreover, the politician cannot hope to stay in power by bribing a lower number of outlets (as

seen above) or with a lower offer, since it would be rejected. Clearly, it is optimal for the bad
politician to bribe the outlets if this amount is lower than the office rent he could realize by

staying in power in period 2 (defined as R), and hence capture occurs, in equilibrium, when

A [(m—f;m o) ()

It is immediately clear that the effect of n on this condition is non trivial. On one hand,

<R (5)

raising n implies, as in Besley and Prat (2006), that the politician has to silence more outlets.
On the other hand, raising n also increases competition in the slice of market that remains free

(if this exists, of course). This reduces the outside option for every firm and makes capture more

2"There can be equilibria with positive but low offer to outlets not supposed to be captured. But those are
payoff equivalent (for the politician and for outlets of the same group) to the stated one.
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attractive (and cheaper, for the politician). Henceforth, we focus on the equilibrium described

by lemma 2. Given this:

Proposition 1 Ifa < % and § > 1 then, in the limit for n going to infinity, competition drives

the total cost of capture to zero.

Intuitively, as the extra available readership is reduced because of competition among free
media outlets, its marginal effect on profits is also getting increasingly small. As a consequence,
the compensation the politician has to pay for capture gets small quite quickly, and in the limit
this reduces the total cost of capture faster than the increase in the total cost caused by the
higher number of firms that need to be silenced.?® Hence, excessive competition is actually bad
for media freedom.

Figures 1 and 2 illustrate of the effect of § on the total equilibrium cost of capture (normalized
so that K(n = 1) = 1 irrespective of d). When it is below 1 (blue solid line), the cost tends
to “explode”, hence competition makes capture more costly (in the limit) precisely because the
“increasing in number” effect dominates the “outside option reduction effect”. When ¢ is big
enough (red dotted line), then the total cost of capture is always decreasing in competition,
irrespective of the number of free outlets.

The most interesting case occurs for intermediate values of ¢ (green dashed line), where the
effect of competition on capture can be non-monotonic. K still goes to 0 in the limit, but this
effect kicks in only when competition is sufficiently high, i.e. there is a sufficiently large number
of media outlets so that one of them publishing the news is not enough to inform the majority
of the voters. Section 3.2 discusses this in greater detail. Finally, note that the basic message

of Figures 1 and 2 is not affected by o (provided that a < 3).

3.2 Non-monotonic effect of competition

Can this negative result of competition be reconciled with the more positive message of
Besley and Prat (2006)7 It seems to be the case, at least for specific values of §. In fact, it
can be shown that, when § € (1,2], the effect of competition on media capture can be non-
monotonic.

To see this, note that since A > %, total capture will be necessary for at least n = 1 and
n = 2. The aforementioned restriction on § guarantees that, before the competition effect
kicks in reducing the outside options of captured outlets (i.e. as long as [(1 — X\)n| =0), K is

increasing in n. This is formalized in the following corollary:

Z$Note that n enters linearly in the numerator and with a power greater than 1 in the denominator.
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Figure 1: Total equilibrium cost of capture (divided by K (n = 1)) for different values of § when oo = 0.4.
The dotted red line is K (§ = 5), blue solid line is K (6 = 0.75), green dashed line is K(J = 2). Linear
interpolation.

Corollary 1 If « < § and § € (1,2] and R € (K (1);K (n*)), where n* is the mazimum
number of outlets such that the politician has to capture the whole industry, then we observe
media capture for n < n and for some n > n, so the effect of n on the possibility of media

capture s non-monotonic.

This means that media will be captured when their number is too small or too big, since
competition would, at some point, make them so cheap that it will be convenient for the
incumbent to silence (some of) them. To understand the behaviour of the cost function, Figure
3 simulates the model with parameters consistent with Corollary 1.

The number of media outlets is on the x-axis, while the cost of silencing enough of them to
have a bad incumbent re-elected when the outlets get the signal is on the y-axis. For the other
parameters, R = 1 (i.e. the realization of R, known by the politician and media outlets but not
by the voters), a = 0.4, 6 = 2.

The non-monotonic effect of competition is readily apparent: the incumbent can capture
enough outlets and stay in power after a bad signal is received when the blue solid line (the
total equilibrium cost of capture) is below the orange dotted line (office rent). That is, when
there are at most 3 or at least 6 media outlets. In between, there will be no capture as it would

be too costly for the incumbent. Note that, depending on parameters, there may be multiple
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Figure 2: Total equilibrium cost of capture (divided by K (n = 1)) for different values of § when o = 0.2.
The dotted red line is K (6 = 5), blue solid line is K (§ = 0.75), green dashed line is K (6 = 2).Linear
interpolation.

intervals where, as competition increases, capture becomes incentive compatible (or not). Their
complete characterization is very complicated. Corollary 1 just ensures that we observe capture
with too little and too much competition, with some market configurations with free media in
between. However, not necessarily all market configurations in between are characterized by
free media.

It is clear from the graph that rounding plays a role.?? In particular, the cost of capture is
increasing in n as long as the number of outlets is such that the politician has to silence the
whole market. It “jumps down” when n goes from 5 to 6 because of the competition effect given
by the possibility of having one free outlet (this lowers the outside option of every captured
outlet and hence the total cost). The behaviour is similar for the remaining parts of the graph,
with jumps when n goes from 11 to 12, from 17 to 18 and so on. Note, however, that the “slope”
of the cost function is progressively decreasing as n grows, because n enters at the denominator

with a power of two.

