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ABSTRACT OF THE DISSERTATION

Political Competition, Emotions, and Voting: The Moderating Role of
Individual Differences

by

Jaime Elizabeth Settle

Doctor of Philosophy in Political Science

University of California, San Diego, 2012

Professor James Fowler, Chair

Why does the competitiveness of an election affect voter turnout? Previ-

ous research has focused on elite behavior in mobilizing political participation

and voters’ altered assessments about the importance of their vote. However, I

argue that exposure to political competition activates voters’ emotions—which

in turn affect the decision to turnout—and that individual differences in threat

sensitivity moderate this mediated relationship. After first elaborating a the-

ory for these relationships, I use data from the 2008 National Election Study

to demonstrate that heightened electoral competitiveness is associated with

stronger emotional evaluations of the presidential candidates. To further eluci-

date the relationships, I collect a sample of 113 million status messages posted

xiv



on the online social networking site Facebook during the 2008 presidential elec-

tion. Automated content analysis reveals that users living in competitive "bat-

tleground" states are more likely to express emotion when they discuss politics

on the site, and that emotional activation in status messages partially mediates

the relationship between exposure to competition and self-reported voting. I

next explore whether a genetic sensitivity to threat conditions the way that ex-

posure to political contention affects voter turnout. The nascent genopolitics

literature theorizes that genetic, psychological, and physiological differences

should be integral in interpreting political stimuli from the environment, but

there have been few empirical confirmations of this expectation. I find in two

distinct datasets that people who carry a version of a gene that makes them es-

pecially sensitive to social stress are more responsive to the level of contention

in their political environment. I follow up on this finding with a mobilization

field experiment designed to activate emotions toward political competition.

My dissertation is one of the first attempts to identify the specific causal mech-

anisms that underlie the effects of individual biological differences on political

outcomes. This research topic is relevant and timely: as our country continues

to polarize and the consequences of people’s emotional reactions to political

disagreement intensify, it is important to understand the causal mechanisms

that relate political contention to political behavior.
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Introduction

Competitive elections are lauded as an essential component of a healthy

democracy, in part because of the effects competition is thought to have on

citizen interest, knowledge, and engagement. A citizenry that is motivated to

participate because of the uncertainty and perceived importance of the outcome

of the election is more likely to hold accountable the officials who seek to

represent them.

Yet, the media’s portrayal of competitive elections is one in which citi-

zens become more emotional about politics without necessarily becoming more

interested or informed. Anecdotes abound that suggest that emotions run high

in the political sphere (Valentino et al., 2011). Newspaper headlines declare

that voters’ emotions prompt their political engagement (or disengagement) as

well as their vote choice. President Obama offered many people hope in 2008,

yet by 2010 the media noted a huge "enthusiasm gap" between Republicans

and Democrats. Electoral swings are often described as reactionary "waves of

anger" and people express great anxiety and contempt in surveys about the

direction the country is heading.

Instead of embracing contention as a necessary and beneficial aspect of

the democratic process, many people report aversion to the degree of discord in

our society. People report being "fed up" with partisan politics and frustrated

by the disagreement, gridlock and subsequent inefficiency of Congress. Inter-

views and focus groups reveal that people overestimate the degree to which

there is consensus about policy preferences, and therefore are turned off from

politics by what they perceive as unnecessary and destructive interest group

lobbying and partisan discord (Hibbing and Theiss-Morse, 2002). Some pun-

1
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dits even blame tragedies like the assassination attempt on Congresswoman

Gabrielle Giffords on an uncivil, contentious and polarized political environ-

ment.

This dissertation explores the role of emotion in mediating the effect of

political competition on the ultimate measure of participation: the decision to

turn out and vote. I argue that increased political competition—over resources,

values, or election outcomes—increases emotional activation toward political

stimuli. When politics is most contentious, it has the potential to activate

both positive and negative emotional responses toward relevant and salient

aspects of the political environment. However, the exact pattern of relation-

ships between competition, emotional activation and voter turnout depends

on an individual’s sensitivity to threat and the degree to which they perceive

their political environment to be stressful.

In the first chapter, I develop a theory which suggests that emotional

activation with the political sphere mediates the effect of exposure to political

competition on voter turnout. On average, people are more emotionally en-

gaged with politics when they live in communities which experience higher

levels of political competition. The heightened salience of politics and in-

creased exposure to political contention in these areas makes it more difficult

to avoid politics completely, even for those people who remain cognitively dis-

engaged with politics. This emotional engagement with politics in turn affects

a person’s propensity to participate in politics, but the exact nature of this me-

diated relationship is subject to the moderating effects of individual differences

in a construct called negative affectivity, which alters a person’s sensitivity to,

and perception of, the degree to which their political environment is socially

stressful and threatening. Individuals who are not prone toward negative affec-

tivity are more likely to respond positively to increased political competition,

and their heightened emotional activation with politics motivates their political

participation. However, for individuals I call "negative affectives," the height-

ened emotional activation they experience after exposure to increased political

contention serves to reduce their incentives for political participation.
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The first two empirical chapters of the dissertation explore the general

relationships between competition, emotional activation, and voter turnout. In

Chapter 2, I use data from the 2008 National Election Study to test the the-

ory that competition affects people’s emotional evaluations of the presidential

candidates. Consistent with previous work that demonstrates that patterns of

emotional response to campaign advertisements are different for Republicans

and Democrats, I find that state-level electoral competition polarizes Republi-

cans’ emotional evaluations while tempering those of Democrats.

However, a major disadvantage of the national survey data is that the

empirical measures of emotional response do not capture the full theoretical

constructs outlined in Chapter 1. Emotional engagement has typically been

ascertained by asking survey respondents to report whether or not certain can-

didates or political issues make them "enthusiastic” or "anxious.” However,

emotional engagement with politics is likely interspersed within a person’s

daily engagement or disengagement with politics and previous studies of the

role of emotion in politics have been unable to capture unobtrusive observa-

tional data about emotional engagement. While experimental data have been

able to better identify the causal relationship between various stimuli and emo-

tions, it is possible that experimental elicitations of emotion may be subject to

the Hawthorne effect.

Thus, in Chapter 3, I collect a unique dataset derived from the status

messages posted by almost two million Facebook users in the United States

during the 2008 election. This data allows us to study for the first time the

spatial and temporal distribution of reports of emotion to politics and political

campaigns. One of the major contributions of the dissertation is the generation

of a dataset suitable for exploring how people’s daily engagement with politics

affects their political participation. I find a role for both emotional and cogni-

tive engagement with politics in mediating the relationship between living in

a competitive "battleground" state and self-reported voter turnout.

My theory argues that to fully understand the relationship between

competition and voting, we must understand how individual differences alter
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the role that emotional activation plays in mediating the competition-voting

relationship. The second half of the dissertation seeks to extend beyond the

average relationships found in the first two empirical chapters to describe the

role of "negative affectivity" in moderating the relationship between competi-

tion, emotional activation, and voting. In Chapter 4, I examine the effects of

one particular genetic marker in moderating the effects of political contention

on voter turnout. The short allele of the serotonin transporter gene 5HTT has

been shown in previous studies to be less transcriptionally efficient, perhaps

causing those who carry it to be less resilient to stressors in their environment.

My results demonstrate that those who carry the short allele of 5HTT are less

likely to vote, but only when confronted with a contentious political environ-

ment as measured either by living in a precinct where the two major political

parties have approximately equal numbers of registered supporters, or living

in a county where the respondent’s political beliefs are out of step with the

majority.

The results in the fourth chapter are based on observational data, and

may be sensitive to endogeneity, in the sense that people select into their res-

idential environments for reasons that may be correlated with the partisan

composition of their community, preventing us from isolating the effects of

contention itself from the choice to be exposed to it. Thus, in the final chapter,

I conduct a field experiment in the 2010 Congressional elections on a genet-

ically informative sample of Californians. Half of the sample was mailed a

postcard designed to make salient the degree of competition and uncertainty

in the electoral environment. Those users who are genetically predisposed to-

ward negative affectivity were less likely to turnout and vote, but only when

they received the treatment postcard.

The research presented in this dissertation advances our understand-

ing of how competition influences voter turnout by examining heterogenity in

the relationships between competition, emotional activation, and voting. Po-

litical scientists have traditionally been methodological pluralists, comfortable

borrowing the tools and practices of other disciplines and extending them to
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apply to our own puzzles. Using a variety of methodological tools and data

sources allows me to approach this problem from many angles to best under-

stand the nuances of the relationships of interest. A full test of all the moving

parts in the model remains to be addressed in subsequent research. How-

ever, the relationships and patterns revealed in the following chapters offer a

compelling—albeit circumstantial—case that the way people respond emotion-

ally to politics is a function of both their individual predispositions and the

characteristics of the environment in which they live. The recent developments

in behavioral genetics, neurophysiology, and psychology have the potential to

transform the way we conceptualize the role of emotions in voting. This work

represents one of the first attempts to identify the specific causal mechanisms

that underlie the effects of individual biological and psychological differences

on political outcomes. The more we learn about how innate, individual differ-

ences affect our interpretations of the exogenous environments we encounter,

the more we can contribute to the discipline at large about which environments

matter, and more importantly, why.



Chapter 1

A Role for Negative Affectivity in

the Relationships between

Competition, Emotion, and Voting

Introduction

The political world is ripe with stimuli to trigger emotional responses,

yet political scientists know much more about the consequences of emotional

activation than we do about its origins. Emotional activation has been identified

as an important contributor to the way that we think and behave in the political

sphere, but it has not yet been conceptualized as a mediating factor that links

broader contextual exposures to individual political behavior.

In this chapter, I develop a theory that suggests that emotional activation

with the political sphere mediates the effect of exposure to political competition

on voter turnout. On average, people are more emotionally engaged with pol-

itics when they live in communities that experience higher levels of political

competition. The heightened salience of politics and increased exposure to

political contention in these areas makes it more difficult to avoid politics com-

pletely, even for those people who remain cognitively disengaged with politics.

This emotional engagement with politics in turn affects a person’s propen-

6
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sity to participate in politics, but the exact nature of this mediated relation-

ship is subject to the moderating effects of individual differences in a construct

called negative affectivity, which alters a person’s sensitivity to, and percep-

tion of, the degree to which their political environment is socially stressful

and threatening. Individuals who are not prone toward negative affectivity are

more likely to respond positively to increased political competition, and their

heightened emotional activation with politics motivates their political partici-

pation. However, for individuals susceptible to negative affectivity, the height-

ened emotional activation they experience after exposure to increased political

contention serves to reduce their incentives for political participation.

These contradicting emotional responses—and the divergent predictions

about the effect of emotional response on participation—obscure the true effect

of competition on voting. Average estimates of the unmoderated relationship

between competition and voter turnout that do not accurately account for the

heterogeneous effects of competition on emotional response, and emotional re-

sponse on voting, may inadvertently misconstrue the nature of the competition-

voting relationship. Competition, emotional response, and voting are related

to each other in different ways for different people. After elaborating on these

proposed relationships, I articulate testable hypotheses that result from the

theory, and describe the operationalization of my constructs in the empirical

chapters in my dissertation.

Competition and Voting

One of the most studied puzzles in political science is whether voter

turnout is higher in more competitive elections. The early work studying the

effects of political competition was primarily concerned with understanding

whether increased political competition in a geographic context—usually a

state (Patterson and Caldeira, 1983), county (Hoffstetter, 1973) or congressional

district (Silberman and Durden, 1975)—affects voter turnout. Many studies

show small but significantly positive effects of competition on turnout, whether
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competition is operationalized using presidential election results from preced-

ing elections (Ashenfelter and Kelley, 1975), using the closeness between par-

ties in contemporaneous elections (Patterson and Caldeira, 1984), or incorpo-

rating information about voter registration (Grofman, Collet and Griffin, 1998)

or candidate expenditures during the race (Cox and Munger, 1989). Schol-

ars have provided three main explanations for the effect: 1) voters are more

likely to think their vote matters when an election is perceived as being close;

2) political elites and political parties concentrate their mobilization efforts on

competitive races and 3) more money is spent on campaigns in competitive

races, which may indirectly increase voters’ interest or knowledge levels.

