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Abstract The number of Internet news media outlets has skyrocketed in recent years. We
analyze the effects of media proliferation on electoral outcomes assuming voters may choose
news that is too partisan, from an informational perspective, i.e., engage in partisan selective
exposure. We find that if voters who prefer highly partisan news—either because they are
truly ideologically extreme, or due to a tendency towards excessive selective exposure—
are politically “important,” then proliferation is socially beneficial, as it makes these voters
more likely to obtain informative news. Otherwise, proliferation still protects against very
poor electoral outcomes that can occur when the number of outlets is small and the only
media options are highly partisan. Our model’s overall implication is thus that, surprisingly,
proliferation is socially beneficial regardless of the degree of selective exposure.

Keywords Media bias · Media competition · Internet media · Selective exposure · Blogs ·
Elections

JEL Classification D72 · D81 · D83 · L82

1 Introduction

It is well known that the advent of the Internet has had tremendous impacts on both media
market structure and news content.1 Traditional media markets are comprised mainly of

1See Massing (2009) for a nice discussion of the decline of the traditional newspaper industry and growth of
Internet news media outlets.
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large outlets that appeal to wide audiences across the political spectrum. By contrast, the
online news market contains a much larger number of smaller outlets, with a greater variety
of political views.2

The seminal economic analysis of democracy, Downs (1957), implies these changes
likely are socially beneficial. Downs argues that a rational voter should delegate the task
of evaluating political platforms to a well-informed third party that shares the voter’s ideo-
logical view. Thus rational voters likely benefit from having greater media choice. Of course,
in reality voters may not be as rational as the Downsian view assumes. In fact, there is now
a large literature on the phenomenon of selective exposure—that individuals tend to seek
information confirming their prior beliefs and/or avoid information challenging those be-
liefs for psychological reasons—suggesting that voters indeed generally do not choose the
most informative news sources.3 Moreover, there is substantial concern that the interactions
between selective exposure and the recent growth of Internet media may be harmful for
democracy.4

In a recent paper, Chan and Suen (2008) formalize the Downsian view of news consump-
tion. In this paper we adapt their model to examine the effects of media proliferation on
electoral outcomes and social welfare allowing voters to consume news that is too partisan
from an informational perspective, i.e., engage in (excessive) partisan selective exposure.
We assume that this tendency results from voters being quasi-rational in their understanding
of media partisanship—that voters underestimate how extreme the media outlets really are.
This assumption is convenient in our set-up and provides a novel explanation for selective
exposure.5 But our results would not change substantially if we assumed that it was caused
by other factors, e.g., reinforcement-seeking or entertainment value. We refer to the gen-
eral tendency to consume “too partisan” news loosely as quasi-rationality, but acknowledge
that it may be individually optimal to choose an uninformative, but belief-reinforcing news
source.

While there has been a great deal of recent research on partisan selective exposure and
the growth of Internet media, much of the work has been empirical.6 The existing theory
literature on media markets and politics mostly considers settings with a small number of
firms, often just one or two.7 We believe our paper is the first to provide a theoretical frame-

2Seventeen distinct websites were “most frequented” by at least two percent of readers of online news in
2008 (Pew Research Center 2008), and according to Drezner and Farrell (2008) there were an estimated 70
million blogs worldwide in May 2007. Although the majority are likely personal and not focused on news,
there probably are thousands that mainly discuss politics. Baum and Groeling (2008) summarize evidence
showing that blogs are more partisan than traditional news sources.
3See Iyengar and Hahn (2009) and Garrett (2009) for recent studies, both of which include fairly extensive
literature reviews. Actually, even the introduction of Downs acknowledges the limitations of the rational
choice assumption in the context of political analysis.
4See, e.g., Sunstein (2001), Drezner and Farrell (2008), Pariser (2011), or Obama (2010), who says, “Whereas
most Americans used to get their news from the same three networks over dinner, or a few influential papers
on Sunday morning, we now have the option to get our information from any number of blogs or websites or
cable news shows. And this can have both a good and bad development for democracy.”
5It is also worth noting our assumption is consistent with the results of DellaVigna and Kaplan (2007),
who discuss how voters may be unduly influenced by partisan media due to what they call “nonrational
persuasion.”
6In addition to the studies cited above, see, e.g., Mutz and Martin (2001), Stroud (2008), Nie et al. (2010)
and Gentzkow and Shapiro (2011). A related, but distinct, literature studies how changes in media technology
may enable people to avoid political news altogether; see, e.g., Baum and Kernell (1999) and Prior (2005).
7Contributions include Strömberg (2004), Besley and Prat (2006), Andina-Díaz (2007), Bernhardt et al.
(2008), Gasper (2009), Kendall (2010) and Duggan and Martinelli (2011). Bernhardt et al. study markets
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work for analyzing the electoral effects of the number of media outlets becoming arbitrarily
large when voters make quasi-rational news choices.8 See Leeson (2008), Leeson and Coyne
(2005) and Coyne and Leeson (2004) for contributions to the media economics literature that
take a specifically public-choice perspective.9 Prat and Strömberg (2011) provide a recent
survey of the political economics literature on media.

We model the media market as a multi-round entry game. In each round, firms can enter
the market by incurring a fixed cost and choosing an editorial position that determines which
of two political parties it is more likely to support. Once in the market, an outlet’s editorial
position becomes fixed and known to subsequent entrants. After the entry process stops,
voters with heterogeneous political preferences (ideologies) decide whether and from which
outlet to consume news in order to learn which party better serves their interests. Finally, an
election is held and the voters’ payoffs are determined by the winning party’s policy.

Our entry game captures four important features of the Internet news market. First, news
is free. Each outlet’s revenue depends only on the size of its readership. Second, there is no
entry barrier. Potential outlets can always enter after incumbent outlets have chosen their
positions. Third, the political reputation of a media outlet is a crucial product characteristic
and is hard to change. Hence, an incumbent outlet cannot change its position to compete
with later entrants. Fourth, the number of firms in the market is unbounded.

Although the model is constructed to reflect Internet news competition, our characteriza-
tion of subgame perfect Nash equilibrium in a Hotelling-type setup for an arbitrary number
of firms is another, more general contribution of the paper. In static models of spatial com-
petition, a pure-strategy Nash equilibrium often fails to exist when there are more than two
firms. Our model avoids this problem by incorporating the dynamic incentive for firms to
locate in a way that deters future entry. Firms in our model behave in the same way as in the
(static) entry-deterring equilibrium proposed by Chan and Suen (2008) in an extension to
their basic model. We develop the game theoretic foundations for this behavior by making
the competition multi-round. Prescott and Visscher (1977) is the most similar previous work
of which we are aware; their paper informally discusses an entry process in which firms also
choose locations to deter entry, but only one firm at most can enter in each stage.

In our model, when voters are fully rational, welfare is maximized as the news choice
set grows very large due to optimal Downsian delegation. Liberal voters are most informed
when they get liberal news, and conservatives most informed when they get conservative
news. The reason is that only a liberal news source credibly can convince a liberal voter
to change her vote and support the conservative candidate. If there are no partisan news
sources, partisan voters are never persuaded to change their votes by the media, and so
essentially vote in an uninformed way. This result follows directly from Chan and Suen
(2008).

While this is perhaps counterintuitive, even more so is our finding that media prolifer-
ation is also socially beneficial both despite, and because of, voter quasi-rationality. The

with many firms but do not focus on the welfare effects of the number of firms increasing. Other formal
models of media markets that do not analyze political outcomes include Mullainathan and Shleifer (2005)
and Gentzkow and Shapiro (2006).
8The framework of Nie et al. (2010) is very similar, but not formalized, and does not directly address electoral
outcomes. Anand et al. (2007) consider a two-stage entry game that is similar to ours. Nagler (2007) analyzes
Internet media assuming consumers face cognitive costs that increase with the size of the choice set, causing
them to choose well known brands as the number of media alternatives grows. Neither of these papers analyze
the electoral consequences of media proliferation.
9These papers focus on the role of media in providing incentives for government officials to take socially
optimal actions, and the importance of the media’s independence from government for this role to be served.
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details depend on whether voters with extreme news preferences are important to the polit-
ical process (technically, whether one of them can be the median voter). Voters may have
these preferences for two reasons: (1) their ideologies are extreme, or (2) their ideologies
are moderate, but they make news choices that are too partisan. In either case, these voters
would never consume moderate news. They are thus completely uninformed when the me-
dia choice set is limited only to moderate news options. When there is a more diverse set of
media choices, these voters are more likely to consume news. Although the partisan outlets
chosen may be too partisan, given the voters’ true political preferences, getting some news
is always better than no news. As a result, welfare increases when the number and diversity
of media outlets increases.10 The increase is actually monotonic for comparative statics in
the particular market equilibrium we study; this is a very interesting feature of the result, but
likely not robust.

