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national party leadership affect aggregate behavior? Prior work on this question has insuffi-

F _’ ow do global sources of information such as mass media outlets, state propaganda, NGOs, and

ciently considered the complex interaction between social network and mass media influences
on individual behavior. By explicitly modeling this interaction, I show that social network structure
conditions media’s impact. Empirical studies of media effects that fail to consider this risk bias. Further,
social network interactions can amplify media bias, leading to large swings in aggregate behavior made
more severe when individuals can select into media matching their preferences. Countervailing media
outlets and social elites with unified preferences can mitigate the effect of bias; however, media outlets
promulgating antistatus quo bias have an advantage. Theoretical results such as these generate numerous
testable hypotheses; I provide guidelines for deriving and testing hypotheses from the model and discuss

several such hypotheses.

Iowa caucuses the same way they do in the Cali-

fornia primary? Under what conditions can na-
tional party leaders sway state politicians’ votes? When
will the Voice of America or a pro-democracy NGO or
someone broadcasting over Facebook be effective in
spurring democratic movements like the Arab Spring?
Can media pundits drive opinion, or do they merely
preach to the choir? Each of these is an example of
a broader question: How do the mass media' affect
aggregate opinion and behavior?

To begin to answer this question, I develop a novel
theory of aggregate opinion and behavior. The theory
considers a heterogeneous population of individuals
who must choose between dichotomous options. It in-
corporates the interaction of social network and mass
media influences at the individual level; its key assump-
tion is that the more others choose an option, the more
one is apt to do so as well. In the theory, social net-
works provide information about the choices of those
to whom one is directly connected, while the mass me-
dia provide (potentially biased) information about ag-
gregate choice. The theory thus applies to, for example,
voter turnout and political participation (e.g., Gerber,
Green, and Larimer 2008; Lake and Huckfeldt 1998;
Leighley 1990; McClurg 2003; Rolfe 2012), opinion for-
mation (e.g., Beck et al. 2002; Druckman and Nelson

D o the media affect opinion leading up to the
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1 Mass media outlets in this article may be conventional sources of
information such as the New York Times and FOX News, or other
sources external to social networks such as state propaganda, NGOs,
national party leadership, or Internet personalities. I elaborate on
this in the next section.
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2003; Huckfeldt and Sprague 1995), protests and social
movements (e.g., Kuran 1991; McAdam 1986), and vote
choice (e.g., Beck 2002; Huckfeldt and Sprague 1995;
Ryan 2011; Sinclair 2012; Sokhey and McClurg 2012).

Three major results follow from this theory. All hold
both when individuals treat media identically and when
they select into media in line with their preferences.
First, understanding the aggregate effect of the media
generally requires considering social networks, because
social network structure conditions media’s impact. For
example, additional weak ties between disparate social
groups can reduce the media’s impact, and the pres-
ence of unified social elites can eliminate the media’s
impact entirely in the aggregate. Empirical studies of
media impact that fail to consider media’s interaction
with social networks risk bias.

Second, social networks can amplify the effect of
media bias. A biased media outlet that systematically
under- or over-reports a poll of the population by a
only a few percentage points can in some cases swing
aggregate behavior (e.g., turnout or vote share) by over
20% in either direction due to positive feedback within
the network. Open advocates in the media can have a
yet larger impact even when not comparatively influen-
tial. Unified social elites limit the effect of media bias,
but cannot fully counter an advocate; selection into
media, made ever easier with technological improve-
ments, tends to enhance the effect of bias. We should
therefore expect media bias to become increasingly
important to aggregate behavior.

Third, multiple biased media outlets promulgating
countervailing messages do not necessarily produce
neutral aggregate outcomes. Media bias is generally
more effective at driving the population away from a
status quo option than towards it. Social networks are
the cause of this; selection into media again exacerbates
this trend. Thus, newer, antiestablishment media out-
lets can have a greater aggregate impact than older
outlets that are biased toward the status quo. This
suggests the preferential focus and growth of outlets
opposing the status quo if viewers and funding follow
media impact.

General theoretical results like these generate nu-
merous testable hypotheses. For example, the media
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are more effective at moving public opinion away
from the status quo the poorer the social network is
at spreading behavior. The theory’s network typology
provides a way to assess with minimal data how well
different networks spread behavior. Applying it sug-
gests that the media will have a relatively larger impact
in caucus states if the caucus system encourages less
communication across precincts than does the primary
system.

Another example concerns elite networks, such as
those often characterizing long-standing organizations.
When can external media, biased relative to the net-
work, effect change? The theory suggests that unified
social elite preference much reduces media’s impact.
This has broad implications. For instance, the level of
religious organizations’ accommodation of gay mar-
riage or the teaching of evolution under media pressure
is likely to be inversely correlated with the degree of
common preference of their leadership. The same is
true for pressured changes in longstanding policies in
organizations like the military or political parties. In
each case significant media impact only occurs once
there is variation in elite opinion, though all elites need
not support change for the media to abet a global shift
in opinion.

One final example is on an international scale. How
will decreased state ability to limit access to external
messages from media and NGOs alter authoritarian
states’ strategies in maintaining power? States opening
up economically, like China, will be forced by technol-
ogy to turn to strategies other than simply shutting off
contact with the outside world, as in North Korea. The
theory suggests that fruitful strategies to inhibit the
spread of antiregime collective action involve promul-
gating states’ own status-quo bias among elites while
using superior local knowledge to take advantage of
bottlenecks in social networks. This appears to be in
line with what the Chinese government presently does
(King, Pan, and Roberts 2012).

Iintroduce the theory and the formal computational
model that instantiates it in the second and third sec-
tions, respectively. The fourth, fifth, and sixth sections
present the model’s results corresponding to unbiased
media, biased media, and selection into media, re-
spectively. The staged presentation is designed to help
develop clear characterizations of the joint effects of
networks and media. The seventh section illustrates
how to derive and test hypotheses like those above; it
also summarizes the model’s results. The eighth sec-
tion concludes with a discussion of model extensions.
Additional results, model description, and detail on
measurement may be found in an Online Appendix
(http://dx.doi.org/10.1017/S0003055413000452).

AN INDIVIDUAL-LEVEL THEORY OF
AGGREGATE BEHAVIOR

Though I present a theory of aggregate behavior, it
is based on individual-level assumptions informed by
what we know about the way personal characteristics,

social networks, and mass media outlets affect indi-
vidual behavior. Due to this, the theory can explore
the effect that interactions between these three factors
have on aggregate behavior. As importantly, the theory
incorporates empirically realistic heterogeneity across
people in all three factors.

Prior research at the individual level identifies that
personal characteristics such as education, age, and in-
come correlate with political participation (e.g., Leigh-
ley 1990; McClurg 2003) and are related to politi-
cal knowledge (e.g., Delli Carpini and Keeter 1996).
Knowledge affects policy preferences (Althaus 2003)
and vote choice (Bartels 1996; cf. Lau and Redlawsk
1997; Lupia and McCubbins 1998). The beliefs and be-
havior of others in one’s social network alter one’s own
beliefs and behavior via both direct influence and the
provision of information (e.g., Beck 2002; Chong 1991;
Huckfeldt 2001; Huckfeldt and Sprague 1995; Leighley
1990; Klofstad 2011; Klofstad, Sokhey, and McClurg
2013; McAdam 1986; McClurg 2003, 2006; Mutz 2002;
Petersen 2001; Ryan 2011).

Additionally, people are exposed to individuals,
groups, and organizations external to one’s network,
such as mass media outlets, state propaganda, national
party leaders, NGOs, and Internet personalities. These
outlets can provide information, increasing political
knowledge (e.g., Barabas and Jerit 2009; Delli Carpini
and Keeter 1996; Graber 2004; Jerit, Barabas, and
Bolsen 2006; Mondak 1995b; Zaller 1992) or inform-
ing individuals as to the preferences of influential elites
with regard to political participation, opinion, and vote
choice (e.g., Ansolabehere, Behr, and Iyengar 1991;
Chiang and Knight 2008; DellaVigna and Kaplan 2007;
George and Waldfogel 2006; Gentzkow 2006; Gerber,
Karlan, and Bergan 2009; Ladd and Lenz 2008; Zaller
1992).

As this small sampling of large literatures indicates,
individuals’ decisions are influenced by the informa-
tion they obtain via both local social networks and
global media outlets. However, comparatively little
scholarship has explored the three-way interaction of
personal characteristics, social networks, and media
(e.g., Ahn, Huckfeldt, and Ryan 2010; Beck et al. 2002;
Berelson, Lazarsfeld, and McPhee 1954; Eveland et al.
2005; Druckman and Nelson 2003; Druckman 2004;
Mondak 1995a; Mutz and Martin 2001; Rojas, Shah,
and Friedland 2011).2 Importantly, this scholarship
highlights the powerful role of social interactions,
which have been shown, for example, to be more in-
fluential than the media in affecting one’s vote (Beck
et al. 2002).