2The graph where n is treated as a real, rather than as a natural number, is shown in Appendix D.
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Figure 3: Model simulation for different values of n when R =1, a = 0.4, § = 2. Linear interpolation.

3.3 Welfare of the voters

It is now possible to look at the (ex ante) welfare of the voters in the equilibrium outlined
above, and how it is affected by competition and the presence of media capture. As already
mentioned, from the point of view of the voters office rents R are assumed to be drawn from
a generic distribution Fg, with support R". As a consequence, when a < %, the ex ante

probability of successful media capture, conditional on having a bad incumbent in power and

on s = b, is defined as

o=1-Fg <[)\7ﬂ [(L(l—)jnj+1+ 17_1@)6_ <1;a>6])

With this definition, the probability that a bad incumbent is voted out is (1 — 0)q and the

expected turnover is (1 — v)(1 — 0)q. In the standard Besley and Prat (2006) model, since
n was monotonically decreasing o, then n was supposed to increase the expected turnover.
Interestingly, Drago et al. (2014) find that this is not the case, at least for the entry of local
newspapers in Italian municipalities. In this model, when § > 1, n increases ¢ in the limit,
falling as a consequence the expected turnover. This is consistent with Drago et al. (2014).

Finally, the ex ante voters’ welfare is defined as

Wi=72)+1-7)[g1-0)9] (6)
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As expected, (6) shows that voters’ welfare is decreasing in the probability of media capture.

As a consequence, the effect of media competition on voters’ welfare can be described as follows:

Proposition 2 If a < % and & > 1 competition has, in the limit, a decreasing effect on voters’

welfare.

This result suggests that some care is required when thinking about competition as a tool
for avoiding media capture. Under some conditions, excessive competition can be counter-
productive. Furthermore, the effects of v and « on welfare are as expected, and are summarized
in Lemma 3. A higher fraction of interested voters and a higher average quality of politicians

improves welfare.

Lemma 3 W is increasing in both v and «.

3.4 Discussion and robustness of the results

We study several extensions of the model in Appendix C. In particular, Appendix C.1

considers an extension where some outlets are ¢

‘no news” outlets, i.e. they do not receive any
signal about the incumbent politician (and this is common knowledge). We show that allowing
for their existence does not affect the main results of this paper when competition increases
among news outlets. Moreover, we show that higher competition among “no news” outlets
makes media capture monotonically easier (at the point to make it unnecessary). This result is
broadly in line with Durante et al. (2019) argument on the role of all-entertainment television.

Appendix C.2 shows the existence of an equilibrium basically equivalent to this one in a
model where outlets may be able to fabricate stories, and voters cannot identify them. It
requires fabrication to be observable by the politician, profit maximizing outlets and good
politicians willing to engage in media capture as much as bad politicians, whenever it is needed
for their re-election.

Appendix C.3 considers the case of ex ante asymmetric outlets. The analysis is quite com-
plex as the precise effect of competition depends on how new entrants affect the readership of
incumbent outlets, and this can happen in all sort of ways. However, we can show that the main
forces operating in the benchmark model are acting in the asymmetric case as well: increased
competition may just increase the amount of bribes to be paid (and hence the total cost of
capture), but it may also allow the politician to leave (one or more) outlets free, reducing the
bribe of captured outlets and reducing the total cost. Moreover, we show that it is always better

to capture many small outlets rather than few big ones, for any given level of capture. Finally
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we show, through a numerical example, that a similar non-monotonic effect of competition on

media capture can arise in that case as well.3"

4 Conclusion

This paper shows that competition in the mass media market does not have a universally
positive role in deterring media capture by bad politicians. It builds on the existing models
of political agency and media capture showing that competition may reduce the total cost
of capture, when voters are heterogeneous in their interest for political news and profits are
modelled as a power function convex in readership (something that can arise from a two-
sided-market modelling strategy), thus hampering media outlets independence from political
influence.

These findings are particularly relevant in the light of the digital revolution, that reduces the
fixed cost of production allowing for a proliferation of media outlets. At the same time, however,
concerns about political influence on media are far from being eliminated, and the model in this
paper suggests a channel through which competition may actually be instrumental to capture.

In terms of policies, we suggest the importance of going beyond the idea that enhancing
competition in the media market is always a way to guarantee media freedom. What really
matters are the profits that outlets are able to make by publishing relevant information about
politicians: if competition reduces them too much, outlets’ reporting independence is under
threat.

Further research is surely needed to better understand the scope and the robustness of our
results. On the one hand, we shut down ideology completely. Clearly the model could be
re-interpreted as involving just the “pivotal” group of voters and the media outlets they are
interested in, but ideology (of both voters and outlets) may interact in interesting ways with
the incentives to capture the media: opposition outlets may be harder to capture, but their
silence could be more convincing. Secondly, it would be important to have measures of media
capture at a local level. This would be important for two different reasons: on the one hand,
to explore whether media capture is a more recurrent phenomenon at the national or at the
local level, and on the other hand to be able to use local variation in the number of outlets for

identification purposes.

30In Appendix C.3 we assign exogenously a parameter measuring the “influence” of each individual outlet.
As one of the referees correctly pointed out, influence may actually be endogenous to the probability of capture
conjectured by the voter. Although we do not solve this case formally, we conjecture that it would imply equilibria
characterized by “self-fulfilling prophecies”, where outlets expected to be captured are indeed cheaper (because
of low influence) and hence likely to be captured. And vice-versa.
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Appendix A Proofs

Proof of of Lemma 1. First, let us recall that voters do not know the realization of R, but they know
that it is a random variable drawn from a generic cumulative distribution function Fg.3!