The situation is different when the election is determined only by voters with more mod-
erate news preferences. These voters would consume moderate news when there is no other
choice, and so having more diverse media outlets merely causes these voters to switch out-
lets. Since voters tend to select outlets that are excessively partisan, voter welfare may de-
cline as a result of the switching. We provide numerical examples showing welfare changes
in a cyclical manner as the fixed cost declines, and show analytically that the overall effect
of going from a monopoly market to one with many firms may be harmful if rationality is
low.

However, even in this case there are clear social benefits to having many media choices
rather than few. We show that welfare with unlimited media choice is guaranteed to be
greater than the minimum equilibrium duopoly welfare, for all levels of voter rationality.
The intuition is that duopoly welfare can become very low when market forces cause the
two outlets to differentiate widely. When this occurs the median voter is forced to get news
from an extreme, relatively uninformative outlet. When the number of media outlets is large,
there always exist relatively moderate outlets in the market as well as extreme ones. Having
many media outlets thus offers insurance, in a sense, against very poor welfare outcomes
that may occur when the number of outlets is small.11 Moreover, this result holds when
comparing more general duopoly outcomes (and not just those that occur in the equilibrium
we focus on) to outcomes with unlimited media choice.

Thus, our model implies that welfare improvement due to greater media choice is robust
to, or even enhanced by, a tendency towards partisan selective exposure. We certainly do not
claim to have the last word on this topic, however. There are many mechanisms outside our
model that could lead to harmful proliferation effects. We discuss our model’s limitations
and directions for future research, including empirical issues, in the final section.

10The prediction that extreme voters are more likely to get news when the media choice set expands is (ad-
mittedly somewhat loosely) consistent with the work of Nie et al. (2010), who find that people who consume
Internet news are relatively ideologically extreme. Nie et al. also find that Internet media consumers are more
likely to be interested in niche issues, behavior that our model does not take into account. We discuss this
further in the concluding remarks.
11The intuition for why welfare is potentially very low with two outlets is robust to the number of outlets
being generally “small;” the key is that the number of firms is not large enough to guarantee coverage of mod-
erate editorial positions. The proof for this result is only for particular conditions on the model’s primitives,
but numerical examples show the idea holds more generally.
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2 The model

2.1 Voting behavior and the electoral outcome

There are two political parties, liberal (L) and conservative (R), which are competing for
electoral office. Each party is committed to a fixed policy. The electoral outcome is deter-
mined by majority vote. There is a continuum of voters of unit mass. The utility function of
voter i is

ui(y, θ) =
{

θ − βi if y = L,

βi − θ if y = R,

in which θ is a random variable distributed uniformly on [0,1] that signifies the unobserved
political-economic state of the world, and y is the election winner. The parameter βi rep-
resents voter i’s preference for the conservative party; voter i prefers R to L if βi > θ . We
call βi voter i’s ideal cutoff. Voter preferences are subject to a random aggregate shock �

that is uniformly distributed on [−δ, δ], with 0 < δ ≤ 0.5. Given �, the fraction of voters
who prefer R when the state is x (i.e., with ideal cutoffs less than x, the realization of θ ) is
F(x − �).12 We assume that the distribution function F has a support on [−0.5,1.5] and a
density f that is symmetric over 0.5, strictly increasing (decreasing) when the argument is
less (greater) than 0.5.

Given �, the political preference of the median voter, denoted by βm, is 0.5 +�. Uncon-
ditional on �, βm is distributed uniformly on [0.5 − δ,0.5 + δ]. Thus the larger that δ is, the
more partisan the median voter may be. Since the median voter determines the election out-
come (as we show below), larger δ implies a more partisan voter can determine the electoral
outcome. The shock can be interpreted literally; for example, there appeared to be a leftward
shock to American voters due to the Watergate scandal as only 22% of them identified as
Republicans in 1974, as compared to 44% Democrats; usually the percentages are close to
even (Pew Research Center 2010). But there may be other reasons why the election may be
affected by the degree to which more extreme voters are informed. Perhaps they contribute
to campaigns, or have strong influence over the parties, or because turnout is uncertain.
We interpret δ as a modeling tool that captures the range of partisanship of voters who are
“important,” i.e. those who may influence the election outcome for a variety of reasons.

While θ is modeled as a real number, it incorporates complicated policy issues that are
costly to learn. For example, few voters are willing to spend the time to read enough about
the science, economics, and politics of global warming to decide whether a cap-and-trade
program is optimal policy. Instead of reporting the “whole unbiased truth” that no consumer
will read, a media outlet must select the news that is most relevant to its readers. To capture
this idea, it is assumed that all media outlets observe θ but only report whether θ is greater
than some strategically chosen threshold that, once selected, is fixed and publicly known.
We refer to θj , the threshold of media outlet j , as the outlet’s editorial position, and we say
that the outlet reports l, or endorses L, when θ ≥ θj and r (endorses R) when θ < θj . Thus,
outlets with editorial positions below 0.5 are liberal in the sense that they are more likely to
endorse L than R, and outlets with editorial positions greater than 0.5 are conservative in an

12To be clear, βi is voter i’s preference after the realization of the shock �. βi can be thought of as the sum
of a latent variable bi and �, in which the distribution of b across voters is F().
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analogous sense. We require each θj ∈ (0,1) so that media reports cannot be completely one-
sided. By contrast, each party produces “news” that always supports its own policy. Parties
L and R, therefore, are like news outlets with editorial positions 0 and 1, respectively. We
refer to this party-produced news as propaganda.

Since there is a continuum of voters, there is zero probability that an individual vote is
pivotal. To get around the “paradox of voting,” we follow Chan and Suen (2008) in assuming
that each voter cares about voting “correctly.” This means that each voter acts as if he were
the median voter, consuming media and voting to maximize utility accordingly. It is also
assumed that although the explicit price of news is zero, a voter consumes news if and only
if he perceives doing so strictly improves his voting decision.13 There must at least be some
psychological benefit to becoming more informed to compensate for the time and effort cost
of consuming news. This means that if a voter consumes news from an outlet, then he must
vote according to its recommendation.

If the median voter plans to consume news from outlet j , she has expected utility:

E
[
u(y, θ |θj )

] = E
[
u(R, θ |θ < θj )

]
Pr(θ < θj ) + E

[
u(L, θ |θ ≥ θj )

]
Pr(θ ≥ θj )

= (
β2

m − βm + 0.5
) − (βm − θj )

2. (1)

Since the first term in (1) is a constant, the voter’s objective is to choose j to minimize the
second term. Intuitively, the voter wants to vote for party L when θ ≥ βm. But if she follows
the recommendation of outlet j , she votes for party L when θ ≥ θj instead. When θj and
βm are further apart, the voter suffers from a greater information loss, and thus utility loss.

It is consequently straightforward to derive the voting and news consumption behavior of
rational voters. Suppose there are n distinct editorial positions θ1 < θ2 < · · · < θn. Extreme
voters with ideal cutoffs weakly less than θ1/2 or weakly greater than (1 + θn)/2 do not
consume any news, since these voters are unwilling to vote according to any outlet’s recom-
mendation.14 The first group always votes for L while the second always votes R. Moderate
voters with ideal cutoffs between θ1/2 and (1 + θn)/2 consume news from the outlet whose
editorial position is closest to their political preference.15 Note that since the voting decision
is binary, a voter would not gain from consuming news from more than one outlet.