Even the literature examining this three-way interac-
tion, though, is largely confined to the individual level.
Simple aggregation to obtain insights on aggregate be-
havior is likely to be insufficient in light of research
indicating that the structure of social networks inter-
acts with the distribution of personal characteristics in

2 A related literature in communications looks at the relationship be-
tween the media and social capital specified more broadly in terms of
associational memberships and feeling towards neighbors (Beaudoin
and Thorson 2004) or community integration (McLeod et al. 1996).
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a complex, nonlinear fashion (e.g., Centola and Macy
2007; Siegel 2009). There is little reason to believe that
the addition of the media simplifies this interaction,
particularly since the media can indirectly affect one’s
behavior via their effect on the opinions and behavior
of others within one’s social network.

The theory I present allows a better understanding of
the media’s impact in the aggregate while still incorpo-
rating factors identified by prior research as affecting
individual-level behavior. This requires accommodat-
ing the complex interactions between the effects of
social network structure, media outlets, and the popu-
lation’s distribution of personal characteristics. To fa-
cilitate this, the computational formal model that in-
stantiates the theory generalizes an existing model of
social network structure (Siegel 2009) via the addition
of one or more mass media outlets. Building off this
earlier model enables the use of its results regarding
the interaction between personal characteristics and
social network structure, and thus allows us to focus on
the media’s impact.

Individuals in the model are defined by personal
characteristics that make them intrinsically more or
less motivated to support one of two options. They
are influenced by two different sources of information
that affect their decisions: social networks and the me-
dia. Social networks provide information about local
support for each option. The structure of the network
determines whose decisions each person finds influen-
tial. In other words, if the network specifies a direct
connection between two people (i.e., each person is in
the (immediate) social network of the other), then each
takes the other’s behavior into account in her decision-
making. I elaborate on this in the following section.

A mass media outlet in the model, in contrast, is a
global source of information. It can be any informa-
tion source that (i) influences individual behavior, (ii)
is external to the social network, and (iii) is globally
accessible to all. Thus, though I use the phrases media
and media outlet exclusively below for simplicity, the
“media” can be any form of commercial or state-run
media, state propaganda, NGO, national party leader-
ship, Internet personality, or other information source
that satisfies these three requirements.’

The media are defined by two characteristics: their
strength and bias. Strength refers to the relative level
of influence the media have compared to one’s social
network. It is related to concepts of attention and trust.
For example, the media may have little influence if
their information is ignored or if people do not trust
their veracity or underlying motives.* Strength is not
identical to these concepts, however, as it also encodes
the degree to which individuals pay attention to or
trust the information arising from their social networks.

3 In the sixth section of the Online Appendix I weaken the assump-
tion of global accessibility, so that not all have access to the media.
Major results continue to hold, and I find additionally that in some
cases less access to the media can increase aggregate support for one
of the options.

4 The link between strength and trust allows analysis of the aggregate
effect of changes in media trust over time (Cohen 2004), though I do
not consider this question here.
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For example, when considering support for a complex
policy, even a relatively poorly trusted media might be
more influential in one’s choice than social connections
lacking any policy expertise. Because media strength
specifies relative influence, greater media strength nec-
essarily means one’s local social network will be rela-
tively less influential. However, the model still allows
cases in which media and social networks both have
relatively little influence (when personal characteris-
tics imply intrinsic motivation is very low or extremely
high) or great influence (when intrinsic motivation is
more middling).

The baseline media of the model accurately report
information on both options by passing along the ag-
gregate level of support for each option in the popu-
lation. The most straightforward interpretation of the
media’s information is that it is the result of a poll
of the population’s support for each option. This type
of media information is commonly observed in public
opinion polls, polls of candidate support, and media
reports of voter turnout and participation in protests,
and it is growing increasingly available in industrialized
nations. However, the media’s information need not
be this reductionist. Instead, the baseline media may
fairly report more detailed facts and opinions about the
options. Individuals draw inferences about each option
from this fair reporting, and they use aggregate support
for the options as a proxy for this inference.’ Either
way the baseline media are purely informative, supple-
menting local information received from one’s social
network with global information on all individuals in
the population.

Bias specifies the deviation between the information
a media outlet reports and the true aggregate level of
support for each option. I consider two types of bias. In
the first type of bias, which I call polling bias, the media
outlet systematically biases its report of the outcome
of its poll by some amount (or it simply takes a biased
poll). Though I do not model the choice of bias as
strategic, a media outlet might have incentive to signal
stronger (or weaker) support for the option it favors.
Political parties’ in-house pollsters are examples of this,
as the desire to curry favor with their employers may
lead them to bias their reports in their employers’ favor.

The model also captures less straightforward bias
when the media’s information comprises more complex
reporting than a simple poll. Bias could arise from the
media altering their balance of stories due to edito-
rial slant (Druckman and Parkin 2005) or a tendency
to focus on the more interesting or sensational story
(Groeling and Kernell 1998).% Or bias could reflect di-
vergence between media cues related to issue evolution
(Carmines and Stimson 1990) and a present position of
the population on the options that is colored by poor

5 Others’ support is based in part on information that is private to
them or available within their social networks. Aggregate support is
thus informative about the options in a manner similar to the way
support within one’s social network is. Global and local sources of
information will in general be differentially influential, though, as
specified by the media strength parameter.

6 1 thank Kris Kanthak for the latter insight.
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information or poor comprehension of the alignment
between the options and true preferences.’

In the second type of bias, which I call advocacy,
the media outlet simply states a preference for one of
the options, providing no information about aggregate
support. The goal in advocacy is to sway the population
toward one or the other option. As before, many goals
could underlie advocacy beyond just the support of a bi-
ased media outlet’s preferences. Advocacy represents
the editorial power of the media or the influence of
an external actor; it is a “one-message” model (Zaller
1992).

In the fourth section below I analyze a single, base-
line media outlet and vary its strength. Because the
baseline media provide unbiased information, results
from this analysis generalize directly to multiple un-
biased media outlets.® In the fifth section I analyze
media bias. There I first consider one media outlet,
which might correspond to state-run media in an au-
thoritarian regime, and then two media outlets, which
might correspond to competitive state or private media
outlets in democratic regimes. Results from the analy-
sis of two biased media outlets generalize to multiple
biased media outlets.

The analysis in the fourth and fifth sections assumes
that media strength and bias vary independently. How-
ever, those intrinsically motivated to support one of the
options might be more strongly influenced by media
whose bias matches their proclivities, and less strongly
influenced by media whose bias runs counter to their
proclivities. In other words, bias and strength might
be correlated. In the sixth section I account for this
possibility by extending the model to allow individuals
to select into different levels of media strength based
on the bias of the media.

I focus my analysis in all three sections on the case
in which one of the two options is the status quo, and
all individuals begin supporting it. For political par-
ticipation and social movements, the status quo is not
participating. For opinion formation and vote choice,
the status quo is an existing option such as a policy
in place or an incumbent politician, as contrasted with
an alternative such as a newly proposed policy or a
challenging politician. For simplicity I subsequently
call participation the option that is not the status quo;
this should be read as “participation in support of” the
option that is not the status quo in contexts other than
political participation or social movements.

7 There is a broad literature on media bias (e.g., Niven 2002; Page
1996) but no definitive approach as to how to define it (Druckman
and Parkin 2005, Niven 2002). One issue with any definition is spec-
ifying the baseline of no bias (Druckman and Parkin 2005). This
model has a well-defined baseline (aggregate support) and so elides
this issue. It is also general enough to cover many potential defini-
tions; I have noted a few in the text. It is sufficient for application
of the model that individuals respond appropriately to bias, as they
seem to do (Druckman and Parkin 2005, Kahn and Kenney 2002).

8 Empirically the strength of this joint media message will likely
increase with confirming evidence; however, since I vary media
strength across its entire range this does not affect the analysis.

MODEL

There are three components of the computational for-
mal model. The first is individual behavior, comprising
the manner personal characteristics and social network
and media influences interact to affect behavior. The
second is social network structure. The third is the
number, strength, and bias of media outlets. In this
section I briefly discuss each. Far more detail, along
with additional justification for modeling choices, can
be found in the Online Appendix.’