In line with the approach focusing on candidate expenditures (Cox and

Munger, 1989), later literature has shifted focus to the mechanisms of the ef-

fect of competition, often focusing on various "campaign effects." One major

approach focuses on campaign effects measured by expenditures on televi-

sion ads (Freedman and Goldstein, 1999; Goldstein and Ridout, 2002; Hillygus,

2005; Freedman, Franz and Goldstein, 2004), as more advertising is typically

bought in areas that are expected to be more competitive (Shaw, 1999, 2006;

Hill and McKee, 2005). These studies find that increased exposure to political

advertisement is predictive of higher levels of voter turnout. Field experiments

demonstrate that direct canvassing can increase validated turnout (Gerber and

Green, 1999, 2000a,b; Green, Gerber and Nickerson, 2003) but much of this

work has been done in low salience elections that do not simulate competitive

campaign environments. Other approaches to measuring the effect of compet-

itive or intensive campaigns include counting the number of field offices in a

state (Masket, 2009) or the frequency of candidate visits (Franz and Ridout,

2010; Shaw, 1999); this work, however, focuses on the effects on candidate vote

share as opposed to overall turnout.

At the core of these measurement strategies is the idea that residents in

competitive areas have qualitatively different exposure to the campaign than

residents of non-competitive areas. At the presidential election level, the nature

of the Electoral College system mandates that in every election, certain states
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will become critical and voters living in these "battleground states" receive dis-

proportionate attention from the campaigns (Shaw, 2006). Because of the the-

oretical distinction between experiencing a campaign in a state that is highly

competitive versus a state where the outcome is essentially pre-determined, as

well as the practical consideration of the multi-collinearity introduced when

different but highly correlated measures of political competitiveness are in-

corporated into the same model, it has become common practice to measure

competitiveness at the state level with a dummy variable for a state’s "battle-

ground status" in that election year. Previous work shows that campaign effects

are stronger in battleground states, and that battleground states are subject

to more television and radio campaign advertising and more candidate visits

(Shaw, 1999, 2006; Hill and McKee, 2005). The campaigns make more contact

with voters in battleground states, and more attention is paid to battleground

voters in the form of polling and news stories (Shaw, 2006).

Contextual scholars theorize about competition’s effects on turnout at

the individual level, but due to data constraints this relationship has often been

explored at the aggregate level and thus inference from this data has been sen-

sitive to the threats of ecological fallacy. Very rarely is contextual data matched

with survey data that captures voter awareness of, or sensitivity to, the elec-

toral context created by political competition (for an exception, see Huckfeldt

et al. (2007)). Other studies have focused on the campaigns’ interaction with

voters, using survey data to capture the effect of mobilization on voter interest,

knowledge and self-reported turnout (Rosenstone and Hansen, 1993; Verba,

Schlozman and Brady, 1995; Huckfeldt et al., 2007). It appears that people

become more interested, engaged, and attentive to the political campaign in

the battleground states (Gimpel, Kaufmann and Pearson-Merkowitz, 2007; Hill

and McKee, 2005; Panagopoulos, 2009). Lipsitz (2009) shows that participa-

tion gaps—in voting, meeting attendance, donating, and discussion—between

states in the battleground and "spectator" (or blackout) states are largest in

presidential elections that are nationally competitive, and that the gaps that do

exist are created because residents in competitive states become more engaged,
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not because residents in safe states withdraw from political engagement.

This recent work updates our understanding of which aspects of the

environment might matter, but little work has been done to study whether an

individual’s psychological response to competition might also matter. Another

strain of literature, however, suggests that emotion may be a key element shap-

ing voter response to competition, and laboratory experiments have demon-

strated that voters may be emotionally responsive to the kinds of exposures

they encounter in a competitive environment.

The Role of Emotion

Explorations of the role of emotion in shaping attitudes and beliefs has

a long tradition in Western thinking (Marcus, Neuman and Mackuen, 2000).

The early work on emotion in politics focused on feelings about candidates or

issues as distinct contributions from the cognitive considerations involved in

preference formation (Abelson et al., 1982; Conover and Feldman, 1986; Kinder,

1994) while in more recent years an effort has been made to conceptualize

how emotion affects political thinking and behavior. The modern incarnation

of the emotion in politics literature seeks to understand how the processes

governing our emotions—such as their functions in environmental feedback

(Frijda, 1986), regulation, and behavioral direction (Damasio, 1999)—affect the

way we respond to political stimuli and how these response alter our political

behavior.

Previous Literature on Emotion in Politics

What has become the standard conceptualization of the role of emo-

tion in political behavior, the theory of Affective Intelligence, or "AIT" (Marcus,

Neuman and Mackuen, 2000), suggests a dual processing model in which two

different emotional subsystems regulate the response to cues in the political

environment: the disposition system affects levels of enthusiasm and aversion

when processing routine information, and the surveillance system affects lev-
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els of anxiety in response to novelty or threat. Most of the time, under routine

circumstances, people rely on their predispositions to guide their political atti-

tudes and behavior. However, when the surveillance system identifies novelty

or threat in the environment, people are motivated to learn, pay attention to

political affairs, and carefully consider alternative outcomes when making de-

cisions. The research design initially employed by these scholars used surveys

to ascertain respondent self-awareness of their emotions toward specific polit-

ical candidates (Marcus, Neuman and Mackuen, 2000) and then examined the

relationships between those emotional states and candidate assessment, parti-

sanship, political participation, and vote choice.

The theory of AIT has not been accepted unconditionally. In addition

to broader debates originating in psychology about the dimensions and speci-

ficity of affective response, the main debate in political science has been over

the consequences of emotional activation for the quality of information pro-

cessing. Affective Intelligence Theory argues that people make better decisions

when they become anxious because of the heightened attention they direct to-

wards the political environment. Conversely, Lodge and Taber (2005) argue

for a theory of Motivated Reasoning, suggesting that "hot cognition," the com-

bination of cognition and emotion, results in suboptimal, biased information

processing.

Furthermore, there has been considerably less theorizing about the trig-

gers for emotion in the political environment. Thus, more than ten years after

AIT was first published, we do not yet have a comprehensive understanding

of the sources of emotional activation (Wolak and Marcus, 2007). The litera-

ture thus far suggests a somewhat circumscribed set of targets for emotional

response. In order to replicate, expand upon, and attempt to falsify the hy-

potheses of Affective Intelligence Theory, scholars have tended to ask survey

questions about the same sets of triggers and targets, limiting our understand-

ing of the full expanse of the role of emotion in politics. Two problems related

to measurement also complicate the effort to expand the stimuli that provoke

emotion. First, it is difficult to acquire data to test for possible relationships
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between aspects of the broader political environment and emotional response.

National survey data typically contains insufficient variation in variables mea-

suring contextual effects to draw conclusions about the effects of the envi-

ronment on individual-level behavior (Schaffner, 2011), and overcoming this

problem can require a dedicated effort to collect survey data appropriate for

answering these questions (Huckfeldt et al., 2007). Second, our understanding

of emotional response suggests that it is best measured at the time it is expe-

rienced, rendering it more appropriate for study in the laboratory. However,

this limits our understanding of the accumulation and longer-term effects of

repeated emotional activation during the course of a campaign.

As a result of these problems, political candidates remain the most well-

studied trigger and target for emotional response. Many analyses still employ

the standard candidate emotion battery asked in the National Election Study.

An important strain of work moves instead into the laboratory to examine how

information about candidates alters affective evaluations (Civettini and Red-

lawsk, 2009; Redlawsk, 2007). Other work has focused on the effects of emo-

tional response to political issues (Huddy et al., 2005; Huddy, Feldman and

Weber, 2007) and policy threats (Brader, Valentino and Suhay, 2008; Miller and

Krosnick, 2004). Important ground has been covered by examining emotional

response to advertisement tone (Brader, 2005, 2006) in experimental settings.

Building off the findings from the experimental framework, recent studies have

examined campaign advertisements in a real-world campaign to characterize

when in the course of the campaign candidates employ emotional appeals (Rid-

out and Searles, 2011) or whether the tone or emotional appeal of a campaign

ad affects political participation (Brader and Corrigan, 2007).

Only one study to date has considered the effects of a broad contex-

tual influence on vote choice, but while the authors suggest that their findings

are consistent with the assumptions of Affective Intelligence Theory, there is

no measurement of affective response in the study. Nardulli and Kuklinski

(2007) demonstrate that worsening local conditions in employment and crime,

and worsening national conditions of peace, affect changes in the incumbent
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party’s normal vote share in ways consistent with the predictions of AI Theory.

However, they use longitudinal data aggregated at the county level and cannot

show that the change in vote share is due to affective calculations on the part

of the voters. In fact, they note that their findings are consistent with several

theories of voter decision-making.

While researchers have expanded on the initial AIT framework to con-

sider the role of emotion directed at targets other than the presidential candi-

dates, we don’t yet have solid theory for how the political environment triggers

emotional response. The specific contribution of emotional activation as a me-

diating individual-level factor linking political competition and voter turnout

has been underdeveloped. In the next section, I articulate why a wider range

of stimuli in the political environment—specifically those related to political

competition— could provoke an emotional response which has implications

for voter behavior.

The Context as a Stimulus for Emotion

As David Campbell notes, "equating politics with conflict underpins

much of the political science literature and is an assumption shared by scholars

working within many theoretical frameworks" (Campbell, 2006, p. 1). Electoral

politics highlight the underlying political conflict in society, making contention

more salient and visible and serving to reinforce to citizens the pervasiveness

of disagreement in the political system. Whether this contention is experienced

as exposure to heightened campaign intensity, public incivility, or heated dis-

cussion with one’s neighbors or friends, it affects our attitudes toward politics

and government (Mutz and Reeves, 2005; Gimpel, Lay and Schuknecht, 2003)

as well as our decision to engage in political discussion and the electoral pro-

cess (Mutz, 2002; Campbell, 2006; Huckfeldt, 1986; Huckfeldt, Johnson and

Sprague, 2002, 2004; Pattie and Johnston, 2009).

Politics—as the process through which people attempt to manage the

conflicts between competing interests, values, and priorities—becomes most

contentious in the context of a competitive election. Residents of areas with
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competitive elections have qualitatively different exposure to politics than do

residents of non-competitive areas. The variation in the competitiveness of

presidential elections creates variation in exposure to information and the ex-

perience of politics (Jackman and Vavreck, 2009; Huckfeldt, 1986). Similar to

the "battleground" experience previously described, similar comparisons could

be made for citizens exposed to electoral competition in other types of races,

such as competitive gubernatorial or congressional battles. Simply put, people

exposed to electoral competition are exposed to more of the contentious clash

of interests defining the nature of politics itself.

Perhaps more important for examining the enduring effects of exposure

to political competition is the way that competition can alter the social land-

scape associated with politics. Living in an area with high levels of political

competition increases the probability of exposure to political contention and

disagreement; this contention in a person’s surroundings affects the social ex-

perience of politics, such as the way people interact with others about political

issues at the office, with their friends, or in their neighborhood. Despite the

admonition that polite conversation should never address religion or politics,

we know that these two belief systems have a strong influence on the way

that we structure our social environments. Research suggests that we often

associate with those who are most similar to us. However, the construction

of a person’s social network is contingent in part on the characteristics of the

broader social context (Huckfeldt, Johnson and Sprague, 2004), and the hetero-

geneity of one’s geographic area is correlated with the diversity of opinion in

one’s reported discussion network (Pattie and Johnston, 2000; Campbell, 2006).