If voters were fully rational, a standard revealed-preference argument would suggest that
voters are better off when they can choose from a larger set of news outlets. But, as we argue
above, concerns over a proliferation of media choice stem in part from worries that voters
are less than fully rational. We assume that voters misperceive the editorial position of each
outlet j as

θ̃j ≡ ρθj + (1 − ρ)
1

2
, (2)

13It would not affect the welfare analysis if we instead assumed that any voter for whom no news outlet
improves his voting decision—i.e., the most extreme voters—gets news or propaganda from the outlet or
party whose editorial position is closest to his ideal cutoff.
14We assume that if a voter is indifferent between two media options, the voter chooses the more partisan
option.
15This is a way of formalizing the Downsian idea that rational voters delegate the evaluation of policies
to experts with goals similar to their own. The news consumption rule for moderate voters is linear, in the
sense of being independent of the value of the particular political preference and whether the closest outlet is
located to a voter’s right or left, due to the linearity of the utility function.
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with ρ ∈ (0,1).16 If ρ were 1, voters would be fully rational; if ρ were 0, voters would treat
all outlets as neutral, i.e., equally likely to report l or r . Quasi-rational voters with ρ ∈ (0,1)

perceive the media positions in a way biased towards 0.5, causing the voters to underestimate
their partisanship. If voters misperceive the positions of news outlets, it is natural that they
misperceive the positions of the parties as well; hence we assume that voters perceive party
L’s position as 0.5(1 − ρ) and party R’s position as 0.5(ρ + 1).17

Our quasi-rationality assumption can be directly interpreted as voters not sufficiently
adjusting their beliefs regarding the positions of partisan outlets from the perfectly centrist
position. This may be due to voters “satisficing” and simply not exerting the effort needed to
learn or understand the exact positions of partisan outlets. The centrist position of 0.5 is the
natural starting point, and it is indeed the average position in all equilibria we analyze. Very
similarly, voters may adjust insufficiently due to the “anchoring” bias, with the position
0.5 being the anchor in this context.18 Operationally, however, what is most important is
the assumption’s implication: that voters choose outlets that are too partisan (i.e., too likely
to confirm the voters’ prior preferred party), given the voters’ actual political preferences.
As discussed above, this behavior is supported by the large literature on partisan selective
exposure.

Except for their misperception of the parties and news media, quasi-rational voters are
just like fully rational voters. Thus, quasi-rational voters also choose the outlet that of-
fers highest (perceived) expected utility, and vote according to the outlet’s endorsement,
or choose no outlet. Far left voters with ideal cutoffs less than 0.25(1 − ρ) do not consume
any news; those with ideal cutoffs between 0.25(1 − ρ) and 0.5(0.5(1 − ρ) + θ̃1) consume
liberal propaganda. Both groups always vote for L. Far right voters behave analogously.
Moderate voters consume news from the outlet whose perceived editorial position is closest
to their own. Compared to fully rational voters, quasi-rational voters are less likely to con-
sume news as they are more susceptible to party propaganda, and when they do consume
news, they tend to choose outlets that are more partisan due to their misperception of the
media positions.

Voters’ news consumption behavior satisfies a monotone sorting property: more liberal
voters consume news from more liberal news outlets. Since media reports are also monotone,
if the median voter votes L, voters more liberal than the median voter must also vote L.
Likewise, if the median voter votes R, more conservative voters must also vote R. The
electoral outcome, therefore, is indeed determined by the median voter.19

Before proceeding, a few remarks are in order regarding the differences between our
model and that of Chan and Suen (2008). We simplify their model by assuming that polit-
ical platforms are fixed. We extend their model by allowing for quasi-rationality, making

16We write x̃ to denote the voters’ misperception of the variable x in general, so x̃ = ρx + (1 − ρ)/2.
17This assumption might seem more natural if we replaced the parties with extreme media outlets taking
editorial positions of 0 or 1. Allowing for these outlets would complicate the equilibrium analysis, but would
not affect the welfare results, as these outlets would serve the same purpose as the (uninformative) parties
and thus not affect the information received by any voter. Thus our assumption that only parties take extreme
positions, and voters misinterpret these positions, does not compromise the generality of the general welfare
analysis.
18See, e.g., Simon (1987) and Kahneman et al. (1982) for background on satisficing and anchoring, respec-
tively.
19Unless the median voter’s outlet is the most conservative outlet that reports l, and the median voter is the
most conservative reader of that outlet, at least some voters who are more conservative than the median voter
will vote L when the median voter does. Hence, it is a probability-zero event that only a weak majority votes
L when the median voter does.
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media competition a multi-round game, and focusing our analysis on equilibrium outcomes
with many media firms. We also modify their assumption regarding the shock to voter pref-
erences.

2.2 Media competition

We model entry to the news market as a multi-round game. There is an infinite number of
potential media outlets. In each entry round t = 1,2, . . . each outlet that has not entered so
far independently decides whether to enter the market and, if it chooses to enter, selects an
editorial position in (0,1) and incurs a fixed cost S. Once an outlet has entered, it cannot
exit, incurs no additional costs, and its editorial position becomes public and fixed. The entry
process stops when no firm enters in some round.

To summarize, the timing of the model is:

1. Given S, the potential media outlets enter the market according to the process described
above. The editorial positions of all outlets in the market are observed by all voters.

2. The random variables θ and � are realized; the former is observed only by the media
outlets and the latter is observed by all voters (and the outlets, but this does not matter).

3. Given (θ1, . . . , θn) and ρ, voters choose the outlet or party, if any, from which to consume
news and observe the outlets’ news reports.

4. All voters vote; the party with the majority of votes is elected, and voters obtain their
payoffs.

We assume that media outlets set their editorial positions before the realization of � and θ ,
as the ideological reputation of a news outlet is hard to change, but political preferences may
vary significantly across elections. We also assume that each media outlet’s revenue is equal
to the size of its readership (revenue comes only from advertising). In reality, most Internet
news sites are free. Each outlet’s readership size is a stochastic function of �. Define

F ∗(x) ≡ 1

2δ

∫ δ

−δ

F (x − �)d�

as the expected number of voters with ideal cutoff less than x. Let f ∗ denote the density of
F ∗. It is straightforward to show that f ∗, like f , is also symmetric and strictly increasing
when θ < 0.5.

Let � = (θ1, . . . , θn), denote the editorial positions of n outlets, with 0 < θ1 < · · · <

θn < 1. Write θ̃0 for the perceived position of party L, and θ̃n+1 for the perceived position of
party R. The expected market size of outlet i is

Si(�) ≡ F ∗(0.5(θ̃i + θ̃i+1)
) − F ∗(0.5(θ̃i + θ̃i−1)

)
.

When multiple outlets have the same position, they split the position’s market share equally.
A strategy for each potential media outlet is a series of functions that determines at each

entry round (if it occurs and if the outlet has not entered yet), whether to enter and, if it
enters, what position to take, given the entry decisions of the other firms up to that point.
A strategy profile of all potential entrants is a subgame perfect Nash equilibrium (SPNE) if
it induces a Nash equilibrium in every subgame. Omitted proofs are provided in an online
appendix (http://people.oregonstate.edu/~stonedan/proliferation_appendix.pdf).

http://people.oregonstate.edu/~stonedan/proliferation_appendix.pdf
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3 General welfare analysis

We first analyze how social welfare is affected by changes in the number of media firms and
their editorial positions, independent of whether the firms are at their equilibrium positions.
This gives intuition both for how the model works, and the relation between media market
changes and welfare that are general, and not reliant on any particular equilibrium concept.
To simplify, we restrict attention here to a baseline case in which δ = 0.5. This is the natural
case to focus on because it allows voters with all preferences in the support of θ , [0,1], to
be potentially influential.

Since each voter i’s utility is linear in βi , whose distribution is symmetric across βm,
average voter utility is equal to the median voter’s utility.20 And as discussed above, the
electoral outcome is indeed determined by the vote of the median voter. Consequently we
need only to analyze the median voter’s welfare to analyze social welfare.