Individual Behavior

The focus of the model s a finite population of individu-
als who each must decide among dichotomous options,
one of which is the status quo. Support for the alterna-
tive to the status quo is participation. Each individual is
defined by internal and external motivations to support
the alternative to the status quo—in other words, moti-
vations to participate. Internal motivations encompass
all motivations deriving from personal characteristics
that do not depend on the participation of others. Un-
der the assumption that there are many such charac-
teristics that affect individuals’ decision-making, each
distributed across the population in some unknown
fashion, a central limit theorem suggests that the net
of these will be drawn from a normal distribution. All
individuals’ internal motivations are drawn at random
from this distribution.

External motivations cover everything that internal
motivations do not—specifically, all factors that do de-
pend on the participation of others. In the model, these
factors arise from two sources of information: one’s so-
cial network and the media. The information provided
by social networks is the local participation rate (i.e.,
rate of support for garticipation) among those to whom
one is connected.!’ The information provided by the
baseline media is the global participation rate. Biased
media alter this information, as described below.

Global and local sources of information together
dictate external motivations: external motivations are
a linear combination of these two information sources.
The media strength parameter, Mg, determines the
weight on each of the information sources in the lin-
ear combination. The greater the parameter, the more
weight on global information. A media strength of
1 implies that local information has no influence on
one’s decisions, while a media strength of 0 implies that
global information has no influence on one’s decisions.
This modeling choice allows an easy connection to the
less complex model of Siegel (2009) and provides a

 The Online Appendix can be found at http:/people.duke.edu/
~das76/Research.html.

10 Networks are defined as the set of people whose participation
directly influences one’s decisions via observation of their choice
of option to support. The logic of the model holds as well when
individuals respond only to others’ influence, and do not directly
observe participation, as long as those doing the influencing par-
ticipate themselves when the time comes. See Gerber, Green, and
Larimer (2008) for a similar take on the role of internal and external
incentives in compliance with a norm.
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straightforward way to vary the importance of the me-
dia’s information.

Since the combined information from local and
global sources increases in others’ participation, so too
do external motivations. This may be due, for example,
to supportive information or influence (e.g., Huckfeldt
and Sprague 1995), increased safety-in-numbers (e.g.,
Kuran 1991), increasing shame from violating norms of
fairness by shirking (e.g., Gould 1993), or an increasing
chance of being punished by the group for deviations
from a norm.

Individuals simultaneously decide whether or not to
participate over a series of periods; these end only
when no one wants to change one’s decision. Each
period’s decision is a simple comparison of internal
and external motivations: if the sum of the two moti-
vations exceeds a cutoff, an individual participates in
that period. Consequently, the greater both local and
global participation rates are, the more likely one is
to participate. Similarly, increased internal motivations
also make one more likely to participate.

The first period begins with a random realization
of individuals’ internal motivations and all individu-
als not participating. Early participants are driven to
participate by high internal motivations. Subsequent
participants are drawn in by a combination of their
internal motivations and others’ participation. Some
will never participate under any circumstances, perhaps
because they derive a great deal of power, prestige, or
money from the status quo. Though individuals are
free to stop participating at any time, in practice they
never do so since external motivations are monotonic
in others’ participation.!! This implies that aggregate
participation weakly increases with period. At some
point no new people begin to participate and the model
reaches its steady-state outcome. Analysis focuses on
this steady state. In particular, I focus on the steady-
state, or equilibrium, aggregate level of participation
in the population. This is aggregate support for the
non-status-quo option.

For each realization of individual motivations one of
two steady-state outcomes can occur: either there is a
cascade that results in nearly complete participation,
or there is not a cascade and only a lower level of
participation is reached. For a given population size
and given internal motivation distribution parameters,
one of three classes of outcome can occur in the model
(Siegel 2009). Since these are related to the distribu-
tion of internal motivations, I call each a motivation
class. First, there can be frequent cascades; this occurs
in the strong motivation class. Second, there can be
few cascades; this occurs in the weak motivation class.
Third, cascades can happen in some realizations but not
others; this occurs in the intermediate motivation class.
More frequent cascades translate directly to greater
average aggregate participation.

Within each motivation class, average aggregate par-
ticipation is similar. More important, the impact of

11 Siegel (2011a, 2011b) discuss variant models in which individuals
cease participating in response to repression.
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network structure and the media on aggregate partic-
ipation is the same in each class as well. This means
that analysis can focus on differences across classes. In
performing this analysis, I find that the effect of the
interaction between network structure and the media
is identical in form in both the weak and intermedi-
ate motivation classes, but differs in the strong class. I
thus only vary internal motivations across the strong
and the intermediate motivation classes in the results
that follow, but all results for the latter class also apply
directly to the weak class.!?

Social Networks

Social networks detail the set of other individuals who
directly influence one’s behavior. While there are a
tremendous number of potential networks one could
explore, I focus on a typology of qualitative network
structures that mirror commonly observed empirical
networks (Siegel 2009). I choose this focus to help
make the analysis broadly useful: comparatively little
data are necessary to discern network type, allowing
scholars with limited network data to apply the model’s
insights into the interaction of media and networks to
their empirical cases. Figure 1 provides a visualization
of the four network types I use: the Small World, the
Village (or Clique), the Opinion Leader, and the Hi-
erarchical network. All ties in these networks are as-
sumed symmetric: anyone you influence also influences
you.'3 Network structure is set at the time internal mo-
tivations are distributed and is assumed constant as par-
ticipation spreads.'* However, I explicitly vary network
structure in the analysis. Unless stated otherwise, the
distribution of net internal motivations is uncorrelated
with the position of individuals in the network.

The Small World network (Watts 1999) captures
life in cities and suburbs. Individuals’ local networks
overlap significantly, so that people connected to each
other are likely to share other connections as well.
Yet each person also may have a number of “weak
ties” (Granovetter 1973), defined here as connections
that link socially distant people. This gives individuals
a chance to influence people outside their own clusters,
allowing for the swift spreading of information across
the network. These networks can form when tight-knit
groups of friends or family disperse upon, for example,
transition to college or forced migration.

The Village network is meant to mimic villages, small
towns, and cliques, in which everyone knows everyone
else within the social unit. In addition, individuals may
have weak ties to people in other villages; local elders

12 While T could have presented results for the weak class instead,
its lower mean participation levels make interactions less easy to
display on the page.

13 Note that symmetric ties do not imply symmetric influence within
the network. One opinion leader directly affects the decisions of all
of her followers at once, while significant numbers of these followers
must act in concert to induce her to change her behavior.

14 T assume that social networks are comparatively stable and exist
independently of their role in affecting one instance of political par-
ticipation or opinion formation. In other words, the rate of network
change is slow compared to the spread of participation.
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FIGURE 1. Network Typology

(a) Small World

(b) Village (Clique)

who regularly meet in multivillage conclaves might pos-
sess these. Such individuals are assumed to be few, and
so paths of influence are strongly clustered within social
units.

In these two networks individuals have roughly equal
connectivity, and thus may be thought of as possessing
approximately equal levels of social influence. Each
of these networks has two parameters: one dictating
average connectivity—the average number of people
to whom one is connected—and one dictating the fre-
quency of weak ties. I find that the effect of the media
in these nonelite networks depends on, in order of im-
portance: (1) average connectivity, and (2) whether the
number of weak ties is suboptimal, optimal, or greater
than optimal in encouraging participation.' I thus vary
both connectivity and the optimality of weak ties in
subsequent analysis.

I also consider two elite networks in which individu-
als have unequal connectivity. In the first, the Opinion
Leader network, most people have one or two connec-
tions, while a few have many. Simple versions of this
network have also been termed “stars” or “wheels”
(e.g., Gould 1993). Networks of this form have both
elites and followers. The elites have many more con-
nections than the followers and so have much more
influence. This sort of network might be premised on
expertise of the elites, or arise naturally from individ-
uals’ preferring to befriend already popular people. In
addition to the case in which internal motivations are
distributed uncorrelated with number of connections,
for these networks I also analyze cases in which elites
have uniformly high (positive correlation) or uniformly
low (negative correlation) internal motivations. I refer
to both correlations as the case of unified elites.

The Hierarchy is the second elite network, and is
a standard organizational structure that is common
in bureaucracies as well as many social and religious
groups. Hierarchies expand outward in width from the
top, with each individual connected to one superior
and a set number of subordinates. Individuals also may
be connected to others in their same organizational

15 Optimal is defined functionally as the parameterization that yields
the highest level of participation in the intermediate class, all else
equal. This is often not maximal (Siegel 2009).

level to capture bonds formed from close work. The
power of elites within the Hierarchy lies in their privi-
leged placement at its top, rather than in their absolute
number of connections; a too-wide (or too-narrow)
Hierarchy can actually diminish the influence of the
elites. I analyze cases in which elites have uniformly
high (positive correlation) or uniformly low (negative
correlation) internal motivations, as well as cases in
which internal motivations are uncorrelated with posi-
tion in the network.