Then, by straightforward application of Bayes’ rule, it is clear that the posterior of each voter after
observing at least one §; = b must be below 7, hence informed voters choose the challenger.

When the voter observes either §; = () (because rationally ignorant) or {§;};=1,. ., = 0 (because
interested), it is easy to see that the posterior is (weakly) above v when (1 — o)g > 0, where o is the
probability the voter assign to the event of capture of the outlet(s) she is consuming. Again, this is
always true, hence uninformed voters find optimal to confirm the incumbent. m

Proof of Lemma 2. To characterize formally the equilibrium in the game between the politician and
the outlets described by lemma 2, we follow closely the proof used in the 2001 working paper version of
Besley and Prat (2006).

First of all, it is without loss of generality to order the observed vectors of transfers {¢;},_; , such that
t; <ty <...<t,. Defining I; = 1 if outlet 7 accepts the offer and I; = 0 if she rejects it, we characterize
the best response recursively.

Given I, I, ..., I;_1, I; = 1 if and only if

1 * J

07 — —

. > — .
t; > (i—2j<ilj+ - ) ( - > (A1)

Since the left hand side (henceforth, LHS) is non-decreasing in ¢ and the right hand side (henceforth,
RHS) is non-increasing in 4, there must be a k € [0,n] such that I; = 1 for every i > k+ 1 and I, =0
otherwise.

5
Note that this implies t; < {(k—EikI, 4 ﬂ) _ (1(1)5} _ [(% + 17704)5 B (1*704)6} and a1 >

n n n n

n

(252 - (59) ] ¢ | (g o 52) - (52

A similar type of reasoning shows that ¢ > k£ + 1 does not want to deviate rejecting the offer, since

é
( a +1—a>6_<1—a>6 B a +1—a _(1—04)5
k41 n n i=> il n n
Hence, equation (A.1) describes actual best responses. Finally, note that in equilibrium k& = |(1 — A\)n],

because the incumbent does not need to capture |(1 — A) n] outlets, and hence the first | (1 — A\) n| offers
can be equal to zero. Then, the lowest positive transfer must satisfy

= [(L(l—SnJ ) <1;a>6]

Finally, note that a strictly positive bribe to the outlets that the politician does not wish to capture
is payoff equivalent (for the politician and for outlets of the same group, i.e. captured and free) in
equilibrium, hence we focus on the equilibra where all the first ¢; bribes are zero. It is rational for the
politician to engage in media capture if the total cost is weakly lower than R. We show that there are no
other pure strategy perfect Bayesian equilibria with sincere voting and in weakly undominated strategies
that do not satisfy the properties of the statement. The voters’ side is obvious. For the interaction
between incumbent and outlets, note that there is not asymmetric information (outlets know R) and
that, in equilibrium, the politician will either capture just enough outlets to win the elections or none

g 5
[(kil + I_TO‘) — (2 } . As a consequence, an outlet ¢ < k does not want to deviate and accept the

offer because

t, <t <

t; > tpy1 2>

31This assumption is innocuous but it helps welfare considerations. If R was known the tie-breaking rule we
assume (vote for the incumbent if indifferent) is sufficient to ensure the same equilibrium.
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of them. Moreover, any conjecture that outlets make about other outlets’ actions must be correct, in
equilibrium. Hence, any outlet accepting a bribe must correctly conjecture that [An] outlets are captured

)

(including itself), in equilibrium. Hence, by rejecting the bribe the outlet would get (W + I_Ta) ,
5

so in order not to deviate the bribe must be at least ¢; = {(L(l—/\a)nj-irl + 17*‘)‘) - (10‘)6} Suppose

n n

there exists an equilibrium with capture and at least one t; < t;. Then, outlet 4 would profitably deviate
rejecting the bribe and publishing the news. =

Proof of Proposition 1. To see this, it is enough to take the limit of (4) for n going to infinity. Note,
however, that it is possible to rewrite K as follows:

ol [(L(l—SnJ . 1;(1)6‘ (I;Oﬂ
- ["(L(l—;)émﬂ*17)6‘”(17—1&)6]

5
[An] @ 1 s 1
= "\ Ta T +1—-« Efn(lfa) v

n
n

5
[An] 1 ! s
= i [n] | 1 +l-a] —(1-0a)

=
[

n

Anl — X and limy, e 1222 =1 ),

To calculate lim,, ., K, we use the fact that lim,,_, .,

Moreover, note that lim, . —— = 0 when § > 1. Hence,

—5—

. a 4 5

nIL%K:AOl<w)+1_a> —(1—05)]
=0

Proof of Corollary 1. The fact that, for 6 > 1, media capture will be observed for sufficiently high
competition follows directly from Proposition 1.

The increasing effect of n on K requires the additional constraint on §. To see this, we treat n as
a continuous variable and look at the derivative of K with respect to n, making sure that it is positive
at least as long as [(1 — A)n] = 0, i.e. as long as the politician has to capture the whole market if he

wants to stay in power. Define
) 0
1-— 1-—
K(n)=n (a+ a) —< a)]
n n

Taking the derivative,

aa]:(aJrlna)s(lna)é(lna)g (a+1na>5‘1(lna)5_1] (A.2)
() () () e

Note that the second part of (A.2) is surely positive because ¢ > 1. A sufficient condition for %—f >0

(1—a)d 6—1
an+l—a n—1+9"°

is1— > 0, which simplifies to a >
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Suppose now that parameters are such that the condition above does not hold. Then, K is increasing
in n when