Suppose there are n outlets with positions θ1 < · · · < θn. From (1), given βm the expected
welfare loss (WL) when the median voter follows the endorsement of outlet i is (βm −θi)

2.21

When δ = 0.5, βm has distribution U [0,1]. Expected WL unconditional on βm is then

WL(θ1, . . . , θn) =
∫ 0.5(θ̃0+θ̃1)

0
β2

mdβm +
n∑

j=1

∫ 0.5(θ̃j +θ̃j+1)

0.5(θ̃j−1+θ̃j )

(βm − θj )
2dβm

+
∫ 1

0.5(θ̃n+θ̃n+1)

(βm − 1)2dβm. (3)

To understand this, recall that the median voter optimally gets news from outlet i, for
i ∈ {1, . . . , n}, when βm is closer to the perceived position of i than to that of any other
outlet or party, i.e., when βm ∈ (0.5(θ̃i−1 + θ̃i ),0.5(θ̃i + θ̃i+1)). Since the support of βm is
[0,1], the median voter may choose to get news from any of the n outlets. This explains the
middle term on the right-hand side (RHS) of (3). The median voter may also choose to get
propaganda or no news at all. This occurs when βm < 0.5(θ̃0 + θ̃1) or βm > 0.5(θ̃n + θ̃n+1).
But in those cases he either always votes L or always votes R, so his welfare loss is the same
whether he gets propaganda or not (β2

m and (βm − 1)2, respectively). This explains the first
and last terms on the RHS of (3).

The marginal effect of θi , i ∈ {1, . . . , n} on WL can be written:

∂WL

∂θi

= ρ(θi+1 − θi−1)
(
θi − E

(
βm|βm ∈ [

0.5(θ̃i−1 + θ̃i ),0.5(θ̃i + θ̃i+1)
]))

︸ ︷︷ ︸
Direct Effect

+ 0.5ρ(1 − ρ)(θi+1 − θi)
(
1 − (θi+1 + θi)

)
︸ ︷︷ ︸

Readership Effect (Right)

+ 0.5ρ(1 − ρ)(θi − θi−1)
(
1 − (θi + θi−1)

)
︸ ︷︷ ︸

Readership Effect (Left)

. (4)

20We ignore news firm profits to focus on voter welfare. It would be difficult to compare these outcomes.
21Welfare loss is defined as the difference between voter utility with full information (i.e., when the voter
observes θ himself or gets news from an outlet with editorial position equal to the voter’s ideal cutoff) and
actual voter utility.



Public Choice

The direct effect of an increase in θi is the effect that results from the change in i’s
position, holding the readership of i fixed. This affects WL only when the median voter is
part of i’s readership, i.e., when βm ∈ [0.5(θ̃i−1 + θ̃i ),0.5(θ̃i + θ̃i+1)]. The direct effect is
the effect of i becoming marginally more conservative; after the change in i’s position the
median voter votes R instead of L when the state is θi .

Since the first part of the direct effect, ρ(θi+1 −θi−1), is always positive, the direct effect’s
sign is determined by the difference between θi and the expected ideal cutoff of the “poten-
tial median voters” (those with ideal cutoffs in [0.5 − δ,0.5 + δ]) who consume news from
outlet i. Since quasi-rational consumers tend to consume excessively partisan news, this
sign tends to be negative for liberal outlets. Thus, when a liberal outlet becomes marginally
more conservative, the direct effect is for WL to decrease, i.e., welfare improves. A liberal
outlet becoming marginally more liberal causes welfare to worsen. The conservative side is
symmetric.

A change in θi also affects the readership composition, or extensive margin, of outlet i

and its neighboring outlets. As outlet i becomes more conservative, it gains the most liberal
consumers from its more conservative neighboring outlet while losing its own most liberal
consumers to its liberal neighbor. These effects, which we refer to as the readership effects,
are captured by the second and third terms on the RHS of (4).22 Note that they are zero when
ρ = 1. Since the readership effects only involve voters indifferent between two outlets, and
a rational voter indifferent between two outlets must obtain the same utility from each, there
is no welfare effect when a rational voter chooses to switch outlets.

But when a quasi-rational voter is indifferent between two outlets, she would be strictly
better off choosing the more moderate one. Thus both readership effects can easily be signed
as positive if ρ ∈ (0,1) for liberal outlets, and both effects are negative for conservative out-
lets. This means that when outlets move towards the center, the readership effects increase
WL. As outlets “spread out” and become more partisan, the readership effects reduce WL by
inducing voters to consume news from more moderate sources.

Since βm is uniformly distributed,

E
(
βm|βm ∈ [

0.5
(
θ̃∗
i−1 + θ̃∗

i

)
,0.5

(
θ̃∗
i + θ̃∗

i+1

)]) = 0.25
(
θ̃∗
i−1 + 2θ̃∗

i + θ̃∗
i+1

)
. (5)

Substituting (5) into (4) and simplifying,

∂WL

∂θi

= 0.5ρ(2 − ρ)(θi+1 − θi−1)
(
θi − 0.5(θi+1 + θi−1)

)
. (6)

The sign of this expression is determined by the sign of (θi − 0.5(θi+1 + θi−1)). It fol-
lows that, in general, WL increases when an outlet moves closer to its nearer neighbor, and
WL decreases when outlets move towards the more distant neighbor. Moreover, the outlets
should be evenly spaced for ∂WL

∂θi
= 0 for each i, the necessary condition to attain a welfare

maximum, for a given number of outlets.
To elaborate further by example, suppose that outlets i − 1, i and i + 1 are all liberal

(θi−1 < θi < θi+1 < 0.5). Then the readership effects for i are both positive. If the direct
effect is also positive, which occurs when i is more conservative than its average potential
median voter reader, then clearly ∂WL

∂θi
> 0, and welfare would improve if i became more

22See Durante and Knight (2012) for empirical evidence of this type of behavior; they found that when the
center-right took control of the Italian government from the center-left, causing the slant of public television
to move right, this shift attracted some new right-leaning viewers to public television, while left-leaning
viewers defected for other, more leftist media sources.
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liberal (θi decreased). If i is sufficiently liberal, then the direct effect will be negative. This
makes the sign of ∂WL

∂θi
ambiguous. But once the direct effect is negative, its magnitude

increases as i becomes more liberal. Intuitively, i’s readers are getting news that is increas-
ingly too partisan as i moves left. Also, it is clear from (4) that the left readership effect goes
to zero as i moves left, while the right effect gets larger. The changes in these two effects
roughly cancel. Consequently, when i is sufficiently far left, then the direct effect dominates
and ∂WL

∂θi
< 0.

We obtain a clean closed form expression for ∂WL
∂θi

in (6) from the assumption of uniform
�. But we can note some other interesting implications of (4) that do not rely on this as-
sumption. Since the readership effects are zero when ρ = 1, outlet i should take a position
such that its direct effect is zero to achieve ∂WL

∂θi
= 0 when voters are rational. That is, each

outlet’s position should equal the average preference of its potential median voter readers
(θi should equal E(βm|βm ∈ [0.5(θ̃i−1 + θ̃i ),0.5(θ̃i + θ̃i+1)])); this is unsurprising since it
is essentially a standard welfare result for horizontally differentiated products. However,
since the readership effects are always non-zero when ρ < 1, this implies that the direct
effect also needs to be non-zero to cancel them out and make ∂WL

∂θi
= 0 to minimize WL. This

means that, in general, partisan outlets should take positions that are more partisan than their
average potential median voter reader when voters are quasi-rational. This is due to the en-
dogenous nature of readership; when ρ < 1 and readers choose outlets that are too partisan,
each outlet should be more partisan to counter readership losses that would occur otherwise.

These results are summarized by the following proposition.

Proposition 3.1 Suppose that there are n outlets and δ = 0.5. Then:

1. For any i ∈ {1, . . . , n}, ∂WL
∂θi

> (=) < 0 iff θi > (=)(<)0.5(θi+1 + θi−1).
2. Welfare is maximized only if for each outlet i such that θi+1 < 0.5 or θi−1 > 0.5: θi < (>)

E(βm|βm ∈ [0.5(θ̃i−1 + θ̃i ),0.5(θ̃i + θ̃i+1)]) if θi < (>)0.5.