Thus, in environments where politics is more competitive, it is difficult to be

completely isolated from competing political viewpoints and people living in

more competitive areas are more likely to talk about politics with people with

whom they disagree, despite the influences of homophily (Huckfeldt, Johnson

and Sprague, 2004). Neighborhood or workplace political composition could

influence the types of informal interactions encountered in the immediate en-

vironment, whether through active interactions such as political discussion,
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or through more passive observations such as the presence of yard signs or

bumper stickers (Huckfeldt, 1986, p. 10) (Books and Prysby, 1991, p. 54-57).

Political disagreement can manifest even in the absence of a national election;

it is not difficult to discern a neighbor’s or coworker’s political leanings from

short interactions about seemingly unrelated topics.

Contention could affect people’s emotional engagement with politics

because it is inescapable, thus affecting people who may not report being par-

ticularly interested in politics generally or the campaign specifically. Even if

people do not pay much attention to the important issues at stake in an elec-

tion, they may still be aware of the presence of political competition through

an increased number of television advertisements, radio spots, campaign signs,

news stories, or water-cooler conversations in their environment, for example.

They are more likely to be mobilized and have personal contact with a cam-

paign in competitive elections (Huckfeldt et al., 2007). Politics is not solely

about thinking, but is also about feeling. Thus, regardless of whether people

pay attention to the content of the exchange of political information in their

environment, they are likely to recognize the presence of competitive elections

and respond emotionally. Emotion is thought to precede political evaluation

and judgment, and consequently people may have an emotional reaction to

politics even if it does not affect downstream political processing.

A large literature in psychology stemming from early seminal work

demonstrates the difficulty people have in reconciling conflict (Festinger, 1957;

Fromm, 1965). We know that the perception of threat can trigger both anger

and anxiety, and both visual cues and social interactions are known triggers

of emotional response (Clark and Watson, 1988; Hariri, 2009). Less attention

has been paid to these effects in the political sphere, but previous work from

diverse areas of political science suggest that engaging politically in conflicted

situations can be uncomfortable and disagreeable (Mansbridge, 1980; Noelle-

Neuman, 1993; Hibbing and Theiss-Morse, 2002). Consistent with this work is

the finding that disagreement can depress turnout among the conflict avoidant

(Mutz, 2002), and the activation of negative emotions may be one potential
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mechanism for this effect. We know that people who are strong partisans are

more emotionally reactive to certain kinds of stimuli (Huddy and Mason, 2008),

and competition may activate increased partisan intensity. People in competi-

tive areas talk about politics more frequently (Lipsitz, 2009) and cross-cutting

political discussion affects both positive and negative emotional reactions to

candidates (Parsons, 2009).

To date, only a handful of exposures that occur in real-world compet-

itive environments—candidate information, policy positions, and advertising

tone—have been systematically tested in an experimental setting, but they have

successfully and consistently induced an emotional response (Brader, 2005,

2006; Civettini and Redlawsk, 2009; Valentino et al., 2008a). The only study

on political disagreement that incorporates emotional response suggests that

disagreement in social networks encourages people to reassess their emotions

toward both their party’s candidate as well as the opponent (Parsons, 2009). I

argue that we should consider a broader range of stimuli as triggers for emo-

tion.

The Effects of Emotional Activation on Voting

There is a clear association between being cognitively engaged with pol-

itics and turning out to vote. Decades of work have shown that people who

report voting are also more likely to report that they were interested in the

campaign, were more likely to seek out information about the election, and

were more likely to talk about politics with other people. In more recent years,

we’ve developed an understanding of the role of emotion in political behavior,

which also centers on the fact that emotional activation can facilitate certain

kinds of political participation.

There is some theoretical consensus that enthusiasm and anger generally

increase political participation whereas anxiety generally deflates political par-

ticipation but increases interest (Huddy and Mason, 2008; Brader, 2005, 2006),

though this pattern is a far from consistent empirical finding in the literature

and is not entirely consistent with the original theory. Findings about the re-
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lationship between negative emotions and political behavior have been more

mixed than have findings about enthusiasm. People who report feeling anxious

about candidates or political issues report higher levels of information acquisi-

tion, more interest in the campaign, and participation beyond voting (Marcus,

Neuman and Mackuen, 2000). Subsequent work has further differentiated the

effects of negative emotions, and it appears that anxiety and fear as compared

to anger have distinct effects on political behaviors (Druckman and McDer-

mott, 2008; Brader, Valentino and Suhay, 2008; Huddy, Feldman and Cassese,

2006; Lerner et al., 2003; Lerner and Keltner, 2001; Valentino et al., 2011).

Individual Differences in Negative Affectivity

In extant research, there has largely been an assumption of homogene-

ity in individuals’ responses to environmental exposures (for an exception, see

Hatemi et al. (2011)). The result of such assumptions is that contextual influ-

ences that exhibit an effect for only a subset of a population, or exhibit differing

effects for different subsets, may go uncovered or may lead to contradictory re-

sults. In recent years there has been growing interest in political science in

examining a role for innate differences in genetic, psychological, and personal-

ity traits in explaining variation in political behavior. A genetic basis has been

established for political participation broadly (Fowler, Baker and Dawes, 2008;

Klemmensen et al., 2010; Funk et al., 2010) and for voting specifically (Fowler,

Baker and Dawes, 2008; Dawes and Fowler, 2009). Other behaviors and atti-

tudes correlated with voting also have heritable components, such as strength

of partisanship (Settle, Dawes and Fowler, 2009; Hatemi et al., 2009), a sense

of civic duty (Klemmensen et al., 2010; Dawes et al., 2010; Dawes and Loewen,

2011), personal control (Dawes, 2010), and political interest (Funk et al., 2010).

The personality and politics literature has also blossomed in recent years (Mon-

dak, 2010; Mondak et al., 2010; Gerber et al., 2010; Gerber, Huber, Raso and Ha,

2009; Blais and Labbe-St-Vincent, 2010; Vecchione and Caprara, 2009; Gerber,

Huber, Doherty and Dowling, 2009; Mondak and Halperin, 2008; Denny and
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Doyle, 2008).

Thus, to fully understand the mediated relationship between competi-

tion and voting, we must also consider how individual differences could affect

the way that competition influences emotional response as well as how acti-

vated emotion may have different consequences on voting behavior for differ-

ent people. I am particularly interested in a person’s sensitivity to threat in

the environment. Psychologists have measured sensitivity to threat as part of

a larger construct called negative affectivity (Watson and Clark, 1984), based

on the pattern of interrelationships found between neuroticism, trait anxiety,

and threat sensitivity. Negative affectivity can be measured using scales of

trait-level neuroticism (Watson and Clark, 1984) and trait-level anxiety (Wat-

son, Clark and Carey, 1988), as these traits are highly correlated with threat

sensitivity. For example, people who score high on measures of negative af-

fectivity frequently experience subjective feelings of nervousness, tension, and

worry; in a given situation, they are more likely to experience a significant level

of distress and thus are likely to respond more strongly to stressful situations.

They are more sensitive to social cues representing both implicit and explicit

threat (Hariri, 2009).

Although work in psychology has shown differential response to stimuli

based on trait-level genetic, psychological and personality traits (Hariri, 2009;

Norris, Larsen and Cacciopo, 2007; Rhodes et al., 2007) the emotion and politics

literature has for the most part not yet considered how individual differences

might affect political behavior via differences in the emotional processing of

politics. The very preliminary work that does not assume homogenous emo-

tional processing is inconclusive and has not been linked directly to voting

outcomes. The only published paper (Wolak and Marcus, 2007) finds that

personality seems to play more of a role in the dispositional system (the ac-

tivation of enthusiasm and aversion) as compared to the surveillance system

(activation of anxiety), but does not test whether personality traits moderate

the expression of emotion or interact with the expression of emotion to affect

anticipated campaign participation. An unpublished manuscript (MacKuen
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et al., N.d.) explores moderation and interaction effects, but notes that the

analysis is preliminary because of a lack of theoretical justification for testing

specific interactions between personality traits and emotion. The manuscript

calls for more research on how personality traits regulate, enhance, or inhibit

the dual processing model of Affective Intelligence to affect behavioral choices.

More recent work in personality and politics has also exhibited similarly

inconsistent results. While the work focusing on personality associations with

political behavior has found fairly consistent support for the roles of four of the

five traits in the Five Factor Model,1 findings have been extremely varied with

respect to neuroticism—a trait conceptually related to threat-sensitivity and

trait-level anxiety. Mondak et al. (2010) find that neuroticism increases some

types of political participation; other scholars find that neuroticism is inversely

related with several forms of participation, including voting, contacting an of-

ficial, contributing money to a candidate, and trying to persuade others to vote

(Gerber, Huber, Raso and Ha, 2009; Mondak and Halperin, 2008; Vecchione

and Caprara, 2009).

I argue that negative affectivity plays a role both in emotional response

to the political environment and the effect of emotional activation on voter

turnout. Political conflict could be more threatening to people who score

highly on measures of negative affectivity, and they are thus more likely to

respond with negative emotion to the perceived threat in their political envi-

ronments. The experience of anxiety induced by social interactions can condi-

tion responses to events precipitating future social interactions, and this con-

ditioned sensitivity to potentially threatening social cues varies considerably

1There is a general consensus among personality psychologists that personality traits can be
conceptualized and reliably measured in five dimensions (Mondak, 2010): extraversion, agree-
ableness, conscientiousness, neuroticism, and openness to experience. Extraversion is marked
by sociability including friendliness towards others and a desire to be in their company; agree-
ableness entails a tendency to be compassionate towards others and a willingness to cooperate;
conscientiousness describes the degree of one’s self discipline and preference for planned be-
havior; neuroticism is a tendency to experience negative emotions like anger, depression, and
anxiety; openness to experience implies an appreciation for new and varied experiences. Further,
each of these dimensions is made up of 6 subcategories. Two widely used measure of these five
traits is the 240 question Revised NEO Personality Inventory (NEO-PI-R) (McCrae and Costa,
1992) and the NEO Five Factor Inventory (NEO-FFI) (McCrae and Costa, 1992).
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among individuals (Hariri, 2009). Neurotic individuals are more likely to be-

come anxious in the face of threats (Carver, Sutton and Scheier, 2000; Carver

and White, 1994; Elliot and Thrash, 2002), and neurotic people have stronger

and more prolonged skin conductance reactivity to emotionally evocative stim-

uli than do people who score low on a neuroticism scale (Norris, Larsen and

Cacciopo, 2007).

Threat-sensitive individuals are also more likely to become disengaged

with politics when they experience negative emotions due to political con-

tention. One explanation for decreased political participation among those who

score highly on measures of negative affectivity is that anxious people will try

to avoid situations that are anxiety-inducing in order to reduce their arousal

(Rusting and Larsen, 1995). Therefore, if they perceive that participating in

politics is stressful, it is likely that people sensitive to threat may withdraw

from the political sphere. Previous research on conflict avoidance gives some

indication that this may be true. Denny and Doyle (2008) suggest that their

finding of an association between the personality trait of aggression and voting

could be because those who dislike conflict are less likely to be interested in

politics, and therefore are less likely to vote.

Not all studies find an association between conflict avoidance and voter

turnout (Ulbig and Funk, 1999; Blais and Labbe-St-Vincent, 2010), but these

studies treat the political environment, and the act of voting, as uniformly

contentious activities. However, studies of the political context indicate that

there is variation in the degree to which politics entails conflict. As Ulbig and

Funk (1999) suggest, we should only expect individual differences in conflict

avoidance to be relevant when the political acts entail conflict. A study which

does consider heterogeneity in political contention finds an interaction effect

between conflict avoidance and cross-cutting influences, with the effects of the

cross-cutting influence only affecting those who are conflict avoidant (Mutz,

2002).
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An Individual Differences Model of Competition, Emo-

tion, and Voting

I propose a model in which individual differences in negative affectiv-

ity moderate a mediated relationship between competition, emotional activa-

tion, and voting. When the competition-emotion-voting relationship is studied

without controlling for these individual differences, on average it appears that

emotion mediates a positive relationship between competition and voting. In

actuality, the relationship is heterogenous. Competition increases emotional-

ity for most people, but heightened emotionality has opposite effects on the

propensity to vote, depending on a person’s propensity toward negative affec-

tivity.