11— § (1—a)d -1
n > an+l—o
antl—a J—1

1-« 0 l-a)f—an—-1+a«
an+1—« (an+1—-a)(6 —1)
As the LHS of (A.3) is smaller than 1, it tends to 0 as d increases. Moreover, the RHS is increasing
in 6. To see this, note that

This simplifies to

(A.3)

ORHS (1—-a)lan+1—-a)(d—1)—(an+1—-a)[(l -a)d—(an+1—a)]
o (an+1-a)(6 1))
(an+1—a)an

T n+i-a@-ny "

As a consequence, it is necessary to find an upper bound of § such that (A.3) is always true. As this
is analytically very complicated, we just show that, for 6 = 2, (A.3) is satisfied, and as a consequence it
is satisfied for every ¢ € (1,2]. Replacing in (A.3) we obtain:

1-—« 2>(1—a)—an
an+1—« (an+1—a)
(1-a)
on+1—-«

>1—-a—oan
1-a)?>1—-a—an)(l—a+an)

(1—a)®>(1—a)*—(an)?

that is always true.

As a consequence, for §€(1,2] K is strictly increasing in n as long as the politician needs to capture
the whole market, and the total cost goes to zero as n increases. Hence, if R is such that capture is
profitable for sufficiently low competition but it becomes too costly as n increases and the politician has
to capture the whole market, then we observe a non-monotonic effect of competition on media capture.
]

Proof of Proposition 2. The result follows directly from Proposition 1 and equation (6). m

Proof of Lemma 3.
First, by straightforward differentiation %—VX =2(1-¢q(1—-0)y)+q(1l—-0)>0.

The derivation of the effect of a presents some technical issues as the equilibrium total cost of
g 5
capture, K = [\n] |:<|_(1—/\a)nj+1 + 1’Ta> - (=2 ], includes ceiling and floor functions and hence,

recalling that \ = ﬁ, it is not continuous everywhere in a. However, we can show the following
results.

First, wherever it is differentiable, = 0. Second, for any n, A can only weakly
increase (decrease) [An] ([(1 — A)n]). Third, K is either flat or increasing in A, hence in a.

Finally, we can show that %—Z, i.e. the direct effect of @ on K keeping A constant, is positive. A
sufficient condition is n > [(1 — A\)n| + 1, that is always true as A > in.

Hence, any increase in a will increase K, making capture more difficult and, as a consequence,
increasing voters’ welfare. m

d[An] _ d|(1-X)n]
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Appendix B Microfounding the profit function

As mentioned in sections 2 and 3, the relationship between outlets’ profits and readership pays an
important role in our results. One way of micro-founding a more generic relationship is through a two-
sided market approach, where outlets are assumed to be selling contents to the readers and advertising
space to a monopolist advertiser, who is interested in placing advertisements where they will reach a
large audience.

The timing of the media market part of the game, that determines the shape of the profit function
and hence the bribe that the politician has to pay recalls Ellman and Germano (2009),3? is as follows.

1. Every media outlet ¢ € N sets the price of its content, p; > 0, achieving as a consequence a
readership 7;. Interested voters/consumers are buying the content (one copy each) as long as it
publishes the political news and as long as p; < p, where p ~ U [0,1] is a positive individual
reservation price. Since these consumers/voters are interested only in the political news, and this
piece of news will be the same in every outlet, they treat the m outlets as homogeneous, and
hence they will all buy their copy from the outlet setting the lowest price. Rationally ignorant
voters/consumers are just equally split between the outlets with the lowest price.?3

2. Given the readership, outlets choose the unit price of advertising space, ¢;.

3. Finally, the monopolist advertiser, knowing the readership and the price, chooses the quantity of
advertising it wants to buy.

In this set up, every media outlet ¢ € N derives profit from readership directly and from advertising
space. Formally,
T :Wr,i"‘ﬂa,i (B].)

where m,.; and 7,; are the profits that outlet ¢ makes from readership and from advertising space
respectively. When the decision about the quantity and price of advertising is made, the readership of
every outlet has already been determined, hence the (monopolist) advertiser’s problem is

n

n
max > ri/yi— Y qivi
i=1

Y1y--5Yn 7
b 7"1:1

where y; is the quantity of advertising purchased from outlet ¢, r; is the readership of that outlet
(determined in stage 1) and g¢; is the market price of a unit of advertising on outlet i, already chosen by
each outlet <.

The justification for this objective function is found in the literature on advertising and the media
market. As pointed out by Hamilton (2004), “once people are watching a program or reading a news
entry, advertisers care about the chance to divert their attention to a commercial product”. So, following
this idea and similarly to the microfoundation of advertiser’s demand in Ellman and Germano (2009),
we assume that each reader/consumer’s demand for the advertised good is increasing and concave in the
quantity of advertising in the publication he buys.?* In other words, the quantity of advertising space
boosts the demand for the advertised good at a decreasing rate. As in Ellman and Germano (2009),
the advertiser is interested in the total demand for the good, so she multiplies the individual demand
determined by the quantity of advertising on outlet ¢ by the readership of that outlet, summing across
all outlets. This leads directly to the objective function. Note that, as in Dukes (2006), the objective
function is additively separable in the media outlets; moreover it is linear in the readership, as in Ellman
and Germano (2009) and it exhibits decreasing marginal returns in the quantity of advertisement on the
same outlet as in Godes et al. (2009).3°

32The idea behind this timing is that readership choices and editorial choices tend to be stable, while you can
sign advertising contracts based on them. However, this timing choice is not crucial for the results of this paper.