We discuss one additional preliminary general result. We can use (4) and (6) to sign
the effect of market entry. Suppose that outlet i was an entrant and took a position
θi ∈ [θi−1, θi+1]. Clearly welfare would be unaffected by entry if θi = θi−1 or θi = θi+1,
and welfare is continuous in θi for all θi ∈ [θi−1, θi+1]. Moreover, (6) implies that the wel-
fare effect of entry would be weakly increasing in θi for θi ∈ [θi−1,0.5(θi−1 + θi+1)], and
otherwise weakly decreasing in θi , strictly if θi �= 0.5(θi−1 + θi+1). Thus, welfare is always
strictly improved by entry, when the entrant takes a distinct editorial position. While this
result would be almost trivial if voters made rational choices, the result is striking given that
it holds for all ρ > 0.

Proposition 3.2 Suppose there are n outlets and δ = 0.5. Then if a new outlet enters the
market and takes position θe ∈ (0,1) \ {θ1, . . . , θn}, then welfare strictly improves.

Both of these propositions suggest that media proliferation improves welfare despite
quasi-rationality. Proposition 3.2 is unambiguous, while Proposition 3.1 would suggest this
if proliferation is associated with outlets spreading out and becoming more partisan. How-
ever, the results do not describe the relation between declining S and welfare when outlets
are in their equilibrium positions. The results also do not apply to values of δ other than 0.5.
The following sections address these issues.
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4 Equilibrium

This section formally characterizes the equilibrium editorial positions and briefly discusses
the intuition for them. If S is too large the market cannot support even a monopoly outlet;
henceforth, we assume S < S ≡ 1 − 2F ∗(0.5(1 − 0.5ρ)) so that there is at least one active
outlet. Let ζ0 = 0 and define ζi , for i ≥ 1, recursively by the equation

F ∗(ζ̃i ) − F ∗
(

ζ̃i + ζ̃i−1

2

)
= S. (7)

Let q(S) ≡ max{i|ζi < 0.5}.23

Proposition 4.1 When S ≥ 0.5 − F ∗(0.5(1 − 0.5ρ)), there is a pure-strategy SPNE where
one outlet enters immediately at 0.5 and other potential entrants are deterred. Otherwise,
for all i ≤ q(S), a pair of outlets enters at positions ζi and 1−ζi , respectively. If, in addition,
S < 1 − 2F ∗(0.5(0.5 + ζ̃q(S))), there is a centrist outlet at 0.5.

We conjecture that this equilibrium is unique, except for a measure-zero set of S where
a firm may be exactly indifferent about entering at 0.5 (the entry process is explained be-
low). Subsequent comparative statics and welfare analysis assume that, if there are multiple
equilibria, then this is the equilibrium that is selected.24 The issue of indifference regarding
entry for some S does not affect any of the subsequent analysis.

The intuition for how entry-deterrence incentives leads to this equilibrium is explained
as follows. Panel A of Fig. 1 shows an example of an equilibrium. The four partisan outlets
(outlets 1, 2, 4, and 5) are located as close to 0.5 as possible, due to f ∗ being single-peaked,
while deterring entry on their flanks. Entry is deterred since the best an entrant could do
is choose a position marginally more partisan than an existing outlet and obtain a market
size of just under S. If an active outlet deviated toward 0.5, then an entrant could enter in
the next round and obtain a market size greater than S by taking the outlet’s equilibrium
position. This would cause the deviating outlet to end up with a market size smaller than S.
This is shown in Panel B, for the case of outlet 2 deviating.25

Let

S∗ ≡ {
S ∈ (0, S)|S = 1 − 2F ∗(0.5(0.5 + ζ̃q(S))

)}; (8)

S∗∗ ≡ {
S ∈ (0, S)|ζq(S) = 0.5

}
. (9)

S∗ and S∗∗ are the sets of S where entry occurs after a marginal decline in S. If S ∈ S∗ the
new outlet enters at 0.5, and if S ∈ S∗∗, the entrant locates marginally close to 0.5. This is
due to the other outlets deterring entry on their more partisan flanks. The position 0.5 is
unoccupied before the entry for S ∈ S∗, but there is an existing centrist outlet before entry

23Given ζi−1, ζi is uniquely defined since f (ζ ) is increasing when ζ is less than 0.5.
24Even if there are multiple equilibria, this one is highly plausible, as firm behavior in it is consistent with
the empirical patterns in the new media discussed above (how media were more centrist when costs were
higher, and have become more partisan as technology has evolved and the number of outlets has increased).
Moreover, while it is important to understand equilibrium media behavior, we again note that many of our
welfare analysis results do not depend on media outlets behaving as they do in any particular equilibrium.
25It is shown in the formal proof that it is subgame perfect for the entrant to take the original position of the
deviating outlet.
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Fig. 1 Panel A shows an
example of equilibrium with five
active outlets. The shaded
regions labeled S are the liberal
and conservative “flanks” of
outlets 2 and 4. The shaded
regions to the left and right of θ̃3
are the liberal and conservative
markets of outlet 3, which is
perfectly centrist. Panel B shows
the effect of a deviation by outlet
2 to the right, entry to outlet 2’s
left at θ̃e in the subsequent stage

for S ∈ S∗∗. In this latter case, entry occurs when the existing centrist’s market size would
have just exceeded 2S, and after entry the existing centrist takes a marginally non-centrist
position symmetric to the entrant’s. As S declines, the two near-centrists spread out (like
other outlets, just enough to deter entry on their flanks). Eventually the market size of an
outlet that took position 0.5 would equal S. When this occurs, entry again occurs at 0.5. As
S continues to decline, all partisan outlets continue to spread out to deter entry, while the
centrist outlet stays put. Eventually the centrist outlet’s market size is 2S again and entry
again occurs at 0.5, and the process repeats itself. The number of outlets goes to infinity as
S goes to zero.26

The following corollary summarizes the comparative statics of equilibrium positions with
respect to S. Let θ∗

1 ≤ · · · ≤ θ∗
n denote the equilibrium positions of the active outlets, which

are each a function of S (we suppress the argument), and let θ∗
0 = 0 and θ∗

n+1 = 1.

Corollary 4.2 As S declines, existing outlets adopt more partisan positions. For i =
1, . . . , n,

dθ∗
i

dS
< (>)0 if θ∗

i > (<)0.5.

26We would like to stress that our discussion relates to comparative statics. The results should not be inter-
preted as implying that as S declines over time existing media outlets will change their editorial positions or
that entries always occur at the center during this process. A dynamic analysis of S declining is beyond the
scope of this paper.
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Fig. 2 Illustration of equilibrium outlet positions and number of active outlets as functions of S, ρ; f is
truncated normal distribution with σ = 0.2, δ = 0.2

If θ∗
i = 0.5 and S /∈ S∗∗, then

dθ∗
i

dS
= 0. For any S ′ ∈ S∗, the number of active outlets is 2q(S ′)

and there exists S ′′ < S ′ such that for all S ∈ (S ′′, S ′), the number increases to 2q(S ′) + 1
with the new outlet entering at 0.5. For any S ′ ∈ S∗∗ and ε > 0, the number of active outlets
is 2q(S ′) + 1 and there exists S ′′ < S ′ such that for all S ∈ (S ′′, S ′), the number increases to
2q(S ′) + 2 with the new outlet entering at a position in (0.5 − ε,0.5).

Figure 2 illustrates how the number of outlets and their positions change as S declines
for different values of ρ. Let �∗(S) ≡ (θ∗

1 (S), . . . , θ∗
n (S)) denotes the equilibrium positions

of the active outlets. Since the density of voters is higher near the center, outlets nearer
the center must be closer together to prevent entry. Thus, for any given S each non-centrist
outlet is closer to its moderate neighbor than its partisan neighbor. This result is formalized
as follows.