Theory

For the reasons described above, most people are sensitive to the level of

competition in their political environment and may become increasingly emo-

tionally activated with politics under conditions of increasing contention. It is

important to note that it is likely that there are subsets of the population that

are insensitive to these kinds of changes in their political environment. For

example, "political junkies" who follow politics closely and care about the pro-

cess of politics itself, not just the outcomes of elections, are likely emotionally

invested in politics regardless of the degree of competition in their environ-

ments. However, most people are susceptible to influence from the level of

contention in their environments. These people are unlikely to follow or care

about politics in low stimulation environments, but are sensitive to cues in

their environments and are therefore more emotionally engaged with politics

in competitive environments. Their emotional response to politics partially

mediates the relationship between competition and voting. In other words,

the extent to which they become emotional about politics contributes to their

decision to turnout and vote.

For most people, emotional activation acts as a motivator and the ex-
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perience of heightened emotional arousal encourages them to become more

engaged with politics. However, for people who are particularly sensitive

to threat and socially stressful situations, emotion has the opposite response.

First, they are more likely to respond to political competition by becoming

anxious. Second, this anxiety causes politics to become overly-stimulating and

they choose to withdraw from the political sphere. Because most people are

positively responsive to political competition, without accounting for negative

affectivity status we observe an average relationship where the level of com-

petition in the environment is associated with increasing levels of emotional

activation with politics and increasing voter turnout. However, this relation-

ship does not hold for the minority of the population who score highly on

measures of negative affectivity.
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Figure 1.1: Overview of the theory in which individual differences in nega-
tive affectivity moderate the mediated relationship between political contention,
emotional activation, and voter turnout.

Hypotheses

Based on the theoretical predictions I outline above, I propose a series

of hypotheses which will be further refined and elaborated in the empirical

chapters.

Hypothesis A. Exposure to political contention increases emotional

engagement with politics. Increased competition will lead to increased emo-
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Figure 1.2: Schematics showing the relationship between the level of com-
petition in the environment and the degree of emotional activation, and the
differentiated relationship between emotional activation and voter turnout for
those scoring high in negative affectivity compared to typical respondents.

tional response. This increased emotionality may be positive, negative, or both

positive and negative. The hypothesis remains ambiguous on the specific na-
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ture of emotional response because of the importance in considering how in-

dividual differences affect the interpretation of the environment. Based on the

role for genes and psychological predispositions in political behavior, and on

knowledge from other disciplines about how genetic influences interact with

social environments (Shanahan and Hofer, 2005), it is unlikely that competition

in the environment is both interpreted uniformly and has a uniform effect on

emotional response.

Hypothesis B. Increased emotionality is associated with higher voter

turnout, on average. Past literature has shown that increased emotionality can

lead to increases in political participation. This pattern may not be true for all

emotions towards all targets, or for all people for all emotions, but on average,

emotional activation with politics will serve to motivate voter turnout.

Hypothesis C. Emotion mediates the relationship between competi-

tion and voting. Formal tests of mediation should reveal that increased emo-

tionality accounts for part of the relationship between increased competition

and increased voter turnout.

Hypothesis D. Negative affectives are less likely to turnout when ex-

posed to a threatening political environment. Political competition is more

threatening for those who score highly on measures of negative affectivity.

Studying average relationships between political contention and emotional en-

gagement misses the point that emotional response is heavily dependent on

one’s biological predispositions. The genetics and psychology literatures offer

a strong basis for predicting that the political environment may trigger emo-

tional reactions of stress and anxiety—which in turn depress the likelihood of

turning out— for people who are especially sensitive to feeling threatened by

their social environment.
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Operationalization of Theory

The ideal dataset to test my theory would include precise measures of

the degree and type of political contention in multiple aggregations of one’s

geographic area; a variety of measures of emotional response to multiple po-

litically salient targets; validated voter turnout records; and genotypic and

phenotypic measures of individual differences in threat sensitivity and neg-

ative affectivity. Unfortunately, no such data exists or can be easily generated.

Instead I test the various parts of my theory in separate analyses using mul-

tiple datasets. The first two analytical chapters focus on the averaged rela-

tionships between competition in the environment, emotional activation, and

self-reported voting. The second two analytical chapters focus on the relation-

ships between competition and voting, accounting for individual differences

in threat sensitivity and negative affectivity. Because the theory is tested in a

variety of different data sources, I describe how each theoretical construct is

measured in the sections that follow.

Measuring Competition

The literature studying the effects of competition in the electoral envi-

ronment applies a variety of measures used to capture the level of competition

or its proxies. Early studies operationalized competition using presidential

election results from preceding elections (Ashenfelter and Kelley, 1975), us-

ing the closeness between parties in contemporaneous elections (Patterson and

Caldeira, 1984), incorporating information about voter registration (Grofman,

Collet and Griffin, 1998), or from candidate expenditures during the race (Cox

and Munger, 1989). In the first empirical chapter of the dissertation, I derive

my measure of competition in the spirit of this literature, using the vote dif-

ferentials between the two major party presidential candidates at the state and

congressional district level to capture the amount of competition in those ge-

ographic areas. In the third empirical chapter of the dissertation, I also create

measures of competition based on the partisan balance of a geographic area.
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In the first study in the chapter, I use the balance of registered partisans in a

precinct to derive a measure of partisan heterogeneity. In the second study, I

create a measure of opposition party vote share derived from the average of

statewide election results in the county.

More recent work has used a proxy variable for the "battleground" con-

cept, which captures the fact that the experience of states that are subject to in-

tense campaigning by the presidential campaigns is qualitatively different than

that of states that are essentially ignored by the campaign. It is this literature,

paired with the need for a measurement strategy appropriate to a matching

design, that informs my use of "battleground" status in the second empirical

chapter.

Finally, the treatment in the field experiment paper is designed to make

salient the notion of competition. Thus, I consider all respondents in the treat-

ment group to have been exposed to competition, in the sense that the treat-

ment postcard highlights the uncertainty of the outcome of the election and

competitive nature of the election itself.

Measuring Emotion

A full discussion of the measurement of emotion would address the

development of various theories of emotion, measurement approaches, and

the validity of these techniques in comparison to one another. Here, I will

focus solely on the two approaches used in this dissertation, addressing their

strengths but acknowledging their weaknesses as well.

The theory of Affective Intelligence was first tested using a question

from the National Election Study (NES). Respondents are asked if they have ex-

perienced each of four emotions (anger, fear, hope, and pride) toward the two

presidential candidates, using a question of the form: "Has [candidate name]—

because of the kind of person he is or because of something he has done—ever

made you feel [angry/afraid/hopeful/proud]?" The specific emotions elicited

over time have varied slightly, but the general question has remained remark-

ably consistent over the past three decades. Very similar question wording is
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often used in many of the experiments that seek to manipulate and measure

emotional response to candidates. In the first empirical chapter using NES

data, I use this standard question form. Although measuring emotional activa-

tion in this way does not fully capture my theoretical construct, it does allow

me to establish whether there are significant effects of competition on emotion

using the measurement strategies that have been employed in past research.

However, in the second empirical chapter, I use data from Facebook in

order to improve on the measurement of emotion. Emotion derived from sta-

tus messages on the Facebook site are an improvement in two ways. First,

status messages allow us to analyze what people are feeling, as they are feel-

ing it. Psychologists understand the experience of emotion to be fleeting, and

although the consequences of experiencing the emotion may be long-lasting,

the most intense expression of the emotional reaction is captured best as it

is initially experienced. By directly analyzing users’ own language, we move

beyond any demand characteristics present in survey or experimental studies,

and gain insight into what users are feeling about politics when they are not

explicitly asked about distinct emotions.

In order to analyze user language in this way, I use the Linguistic Inquiry

Word Count (LIWC) text analysis process (Pennebaker, Francis and Booth,

2001). This process has become one of the most commonly used, and widely

recognized, ways to assess the emotional content of written or spoken text.

The LIWC software counts the frequency of words in over 70 language di-

mensions, including psychological processes and specific content areas. The

LIWC approach has been validated using several different methods and used

for measuring the emotionality of written text in dozens of academic stud-

ies (for examples, see Alpers et al. (2005); Bohanek, Fivush and Walker (2005);

Burke and Dollinger (2005); Graves et al. (2005); Owen et al. (2004); Pennebaker

and Lay (2002)).

The second major measurement improvement is to broaden the range of

stimuli and targets to which respondents can express emotion. By looking at all

politically relevant speech on the site, we can understand emotional activation
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more broadly instead of solely focusing on emotion reacting to and directed

toward high profile political actors.

However, there are concerns with this approach. Simply because a user

does not post a status message that indicates emotional engagement with poli-

tics does not imply a lack of emotional experience, so emotional activation may

be underreported using this method. Second, the public declaration of emotion

to one’s social connections may be distinct from the private emotion a person

experiences. Interpretation of the results should keep these caveats in mind.

Measuring Voting

It is likely that emotional activation with politics is associated with an

increased social desirability to report voting, and that someone who reports

being emotionally engaged with the candidates or politics in general is more

likely to falsely report that they have voted when they have not. Consequently,

the gold standard in measuring voter turnout is the validated record as col-

lected by a state’s Secretary of State or a county’s Registrar of Voters. However,

relying solely on validated voter turnout narrows the universe of data sources

available for study, and thus validated turnout data is not readily available for

three of the four analyses in the dissertation.

In the chapter of the dissertation using Facebook data, I measure voter

turnout using an unconventional approach: an "I Voted" button posted on the

day of the November 2008 presidential election to both to one’s profile page and

posted as "news" in the newsfeeds of a user’s friends. Overall, about 17% of

users posted the button to their profile; of users who logged in that day, about

35% posted the button. This clearly underreports the overall voter turnout,

which is to be expected given the relatively unobtrusive way in which voters

were asked to report their turnout. However, at the present time, this measure

of self-report is the most readily available measure of turnout for use with the

Facebook data, although future studies will endeavor to validate results using a

process specifically designed for matching validated voter records to Facebook

users’ data without identifying users’ identities (Jones et al., 2011; Bond et al.,
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2011).

In the second half of the dissertation, voter turnout is derived using two

different ways for the two separate samples in the analysis. The data from

the samples in California use validated turnout acquired from the Registrar of

Voters. The data from the National Longitudinal Study of Adolescent Health

uses a non-standard measure of self-reported voter turnout, simply asking "Did

you vote in the most recent presidential election?" offering respondents the

choice of "yes," "no," "I don’t know," and "not applicable" in addition to the

ability to skip the question. The question refers to the 2000 election, and was

only asked of respondents who were 18 by the date of the election.

Measuring Negative Affectivity

"Negative affectivity" is a construct first coined by Watson and Clark

(1984), who group the trait-level behaviors of anxiety and neuroticism into

a single construct they argue is theoretically distinct and has strong validity

principles. Negative affectivity is a trait that can be measured both genotyp-

ically and phenotypically. I choose to focus on the genotypic measurement

of negative affectivity, as the phenotypic measures of it derived from various

personality and psychological survey scales may reflect a respondent’s prior

exposure and reaction to political contention.