33 As long as this price is below their reservation price.

34The squared root is chosen for convenience. It is easy to see that, defining z € (0,1) the exponent on
yi, then 6 = & > 1, hence the negative limit effect of competition is always there. If z € (0, 3] then the
non-monotonicity in the effect of competition on media capture is always there as well.

35The idea is that advertisement matters in order to make the readers of a certain outlet aware of a product
they may decide to buy, and the probability of a reader becoming aware of the product is increasing at a decreasing

rate in the quantity of advertisement on the specific outlet.
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The problem is concave and, from first order conditions, the inverse demand function for every outlet

is given by
2
T .
i = | — Vie N
Y (2%') '

Moving now to the outlets, each one will choose ¢; to maximize its profits, knowing how the market
would react to its decision. As a consequence, the problem for every outlet ¢ is:

H};’?LX (@ —<)yi

o\ (B.2)
s.t. Yi = %

where ¢ is the cost of hosting advertising space (in terms of foregone “useful” space in a newspaper or
on a website etc.) that is strictly positive but arbitrarily small. For reasons that will be justified shortly,
it is assumed ¢ < %.

Solving (B.2),

q = 2c
and
LT3
Yi = 2
16¢

So, the profits from advertising for the media outlet are given by

r2

* K3

@i = TG

™

that is strictly increasing in r;. Note that the advertiser is also making positive profits on every outlet,
since . 2 2

Tapva =Tig. %96 = 5
where 77y, is the equilibrium profit level for the advertiser on outlet .

Going backwards to stage 1, note that outlets may, in principle, adopt a different pricing strategy
depending on whether they are publishing the signal or not, hence whether they are trying to “attract”
also interested readers or not. However, it is easy to note that, as long as m > 2 and n — m > 2, the
standard features of a Bertrand competition apply in this setting. Every outlet will try to undercut the
others in order to reach more readers. Given the zero marginal cost assumption, the only equilibrium
is the one where p; = p; =0 for V ¢,j € N. The readership decision is the same as above, hence the
profits are a convex function of outlets’ readership. In particular,

2 2
1 a 1l -« . C 1 1l -« .
b = 16¢ (m+ n ) viel Tid = 16c< n ) viel

For cases where Bertrand competition does not apply, the following lemma is sufficient for a zero
price equilibrium:

Lemma B1 Ifc < § then every outlet, irrespective of the market configuration and on whether they are
captured or not, will find optimal to set a price equal to 0 in order to mazimize the readership.

Proof of Lemma B1. If there is one free (say ¢) and (at least) one captured (say j) outlet, then the
captured one has the incentive to undercut the free one, since rationally ignorant voters would just pick
the cheapest one. Hence, outlet ¢ can either choose a positive price and sell in equilibrium to interested
readers only, or set p; = 0 getting a readership r; = a + 1_7“

If the optimal price is strictly positive, it must be the argmax, p; (1 —p;)a + ﬁ [(1—p;) a}Q, since
she will sell to interested voters only and their demand, as a consequence of the assumption about the
individual reservation price, is:

(1-p)a if p; € (0,1)
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Note that, after few manipulations, the objective function can be written as

« «
h(pi) == [(——1) 2—(7 1) —] B.3
) :=a (g5, —1)pi = (5.~ 1)+ 7 (B3)
so the function is quadratic in p;. Moreover, note that h (p;) = 0Vp; > 1 and that lim,, o h (p;) = 166 <
1—a )2
%. A necessary condition for an interior solution is the concavity of (B.3), hence 5= —1 < 0

or ¢ > {%. However, this is not sufficient. In fact, if & —1 >0, i.e. if ¢ < §, then h(p;) would reach
its maximum for a p; < 0, which of course is ruled out by the constraints. Hence, if {5 < ¢ < g, then
the only admissible solution is p; = 0, since the function would be strictly decreasing for p; € [0,1).
Moreover, note that if ¢ < {%, then h (p;) is a convex function in p; > 0. There are two possibilities, in
this case. Either the minimum of the function is in p; > 1 or it belongs to the interval (0,1). In the first
case, h (p;) would be strictly decreasing in (0, 1), and as a consequence the solution of the maximization
problem is p; = 0. The same is true also for the second case, since the function would be strictly convex
in [0,1] and as a consequence the maximum can only be on a corner. Since h (0) > 0 = h (1), then the
unique solution is p; = 0.

Finally, consider the case of n = 1. In case of capture, her objective function will be

W (pi) = pi (1= pi) (1= )+ ——[(1 = pi) (1 = )]

1
16¢
and, for the same argument as above, p; = 0 if ¢ < >32% that is greater than ¥. If she publishes the

8
signal, her objective function is

B (pi) = pi (1 —pi) + % [(1—p))?

and, for the same argument as above, p; = 0if ¢ < % g that is greater than ¢. Hence, the assumption of

¢ < ¢ ensures that the optimal price is 0 in every posmble market configuration and irrespective of the
capturing decision. =
As proved in Lemma B1, as long as ¢ is small enough?% even the monopolist outlet behaves in the same
2
T
16¢

way as in the “Bertrand competition” environment, and as a consequence 77, = 0 and 7; = 7, ; =
and all the rationally ignorant voters are equally divided between all the outlets

Finally, note that many types of media outlets offer their content for free (websites, most of the TV
channels, radio channels, free newspapers), deriving 100 per cent of their profits from advertising and,
as pointed out by Ellman and Germano (2009), revenues from advertising account for 50-80 per cent of
the total revenues of “standard” newspapers. Hence, the assumption is not far from reality.