Corollary 4.3 For all i = 1, . . . , n, θ∗
i > (<)(=) (θ∗

i+1 + θ∗
i−1)/2 if θ∗

i < (>)(=)0.5.27

We present one additional result. The gap between adjacent outlets narrows as S becomes
small, and voters have a more diverse set of choices when S is low. For any ε > 0, there exists
S ′ such that for all S < S ′, θ∗

1 < 2ε. By Corollary 4.3, the distance between any two adjacent
outlets must then be less than 2ε. Hence, any position must be within ε of some outlet when
S < S ′.

27Strictly speaking, the corollary holds only for almost all S as there is a measure-zero set of S where if
θ∗
i

= 0.5, then either θ∗
i−1 or θ∗

i+1 (but not both) also equals 0.5
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Corollary 4.4 For all ε > 0 and x ∈ [0,1], ∃S ′ > 0 such that ∀S < S ′, there exists an outlet
i with an equilibrium editorial position in the ε neighborhood of x.

5 Equilibrium welfare

We now analyze welfare when outlets are in their equilibrium positions. The last sec-
tion showed that a declining S creates two possible effects. First, existing outlets spread
out to protect their flanks. Second a new outlet enters the market at the center whenever
S ∈ S∗ ∪ S∗∗. If there is an incumbent outlet at 0.5, then entry has only a marginal effect
on welfare. This effect is equivalent to that which would occur if there were two outlets
at 0.5 that became symmetrically marginally partisan. The effect of this type of change in
market structure is analyzed further below. But if there is no outlet at 0.5, then entry strictly
improves welfare. This is implied by the analysis in Sect. 3, but is especially clear for equi-
librium entry as it always occurs at the perfectly centrist position. Since voters in our model
overestimate the information value of non-centrist outlets, a voter must be better off if he
switches to the centrist outlet after it enters.

Lemma 5.1 Suppose that none of the existing outlets has adopted a position of 0.5. Then
adding a new outlet at 0.5, holding the positions of the existing outlets fixed, increases
welfare.

The welfare consequence of the spreading out of the existing outlets is more complicated.
Let WL(�∗(S)) denote the expected welfare loss for the median voter when outlets are in
their equilibrium positions, given S. We sometimes write WL(�∗(S)) as just WL∗(S) or WL∗

for convenience. For S /∈ S∗ ∪ S∗∗, the marginal effect of S on WL∗ is

dWL∗

dS
=

α∑
i=α

∂WL

∂θi

∣∣∣∣
�=�∗(S)

dθ∗
i

dS
, (10)

with

α ≡ min
{
i ∈ {1, . . . , n} | 0.5(θ̃i + θ̃i+1) ≥ 0.5 − δ

};
α ≡ max

{
i ∈ {1, . . . , n} | 0.5(θ̃i + θ̃i−1) ≤ 0.5 + δ

}
.

Outlets α and α, respectively, are the most liberal and most conservative media outlets from
which the median voter may get news. Outlets more partisan then outlets α and α have no
effect on WL as their consumers never decide the election outcome. In the baseline case,
α = 1 and α = n; when δ is less than 0.5 it is possible that α > 1 and α < n.

In Sect. 3, we derived an expression for ∂WL
∂θi

for the baseline case. It is easily shown that
this expression is the same for i ∈ {α + 1, . . . , α − 1}, independent of δ. But the expression
may be different for outlets α and α. To see this, note that ∂WL

∂θi
, i ∈ {1, . . . , n}, for the baseline

was contained a direct effect and two readership effects, as shown in (4). The readership
effects of i becoming marginally more conservative are that i loses potential median voter
readers to the outlet to its left, and gains them from the outlet to its right. For δ < 0.5, this is
not necessarily true. Some outlets may only have one readership effect.

For example, suppose that δ = 0.1, so βm ∈ [0.4,0.6]. Suppose also that n = 2, θ1 =
1 − θ2 = 0.3 and ρ = 0.5. Then 0.5(θ̃0 + θ̃1) < 0.4 and 0.5(θ̃2 + θ̃3) > 0.6, so potential
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median voters always get news from outlets 1 or 2, and never get propaganda. This means
that when outlet 1 becomes more liberal, while it gains readers from the liberal party, it
gains no readers who are potential median voters. Thus, there is no left readership effect.
Similarly, outlet 2 has no right readership effect.

Thus the marginal welfare effect of θi , i ∈ {α, . . . , α}, may be written as

∂WL

∂θi

= 1

2δ

[
ρ(θi+1 − θi−1)

(
θi − E

(
βm|βm ∈ [

0.5(θ̃i−1 + θ̃i ),0.5(θ̃i + θ̃i+1)
]))

︸ ︷︷ ︸
Direct Effect

+ 0.5ρ(1 − ρ)(θi+1 − θi)
(
1 − (θi+1 + θi)

)
IR
θi︸ ︷︷ ︸

Readership Effect (Right)

+ 0.5ρ(1 − ρ)(θi − θi−1)
(
1 − (θi + θi−1)

)
IL
θi︸ ︷︷ ︸

Readership Effect (Left)

]
, (11)

where IR
θi

is an indicator function that equals 1 when δ + 0.5 > 0.5(θ̃i + θ̃i+1), and IL
θi

equals

1 when 0.5 − δ < 0.5(θ̃i−1 + θ̃i ).28

Let

Q(S) ≡
(

(1 − ρ)0.5 + θ̃∗
1

2
,
(1 + ρ)0.5 + θ̃∗

n

2

)

denote the set of ideal cutoffs of news-consuming voters. If Q(S) ⊂ [0.5 − δ,0.5 + δ], then
IR
θi

= 1 and IL
θi

= 1 for all i ∈ {1, . . . , n}. This means that the probability the median voter
consumes propaganda is strictly positive, as βm ∈ [0.5 − δ,0.5 + δ]. In this case, (6) holds
for all i ∈ {1, . . . , n}, and it follows that

∂WL

∂θi

∣∣∣∣
�=�∗(S)

> (=) < 0 iff θ∗
i > (=)(<)0.5

(
θ∗
i+1 + θ∗

i−1

)
.

The baseline result regarding the marginal effect of a change in outlet position generalizes
from δ = 0.5 to the case of Q(S) ⊂ [0.5 − δ,0.5 + δ].

From Corollary 4.3 we know that in equilibrium, each outlet, with the exception of the
one at the center, is strictly closer to its more moderate neighbor,29 and from Corollary 4.2
we know the signs of the marginal effect of S on the equilibrium outlet positions. Hence,
the marginal effect of S on WL can be unambiguously signed:

dWL∗

dS
=

q(S)∑
i=1

∂WL

∂θi︸ ︷︷ ︸
+

∣∣∣∣
�=�∗(S)

dθ∗
i

dS︸︷︷︸
+

+
n∑

i=n+1−q(S)

∂WL

∂θi︸ ︷︷ ︸
−

∣∣∣∣
�=�∗(S)

dθ∗
i

dS︸︷︷︸
−

> 0. (12)

Since θ̃∗
1 ≥ (1−ρ)0.5 and θ̃∗

n ≤ (1+ρ)0.5, Q(S) ⊂ [0.5−δ,0.5+δ] for all S when ρ < 2δ.
We have the following proposition.

28The right-hand side includes the term 1
2δ

as this is the density of �, but this does not affect the results.
29The centrist outlet (if there is one) is equi-distant from its two neighbors.
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Proposition 5.2 When ρ < 2δ, welfare strictly increases as S decreases.

The proposition says that when rationality is sufficiently low, welfare monotonically im-
proves due to media proliferation. In Sect. 3, we showed that welfare increases as the outlets
spread out if each outlet is located closer to its more moderate neighbor, when δ = 0.5. In
Sect. 4 we showed that due to single-peaked f , outlets will indeed locate closer to their
moderate neighbors in equilibrium, and spread out as S declines. The proposition combines
these results, and generalizes them to cases such that δ is sufficiently high relative to ρ.
Intuitively, this is what is required for potential median voters to have extreme news prefer-
ences. If δ is large, then the median voter can be ideologically extreme. If that occurs (the
realization of � is large) she will have extreme news preferences for all ρ. If δ is small, then
the median voter is sure to be moderate. But she can still have extreme news preferences if
ρ is small too.