In Chapter 4, I focus on a single genetic variant that has been associated

with anxiety and sensitivity to social stress, 5-HTTLPR, a polymorphic region

in the SLC6A4 gene that codes for a serotonin transporter. Serotonin is a chemi-

cal that is released in the brain when a presynaptic neuron fires. After a neuron

fires, it is sensed by receptors on postsynaptic neurons which uptake the sero-

tonin. Sequential firing of neurons after each other carries signals throughout

the body. In short, serotonin is centrally related to individual differences in

social functioning. The 5-HTTPLPR polymorphism is in the promoter region

of the gene and is central in determining this reuptake of serotonin as it acts as

a transporter of serotonin across cell walls. Those who have the more efficient

allele are better able to reuptake serotonin into a cell where it can then be bro-
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ken down. Accordingly, those with this more efficient version of the gene are

thought to be better able to cope with stressful social situations. Behaviorally,

short alleles are associated with great anxiety, learned fear, learned helpless-

ness, and startle response. It is likewise associated with reduced aggression

and exploratory activity.

In Chapter 5, I employ a novel approach to measuring the genetic basis

of negative affectivity, creating a genetic risk index based upon the results of

previous significant associations from genome wide association studies. The

risk index approach has been only very recently developed, although pro-

ponents argue that it avoids many of the problems which result from overly

conservative estimates of association derived from GWAS studies and insuffi-

ciently conservative estimates from candidate gene associations (Belsky et al.,

2011; McCrae et al., 2010). The genetic risk index we create identifies 120 SNPs

that have been found to be previously associated with negative affectivity traits,

and from these SNPs and SNPs highly correlated with them creates 14 "bins."

The index is constructed with one SNP from each bin. More information about

the SNPs used in the construction of the index can be found in Tables 5.4 and

5.5.

Conclusion

This dissertation identifies an extant gap in the literature in exploring

the role of emotion in mediating the relationship between competition and vot-

ing, and the role of negative affectivity in moderating those pathways. It draws

on knowledge and techniques from political science, psychology, behavioral

genetics, and computational social science to test the various pathways de-

scribed in the proposed model. A full test of all the moving parts in the

model remains to be addressed in subsequent research. However, the relation-

ships and patterns revealed in the following chapters offer a compelling—albeit

circumstantial—case that the way people respond emotionally to politics is a

function of both their individual predispositions and the characteristics of the
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environment in which they live.



Chapter 2

The Effects of Electoral Competition

on Emotional Response

Background and Hypotheses

As described in the previous chapter, a persistent question in the study

of political behavior is whether voters are more likely to turn out and vote

in competitive elections. Previous studies have shown mixed results. Ecolog-

ical and survey research often finds a small but significantly positive effect

of competition—often proxied by mobilization or campaign advertising—on

turnout (Patterson and Caldeira, 1983; Hoffstetter, 1973; Silberman and Dur-

den, 1975; Ashenfelter and Kelley, 1975; Patterson and Caldeira, 1984; Grof-

man, Collet and Griffin, 1998; Cox and Munger, 1989; Freedman and Gold-

stein, 1999; Goldstein and Ridout, 2002; Hillygus, 2005; Freedman, Franz and

Goldstein, 2004; Rosenstone and Hansen, 1993; Verba, Schlozman and Brady,

1995; Huckfeldt et al., 2007). However, studies focusing on the effects of con-

tention on individual psychological response often find that exposures typi-

cal during a competitive election—such as negative campaign advertising or

social interactions with people holding diverse viewpoints—actually serve to

demobilize people from voting for both cognitive and affective reasons (Fes-

tinger, 1957; Fromm, 1965; Mansbridge, 1980; Noelle-Neuman, 1993; Hibbing

32
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and Theiss-Morse, 2002; Mutz, 2002). We are left without a clear explanation

for the mechanism through which competition could mobilize people to turn

out to vote.

I argue that by reconciling theories from these disparate literatures, we

can better understand the heterogenous effects of competition. In this chapter,

I focus on the effect of competition on emotional response. Based on previ-

ous research suggesting that Democrats and Republicans respond differently

to negative campaign advertisements (Ansolabehere and Iyengar, 1997; Baum

et al., 2010), I allow for differential effects of competition based on partisan

identification.

These results are consistent with earlier work but suggest that a wider

range of stimuli in a competitive environment could produce similar results.

Future work should elaborate on the notion of exposure to competition and

contention to better understand which aspects of the environment matter most.

Additional exploration of the individual differences that condition the relation-

ship between competition and emotion would also advance our understanding

of when, why and how competition matters.

The theory developed in the first chapter leads me to test a single hy-

pothesis: being exposed to political competition will activate an emotional re-

sponse to the presidential candidates, but that the type of emotional response

is conditional on partisanship.

Hypothesis A: Exposure to political competition alters emotional re-

sponse to presidential candidates. Democrats are likely to become more nega-

tive toward their own candidate, while Republicans are likely to become more

negative toward the opposition candidate.

Methods

The main analysis of the chapter is conducted on the May 2009 release of

the 2008 American National Election Study Time Series Study, designed to be

representative of U.S. citizens age 18 or older as of October 31, 2008. The study
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was fielded in two waves, a pre-election survey of 2,323 respondents fielded be-

tween September 2 and November 3, 2008, and a post-election survey of 2,102

of the original respondents fielded between November 5 and December 30,

2008. All interviews were administered face-to-face using Computer-Assisted

Personal Interviewing technology.

The main independent variable in the analysis is the level of political

competition in the 2008 presidential election in each voter’s state. Data on

state-level election results were acquired from the CQ Press Voting and Elec-

tions Collection. I measure this as the logged difference in vote share between

the two major-party candidates, converted so that higher values on the measure

correspond to states that are more competitive (i.e. states where the vote total

differences between Barack Obama and John McCain were smallest). The mea-

sure is log-transformed because small differences in vote share matter more in

very competitive areas than do small changes in vote share in very uncompet-

itive races.

In later sections of the analysis, I use two other measures of compet-

itiveness. First, I designate each state as either being a "battleground" state

or a "blackout" state in the 2008 election. This designation can be made in a

variety of ways. Ideally, we would know which states the campaigns consid-

ered to be the most competitive and thus the states in which they invested the

most resources, as Daron Shaw has done with earlier elections (Shaw, 1999,

2006). Alternately, five major media outlets—CNN, The Washington Post, The

New York Times, MSNBC, and The Wall Street Journal—all pick states they

consider to be "battlegrounds." In many years, these lists overlap considerably

(see Panagopoulos (2009), page 122, footnote 2). However, there was substan-

tial disagreement in 2008, with the most restrictive estimate from The New

York Times at only six battleground states, and the most generous estimate

of 21 states by MSNBC.1 In the analysis that differentiates battleground from

1According to The New York Times, there was agreement from CNN, The New York Times,
The Washington Post, MSNBC, and the Wall Street Journal on six states: Colorado, Michigan,
Nevada, New Hampshire, Ohio, Virginia. Other states that were designated battlegrounds by
one or more news outlets include Florida, Indiana, Iowa, Minnesota, Missouri, New Jersey,
New Mexico, North Carolina, Oregon, Pennsylvania, and Wisconsin. All other states were
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blackout states, I label a state as a blackout state only if all news outlets agree

that it was a blackout state.2 The second measure of competitiveness uses a

more localized measure of political competition, measured in the same way as

state-level competition but using data about presidential vote differentials at

the congressional district level.3 Data about presidential vote returns are used

instead of returns for congressional candidates because they better reflect the

partisan balance in a congressional district. Although these districts may not

be considered competitive based on the voteshare of the candidates in the con-

gressional race, the partisan balance in the district reveals the extent to which

partisan contention may be a salient factor of the environment.

In the pre-election survey respondents were asked if they had experi-

enced each of four emotions (anger, fear, hope, and pride) toward the two pres-

idential candidates, using a question of the form: "Has [Barack Obama/John

McCain] — because of the kind of person he is or because of something he has

done — ever made you feel [angry/afraid/hopeful/proud]?" Table 2.3 and Fig-

ure 2.2 in the Appendix show the proportion of Democrats and Republicans

who report experiencing each of the emotions for each candidate. Previous

work suggests studying each emotional report as a distinct variable, instead of

combining the emotional evaluations into a summary measure.

There are significant differences between Democrats and Republicans

for each of the candidate-emotion measures in the expected direction: par-

tisans have more positive emotion toward their party’s candidate and more

negative emotion toward the opposition, but there are few differences between

the proportion of Democrats and Republicans that experience each emotion

in response to their party’s candidate. There are some differences in reported

emotion toward the opposition, however. A smaller proportion of Democrats

report that McCain makes them afraid compared to the proportion of Republi-

cans who report that Obama makes them afraid. Democrats also report higher

considered "blackout" states by all news sources
2My results are not sensitive to different specifications of the "blackout." Results are virtually

identical when I specify a "blackout" state as one in which up to three news outlets designate
it as a "battleground" instead of a "blackout."

3Thanks to Gary Jacobson for sharing this data.
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levels of positive emotion toward McCain compared to Republicans toward

Obama.

Partisanship was determined by a combination of three questions4 to

create a standard 7-point scale of partisan identification. I exclude pure in-

dependents from the analysis and consider "leaning" independents as either

Democrats or Republicans. Given the importance of partisan identification in

shaping emotional reactions to candidates, I code each emotion toward one’s

"own" candidate (Obama for Democrats and McCain for Republicans) and to-

ward the opposition candidate (McCain for Democrats and Obama for Repub-

licans), creating a total of eight different variables for emotional response.

All models are logistic regressions and control for the level of unem-

ployment in the respondent’s state at the time of the election,5 as well as the

respondent’s age, education (as measured by their years of schooling), income

(as measured by their self-report of their estimated total income), and gender.

These are all variables that could be correlated with both a respondent’s state

of residence and their report of emotion toward the presidential candidates.

Standard errors are clustered at the state level, to control for any idiosyncrasies

in a state that might uniquely affect the tested relationships. There are 1,790

respondents who are not pure independents and for whom there is complete

information available for all control covariates; furthermore, there are missing

values for the dependent variables for an additional 9-18 respondents. Thus,

the final number of respondents in each model ranges from 1,772-1,781.

4Respondents were first asked, "Generally speaking, do you usually think of yourself as
a Democrat, a Republican, or an Independent?" If they indicated affiliation with the Demo-
cratic or Republican party, they were then asked: "Would you call yourself a strong [Demo-
crat/Republican] or a not very strong [Democrat/Republican]? If the respondent indicated
that they were independent, affiliated with another party, or had no preference, they were
asked "Do you think of yourself as closer to the Republican Party or to the Democratic party?"
Response choices were randomized, and respondents were given the option to indicate another
party, to give no preference, to say they didn’t know, or to refuse to answer.

5Data were acquired form the Bureau of Labor Statistics.
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Results

Competition and Emotional Response

Table 2.1 presents the results of four sets of models, two sets of mod-

els which do not incorporate information about the respondent’s partisanship

("base models"), and two sets of models that have an interaction between the

respondent’s partisanship and the competition in their state ("interaction mod-

els"). Each set of models features separate regressions that were run for each

of the four emotional categories, directed either at one’s party’s candidate or

toward the opposition candidate.

In the base models looking at the direct effect of state-level competi-

tion on emotional response, we find that state level competition marginally

increases feelings of anger toward one’s own candidate, but there are no other

significant relationships between competition and emotion (the rows labeled

"Base Model" in Table 2.1). Running a second set of models adding an in-

teraction term for partisan identification as a Democrat produces a markedly

different pattern of results. Increased levels of competition tend to moderate

Democrats’ emotional evaluations of the candidates while increased competi-

tion tends to polarize the evaluations of Republicans. Put another way, when

they live in competitive states, Democrats are less negative about McCain, more

negative about Obama, and less positive about Obama. Republicans are more

positive about McCain, less afraid (but not significantly less angry) about Mc-

Cain, and more afraid of and angry at Obama. Thus, the null effects in the

base model can be explained by contradicting responses to competition on the

part of the two partisan groups.