The Hierarchy has two parameters, while the Opin-
ion Leader network has one. One parameter in both
networks translates into the level of influence of the
elites, which is a function of the number of elites and the
structure of their connections. The second parameter
in the Hierarchy translates into the level of influence of
the followers, which is significant when there are many
within-level connections. I find that the effect of the
media in these elite networks depends on, in order of
importance: (1) the correlation of motivations with net-
work positions, (2) the level of influence of their elites,
and (3) the level of influence of their followers (only
for the Hierarchy). I thus vary all three in subsequent
analysis.

Media

AsIdiscuss the model of the media at length in the pre-
vious section, here I only connect the verbal description
there with the details provided in this section. A media
outlet is any source of information that exists outside
of the social network, is accessible by all within the
network, and influences individuals’ external motiva-
tions. Each media outlet is defined by two parameters:
its strength, My, and its bias, Mp. There may be more
than one outlet, and each one may have different values
of these parameters.

The baseline media (comprising any number of unbi-
ased outlets) provide information about the global par-
ticipation rate, i.e., the aggregate rate of participation
across the population.'® As noted above, the strength of
the media, Mg, determines how much each individual

16 Or, equivalently, individuals accurately infer the global participa-
tion rate from the baseline media’s fair reporting.
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weights the media’s information relative to that arising
from one’s social network. I analyze the baseline me-
dia in the next section by exploring the simultaneous
variation of media strength, network properties, and
motivation class.

Biased media act in a simple manner: they add their
bias, Mp, to the aggregate participation rate and pro-
vide that information instead.!” This biased informa-
tion is used by individuals in the same manner as is
unbiased information. Both types of bias, polling bias
and advocacy, are implemented identically. The only
difference is that I keep polling bias relatively small,
whereas media advocates for or against participation
have bias sufficient to set their information to 1 or 0,
respectively, for all global participation rates.

In the fifth section I analyze two cases of biased
media. First I consider one biased media outlet, and
then two biased media outlets on opposite sides of the
issue. I call L the one biased toward participation and R
the one biased toward the status quo. To accommodate
this I add another parameter, M, which dictates the
relative strength of the proparticipation L outlet. The
net information from two biased media outlets is a
linear combination of the biased outlets’ information,
with M, the weight on L’s information. The net infor-
mation is combined with one’s local information as for
an unbiased outlet.

In my analysis I simultaneously vary media strength,
network properties, media bias, and, for two outlets, the
strength of the L outlet. Though I keep my analysis to
two biased outlets, it can easily be extended to multiple
biased outlets with the addition of parameters dictating
their relative strengths.

This analysis assumes that the media have identi-
cal strength for all people, regardless of their personal
characteristics. This assumption is not likely to hold
when media are obviously biased. Consequently, in the
sixth section I allow for selection into biased media and
repeat my analysis under this new assumption. How se-
lection works depends on the number of media outlets.
With one biased media outlet, those with high (low) in-
ternal motivations raise (lower) their individual values
of media strength in the presence of a proparticipation
(antiparticipation) media outlet. With two media out-
lets, those with high (low) internal motivations increase
(decrease) the weight on L’s information and decrease
(increase) the weight on R’s information.

Analysis relies on simulation to overcome the prob-
lem of intractability. In this section I have detailed the
progression of each realization of the model, from the
distribution of internal motivations and creation of the
network to the attainment of the steady state. However,
as the realizations of both individual motivations and
network connections involve random components, a
single realization is insufficient. Thus, for each set of pa-
rameters I compute 200 realizations and take the mean
of all steady-state outcomes. I report mean aggregate
participation in the next three sections. The seventh

7 The sum of the global participation rate and bias cannot be less
than 0 or exceed 1. Alternatively, individuals might infer an incorrect
global participation rate from biased media reporting.

792

section summarizes all results of the model, discusses
measurement issues, and derives and discusses related
testable hypotheses. Readers may find it useful to read
that section before the three prior results sections, par-
ticularly if their focus is on substantive applications of
the model.

THE MEDIA: SPUR AND SPOILER
Media Strength—Uncorrelated Networks

In this section I consider baseline media that provide
unbiased information equal to the global rate of par-
ticipation. I vary media strength: the level of influence
the media have relative to social networks. I first con-
sider uncorrelated networks: nonelite networks and
elite networks in which elites are not unified.

Figure 2 displays four plots of the mean equilibrium
participation rate against the strength of the media
for uncorrelated networks. Each plot illustrates a dif-
ferent combination of network type and motivation
class. Lines within each plot show representative val-
ues of network parameters. First examine Figures 2A
and 2B, which correspond to participation within Small
World networks in the intermediate and strong motiva-
tion classes, respectively. One difference is striking. In
Figure 2A, increasing the strength of the media has
either a negative or a nonmonotonic effect on equi-
librium participation. In Figure 2B, increasing media
strength solely increases participation.

To understand this difference, consider the role
played by unbiased media. By making known the
global participation rate, the media present to indi-
viduals a fuller picture of the population. Since people
want to participate more if their fellows do, this more
complete picture can have different effects depend-
ing on both network structure and the distribution
of motivations in the population (motivation class).
In the strong motivation class there are more highly
motivated people, and hence more early participants.
The media make these individuals known to those
who might otherwise only know about local nonpar-
ticipants; thus the media act as a spur. This turns out
to be a robust regularity. For all network types, in all
network parameterizations, increasing the strength of
the media in the strong class increases aggregate par-
ticipation. Only the rate and amount of increase vary
with network type and parameterization. Further, the
rate of increase in the strong class is generally faster
in the same circumstances in which increasing media
strength in the weak or intermediate classes most in-
creases participation. Given this, we will consider only
the intermediate class in what follows.'®

In contrast, in the intermediate class (and in the
weak as well), the media’s role is far more condi-
tional on network structure. The optimal level of me-
dia strength—that which maximizes participation—is
no longer always at Mg = 1; now increasing the strength

18 Corresponding figures for the strong class to all those shown below
are available on request.
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FIGURE 2. Motivations and Optimal Media Strength in Uncorrelated Networks
(A) Small World, Intermediate Motivation Class (B) Small World, Strong Motivation Class
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of the media can diminish participation over a signif-
icant range of media strength. Compare Figures 2A,
2C, and 2D, corresponding to Small World, Village,
and Opinion Leader networks, respectively, all in the
intermediate class and with uncorrelated motivations.
For the Small World network only when connectivity
is low and weak ties suboptimal can the media have
any positive effect on participation, and even here only
when the media are less than one-fourth as influential
as social networks. In the Village network the media
increase participation for some strengths, but begin to
be a hindrance well before they are as influential as
social networks. In the Opinion Leader network the
media are more helpful, particularly when leaders are
not as influential.

Within the intermediate class, aggregate participa-
tion depends on an often delicate trade-off between
encouraging enclaves of participation and allowing for
the spread of participation out of these enclaves (Siegel
2009). In the absence of the media, only network neigh-
bors matter. An individual whose neighbors are highly
internally motivated may be spurred to participate,
even though few apart from these neighbors are partic-
ipating. Enclaves such as this encourage participation,
which can then spread to others. Media that reach all
individuals heavily favor participatory spread at the
expense of local encouragement. Strong media can
inform individuals with participating neighbors about
others’ lack of participation. Suddenly participation

doesn’t look as good to those individuals, and the en-
clave doesn’t form. In the aggregate, decisions like this
can result in a spoiler role for the media, in which too
much media influence hinders the encouraging role of
the social network.

The question, then, is when do the media spur par-
ticipation, and when do they act as spoilers? In gen-
eral, the answer is conditional on network type and
structure. Thus, in the aggregate, we cannot simply say
that the media substitute for or complement social net-
works, and cannot aggregate individual-level influences
on behavior. However, some generalities hold. Specif-
ically, the poorer a particular network configuration
is at spreading behavior, the more helpful the media
are, and the more media strength can be increased
before it starts to diminish participation. Uncorrelated
Opinion Leader networks typically are less good at
spreading participation than uncorrelated Hierarchies
or Villages, which are less good than Small World net-
works. All else equal, then, we should expect the me-
dia’s ability to spur participation to decline by network
type in this same pattern.