36The assumption of ¢ < g is made for simplicity, since even captured outlets have a readership and hence a
pricing decision to make. Hence, for example if n = 2 and the politician needs to capture every outlet and the
optimal outside option choice for an outlet that rejects the bribe involves a positive price, then the other one
may find it optimal to impose a positive and slightly lower price. But this would affect the readership of those
outlets and hence the number of readers/voters informed and so on. Hence, this assumption plays a role only
when Bertrand competition does not apply.
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Appendix C Extensions of the model

This Appendix considers several extensions of the model. In particular, section C.1 considers a model
where some of the outlets do not receive the signal, i.e. there are outlets that focus on “soft news” only.
Section C.2 considers a version of the main model where outlets are allowed to fabricate a signal, when
they do not receive one. Finally, section C.3 considers the case of outlets ez ante asymmetric.

C.1 “No news” outlets

Keeping everything else unchanged, we assume that the total number of outlets is now N = n + z.
Of those, n outlets are “news outlets”, hence they receive the signal (with the same assumptions as in
the main body of the paper) and z outlets are “no news outlets”. They never receive the signal and
focus on other issues. It is common knowledge whether outlets are n-types or z-types.

The consumption choices of voters are unchanged, hence interested voters will just be available for
n-type outlets publishing the signal, while rationally ignorant voters can pick a z-type outlet as well.

We show that, basically, an increase in competition among z-type outlets is always beneficial for
the bad politician. First of all, we show that, when no news outlets are sufficiently numerous, the bad
politician is always re-elected without media capture.

Lemma C1 Ifz > (ﬁ?ﬂ, the bad politician is re-elected without media capture.
Proof of lemma C1.

Suppose s = b and that every outlet receiving the signal chooses to publish the news. As the sequentially
rational voting strategy described in lemma 1 is unchanged,?” the politician is re-elected without capture
if

n 1
a+ (11—« <=
( )n +2z 7 2
Re-arranging, this requires z > ﬁn, hence the statement of the lemma. m

Intuitively, this happens because a sufficiently high number of voters is kept uninformed even without
capture.

Even if z is sufficiently small, its effect on K is always negative. Similarly to the main model, in an
equilibrium with capture the bad politician can allow for a number of free outlets m* such that

Note that an increase in z makes m* weakly bigger, and of course m* reduces the total cost of capture,
as can be seen from equation C.1.

a 1-a\’ 1-a\’
K: — * —
(n m)[<m*+1+n+z> <n+z>

Moreover, the individual bribe to be paid to captured outlets is

«Q 1—a\’ 1—a\’®
bj=(——+ —
m*+1 n+4+z n-+z
Assuming that m* does not change with z (this would only increase the negative effect) and using chain
rule, it is clear that %’? < 0 for 6 > 1. Hence, even a discrete increase in z reduces the individual bribe
the politician has to pay to captured outlets.

Finally, from equation (C.1) it is clear that the role of an increase in n is unchanged in this extension.
Figure C1 shows how K changes for different values of z.

(C.1)

37Consumers of z-type outlets are indifferent between incumbent and challenger, hence they stick with the
incumbent. A different voting strategy would just change the threshold on z that allows for no capture.
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Figure C1: Plot of K for z = 0 (blue), z = 2 (yellow), z = 4 (green) as a function of n. Other parameters:
§=2a=04

C.2 News fabrication

In this section we allow for fabrication of signals. In particular, we assume that all the outlets can
receive a fabricated signal b with probability ¢ € (0,1) instead of s = (). An outlet receiving s = b can
publish §; = b and the voter cannot distinguish between true and fabricated piece of news (but of course
voters are aware of the possibility that pieces of news can be fabricated).

To summarize, outlets can receive 3 realizations of the signal: s = b with probability ¢ if § = b, s = b
with probability ¢(1 — q) if § = b and with probability ¢ if 8 = g, s = () otherwise. For tractability, we
keep the assumption that all the outlets observe the same signal. As they may have an interest in doing
so, both good and bad politicians can now engage in media capture. We show that, for every ¢, there
exist an equilibrium with the same characteristics.

Proposition C1 If a < %, for every ¢ € (0,1) there exist a symmetric pure strateqy PBE where the
equilibrium cost of capture is given by

(e 22 - (5]

and both types of incumbent engage in media capture with the same probability.

Proof of proposition C1.

We complete the proof in several steps.

Setp 1: if voters believe both types of politician engage in capture with the same probability (i.e.
o4 = 0p) and that outlets publish § = b whenever they can, then informed voters choose the challenger
and uninformed voters choose the incumbent. To see this, consider the belief updating for interested
voters:

o(1—0,)y
(1= o)y + 1 =7)g(l =) + (1 = q)p(1 — 0,)]

where a; is the (conjectured) probability that a type € incumbent engages in total capture.3® If O’; = al;,
then

Pr (0 = g|at least one §; = b) =

Pr (6 = glat least one §; = b) <~
because ¢ < ¢+ (1 — q)¢ and
_ (1~ ) + ¢o,)
(L =)+ ¢oy) + (L =ML =) (1 =) + (¢ + (1 = q)¢)y]

38There are some market configurations where partial capture is off the equilibrium path. We assume that
voters update in the same way in those cases as well.

Pr (0 =g/{si}iz1,.n =0)

>
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because g < 1. A similar logic applies to rationally ignorant consumers using an outlet supposed to be
silenced in an equilibrium with capture, as

P(1 —ag)y
p(1—og)y+ (1 =7)[g(1 —0op) + (1 = q)o(1 — o)

if 04 = 0. Finally, the case of rationally ignorant consumers using an outlet supposed to be free in an
equilibrium with capture (if it exists) is as follows:

Pr(@=gls;=0b) = <7y

_ Ll
oy + (1 =y)g+(1-q)d)

As a consequence, the sequentially rational re-election strategy does not change, provided that both
types of incumbent behave in the same way.