The same sets of models are also run using the 2008 NES Panel Se-

ries data, using the emotional measurements taken in the September (Wave 9)

panel. The same general pattern of results can be seen (see Table 2.4 in the Ap-

pendix). Additionally, in the Time Series data, the models were run separately

for each candidate, and then separately for Republicans and Democrats (see
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Table 2.5). The pattern of results is again generally consistent.

As seen by the main effects of Democratic partisan identification in the

models and evidenced by the proportions of partisans who express emotion

toward the candidates in Figure 2.2 in the Appendix, there are some important

mean level differences in emotional response to the candidates between par-

tisans. Democrats are less hopeful about McCain than Republicans are about

Obama, on average, and Democrats are more likely to report being afraid or

proud of Obama than Republicans report about McCain. Thus, in Figure 2.1,

it is important to focus on the slope of the lines and magnitude of the first

difference effects, which demonstrate the effect of competition on emotional

evaluation. For example, Republicans living in very competitive areas are sig-

nificantly more likely to be angry at Obama than are Republicans living in

low levels of competition. However, they are no more likely to be angry at

Obama than are Democrats at McCain in states with very competitive elec-

tions. Similarly, Republicans in competitive areas are much more likely to

report being proud of McCain than Republicans living in uncompetitive areas,

while Democrats in competitive areas are less likely to report being proud of

Obama than are Democrats in less competitive areas.
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Table 2.1: Effect of state-level competition on reported emotion toward the candi-
dates of the respondent’s own party and the opposition party. For each candidate
type-emotional response combination, (i.e. Own Candidate Anger), the results of two
separate regressions are reported. The regression in the "Base Model" row shows the
effects of state-level competition on the specified emotion for the respondents’ own
or opposite candidate. The second set of results in the rows labels "Interaction Mod-
els" show the coefficients for the key explanatory variables where competition and
Democratic partisanship are interacted to predict the emotional response.

Anger Afraid Hope Proud
Own Candidate

Base Model
Competition 0.996 † 0.790 0.348 0.648

(0.764) (0.763) (0.730) (0.760)
Interaction Model

Competition -0.837 -2.009 ∗ 2.343 ∗ 3.005 ∗∗∗

(0.861) (0.925) (1.182) (0.817)
Dem. Main Effect 0.304 0.929 ∗∗∗ -0.146 -0.508 ∗∗

(0.292) (0.242) (0.463) (0.170)
Interaction Effect 3.989 ∗∗ 5.788 ∗∗∗ -4.327 ∗ -4.839 ∗∗∗

(1.400) (1.436) (2.038) (1.067)
Opposition Candidate

Base Model
Competition 0.451 0.378 0.665 0.462

(0.599) (0.464) (0.620) (0.544)
Interaction Model

Competition 2.329 ∗ 1.205 ∗ 1.049 0.053
(1.049) (0.655) (0.929) (0.799)

Dem. Main Effect -0.319 † -0.325 -0.776 ∗∗ 0.376
(0.224) (0.303) (0.259) (0.326)

Interaction Effect -3.425 ∗∗ -1.728 † -1.328 0.977
(1.257) (1.216) (1.608) (1.946)

† significant at p < .10; ∗ p<.05;∗∗ p<.01;∗∗∗ p<.001
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Figure 2.1: Panel A shows the change in predicted probability of expressing
anger, moving from a state with the lowest level of competition observed in
the data to the highest level of competition observed in the data. Panels B
and C show the predicted probability of emotional expression for one’s own
candidate (B) and the opposition candidate (C), over the range of levels of com-
petition in the states in the sample and separated by the partisan identification
of the respondent. Predicted probabilities are shown in red for Republicans
and blue for Democrats.
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Campaign Effects, or Something More?

The results presented in the first section suggest that state-level political

competition can alter people’s emotional evaluations of the presidential candi-

dates. However, highly competitive states receive disproportionate campaign

spending, and thus the effects of competition at the state level may be in large

part due to campaign effects. The first set of findings reported in Table 2.1 may

simply confirm that campaign advertisements affect emotional evaluations of

presidential candidates. My theory suggests that other aspects of competition

could matter besides campaign effects, namely exposure to a politically divi-

sive environment and more social interactions with people who hold opposing

political beliefs. Ideally, I would use a more local level measure of partisan

competition, such as competition at the precinct or neighborhood level, which

is likely more correlated with the kinds of daily exposures that might affect

emotionality. However, that level of data is not available to match into the NES

data, and thus I use a measure of the presidential vote share measured at the

congressional district level. This variable captures the amount of partisan com-

petition more accurately than the congressional vote share and more locally

than the state presidential vote share.6 Congressional districts are still large

units: in small states, districts are synonymous with the boundaries of the state

itself and congressional districts can be larger than counties in sparsely popu-

lated areas. However, the congressional district is a relevant political boundary

for political competition, more so than the county.

State and district level competition are correlated, and therefore it would

be hard to isolate the effect of competition at a more local level as intense

campaigning in battleground states may mask the effect of competition at a

more local level. Thus, to test for district-level effects, I study the effects of

district level variation in states that are uncompetitive at the state level, the

blackout states. While the design of this study does not permit testing the

specific mechanism of the effect in these blackout states, we can be confident

6Another source of data that could be used to capture this construct is data about partisan
registration in each state, but this data is only available for a subset of states.
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that the effect of competition here is not due solely to campaign advertisement

effects.

I repeat the analysis I described above. In the base models, competi-

tion has significant effects for seven of the eight emotional responses, all in the

direction of the pattern we observed for Democrats responding to state-level

competition. Many of the significant interactions are maintained (Democrats

are less likely to be afraid of McCain and more likely to be proud of McCain,

while Republicans are more likely to be angry at Obama) and a few are only

marginally significant (Republicans’ reduced pride in Obama, Democrats’ in-

creased fear toward Obama, and their reduced pride in Obama). While the

pattern of interaction results are weaker, the results of the combined regres-

sions are consistent with work by Parsons (2009) who finds that interpersonal

discussion has moderating effects on emotional response for both Democrats

and Republicans.
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Table 2.2: Effect of district-level competition on reported emotion towards McCain
and Obama, looking only at respondents living in "blackout" states. The regression
in the "Base Model" row is the base model regressing district-level competition on the
specified emotion for the respondents’ own or opposite candidate. The second set of
results show the coefficients for the key variables in an interaction model where com-
petition and Democratic partisanship are interacted to predict the emotional response.

Anger Afraid Hope Proud
Own Candidate

Base Model
Competition 0.516 ∗∗∗ 0.549 -0.812 ∗∗ -1.369 ∗∗

(0.138) (0.442) (0.283) (0.447)
Interaction Model
Competition 0.595 ∗ -0.020 -0.747 -0.825 †

(0.326) (0.694) (0.676) (0.518)
Dem. Main Effect -0.294 0.076 0.705 ∗∗ 0.021

(0.247) (0.269) (0.242) (0.259)
Interaction Effect -0.224 0.822 † 0.220 -0.850 †

(0.491) (0.640) (0.755) (0.589)
Opposition Candidate

Base Model
Competition -0.488 ∗ -0.387 ∗∗ 0.533 ∗∗ 0.444 ∗∗∗

(0.270) (0.132) (0.176) (0.108)
Interaction Model
Competition -0.215 0.291 0.369 -0.395

(0.302) (0.328) (0.311) (0.339)
Dem. Main Effect 0.159 -0.626 ∗ -0.372 0.516 †

(0.201) (0.319) (0.292) (0.333)
Interaction Effect -0.274 -1.093 ∗ 0.072 1.374 ∗∗

(0.711) (0.583) (0.381) (0.549)
† significant at p < .10; ∗p < .05; ∗∗p < .01; ∗∗∗p < .001
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Discussion

The results of this chapter reveal a complicated set of relationships be-

tween the level of competition to which a person is exposed and their emotional

evaluations of the presidential candidates. Democrats and Republicans seem

to have opposite emotional responses to state-level competition. Democrats ap-

pear to moderate their emotional evaluations, tending to become more negative

about Obama and more positive about McCain. Republicans tend to become

more extreme in their emotional evaluations, becoming more negative about

Obama and more positive about McCain. This pattern of partisan difference is

less pronounced with examining the effects of presidential competition at the

congressional district level. It appears that, consistent with earlier work that

examines one mechanism of competition at a more local level (Parsons, 2009),

competition may have some tempering effects on emotional evaluation for both

Democrats and Republicans.

This analysis is a first step toward understanding the potential role of

emotion in mediating the effects of competition. That such a blunt measure of

political competition as party vote share differential has a robust and significant

effect on emotional evaluations—an effect that likely cannot be explained away

simply by campaign effects—is encouraging in the effort to pursue the study of

the full mediated model between competition, emotion, and voting. However,

this analysis raises more questions than it answers.

First, the partisan effect, while consistent with previous literature which

shows that Republicans and Democrats have different responses to negative

campaign advertising (Ansolabehere and Iyengar, 1997; Baum et al., 2010), may

be an effect unique to 2008. Polling from late October 2008 shows that seven

out of ten Americans expected Barack Obama to win the election (Newport,

2007). The extent to which this expectation shaped the way that competition

affected emotional response is unknown, but it may be the case that we observe

this effect because Republicans were the "underdogs" in this particular election.

However, it is possible that this effect may generally hold, and that the

effect being captured by partisanship may be picking up a more underlying
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trait, which differs on average between Republicans and Democrats. There is

some evidence that there are salient differences between liberals and conser-

vatives on the need to manage uncertainty and threat (Jost et al., 2007, 2003),

openness to experience (Jost et al., 2003), and dogmatism (Jost et al., 2003).

Psychophysiological approaches suggest that conservatives may be more at-

tentive to angry or aversive stimuli (McLean et al., 2011; Dodd et al., 2011).

While research has focused on the differences between political conservatives

and liberals, these ideological differences map increasingly strongly onto par-

tisan identifications. Unfortunately, the 2008 NES data used in this chapter do

not have measures of individual differences in personality or threat sensitivity

to test this, but future analysis will address whether these differences in emo-

tional response are due to something more innate than partisan identification.

Second, the measures of emotion are not a good representation of the

theoretical construct. Presumably there are many reasons why a person may

experience an emotion directed at the presidential candidates. Democrats who

report anger or fear at Obama may be doing so for very different reasons than

are Republicans. Furthermore, the presidential candidates may not be rep-

resentative targets for emotional activation as well. A better measure would

capture emotional activation in politics more broadly. With this goal in mind, I

turn toward a richer data source to evaluate how emotional activation mediates

exposure to competition and voting.
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Appendix

Table 2.3 and Figure 2.2 show the proportion of partisans who report

emotional activation to the candidates.

Table 2.3: The proportion of partisans who report emotional activation to the
candidates. 95% confidence intervals are used for the proportion estimates.

Proportion Lower CI Upper CI
of Partisans

Republican Anger at McCain 16.67 13.45 20.47
Democrat Anger at McCain 44.11 41.03 47.25
Republican Anger at Obama 45.83 41.19 50.55
Democrat Anger at Obama 11.98 10.09 14.16
Republican Fear of McCain 12.73 9.91 16.21
Democrat Fear of McCain 43.91 40.83 47.04
Republican Fear of Obama 59.26 54.56 63.79
Democrat Fear of Obama 13.51 11.51 15.80
Republican Hope for McCain 80.56 76.56 84.01
Democrat Hope for McCain 21.19 18.74 23.86
Republican Hope for Obama 30.09 25.96 34.58
Democrat Hope for Obama 84.75 82.36 86.87
Republican Pride for McCain 82.18 78.29 85.50
Democrat Pride for McCain 29.38 26.60 32.31
Republican Pride for Obama 21.99 18.34 26.13
Democrat Pride for Obama 75.95 73.17 78.52

Table 2.4 replicate the results reported from regressions in Table 2.1, but

instead use data from the 2008-2009 NES Panel Data Study.