Media Strength—Unified Elite Networks

Thus far we have discussed the media’s influence in
the context of networks in which elites are not uni-
fied in support for an option. Figure 3 extends these
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FIGURE 3. Optimal Media Strength in Unified Elite Networks
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results to unified elite networks. Figures 3A and 3B
show equilibrium participation rates as a function of
media strength when elites in Opinion Leader net-
works are positively and negatively correlated, respec-
tively. Figures 3C and 3D display the same for Hierar-
chies. As in uncorrelated networks, we see that non-
monotonic responses to media strength are the norm
here. Only in the negatively correlated Opinion Leader
network are the media purely a spur to participation.

There is a difference, though. For nearly all parame-
terizations of unified elite networks, the level of media
strength necessary for the media to have a noticeable
effect on aggregate participation is higher than in un-
correlated networks. In many cases the media do not
begin to play a role until they are equally as influential
as social networks, and in some cases the media must be
fifty times more influential than social networks before
they even begin to alter participation levels. In such
cases, elites unified in encouraging mass participation
are able to drive aggregate behavior as long as they
receive a modicum of attention from their followers.
If the media are less influential in individual decision-
making than social networks (Beck et al. 2002), then
the media will rarely have any effect at all when elites
are unified in support for either option.

One can see why this occurs by considering a simple
“star” Opinion Leader network, in which the central
opinion leader is participating and there are many fol-
lowers. Each follower’s neighborhood only consists of
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a single participating elite in this case. In this case,
even media information weighted nine times more than
that from this elite still results in external motivations
great enough to allow for the immediate participation
of a substantial range of individuals.!® From these early
movers, participation quickly spreads. Unified elites
send a similarly unified signal to their followers, echo-
ing this simple star example.

This result should not be understated. The power
of unified elites in networks is such that an external
source of accurate information is unlikely to play a
role in mass behavior, calling into question the utility
of external propaganda within these types of societies.
If leaders are sufficiently influential and all desire some
behavior on the part of their followers, there is virtually
nothing a realistic media outlet can do by passing along
accurate information about the population, even if the
outlet is trustworthy.

In fact, not only can the media seemingly do little to
stop proparticipation unified elites from getting their
way, it can unwittingly aid them when the structure
of the network prevents the elites from reaching the
entire population with their influence. When opinion
leaders are too few or a Hierarchy is too wide, the pop-
ulation can become fragmented. Clusters split from the

19 Recall that one participates if the sum of external and internal
motivations exceeds a cutoff. Higher external motivations allow the
cutoff to be exceeded with a wider range of internal motivations.
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FIGURE 4. Polling Bias in Nonelite Networks
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leadership are insufficiently tied to participants, result-
ing in their low external motivations. In such cases the
media encourage participation by effectively connect-
ing the clusters. The media and networks act in synergy
here: first the people in power get a subset of the pop-
ulation to participate, and then news of this subset is
passed on to those not so favorably connected, spurring
them on. This cycle continues until participation is near
total. The truth, in this case, is effectively manipulated
by elites to overcome limitations in their network of
influence.

BIASED MEDIA

One Media Outlet—Polling Bias

I begin exploring the effect of biased media by look-
ing at polling bias with a single media outlet. Here
the media’s information is biased by some relatively
small amount. Figures 4 and 5 each display six plots
of participation against media bias, conditional on me-
dia strength. (The bar running along the top of each
plot indicates the level of media strength for that plot.)
Though I will focus on bias in the range of +3%, the
horizontal axes take bias out to +£10%. In all cases, bias
acts as expected: positive bias increases participation
and negative bias decreases it. For more interesting re-
sults, consider Figure 4 first, which illustrates participa-
tion in Village networks. The upper-left plot uses Mg =
0.32, for a media outlet roughly half as influential as
one’s network, within the range suggested by data
(Beck etal.2002). At this strength the lines correspond-

ing to different network parameterizations almost con-
verge, and do converge at even higher strengths. Con-
sequently, sufficiently strong biased media render most
differences between network parameterizations irrele-
vant for predicting participation.

The magnitude of the effect of bias is striking at
this level of strength. Consider the lower connectivity,
suboptimal weak tie network parameterization. With
no bias, its mean equilibrium participation rate is 65%.
With each additional 1% of negative bias this drops to
57%, then 51%, then 39%. Even low levels of polling
bias can thus substantially decrease participation. By
the same token, a positive bias of only 3% takes partic-
ipation to 88%. Polling bias is therefore a potent deter-
minant of aggregate outcomes, and a substantial threat
to the proper functioning of democratic governments.
For example, a swing in bias from —3% to +3% (in this
noncompetitive media environment) alters aggregate
participation (e.g., turnout or support for one of two
candidates) by 49%, enough to swing most elections.
Because the level of bias remains small, the media out-
let can occasion this swing without necessarily lying to
the public: error is within £3%, as stated in the fine
print.

The power of media bias stems from its action early
in the spread of participation, when aggregate par-
ticipation is still small. Positive bias subtly shifts the
playing field, increasing the number of individuals will-
ing to participate early. These early participants en-
courage others via both social networks and the me-
dia, increasing aggregate participation. Then, this new
level of global participation is again inflated, leading to
yet more participation, and so on until a cascade of
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FIGURE 5. Polling Bias in Elite Networks
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participation occurs. Negative bias acts in reverse,
hiding the activities of the highly motivated and so
preventing the initiation of any cascade. The plots in
the bottom row of Figure 4 indicate that even weaker
media outlets can effectively use bias, by virtue of its
role in path-dependent behavior (Page 2006).2

What can limit the damage arising from biased me-
dia? One answer, explored below, is competing me-
dia. A second answer, shown in Figure 5, is unified
elites. Figure 5 mirrors Figure 4, except in an Opinion
Leader network. The central line displays the uncor-
related case under high leader influence as a baseline.
We see again that media bias is powerful in uncor-
related networks: a +3% bias increases participation
from 43% to 61% when Mg = 0.48, as seen in the
bottom right plot. Look, however, at the other two
lines, which correspond to a negatively and a positively
correlated Opinion Leader network, again under high
leader influence. At this same level of media strength,
bias only begins to have an effect when it is large, and
even then the effect is comparatively small. Only when
the media outlet has more influence than one’s own
social network do lower levels of bias begin to dimin-
ish the power of elites. Unified social elites are thus
a solution to a biased media outlet, though in a sense

20 This also offers a general caution to be wary of potential bias in all
fundamentally path-dependent behavior. Actions such as bias that
influence early events in path-dependent behavior have their impact
effectively multiplied over time, so that even minor bias can lead to
substantial shifts in outcome.
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one is merely replacing one monolithic influence for
another.

One Media Outlet—Advocacy

Polling bias can occur under the radar, given that it
is a slightly altered informative message. This might
be desirable for biased media outlets looking to main-
tain widespread trust. Advocacy, however, is apparent
to all. Media outlets such as the old partisan papers,
Fox News, or MSNBC, or many Internet news sources
openly advocate for a particular option and so do not
hide their biases. Positively biased advocates come out
for participation, while negatively biased advocates ar-
gue for the status quo. Figure 6 displays two plots of
participation against media strength. The top plot is
of three parameterizations of a Small World Network,
the bottom of the positively and negatively correlated
cases of an Opinion Leader network under high leader
influence. Each line corresponds to one network pa-
rameterization; the upper (lower) portion of a line
represents positive (negative) bias.

The top plot illustrates the incredible effectiveness
of advocacy. Even low-strength media—which may be
all one can expect given open bias—is sufficient to
drive participation much higher or much lower, dom-
inating any role of network parameterization. This is
again due to the path-dependent nature of the process.
The manner in which the media’s information affects
external motivations, and, therefore, the decision to
participate, implies that advocacy functions in much
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FIGURE 6. Advocacy (upper (lower) Portion of Each Line Reflects Positive (negative) bias)
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the same way as uniformly increasing (or decreasing)
the internal motivations of the population. This has
a strong positive (or negative) effect on participation
levels, since it significantly affects the number of early
movers whose behavior is translated into increased (or
decreased) aggregate participation in the network.
Two differences distinguish advocacy from polling
bias: (1) Its greater bias implies that it alters partic-
ipation levels more strongly and requires less media
strength to be effective. (2) As seen in the bottom
plot, an influential media advocate is able to partially
overcome the power of social elites. While an advo-
cate in the presence of unified elites requires more
strength for its influence to be effective than it does
in the absence of unified elites, advocacy still plays a
role at a level of media strength that makes media less
influential than social networks. Consequently, even
social elites are not proof against an openly biased
media outlet, as long as it is sufficiently influential.
Given this, I now turn to the other means by which a

biased media outlet might be neutralized: countervail-
ing media.