Pr (0 = g|§z = b)

<7

Step 2. As observing 5§ = b is still informative, voters’ consumption behaviour does not change
with respect to the benchmark model. As a consequence, profit maximizing outlets will publish § = b
whenever they can.

Step 3. Given the re-election strategy below, it is straightforward to notice that both types of
incumbent have exactly the same incentive structure, once they know outlets received either s = b or
s =b. As a consequence, the equilibrium cost of capture is the same for both types, namely

o=l l(m—gmﬁlna)é‘ <1naﬂ

and the number of outlets they need to silence is again the same as in the benchmark. Hence, oy = o3

and a; = 0; is the correct belief given the incumbent and the outlets’ equilibrium strategies. m

Intuitively, as long as falsification does not always happen and both types of incumbent are expected
to behave in the same way, § = b induces voters to choose the challenger and § = ) induces voters to
confirm the incumbent. Given this, the rest of the incentives are the same as in the benchmark model,
and of course profit maximizing outlets have an interest in publishing § = b whenever they can do so or
they are not silenced, and interested voters are still looking for this, as it is still informative.

Clearly, this result relies on outlets being purely profit motivated, and not caring about who is in
power or the truthfulness of the stories they publish. Moreover, it requires politicians of both types to be
equally willing to engage in capture. Relaxing those assumptions as well is unquestionably interesting,
and we mention the need to a better understanding of media capture with ideologically motivated outlets
among the avenues for further research. But we believe it goes beyond the scope of this paper.

C.3 Asymmetric outlets

The case of ex ante asymmetric outlets is complicated, as the precise effect of competition depends
on how new entrants affect the readership of incumbent outlets. However, we can show that the main
forces operating in the benchmark model are acting in the asymmetric case as well. For tractability, we
assume ¢ = 2 throughout this Appendix.

C.3.1 Influence of each outlet

In order to capture ex ante asymmetry, we assume that each outlet ¢ is characterised by a parameter
w; measuring its “influence”. It is exogenously assigned and captures the relative ability of each outlet
to reach out readers. Hence, if there are n outlets in the economy, Z?:l w; = 1.

In terms of readership, reminding that I defines the set of captured outlets and I the set of free
outlets, we have that r; = w;(1 — a)Vi € I and r; = a% + wi(1l — a)Vi € I¢. Intuitively, this

jerC Wi
means that each outlet is able to get a share of rationally ignorant voters equal to its influence, and that
publishing outlets get a share of interested voters equal to their influence relative to the total influence

of publishing outlets.
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C.3.2 Cost of capture

The rest of the model is unchanged. As a consequence, capture is meaningful for the bad politician,
after s = b, if

aJr(lfoz)ijg

jeIC

(C.2)

DN | =

Basically, the bad politician needs to silence outlets whose combined level of influence is sufficiently high
to keep enough voters uninformed.

Moreover, the bribe that the politician has to pay to each captured outlet, as a function of its
influence, is

by = <az°’ Fwi(l— a)) — (w1 — a))? (C.3)

jEIC Wi +Wi

As a consequence, we can claim the following proposition, that follows a very similar logic to Propo-
sition 1 in the online appendix of Besley and Prat (2006):

Proposition C2 There exists a pure strateqy PBE with sincere voting where the minimum total cost
the politician pays for media capture is

2
K = ming Z (awi +w;(1— oz)) — (wi(1 — a))? (C.4)

icl Yjerewi twi

subject to

Py 77 2(1 - )

and K < R.

Proof of Proposition C2.
The strategies for the voters are unchanged with respect to the benchmark model.

Moving to the interaction between the incumbent and the outlets, note that in any equilibrium
where it accepts a bribe outlet ¢ must correctly conjecture that a set of outlets with combined influence
> jerc wj (and that does not include i) publishes the signal. Hence, the bribe that compensates for the
lower profits in case of silence is given by (C.3). The total cost of capture is then simply the sum of
bribes for captured outlets, and the politician will choose those that minimize it (as per equation (C.4))
provided that the influence of free outlets is not too high (given by the constraint (C.2)) and that the
overall cost is below office rents. m

From the examination of (C.2), (C.3) and (C.4), it is clear that the precise effect of competition
depends on how any new entrant affects the influence of all the existing outlets. However, the three
forces that play a role in the benchmark model are active in this extension as well. In a nutshell,

e More competition may just increase the number of outlets to be captured, without relaxing the
constraint given by (C.2);

e More competition may reduce w;, making individual bribes cheaper;

e More competition may relax the constraint given by (C.2), hence allowing for more/bigger free
outlets and as a consequence decreasing individual bribes and, possibly, the total cost, without
reducing the effectiveness of capture.

C.3.3 Analysis

A first result we can formally prove is that, in case of total capture, K is increasing in the number
of outlets.