Table 2.5 shows the results of six separate sets of regressions looking at

the effects of state-level competition on emotional response toward each of the

presidential candidates. The regressions comport with the results that compe-

tition moderates Democrats’ emotional evaluations and polarizes Republicans’:

in the models that include all respondents, competition decreases negative

emotion toward McCain and positive emotion toward Obama, and increases
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positive emotion toward McCain and negative emotion toward Obama.
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Figure 2.2: Emotional expression for presidential candidates, by party iden-
tification of the respondents. Partisans have more positive emotion toward
their party’s candidate and more negative emotion toward the opposition, but
there are few differences between the proportion of Democrats and Republi-
cans that experience each emotion in response to their party’s candidate. A
smaller proportion of Democrats report that McCain makes them afraid com-
pared to the proportion of Republicans who report that Obama makes them
afraid. Democrats also report higher levels of positive emotion toward Mc-
Cain compared to Republicans toward Obama. Republicans are shown in red
(lighter) and the Democrats in blue (darker).
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Table 2.4: Replication results for Table 2.1, using data from the 2008 NES Panel
Series Study, showing the effect of state-level competition on reported emotion
toward the candidates of the respondent’s own party and the opposition party.

Anger Afraid Hope Proud
Own Candidate

Base Model
Competition 0.290 -0.360 † -0.388 -0.535

(0.510) (0.251) (0.762) (1.065)
Interaction Model

Competition 0.126 -0.628 2.539 † 2.545 †

(1.070) (1.137) (1.650) (1.817)
Dem. Main Effect 0.019 0.778 ∗∗∗ -0.581 † -1.385 ∗∗

(0.329) (0.251) (0.438) (0.507)
Interaction Effect 0.205 0.533 -4.339 ∗ -4.437 ∗

(1.287) (1.146) (2.581) (2.312)
Opposition Candidate

Base Model
Competition 0.057 0.026 0.333 † -0.454 ∗

(0.382) (0.571) (0.207) (0.239)
Interaction Model

Competition 1.079 2.343 ∗ 0.710 -0.763
(1.291) (1.014) (0.935) (0.794)

Dem. Main Effect 0.345 † -0.393 ∗ -0.576 ∗∗ -0.142
(0.257) (0.238) (0.197) (0.230)

Interaction Effect -1.302 -3.013 ∗∗ -0.264 0.622
(1.378) (1.154) (1.040) (0.826)

† significant at p < .10; ∗p < .05; ∗∗p < .01; ∗∗∗p < .001
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Table 2.5: Effect of state-level competition on reported emotion towards Mc-
Cain and Obama. Each cell in the table represents a separate regression, and
reports the coefficient and standard error of the state-level competition variable
on the emotional evaluation of the candidate (Obama or McCain). Row labels
indicate which set of respondents were included in the regression. All regres-
sions include the level of unemployment in the respondent’s state at the time
of the election, as well as the respondent’s partisanship, age, education levels,
income, and gender. Standard errors are clustered at the state level.

Anger Afraid Hope Proud
Mccain
All Respondents -1.257 ∗∗ -0.826 ∗ 1.278 † 1.402 ∗

(0.511) (0.454) (0.795) (0.663)
Republicans -1.128 -0.560 1.087 1.269

(1.275) (1.123) (1.487) (1.786)
Democrats -0.813 -0.491 0.010 0.889

(0.686) (0.813) (0.935) (1.032)
Obama
All Respondents 2.025 ∗∗ 1.970 ∗∗ -0.263 -1.309 †

(0.681) (0.808) (0.722) (0.847)
Republicans 1.758 ∗ 0.683 1.314 -0.319

(0.956) (1.402) (1.572) (1.489)
Democrats 2.479 ∗ 3.177 ∗∗∗ -0.770 -3.029 ∗∗∗

(1.253) (0.813) (0.876) (0.916)
† significant at p < .10; ∗p < .05; ∗∗p < .01; ∗∗∗p < .001



Chapter 3

Day-to-Day Political Engagement

Partially Mediates the Effect of

Competition on Voting

Introduction

The authors of Voting (Berelson, Lazarsfeld and McPhee, 1954) sought

to study the dynamic process of how people arrive at their political decisions,

emphasizing the need to analyze behavior and opinion over the course of an

election season, and ultimately over the course of years and even decades.

Panel studies revolutionized the field of political behavior and opened doors

to asking and answering a much richer set of questions about the development

and change of political engagement, and subsequent studies have contributed

greatly to our understanding of the dynamics of public opinion, vote choice,

and the decision to vote. Yet challenges remain that have kept us from fully

understanding the microfoundations of change and how people think, feel, and

act politically on a daily basis when they are not being asked to reflect on their

opinions and behavior in a survey. Advancements in survey techniques have

significantly reduced measurement error, but ultimately survey questions rely

on the hindsight self-reports of participants. Furthermore, panel data collection

51
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is expensive and difficult, and there is almost always a tradeoff between the

number of panel waves and the number of respondents or questions included

in the study.

The advent of computational social science techniques, paired with a

variety of new data sources, offer the possibility of moving beyond snapshots

to a minute-by-minute motion picture of the dynamic political engagement of

the American public (Lazer et al., 2009). For the first time, we can capture what

people are thinking and talking about with regard to politics as those opinions

and conversations are formed. We can examine in fine grain detail how peo-

ple respond to the broader political environment, to campaigns and the media,

and to their personal social networks. Data generated from sources such as

Facebook, Twitter, web searches, and blog postings allow us to study how peo-

ple engage with politics instead of how they report they engage with politics,

freeing us from the complications of social desirability bias, the Hawthorne ef-

fect, and false recall. Additionally, the scale of this data and the ability to study

whole populations instead of representative samples frees us from relying on

parametric analysis and the subsequent assumptions we are forced to make in

parametric data modeling. In other words, we can come closer to realizing the

long-desired goal of characterizing political behavior as it happens—while it

happens—in the real world.

We apply these new techniques to a persistent question in the study of

political behavior: how does the level of competition in the electoral environ-

ment affect an individual’s engagement with politics? A unique collection of

the universe of Facebook status messages allows us to study the dynamics of

political engagement as they unfold during the course of the election season,

comparing people in states where the 2008 presidential election was fiercely

contested to people in states which were essentially ignored by the McCain and

Obama campaigns. This paper finds that day-to-day engagement with politics—

in the form of posting political status messages—mediates a large portion of the

relationship between exposure to political competition and self-reported voter

turnout. Users who live in politically competitive, or "battleground" states, are
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more likely to discuss politics in the campaign season—and to do so in an

emotional manner—than are those users who live in "blackout" states. Posting

a political status message has a large and significant effect on a person’s likeli-

hood of reporting that they voted on Election Day, and emotional and cognitive

political status message posting mediate approximately 31% of the relationship

between battleground status and reported turnout. These results have impor-

tant implications for understanding how competition has an effect on political

engagement.

Background

Facebook: An Online Social Networking Platform

The Internet has revolutionized the way people engage with the social

and political world. In particular, the growth of social networking websites,

such as Facebook, can enhance social connection and community engagement.1

The use of social network sites has exploded in recent years and a diverse group

of people and communities are now connecting through these sites in order to

complement or enhance their offline social connections. The social network site

Facebook was created in 2004 and was initially limited to college and university

students. It has become extremely well integrated into the college experience,

and it is estimated that about 90% of all college students have a profile on

Facebook or another social networking site. Once Facebook opened up access

to any user with an email address, the growth of the site increased exponen-

tially to nearly 700 million in July 2011 (100 million in the United States alone)

and Facebook is currently adding approximately one million new users a day.

The increase in social networking use has been most pronounced in the last

three years among users over the age of 35, and over half of all adult social

network users are now over the age of 35 (Hampton et al., 2011).

1A social network site is a type of website with user profiles, semi-persistent public com-
mentary about the content of those profiles, and a social network displayed in relation to that
profile. Social network sites are dynamic entities that are meant to be evolving representations
of one’s self and one’s real life social network.
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Since the development of social networking sites about a decade ago,

scholars have studied how online social networking complements or detracts

from the quality of social networks and engagement in the ”real world.” Inter-

net use supplements face-to-face and telephone contact and is especially useful

to maintain ties with friends (Wellman, Witte and Hampton, 2001), and most

relationships formed online continue with a mixture of online and offline in-

teraction (Wellman, Witte and Hampton, 2001; Rheingold, 2000; Muller, 1999),

which indicates the potential for the network created on Facebook to influence

real life. Most studies that use Facebook data have either surveyed Facebook

users (Lewis et al., 2008; Vitak et al., 2011; Goodman et al., 2011; Feezell, Con-

roy and Guerrero, 2009) or scraped information from publicly available profile

pages (Fernandes et al., 2010). Small studies based on self-report indicate that

online networking sites may have positive impacts on political participation

(Feezell, Conroy and Guerrero, 2009), and may foster online political discus-

sion (Kushin and Kitchener, 2009). The use of the Internet to develop "weak

ties” within one’s residential neighborhood has also been demonstrated, which

in turn facilitates discussion and mobilization around local issues (Hampton

and Wellman, 2001).

A collaboration with the Facebook Data Team has allowed us to analyze

user characteristics and engagement in accordance with Facebook’s policies re-

garding the protection of user privacy. Facebook is especially suited to the

study of people’s daily engagement with politics because of the way it has be-

come integrated into the lives of internet users of all ages. According to Hamp-

ton et al. (2011), 52% of Facebook users engage with the site on a daily basis,

and another 32% use the site at least once a week. Furthermore, unlike other

sources of large-scale data, due to its standardized profile template, which in-

cludes information about a user’s age, gender, and education level, Facebook

contains enough data about users themselves to incorporate well-established

theories—such as the fact that political engagement is correlated with sociode-

mographic factors and the behavior of people in one’s social network—into our

analysis.
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A major way that Facebook users interact is to share their status with

other users, and in this paper we analyze a sample of all the status messages

that were posted during the 2008 election season. Typically, a "status message"

is a short note about an activity that the user is engaged in, or how the user is

feeling. We argue that Facebook is a valid forum for discussion in general and

for political discussion specifically. As we demonstrate below, for many users,

posting a status message is a regular part of their engagement with Facebook.

A recent report from the Pew Research Center’s Internet and American Life

Project asserts that on an average day, 15% of users update their own status and

22% comment on their friends’ statuses. Approximately 73% of users report

updating their status at least once a week (Hampton et al., 2011). If Facebook

users are affected by politics, it is reasonable to think that they might express

that by posting a status message that is political in nature. The unobtrusive

design of our study also grants us access to behaviors that can be difficult to

measure with survey questions designed to recall past behaviors or opinions.

The Mediating Role of Emotional and Cognitive Engagement

on Self-Reported Turnout

Previous research leads us to expect that heightened political competi-

tion will have a direct effect on users’ self-reported voter turnout. This work

is based primarily on voter recollection and self-report, and emphasizes out-

comes at the end of the election season. We move beyond direct effects of

competition to look at mediating factors which could explain the direct rela-

tionship. If competition affects turnout via increased cognitive and emotional

engagement with politics, then we expect to see a strong relationship between

engagement in the campaign season and voter turnout. There is strong sup-

port in the literature for a relationship between being cognitively engaged with

politics and turning out to vote and similarly, our understanding of the role of

emotion in political behavior also centers on the fact that emotional activation

can facilitate political participation.

However, we know very little about the day-to-day ways in which peo-
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ple experience politics and whether they are responsive to the level of com-

petition in their environment throughout the campaign season. Studying po-

litical behavior on Facebook allows us to test the extent to which emotional

and non-emotional engagement with politics, as measured by status message

posting, mediates the relationship between exposure to competition and self-

reported voter turnout. To test the Baron and Kenny (1986) mediation model,

we must first establish relationships between our key variables. Cognitive or

emotional engagement mediates the relationship between exposure to compe-

tition and self-report turnout if a) competition significantly predicts cognitive

or emotional engagement, and b) cognitive or emotional engagement signifi-

cantly predicts self-reported turnout, controlling for exposure to competition.