The key intuition for why welfare improves is the same as that described in Sect. 3. The
direct effect of an outlet becoming more partisan is likely harmful, while the readership ef-
fects are always beneficial. When an outlet is located closer to its more moderate neighbor,
the direct effect is weak. If there are two readership effects, which ρ < 2δ guarantees, they
dominate the direct effect, so the overall effect of an outlet becoming more partisan is bene-
ficial. In the introduction, we said that the intuition for welfare improving in this case (voters
with extreme news preferences can be the median voter) is that proliferation increases the
chance of these voters getting some news. This is equivalent to there being two readership
effects for each outlet. While for most outlets the readership effects involve voters switching
from one outlet to another, for each of the most partisan outlets, one of the readership effects
is due to voters switching from propaganda to that outlet, i.e., from no news to news.

Figure 3 illustrates how the media outlets’ positions and WL change with S for this case.
As S goes to zero, WL declines from about 0.05 to 0.04 when ρ = 1/3, and from about
0.03 to 0.01 when ρ = 2/3. To get a sense of the scale of these effects, note that if the
median voter’s ideal cutoff is 0.5 and she gets news from outlet 1 with θ1 = 1/3, which is a
fairly severe case of the median voter getting news that is too partisan, then WL = (1/2 −
1/3)2 = 0.028. If βm = 0.25 and the median voter gets no news, then WL = 0.252 = 0.0625.
Thus, the WL values represented in the figure correspond to losses that would occur for
particular situations with far from optimal news sources. These numbers may seem small
given the linear utility function, which implies potentially much larger losses from voting
incorrectly. For example, if βm = 0.5 and θ < 0.5 so that the median voter should vote
R, her expected utility from voting R is 0.25 and from voting L is −0.25; the loss from
voting incorrectly thus is 0.5. But the welfare loss from following the endorsement of sub-
optimal media outlets is usually not nearly this large because these outlets tend to endorse
only the “wrong” party when θ is close to β , and the utility difference between the parties
therefore is small. Moreover, the wrong endorsement occurs infrequently in equilibrium,
since partisan voters never choose outlets with editorial positions on the other side of the
spectrum, and centrist voters are never forced to get news from outlets that are extremely
partisan. This highlights a subtle result from our model, which is that due to the structure of
voting mistakes and news reporting, it is very unlikely for the welfare costs of sub-optimal
news consumption to be large relative to the scale of the utility function.30

30To be more concrete, consider the case of the median voter having ideal cutoff of 0.5 and getting news
from an outlet with position 0.3. Then the voter votes incorrectly only when θ ∈ [0.3,0.5] and her average
utility then is −0.1. Her average utility from voting correctly would have been 0.1. Moreover, the probability
of voting incorrectly is only Pr(θ ∈ [0.3,0.5]) = 0.2. So WL is only 0.2(0.1 − (−0.1)) = 0.04. (Social) WL
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Fig. 3 Examples of outlet positions (�∗(S)) and welfare loss (WL∗(S)); f is truncated normal distribution
with σ = 0.2, δ = 0.5; ρ < 2δ

Note that entry at 0.5 causes a discrete drop in WL only when the number of incumbent
outlets is even. The fact that WL declines monotonically follows from single-peaked f ,
since this is what drives outlets locating closer to their more moderate neighbors. This is
a standard assumption in this literature and, for empirical evidence in support of it, see
Radcliff (1993). However, the assumption is not obviously true—for example, the recent
literature on political polarization suggests that the distribution of voter preferences may be
bi-modal. If the assumption did not hold, Propositions 3.1 and 3.2 imply that the net welfare
effects of media proliferation would still be positive, though not necessarily monotone.31

When Q(S) ⊇ [0.5 − δ,0.5 + δ], voters who are not consuming news have no influence
over election outcomes, so a lower S that increases the fraction of these voters that do get
news may not improve welfare. We illustrate the point with the duopoly case. Suppose S is
such that there are two active outlets in equilibrium and Q(S) ⊇ [0.5 − δ,0.5 + δ]. Since
IL
θ∗

1
= IR

θ∗
2

= 0 in this case, we have can use (10), (11) and the symmetry of the model32 to
show

dWL∗

dS
= ∂WL

∂θ1

∣∣∣∣
�=(θ∗

1 ,θ∗
2 )

dθ∗
1

dS
+ ∂WL

∂θ2

∣∣∣∣
�=(θ∗

1 ,θ∗
2 )

dθ∗
2

dS

could be substantially higher than it is in the figure if ρ and δ were very small, or voters mistakenly chose
news sources with politics on the other side of the spectrum from their own ideologies.
31Moreover, if voter preferences were bi-modal rather than single-peaked, then relatively extreme outlets
would still have incentives to move toward the modes, so they would still locate closer to their moderate
neighbors in equilibrium.
32The existing readership effects cancel when both outlets become marginally more partisan.
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Fig. 4 Examples of outlet positions (�∗(S)) and welfare loss (WL∗(S)); f is truncated normal distribution
with σ = 0.2, δ = 0.05; ρ > 2δ

= 2ρθ∗
2

(
θ∗

1 − E
(
βm|βm ∈ [0.5 − δ,0.5]))dθ∗

1

dS
. (13)

Corollary 4.2 continues to imply that
dθ∗

1
dS

> 0. The sign of a decline in S is thus determined
by the relation between the outlet’s position and the expected ideal cutoff of the median
voter and is summarized as follows.

Proposition 5.3 Suppose that Q(S) ⊇ [0.5 − δ,0.5 + δ] and there are two active firms
in equilibrium. Then a marginal decline in S improves (worsens) welfare iff θ∗

1 is strictly
greater (less) than the average ideal cutoff of liberal potential median voters.

In this case, which requires sufficiently high ρ (≥ 2δ) to occur, a decline in S lowers
welfare when each outlet is more partisan than the average median voter who consumes
its news, i.e. the direct effect is the only effect. Welfare increases as S first declines after
the entry of the second outlet, but eventually welfare decreases as the outlets spread out.
The entry of the third outlet at 0.5 improves welfare. The effects of additional entry and
spreading out are difficult to analyze precisely with generality. Broadly speaking, welfare
goes through cycles as S declines and the identities of outlets α and α periodically change.33

Figure 4 illustrates this relationship with numerical examples. Note that WL is more volatile
when S is relatively high.

33In a previous version of the paper we analyzed a special case (where f is uniform and ρ = 4δ) in detail,
showing that welfare goes through well-defined cycles, with troughs and peaks that increase only if ρ is
sufficiently high, as S goes to zero. Results are available on request.
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To examine the overall welfare effects of declining S for the case of Q(S) ⊇ [0.5 −
δ,0.5 + δ], we can compare the extreme cases—the limit as S goes to zero and monopoly.
By Corollary 4.4, as S goes to zero WL converges to the WL that is attained when each
voter can choose an outlet with any position in (0,1). In this case, a median voter with ideal
cutoff βm ∈ (0.5(1 − ρ),0.5(1 + ρ)) will choose outlet i with θ̃i arbitrarily close to βm, i.e.,
with θi arbitrarily close to βm−(1−ρ)/2

ρ
, while a median voter with βm outside of this range

does not consume news. With monopoly, we know that θ∗
1 = 0.5. To simplify the analysis

here, we restrict attention to the case in which the median voter always consumes news
from this outlet. This can be shown to be equivalent to ρ > 4δ. These parameter values thus
favor monopoly in the welfare comparison, since they imply that increasing n only causes
potential median voters to switch outlets, and does not increase the fraction of these voters
who read news, as this is always 100%.

In this case the monopoly WL is

∫ 0.5+δ

0.5−δ

(βm − 0.5)2dβm,

while the limiting WL is

lim
S→0

WL∗(S) =
∫ 0.5+δ

0.5−δ

(
(1 − ρ)(βm − 0.5)

ρ

)2

dβm. (14)

The following is immediate.

Proposition 5.4 Suppose ρ > 4δ. Then welfare in monopoly is strictly greater than (equal
to) (less than) welfare in the limit as S goes to zero, and the number of media outlets becomes
arbitrarily large, iff 0.5 > (=)(<)ρ.