Multiple Media Outlets

We have seen that bias is powerful. So powerful, in fact,
that one would expect to observe additional biased
media outlets whenever there were no institutional
constraints prohibiting them. Competition for atten-
tion will often lead them to take opposite positions,
and here I explore one such case. I assume two op-
positely biased outlets, L. and R, with L (R) positively
(negatively) biased.”! However, the analysis extends in
a straightforward fashion to more than two outlets of
varied bias, at the cost of additional parameters repre-
senting the relative influence of the outlets.

21 Recall that the information from each outlet is added via a linear
combination to yield the net media information, with M;, the weight
on L’s information.
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FIGURE 7. Advocacy—Two Opposing Media Sources
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Consider polling bias first. Here each media outlet
sends information equal to the global participation rate
plus its bias. This implies that the net information from
the media is equal to the global participation rate plus
a linear combination of each outlet’s bias. This linear
combination is the net polling bias.”? This is equiva-
lent to a single biased media outlet employing the net
polling bias. Given this, the results described in and
around Figures 4 and 5 already apply to the case of
multiple media sources employing polling bias.* For
outlets of equal strength, if L’s bias exceeds R’s the
net media information drives participation higher; if
R’s exceeds L’s the net information drives participa-
tion lower. If we assume that biased sources will seek
the highest level of bias they are able to slip by their
audiences and that individuals tolerate the same level
of bias from each outlet, the media outlets’ biases will
cancel out, providing accurate net information. How-
ever, if L (R) had greater strength than R (L), or L (R)
could maintain a similar level of strength with greater
bias than could R (L), then the net message would drive

22 To see this, let the global participation rate be p, and Mz(L) and
Mp(R) be the respective biases of L and R. Then the net media
information, S, is $ = My * (p, + Mp(L)) + (1 — Mr) * (p; +
MB(R)) =p:+ [ML * MB(L) + (1 — ML) * MB(R)]. The term in the
square brackets is the net polling bias.

23 Additional media outlets would only increase the number of terms
in this linear combination, not change the analysis.
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participation higher (lower). In other words, the media
outlet better able to maintain its strength despite bias
has the advantage.

Thus, multiple media outlets can, under some condi-
tions, be a panacea for polling bias. What about advo-
cacy? Because advocates effectively ignore the global
participation rate, the net media information is now
just a linear combination of 1 (full participation) and
0 (no participation). Since the relative strength, M,
multiplies the former, the net information is just M; .2
In general, the relative strength of the proparticipation
outlet will not be equal to the global participation rate,
so two advocates—even equally balanced ones—will not
see their influences cancel out. Instead, they are equiv-
alent to one outlet sending intermediate information
between 0 and 1.

Figure 7 illustrates the effect of intermediate infor-
mation. As usual, the vertical axis reports equilibrium
participation rates; the horizontal axis now displays the
relative strength of L (M, ). As in Figure 6, the top
plots illustrate participation given three representative
parameterizations of a Small World network, while the
bottom illustrate participation given elites with posi-
tively and negatively correlated motivations. The mid-
dle two plots (B and E) look at a lower level of media

2 §=Mp «1+4 (1 —Mr)*0= M. More than one advocate on
each side would not change the analysis.
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strength (Ms = 0.2), the top-right and bottom-right
plots (C and F) look at a higher level of media strength
(Ms = 0.6), and the top-left and bottom-left plots (A
and D) provide results without media (Mg = 0) as a
baseline.

The most important commonality in the plots is that
there is an asymmetry between the positive and the
negative outlet. In all cases, the net effect of two oppos-
ing outlets with equal strength (M =0.5) is an increase
in participation over the baseline. It is easier, and so
requires a weaker media outlet, to spur participation
(or to drive support away from the status quo) than it is
to quell participation (or maintain the status quo). In a
democracy, one would therefore expect it to be easier
for a biased media to agitate contrary to the incumbent
government than in support of it, coloring what media
strategies would be effective by the incumbent govern-
ment and the positioning of successful media outlets.

The reason for this asymmetry is that intermediate
information has two effects. First, early in the spread
of participation, when global participation is still low,
intermediate information encourages more people to
participate. Second, when participation is widespread,
it discourages people from participating. The first ef-
fect is more powerful than the second because of the
path-dependent nature of the process: the first ensures
that there will be more participants in each person’s
social network early in the process, allowing network
interactions to spread participation. Once participation
is widespread any discouragement will have a limited
effect, since it also has to overcome behavior in one’s
social network. There will be similar, though more in-
volved, logic when we discuss selection into media in
the next section.

There is a more subtle thing to note as well in Figure
7. Without unified elites intermediate information is
effective; however, unified elites can more easily limit
the effect of intermediate information than they could
the stronger bias of a single advocate. Thus, unified
elites facing influential and biased media would do
well to encourage the growth of a countervailing me-
dia outlet. However, as we see in Figure 7F, were the
media to gain in strength, two equally strong media
outlets would diminish the ability of elites to dictate
aggregate outcomes, so elites must be cautious against
this development.

SELECTION INTO MEDIA

In the preceding analysis all individuals treated the
media as identically influential, despite the possibility
of bias. This obviously was a simplification: the media’s
influence might vary by substantive issue in a way that
social networks’ influence, often arising from the net-
works’ greater roles in everyday life, does not. Further,
this variation may depend on individuals’ preferences:
individuals may be more likely to trust media sources
that support their proclivities. Accordingly, it is impor-
tant to understand the effects of selection into media
influence. The flexibility of the basic model allows the
direct incorporation of selection. In this section I ana-

lyze a simple model of selection, and use it to illustrate
both the robustness of earlier results to selection and
the way selection alters the effect of media bias on
aggregate behavior.

To incorporate selection in the model, I assume that
an individual’s internal motivations dictate the degree
to which that person is influenced by a biased media
outlet. The more someone’s internal motivations ex-
ceed the mean in the population, the more that in-
dividual is influenced by media outlets with positive
(proparticipation) biases, and the less that individual
is influenced by media outlets with negative (status
quo) biases. The same is true in reverse for individuals
with motivations less than the population mean. With
one media outlet individuals change the strength they
assign to the media (My) to accommodate changes in
influence.”> With two media outlets individuals change
the strength they assign to outlet L (M ), while keeping
the overall influence they assign to the media (M) the
same. In other words, under selection individuals pay
diminished attention to any outlet that doesn’t match
their preferences, and pay more attention to any outlet
that does. Technical details are provided in the Online
Appendix.

Analysis of selection comprises a repetition of the
analysis in the previous section, but with selection in-
corporated in the model. There is one straightforward
conclusion of this analysis: the model is robust to the
addition of selection. Figures Al- A4 in the Online
Appendix display corresponding results to Figures 4—7;
their similarities are apparent. To derive more interest-
ing conclusions, however, it is necessary to understand
the complicated causal mechanisms that drive the ef-
fect of selection. This is the focus of the rest of this
section. To improve clarity, I discuss below whether
selection increases participation, decreases participa-
tion, increases bias, or decreases bias, leaving off the
important final clause: relative to the case of media
bias without selection. In other words, all discussion of
selection’s effects that follow are relative to identical
scenarios lacking only selection.

Selection into media has two opposing effects that
take slightly different forms depending on the number
of media outlets. First consider two outlets. On the one
hand, selection increases the net media information ob-
served by those with high internal motivations. These
individuals assign more weight to the positively biased
outlet and less to the negatively biased outlet. In the
aggregate, this results in higher levels of participation:
more such people are led by the greater media infor-
mation to participate early in the process. On the other

25 One could also imagine time-varying selection into an unbiased,
informative media outlet, based on the particular message the outlet
is promulgating at that moment and one’s own predisposition to
believe it. Though I do not consider it here, one can reason through
its outcomes. Highly motivated individuals would select into ignoring
the media early on, since it would report little participation; this
would drive up early participation as compared to an equivalent
unbiased media outlet without selection. Once aggregate participa-
tion was high individuals with low motivation would begin to ignore
it. However, by then these individuals’ social networks would, on
average, provide the same information of widespread participation.
Thus, this sort of selection should increase aggregate participation.
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TABLE 1. Effect of Selection into Media

No Leaders

Unified Leaders

Polling Bias, 1 Outlet 1 bias
Advocacy, 1 Outlet 1 bias
Polling Bias, 2 Outlets
Advocacy, 2 Outlets

1 participation
1 participation

| bias (at high str)

1 bias (at low str), | bias (at high str)
| bias (at high str)

1 participation

bias.