Lemma C2 If I€ is empty, then K is strictly increasing in n.
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Proof of lemma C2.
From equation (C.3), when I¢ is empty we can rewrite b; as

b; = [(a +wi(l—a))? = (w1 - a))z]
=« [a + 2(1 — a)wi}

As a consequence,
K=> b
i=1
= Za [a+2(1 — a)w]
i=1
=« Za—i—Q(l—a)Zw
i=1 i=1

=ana+2(1 - a)]
where the last line use the fact that Y. jw;, =1.m

The second result we can prove is that, for any level of target influence ), ;c w;, it is cheaper to
reach that amount of influence through the capture of multiple small outlets rather than through the
capture of one big outlet. We define with b;(w;) the bribe that has to be paid to outlet i of influence
w; in order to silence it. Moreover, we assume that the politician wants to allow free outlets for a total
influence equal to 1 —\ and that there exists a set of outlets such that the exact level of influence 1 —\ can
be reached either by silencing outlet ¢ letting j = 1, ..., k free or by silencing outlets j = 1, ..., k keeping
outlet ¢ free. For any Zjelc wj = (1 — A), the bribe to outlets that have to be captured irrespective
of the option of capturing the big one or many small outlets remains the same, hence we can compare
the two scenarios outlined above just by comparing the bribe the politician has to pay to outlet ¢ when
j =1,...,k are free and to outlets j = 1,..., k when outlet i is free. Lemma C3 shows that the former
is higher, hence the possibility of reaching the desired influence threshold capturing many small outlets
can make capture cheaper.

Lemma C3 For any ), jowj = (1—A), bi(w; =1—A) > ZkZQb (w;).

Proof of lemma C3.
Using equation (C.3),

_ 2
bi(lw;=1=X) = [(a(l_;\uw +wi(1— a)) — (wi(1 = Ck))ﬂ
S ((1_;")+w) (a+2(1—a)(l - A+w))
and
k>2 k>2 2
ij(wj) :Z [ ) —&—wj(l—a)) —<Wj(1—a))2]

> ) 2
= Z( 1_A§+%> (a+2(1 —a)(1 - A 4w;))

where obviously w; < w;Vj and Z;Ef wj = w;. It is also true that w; =1 — A, but we do not replace it
so that the comparison is easier to follow.
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Collecting terms, b;(w; =1 —X) > Zj:f b;(w;) implies

(2= =) (w)‘z(u—?ﬁ) *
00| (=) w2 (i) [0

Jj=1

As both (a+2(1 —a)(1 —))) and 2(1 — «) are strictly positive and w; < w;Vj, a sufficient condition for
the inequality to be true is

(W)zlg(u_;w) (C.5)

Jj=1

Suppose that the RHS of (C.5) is composed by two outlets, whose combined influence is equal to w;.
We define it T'. In order to show that (C.5) holds, we show that shifting influence from the biggest to
smaller outlets always decreases the cost.

r_ w; — € 2+ € 2
SN =) twi—e (I=X)+e
2 2
w; — € €
(=) (6%
20.)1'—6 w; + €
We show that, Ve € [0, %wi], % <0.39

In particular, note that
o _, (e (w=d
Oe (wi+€)3 (2w, —e)3

’r —2 )
0 _2%(% € (wi 6))20

e (Wi + )% (2w; —e)t

and

as 2w; — € > w; + € as long as € < %wi.

The second derivative always positive implies that the first derivative of I' is monotonically increasing
in €. Hence, it reaches its maximum when ¢ — %wi. We show that this maximum is 0, hence the first
derivative is negative.

or e =
lim,__ 1, — = 2w; ( zZ__ _ 2 =0
’ 3w; \3 dw; —w; |3
o O (554)"  (Fo)
Note that this result does not depend on a specific value of w;, nor by the fact that we assumed I is
composed by two outlets (the same argument applies if we split outlets further). It shows that (C.5)
always holds and as a consequence the statement of the lemma is true. m

The result of lemma C3 points in the same direction as proposition 1: if competition increases the
availability of smaller outlets that allow to get to the threshold, it makes capture cheaper.

Finally, the following numerical example shows that the non-monotonic effect of competition on the
possibility of media capture can hold in this environment as well. Table C1 summarizes the influence of
each outlet in different market configurations. Moreover, we assume o = 0.4.

It is straightforward to note that, from 1 to 3 outlets, total capture is the only option available to a
bad politician. In fact, even the outlet with the smaller possible influence is always able to inform enough
voters so that the bad politician does not get re-elected. To see this, note that o + (1 — «)0.2 = 0.52.
However, with 4 outlets, w, is sufficiently small so that the politician does not need to capture that
outlet as well. But of course this also decreases the bribe for the 3 outlets that the politician still needs
to capture. Table C2 summarizes those bribes and the total cost of capture that follows.

If R is between 0.65 and 0.79 we would observe capture with 1 and with 4 outlets, and free media

3¢ > %wi changes the labelling of the biggest outlet, hence the same argument applies but it is reversed.
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Number of firms 1 2 3 4

w1 1 06 05 045
wo 04 03 0.28
w3 0.2 0.19
w4 0.08

Table C1: Distribution of influence for different number of firms

Number of firms 1 2 3 4

by 0.64 0.448 0.4 0.299
bo 0.352 0.304 0.201
b3 0.256  0.143
K 0.64 0.8 0.96 0.643

Table C2: Distribution of bribes for different number of firms

with 2 and 3 outlets.
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Appendix D n as a real number

Figure D1 shows what happens if n is treated as a real number, rather than as a natural one. This is
obviously an approximation, since n is the number of outlets and hence it is discrete by nature. However,
it provides a different way of showing the non-monotonicity of K in n. It increases as long as increasing
the number of outlets dominates the effect of reducing their outside options, and then it starts decreasing
converging to 0 in the limit.

As a consequence, media capture occurs when there is a too small or a too large number of outlets.

0.75
0.70+
0.65
0.60

0.55

5 10

Figure D1: Plot of K (blue) and R (orange) as a function of n setting § = 2, « = 0.45 and R = 0.7.
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