This says that if ρ is less than 0.5, but large relative to δ, then having only a single,
centrist outlet prevents voters from consuming partisan news in a socially beneficial way.34

Irrational voters make very poor choices. Market forces cause the monopoly choice to be
a relatively good (centrist) one. So monopoly is better than large choice sets. We should
interpret this result carefully, however. A monopoly outlet may be captured easily by special
interests and pursue a partisan agenda for reasons other than direct market share maximiza-
tion. Furthermore, similar results do not extend to duopoly. For any ε > 0, define

 ≡ {
F |∃θ1 s.t. 2

(
F ∗(0.5) − F ∗(0.5(0.5 + θ̃1)

))
= F ∗(θ̃1) − F ∗(0.5

(
θ̃1 + (1 − ρ)/2

))
, θ̃1 − 1/3 < ε

}
. (15)

Note that uniform F would be in  for all ε > 0 (however, we still restrict F to be strictly
single-peaked). Thus, the set  for small ε is the set of F s that are very similar to a uniform
distribution, or with sufficiently high mass in the tails. The following proposition says that
when F is in this set, then the limiting welfare is always higher than the minimum duopoly
welfare.

34The fact that welfare in the limit is greater than monopoly welfare when ρ > 0.5 actually holds for all δ,
but we omit the details explaining this in the interest of brevity.
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Proposition 5.5 There exists ε > 0 such that for all F ∈ , for all ρ ∈ (0,1) and δ ∈
(0,0.5],

max
S∈S(2)

WL∗(S) > lim
S→0

WL∗(S),

where S(2) is the set of S such that there are two active firms in equilibrium.

The intuition for this result is two-fold. There are two cases of parameter values, ρ < 2δ

and ρ ≥ 2δ. In the former, Proposition 5.2 holds and so limiting welfare is greater than any
duopoly welfare. In the latter case, Proposition 5.3 may hold and welfare may decline in
duopoly. Moreover, as Proposition 5.4 implies monopoly welfare may be higher than limit-
ing welfare, so duopoly welfare may also be higher, since duopoly welfare equals monopoly
welfare when the duopolist first enters and both outlets are centrist. The intuition for why
Proposition 5.5 still holds in this case is similar to the intuition for why welfare is most
volatile when the number of outlets is small, but greater than one, shown in Fig. 4 and men-
tioned above. As S declines, the duopolist outlets become very extreme in order to attract
readers who are much more extreme than the median voter, who must be quite moderate
as δ is small. The more extreme voters there are (the greater the mass is in tails of f ), the
more extreme the duopolists need to become to deter entry. The potential median voters
have no recourse to the highly partisan duopolists, and the news the median voter reads is
consequently highly partisan and uninformative, and welfare becomes very low when the
duopolists maximally differentiate. This problem never occurs when S becomes very small
and there is a rich set of (moderate and extreme) media choices.

6 Concluding remarks

We develop a model implying that when voters with extreme news preferences are politically
important, greater media choice is socially beneficial as it increases the chance these voters
receive at least some news. Since partisan selective exposure is associated with news pref-
erences being more extreme, selective exposure surprisingly makes this pro-proliferation
result more likely to occur. Moreover, proliferation always insures against poor welfare out-
comes that can occur in duopoly. In our model we measure the “importance” of a voter by
her likelihood of being the median voter. In a richer model, a voter’s importance may also
depend on the characteristics of the political institutions. For example, extreme voters would
be more influential when a super-majority is needed to pass certain legislation, or in party
primary elections.

While we hope our analysis enhances understanding of the interaction of technology,
media and politics, we fully acknowledge that our model relies on many simplifying as-
sumptions. We view our work as an exploration of outcomes given these assumptions, but
think their importance should be investigated further in future work. One assumption of
ours that is especially questionable is that all media observe the same facts. In reality, news
gathering is costly and smaller outlets may not have the resources to conduct in-depth inves-
tigations and report high-quality news. Blogs, in particular, are considered likely to report
unsubstantiated news and increase the propensity of false rumors to gain traction (Munger
2008). However, having more outlets also means that more news stories and angles on sto-
ries are reported. It is therefore unclear how greater media competition affects the overall
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quality of news.35 Heterogeneous quality could explain why in reality people often get news
from multiple sources, since one source may make a “mistake” (in our model it is an endoge-
nous outcome that consumers get news from at most one outlet). Another reason outside our
model why voters obtain news from multiple sources may be that news is multidimensional,
and voters prefer different sources for news on different dimensions.

The fact that voters have heterogeneous political preferences in our model provides a
clear force making media proliferation beneficial. But in other models, such as Mullainathan
and Shleifer (2005), it is assumed that there is one type of unbiased news that is ideal for
all consumers to receive. A robustness check we can do to examine this possibility is to
substitute 0.5 for βm in (3), and evaluate ∂WL

∂θi
. This yields the welfare effect of a shift in

outlet position when each voter’s true ideal cutoff is 0.5, but voters choose outlets as they do
in our model, so voters still have heterogeneous preferences for partisan news. The result is
qualitatively unchanged from what we obtain for the regular model: ∂WL

∂θi
> (=) < 0 iff θi >

(=)(<)0.5(θi+1 + θi−1), meaning that welfare improves as the outlets spread out, and entry
is always beneficial in the baseline and similar cases.36 Proliferation still has the beneficial
effect of bringing voters into the news market at the extensive margin. This result may not
hold in other models, however.

Sunstein (2001) is perhaps the most outspoken pessimist on the issue of Internet me-
dia; he might object to our assumption that it is optimal to match voter and media politics
by arguing that society benefits when citizens get unexpected news, which is more likely
when voters cannot personalize their news source. This might imply that even moderate
voters should not simply get “moderate” news. In our model there is really no such thing
as unexpected news for moderate voters, since they are approximately equally likely to get
news endorsing either party. It is not clear how Sunstein’s argument would relate to a vot-
ing model like ours; perhaps his claim relates to the possibility of multidimensional news
discussed immediately above. If voters undervalued the importance of one dimension, then
news in that dimension causing them to change their votes would be “unexpected.”

Our model predicts that extreme voters consume less media than moderates. But if the
model was modified so voters obtained utility from having their prior political preferences
confirmed and there were media outlets that produced pure propaganda (we rule this out for
simplicity but could allow it), this would cause extremists always to consume media without
changing our model’s other predictions. This would make the model more consistent with
empirics showing that partisan voters have always been substantial media consumers (e.g.,
Prior 2007).

It is likely difficult to estimate the key parameters, δ and ρ. Still, the model has em-
pirical implications. It predicts that there exist some relatively extreme voters—those with
ideal cutoffs close to 0 or 1, who consume non-propaganda news only when there are many
outlets—who will on average be more informed as a result of proliferation for all ρ and δ.
These voters may or may not influence the election, but regardless this is a potentially impor-
tant and testable claim. The ways in which an increase in the number of outlets affects how
moderate voters vote is also an empirical issue that would shed light indirectly on the value

35Bloggers have already contributed to breaking several major news stories, such as the firing of US attorneys
by the Bush administration in 2007 and the fact that the TV show 60 Minutes reported forged documents
relating to Bush’s national guard service. See Massing (2009) for a good discussion of these issues. Gentzkow
and Shapiro (2011) find evidence that vertical differentiation in online news is substantial, as most webpage
visits go to large, centrist, presumably higher quality sites, which attract readers who also visit partisan liberal
and conservative sites. This is also suggestive of proliferation being beneficial, or at least not harmful.
36In this case ∂WL

∂θi
can be shown to equal (ρ/2)(θi+1 − θi−1)(θi − (θi+1 + θi−1)/2).
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of ρ. If voters whose political tastes are only marginally different frequently vote differently
when there are many outlets, this would imply that ρ is small.37 Our model also predicts
that the most extreme voters will be no better or worse informed regardless of the number
of media outlets. This is non-trivial, since these voters may become better informed for a
variety of reasons, or even worse informed due to misinformation. This issue, together with
some of the others mentioned above, may cause media proliferation to have more harmful
effects than those our model identifies.
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