Note: Cell values of “4 (|) bias” indicate that selection increases (decreases) the effect of
bias (i.e., leads to increased (decreased) participation under positive bias and decreased
(increased) participation under negative bias), as compared to the case without selection.
Modifiers “(at high str)” and “(at low str)” indicate that the corresponding effect of selection
only occurs when media strength is relatively high and relatively low, respectively. Cell values
of “4 participation” indicate that selection weakly increases participation for both directions of

hand, selection decreases the net media information
observed by those with low internal motivations. These
individuals assign less weight to the positively biased
outlet and more to the negatively biased outlet. In the
aggregate, this results in lower levels of participation as
people later in the process of behavioral spread now fail
to be mobilized due to the smaller media information.

The net of these two effects determines the aggregate
outcome under selection, and varies according to the
structure of the network and the type of media bias.
In general aggregate dependence on selection can be
complex; however, previous analyses can provide some
expectations. In particular, the first, positive effect of
selection acts earlier in the process than the second,
negative effect of selection. Consequently, the demon-
strated importance of early participation suggests that
the positive effect of selection should dominate, absent
specific network properties that render the negative
effect particularly potent. This suggests increased par-
ticipation under selection in general.

To check this suggestion’s accuracy one can com-
pare aggregate participation under selection to that in
the absence of selection; I do this in Figures A5- A10
of the Online Appendix. All plots display aggregate
participation under selection minus aggregate partici-
pation without selection; positive values thus indicate
that selection increases participation. Two conclusions
of this analysis stand out. First, selection has a positive
effect more often than not, and almost uniformly when
there are two media outlets. Two, selection’s effect is
not always positive, indicating further complexity in
selection arising from network properties. I discuss this
complexity briefly here, after first summarizing selec-
tion’s effect in Table 1.

Each cell in Table 1 details how the addition of se-
lection alters aggregate behavior given biased media.
The last two rows, corresponding to the case of two
media outlets, bear out the above logic. In almost all
cases, selection increases participation for the reasons
given above. In the one case in which it does not—
two media outlets, unified leaders, and polling bias—
selection instead diminishes the effect of bias. This
only happens, however, at high media strength, and
only when media bias works oppositely to leaders’
unified preferences. The cause of this deviation from
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increased participation is the structure of the elite net-
work. Under selection elites with positively correlated
motivations pay less attention to negative bias, driving
participation higher and in the opposite direction of
the bias. Participation can be driven lower too, at very
high media strengths (when the media are four or more
times as influential as social networks). This occurs
when elites with negatively correlated motivations ex-
perience positive bias. Here selection implies that elites
see smaller net media information. This reduces the
effect that media bias has on the borderline members
of the elite (those with relatively higher, though still low
internal motivations) who might otherwise be spurred
to participate by the combination of media bias and
participatory followers. Less responsiveness by border-
line elites leads to less participation overall, reducing
the effect of bias. In essence, the effect of selection on
elites” responses to the media matters more than its
effect on followers’ responses, leading to a decrease in
the impact of bias.?®

Now consider one media outlet. Again there are two
opposing effects of selection, for the same reasons as
with two media outlets. However, because selection
operates directly on individuals’ media strengths when
there is only one media outlet, the magnitude of each
of the opposing effects is smaller.?’ Since the positive
effect drives results more than the negative in general,
decreasing both effects tends to diminish the net posi-
tive effect of selection, relative to what we see with two
media outlets.

The first two rows of Table 1 illustrate this. With-
out elites, the overall effect of bias is enhanced. Se-
lection still induces more participation in the presence

26 This does not show up in the case of advocacy due to the more
potent effect of advocacy at high media strength, which overwhelms
elites’ impact. This is similar to that observed without selection in
Figure 7.

27 Net media information, which is what selection effectively changes
when there are two media outlets, only affects external motivations
in one way: it alters the term multiplying media strength. In contrast,
selection with one media outlet directly alters media strength, which
appears in that same term but also in the (1 — My) term multiplying
the local participation rate. Changing media strength moves these
two terms in opposite directions, which accounts for the smaller
effect of selection with one media source.


https://doi.org/10.1017/S0003055413000452

https://doi.org/10.1017/S0003055413000452 Published online by Cambridge University Press

American Political Science Review

Vol. 107, No. 4

of positive bias; however, selection now induces less
participation in the presence of negative bias. With
the net positive effect of selection diminished, avenues
open up for bottlenecks in network structure to lead
to diminished participation. The relative importance
of specific connections is what is important: worse con-
nectivity and/or suboptimal numbers of weak ties imply
more potential bottlenecks, and the more bottlenecks,
the more selection can enhance negative bias.?® This is
because network bottlenecks and the negative effect
of selection both act to inhibit behavioral spread in a
complementary fashion. Bottlenecks limit the avenues
across which behavior can spread, and selection makes
it less likely that behavior will spread across any exist-
ing avenue.

With unified leaders and one media outlet the story
is very similar to that observed in polling bias with
two media outlets. Specifically, at high media strengths,
where the media actually can begin to overcome social
elites’ influence, selection results in less consideration
of the opposing biased media outlet by elites. This re-
duces the effect of bias. The only new twist here is that,
under advocacy at low media strengths only, selection
can enhance bias. Advocacy begins to counteract elites’
influence starting at low media strengths by spurring
followers on (positive bias) or driving followers away
(negative bias). Selection can aid this when the advo-
cate is insufficiently strong to do it on its own; however,
once it is, elites again become the focal point of selec-
tion as noted.

In sum, though selection into media does not alter
the main results on media bias presented in the previ-
ous section, it does have some interesting, if complex,
interactions with network structure that the model can
tease out. Selection can increase participation or en-
hance or diminish bias, depending on the type of bias,
the nature of the media, and the structure of the net-
work, highlighting again the importance of consider-
ing network structure. Substantively, for most cases in
which there is more than one media outlet we again
see the advantaged state of participation relative to
the status quo. Thus selection can exacerbate some of
the issues that arise under biased media.

EMPIRICAL IMPLICATIONS AND SUMMARY
OF RESULTS

This article presents an abstract model with broad sub-
stantive consequences relating to the interaction be-
tween social network structure and media influence
and bias. Four things are necessary to derive and test
empirical implications of the model. First, one must
make sure the model applies. This requires that two
primary assumptions hold: (1) There must be a di-
chotomous set of options over which individuals are

28 This occurs when media strength is high enough to otherwise elim-
inate network differences. The top row of Figure AS in the Online
Appendix supports this for Village networks. Small World networks,
with fewer bottlenecks, display this pattern more weakly. The pattern
almost completely inverts under polling bias for a network in which
everyone is connected (and so lacks bottlenecks).

TABLE 2. Heuristics for Network Type

Measurement

Network Type Identification Heuristics

Small World Most Know Someone Far Away, Info
(SW) Travels Quickly

Village/Clique  Clumped Social Groups, Poor Info
(V) Travel btwn Groups

Opinion Leader Few Elites Drive Opinion, Info from
(oL) Common Elites

Hierarchy (H) Defined Organizational Structure with

Elites at Top

choosing. One of these must be a status quo option, and
everyone in a population must begin supporting the
status quo. (2) Support for the non-status-quo option,
which I have termed participation, must be increasing
in others’ support. As noted previously, participation
includes, but is not limited to, support for a new policy
alternative, political participation in voting or social
movements or protests, or voting for a challenger.

Second, one must identify the network type, as this
helps both to constrain the range of applicable hy-
potheses and suggest what additional data might be
needed. Table 2 provides a few heuristics for identifying
each network type.

Third, one must derive a hypothesis as to the effect of
media influence and/or bias on aggregate participation,
conditional on network structure and individuals’ pro-
clivities to participate. These hypotheses will connect
a measure of the aggregate rate of participation (the
dependent variable) to one or more measures of the
model’s parameters (the independent variables). The
model’s analysis, performed over the previous three
sections, structure these hypotheses. Table 3 summa-
rizes this analysis and provides a sense of the range
of hypotheses the model generates. Specifically, the ta-
ble specifies the way in which the model’s nonmedia
parameters condition (1) the effect on participation of
increasing media strength (the second column), and
(2) the efficacy of media bias in altering participation
(the third column). Note that because the model’s im-
plications are robust to the presence of selection, this
table does not include selection. Table 1 in the previous
section contains a summary of the effect of selection.

Fourth and finally, one must determine which data
are necessary to test one’s hypothesis and measure
these data. One of the virtues of the model is that
its data requirements can often be comparatively weak
compared to the complexity encapsulated in the model.
In particular, it is not equally important to gather data
on all parameters in all cases. Table 4 provides two
potentially helpful pieces of information in identifying
the most useful data. The middle and bottom rows of
the center column respectively specify the conditions
under which increasing media strength is most likely
to increase participation and under which media bias is
most effective. This highlights for which values of the
model’s parameters one would expect to see the most
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TABLE 3. Parameters’ Effects on Media’s Impact on Participation

Parameter (Effect on:)

Increasing Media Strength

Efficacy of Media Bias

Motivation Class
Average Connectivity
Weak Ties

Elite Influence

Follower Influence (H)

Elite Unity

Greater Participation

Lesser Participation More Likely
Lesser Participation More Likely
Lesser Participation More Likely Varies
(Varies for Correlated Hierarchy)
Lesser Participation More Likely
(Varies for Correlated Hierarchy)
Generally Minor Effect

Minor Effect
Minor Positive Increase
Minor Positive Increase

Nonmonotonically
Increase
(Generally)

Large Decrease

on the efficacy of media bias.

Note: Increasing Motivation Class equates to moving toward the strong class; increasing Elite Unity
means moving to positively or negatively correlated motivations. The middle column specifies the
effect of an increase in the parameter in the left column on the degree to which increasing media
strength increases participation. The rightmost column specifies the effect of a parameter increase

TABLE 4 Effect of Media Parameters

Information When Increasing Most Effective Most Important Data
Media Uncorrelated Networks, Elite Unity, Motivation Class,
Strength Strong Motivations, Network Type,

Poorly Connected Networks Network Parameters
Media Uncorrelated Networks, Media Strength, Elite Unity,
Bias Better-Connected Nonelites Network Type,

Network Parameters (OL,H only)

effect of the media on participation. The rightmost
column ranks the most important data to gather for
understanding the media parameters’ effects, given the
information in the center column. Once one has chosen
which to data collect it becomes necessary to measure
the model’s parameters. Section 4 in the Online Ap-
pendix provides guidelines for the measurement of all
model parameters and a summary table for reference.

To make this procedure more concrete and better
connect theory to empirics, I illustrate how one may
apply each of the four steps to derive and test the three
hypotheses discussed in the Introduction, though I do
not conduct empirical tests here. I immediately dis-
pense with the first step as all three hypotheses were
chosen due to their relevance to the model, and treat
the remaining three steps in the context of each hy-
pothesis.

First, will the media be more effective in caucus states
than in primary states, assuming caucus states encour-
age less communication across precincts? This assump-
tion suggests that the relevant network in caucus states
is the Village, while the relevant network in primary
states is the Small World. This is step 2. Table 3 sug-
gests one conditional hypothesis in its center column:
outside of the strong motivation class, increasing media
strength will be less likely to increase participation the
better connected the nonelite network is. Specifically,
the model shows that uncorrelated Opinion Leader
networks typically are less good at spreading participa-
tion than uncorrelated Hierarchies or Villages, which
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are less good than Small World networks. Thus, all else
equal, we should expect the media’s ability to spur
participation to decline by network type in this same
pattern. Consequently, as long as states are not in the
strong motivation class, then the media should be more
effective in caucus states than in primary states. This is
step 3.

To test this hypothesis one must determine the nec-
essary data and measure it, as in step 4. The center cell
in the rightmost column of Table 4 provides us a list;
for nonelite networks, data in order of importance are
motivation class, network type, and network parame-
ters. Measuring the first and the third requires survey
instruments, as described in Section 4 of the Appendix;
we have already identified the second. However, all we
really want to know is if the population of either group
of states is in the strong motivation class. Indicators
such as significant early participation may be sufficient
to suggest the strong class. Conversely, if early partic-
ipation is not significant, or if the population is very
small (see the Appendix), we might feel comfortable
not measuring motivation class at all. Regardless, we
do not need to measure network parameters to test
this hypothesis; nor must we measure media strength.
In short, only two pieces of data are needed to test this
hypothesis: a measure of aggregate participation and
the type of system in the state.

Second, when can external media outlets affect the
behavior of insular elite networks? Aggregate opin-
ion in insular groups can differ markedly from that in
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the larger population, and even the latter’s unbiased
media can appear biased to those in the network. We
have already specified that we are considering elite
networks; this further argument suggests that we are
interested in hypotheses related to bias. Looking at the
third column of Table 3, we see that the most impor-
tant nonmedia parameter is elite unity. Specifically, the
model indicates that change is likely to happen only
when elites in the network are not unified. However,
analysis also indicates that all elites need not be on
board with change, and that when elites are divided
the media can play a substantial role by taking advan-
tage of network connections. This is our hypothesis. To
test it, we note that the bottom-right cell in Table 4
suggests that the two most important pieces of data are
media strength and elite unity, and these are sufficient
to test our hypothesis.?’ The former may be measured
via analysis of latent variables in a battery of survey
instruments getting at trust in and attention to media
outlets and social networks, the latter via public state-
ments and elite surveys.

Third, how will decreased state ability to limit ac-
cess to external messages from media and NGOs alter
authoritarian states’ strategies in maintaining power?
Here the model suggests two strategies, depending on
the type of network. In an elite network, the state must
ensure unified elites matching its status-quo bias. In a
nonelite network, the state must minimize connectivity
within and across disparate groups. Both claims can
be drawn from the center column in Table 3 and are
summarized in the center cell of Table 4.%° Testing these
claims requires data on network types and either elite
unity for elite networks or average connectivity and
weak ties for nonelite networks, as well as data on state
strategies. The network data for nonelite networks can
be obtained via surveys measuring discussant number
and the degree of commonality of discussants for a
sample of the population. As I noted in the Introduc-
tion, China’s behavior appears in line with these claims
(King, Pan, and Roberts 2012).

CONCLUSION

Social networks mediate our interactions with all as-
pects of the political sphere. We ask those to whom we
are connected what they think about topics of public
import and whether information is accurate or rele-
vant; we consider their behavior as potential models
for our own; we worry about their responses to our own
behavior and opinions. We have seen that this not only
implies that social networks and the mass media both
affect individual behavior, but also that social networks
condition media’s impact in the aggregate. One often
can’t determine the effect of increased influence of an
honest, informative media outlet without knowing the
structure of the social network in place. Social networks

29 In nonelite networks, testing the efficacy of bias requires measure-
ment of only one parameter, media strength.

30 T am assuming strategies that do not involve changing individuals’
fundamental preferences, and thus am not considering motivation
class.

can also amplify media bias, leading to large swings
in aggregate behavior made more severe when indi-
viduals can select into media outlets. Countervailing
media outlets and unified social elites with common
preferences can mitigate the effect of bias; however,
media outlets promulgating anti-status-quo bias have
an advantage.

These conclusions derive from a model based on very
general assumptions, making the conclusions relevant
to a broad array of substantive settings. The model’s
applicability to any dichotomous action with a status
quo implies that the model speaks to questions in pub-
lic opinion, vote choice, and voter turnout, as well as
participation in social movements, mass protests, and
insurgencies. Further, since a media outlet in the model
can correspond to a conventional media outlet such
as The New York Times or FOX News, or to state
propaganda, NGOs, national party leadership, Inter-
net personalities, and the like, one can formulate and
test hypotheses designed to answer questions such as
those that opened the Introduction. I worked through
three such hypotheses in detail in the previous section,
but there are many more I could have discussed. For
example, media pundits can drive mass opinion even
when individuals can select their media outlets; they
are not constrained to preach to the choir.

Such broad applicability means that the model’s
theoretical conclusions also have substantial empiri-
cal consequences. Most notably, failing to account for
the conditioning role of social networks implies poten-
tial bias in empirical studies of media effects in the
aggregate. Additional data collection on networks is
necessary to overcome this bias; this also helps in fore-
casting the effects of changes in the media. The model’s
mixture of qualitative and quantitative network speci-
fications will aid in this endeavor.

Finally, a natural extension of the model would be
to include media as strategic players who choose bias
to increase their share of the market (Mullainathan
and Shleifer 2005). While I don’t analyze this here, the
existing model suggests some likely outcomes and new
questions that can be addressed. For example, how will
increased ability to select from numerous media outlets
affect aggregate public opinion? The model indicates
that selection tends to enhance anti-status-quo bias,
implying an increasingly oppositional public opinion.
This is likely to be further served in any media market
by additional oppositional media outlets. This might
fragment the media’s message, but it is also possible
that the proliferation of media outlets could lead to
increased media influence, since at least one of the
outlets might effectively cater to one’s predilections.
This would result in either strong opposition to the
status quo that would need to be managed by the state,
or homophily of networks as pro-status-quo people
separate themselves from the influence of those with
divergent preferences. The latter connects endogenous
network formation and the creation of new media out-
lets. It could form the start of a more complete model
of opinion formation that fully accepts the demon-
strated interdependency of social networks and mass
media.
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