We formalize these relationships in our hypotheses, and explain the opera-

tionalization of our concepts in the next section of the paper.

H1: Users in the battleground are more likely to click the "I
Voted" button on Election Day.

H2.1: In the campaign season, a greater proportion of people
living in battleground states will make at least one political status
message compared to people not living in the battleground.

H2.2: In the campaign season, a greater proportion of people liv-
ing in battleground states will make at least one emotional political
status message compared to people not living in the battleground.

H3: Users who have posted political status messages—emotional
or not—in the campaign season will be more likely to click the "I
Voted" button on Election Day.

H4: Status message posting in the campaign season mediates
the relationship between exposure to competition and self-reported
voter turnout.
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Figure 3.1: The full mediated model explaining the role for emotional and cog-
nitive engagement with politics as mediators between exposure to competition
and voting
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Data and Methods

Sample

The Facebook Data Team has data on the universe of status messages

made by Facebook users during the 2008 election season, and a collaboration

with them has allowed us to test the hypotheses outlined above.2 We select

five battleground states and five blackout states for study. The battleground

states (Florida, Indiana, Missouri, Ohio, and Virginia) were selected because

each state received many visits from the candidates, there were a large number

of field offices in the state, and the final vote total between the two major pres-

idential candidates was very close. The blackout states (California, Kentucky,

Louisiana, Massachusetts, and Oregon) were chosen for the opposite reason:

they saw very little campaign activity during the 2008 season. However, there

is great variation in population size (and thus Electoral College votes), turnout

rates, and historical competitiveness within each group of states. Tables 3.7,

3.8, and 3.9 in the Appendix have information about the characteristics of the

sample, electoral campaign, and election in each state.

We restrict the sample to users who had active accounts on January 1,

2008 and who were at least 18 years of age by that date, and we randomly sam-

ple 200,000 people from each of the 10 states. We determine a user’s state of

residence based on their IP address for the earliest date for which this measure

is available, February 15, 2010.3 Table 3.5 shows the balance in key covari-

2Data were collected and analyzed in accordance with the Facebook privacy policy and
with UCSD IRB protocol #101273. All data acquisition occurred on Facebook secure servers on
Facebook property where the information already resides and is already protected by stringent
security measures. Data were piped directly from the data warehousing infrastructure to the
coding program so that no status update was ever seen by a researcher during the analsyis.
Aggregated data for analysis were deidentified prior to leaving Facebook property in such
a manner that subjects cannot be identified directly or through identifiers in order to prevent
information about individual users from being shared without their permission. Users who do
not wish to have their data analyzed by third parties may delete their accounts with Facebook
in accordance with Facebook’s Terms of Service.

3We chose to use IP address because of the high degree of missingness in self-reported
"Current Location," which is likely systematic but in unknown ways. The duration of time
between our measurement of a user’s state and the study period will add noise to our results
as people moved between 2008 and February, 2010. However, this should not bias our results
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ates between users in the two groups of states, and Table 3.6 shows summary

statistics about each state’s Facebook user demographics and Facebook usage

patterns. We define the pre-campaign season as the period January 1st-August

24th, 2008, the day before the beginning of the Democratic National Conven-

tion. We define the campaign season as August 25th-November 3rd, 2008.

To determine the effect of living in the battleground on status message

posting and on voter turnout, we then employed an exact matching procedure,

using battleground status as the treatment variable. The sample was matched

on age, gender, education level, the total number of status messages posted

in the pre-campaign season (converted to an ordinal variable by vigintile), and

the total number of friends on January 1, 2008 (converted to an ordinal variable

by vigintile).4 These covariates were selected because they could influence

the proportion of a user’s posts that are political and could be significantly

different between users in the battleground and blackout states. For example,

younger people post more status messages and people with a college education

are more likely to be engaged with politics. If battleground status is correlated

with the age or education level of the population, we would not be able to

isolate the effect of political competition from the effects of the demographics

of users in the state.

The exact matching procedure utilized in MatchIt (Ho et al., 2007, 2011)

matches each user in the battleground to all possible users in the blackout that

have the same values on the covariates, creating subclasses where each unit in

the subclass has the exact same values on the covariates. Because of the large

number of respondents in our original dataset (2 million users), we choose to

use exact matching to create a dataset that can be analyzed without imposing

and should blur differences between battleground and blackout states, making it harder to find
effects.

4Vigintile variables—dividing the distribution into twenty groups of equal frequency—
were created for theoretical reasons. For example, one of the vigintiles contains all users who
made between 3 and 7 status messages in the pre-campaign season, which we feel represents
very similar levels of engagement with the Facebook site. An exact matching procedure was
conducted using the full count variables, but the resulting matched sample looked very differ-
ent than the original sample of users because of the overselection of users that had few friends
and posted few status messages
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model assumptions onto the data. This procedure reduces the number of users

in the sample by approximately 5% and we are left with 952,923 users in the

battleground and 949,124 users in the blackout states for a total of 1,902,047

users.

We then collect all status messages that the users in the matched sample

posted between January 1, 2008, and January 31, 2009, encompassing the pri-

mary season, the campaign season, and the inauguration of President Barack

Obama, a total of 113,660,429 messages. Figure 3.2 shows the growth of status

messaging over time, both in the number of users who post at least one status

message in a given month and in the number of status messages made in the

sample. In total, 58,851,519 messages were made by users in the battleground

and 54,808,910 messages were made by users in the blackout. Of the original

matched sample of 1,902,047 users, 1,439,780 (75.69%) posted at least one sta-

tus message during the study period; 726,590 of 952,923 users (76.25%) in the

battleground made a post, while 713,190 of 949,124 users (75.14%) made a post

in the blackout.

The top panel in Table 3.1 shows the overall balance between treatment

and control groups after the matching procedure. The lower panel of Table

3.1 shows the balance for those users who posted at least one status messages

during the study period. These users are slightly younger, slightly more edu-

cated, and slightly more engaged with Facebook (i.e., have more friends and

post more messages) than are users in the overall matched sample. However,

the balance tests reveal that there are only small differences in means between

users in the blackout and battleground on the factors that could contribute to

political posting—age, gender, education, and general engagement with Face-

book.

Quantifying Political Discussion

Automated textual analysis is a tool originally developed by computer

scientists for the purpose of classifying large numbers of individual documents
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(Hopkins and King, 2010). Content analysis procedures have rapidly advanced

in recent years as the scope and scale of data available for analysis has exceeded

the limits for which it is feasible to employ human coders (Lyman and Varian,

2003; King and Lowe, 2003). In line with the work in this literature, we employ

a machine-learning algorithm in order to determine the predicted probability

that a status message is political in nature. More specific details about the pro-

cess and comparisons to alternative approaches can be found in Fariss et al.

(2011). In brief, we used a collection of 467 million English-language Twitter

posts from 20 million users covering a seven-month period between June 1,

2009 to December 31, 2009 (Yang and Leskovec, 2011). This represents approx-

imately 20-30% of all public tweets posted on Twitter during this time frame.

Of these tweets, 31,000 had been "hashtagged" as "politics,"5 meaning that the

user who posted the tweet believed the topic to be political in nature. We then

trained a machine-learning algorithm on these 31,000 tweets and 31,000 ran-

domly selected tweets that were not hashtagged "politics" in order to identify

which words meaningfully distinguished the two categories of tweets. Using

this dictionary of terms in a logistic regression to predict the hashtag "politics"

returned coefficients for approximately 1,000 words which were informative in

predicting whether a tweet is political. We then coded the predicted probabil-

ity of "politicalness" for each of the 113,660,429 status messages in the sample,

resulting in a political score between 0 and 1. A status message was considered

political if it had a score of 0.75 or higher. As shown in Fariss et al. (2011),6

the results conform closely to our expectation: a growing percentage of status

messages are political between August and November, with a sharp decline in

political speech after the election. The measure is responsive to changes in the

political environment, such as important political milestones like the "Super

Tuesday" primary election day, the day Barack Obama secured the Democratic

nomination, and the day of the inauguration.

5#politics
6The key tables and figures are also shown in the Appendix of this paper for interested

readers.
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Quantifying Emotional Discussion

The Linguistic Inquiry Word Count (LIWC) text analysis procedure (Pen-

nebaker, Francis and Booth, 2001) has become one of the most commonly used,

and widely recognized, ways to assess the emotional content of written or spo-

ken text. The LIWC software counts the frequency of words in over 70 language

dimensions, including psychological processes and specific content areas. The

LIWC approach has been validated using several different methods and used

for measuring the emotionality of written text in dozens of academic stud-

ies (for examples, see Alpers et al. (2005); Bohanek, Fivush and Walker (2005);

Burke and Dollinger (2005); Graves et al. (2005); Owen et al. (2004); Pennebaker

and Lay (2002)).

The LIWC measures both positive and negative emotions, and further

differentiates negative emotions into anxiety, anger and sadness. The dictionar-

ies used to code for emotionality were incorporated into an algorithm to code

the corpus of Facebook status messages. Status messages were coded both for

overall positive and negative emotions as well as for the subfacets of anger and

anxiety. A political status message was determined to be emotional if it scored

greater than 0.75 on the political measure (the measure is scored from 0 to 1)

and used one or more emotional words. The message was then further differ-

entiated as being a positive, negative, angry or anxious message if it met the

criteria for being political and had at least one word in the specific category

of the LIWC score. Messages can have non-zero counts for both positive and

negative emotions if words coding for both sentiments are used, and we did

not restrict a post to being only positive or negative. Table 3.2 shows summary

statistics for emotional message posting over the course of the study period.

Emotional discussion about political topics appears to be somewhat dif-

ferent than emotional discussion of non-political topics. A slightly greater pro-

portion of political conversation is negative—both angrier and more anxious—

but of those users who post at least one political message, significantly fewer of

them post an emotional political message as compared to the analogous pro-
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portion of people who post an emotional non-political message (Figure 3.2).

Perhaps surprisingly, political speech is very emotional even in the absence

of a political campaign, in terms of both the overall quantity of discussion as

well as the proportion of users who post an emotional political status message

(Figure 3.3). More detailed visualization of emotional political speech over the

course of the study period is shown in the Appendix in Tables 3.11, 3.12, and

3.13.

Measuring Self-Reported Voter Turnout

On November 4th, 2008, Facebook posted a statement at the top of a

user’s "News Feed" (the home page that greets users upon entering the site).

This message encouraged the user to vote and showed a clickable button read-

ing "I Voted." Of all the users in our sample, 17.28% clicked the "I Voted" but-

ton. Approximately 49.40% of users in our sample logged in on Election Day;

of those users who logged in, 35.02% clicked the button.

Clicking the ”I Voted” button is similar to traditional measures of self-

reported voting. However, unlike other studies where the respondent reports

their voting behavior to a survey administrator, in this experiment users re-

ported their vote to their social community. Therefore, clicking the "I Voted”

button might best be seen as an act of political self-expression, since it is likely

to be affected in part by the extent to which a user desires to be seen as a voter

by others.

Strength of Measurement Strategy

Table 3.3 reports the key proportions of our mediating and dependent

variables. All results in the paper focus on user behavior as a proportion of all

users in the full matched sample, but the incidence of the behaviors increases

when focusing just on users who are generally engaged with the site.

We note two important points for the validity of our measurement,

which increase our confidence that our coding procedures are an appropriate
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measurement strategy for our data. First, both our political coding algorithm

and the LIWC emotional coding are well suited to characterize online political

communication: the political algorithm was trained on tweets which are very

similar in length and tone to status messages and the LIWC dictionary has been

optimized to include phrases frequently used in these forms of short commu-

nication, such as "ugh", "hah", "lol" ("laughing out loud"), and "rofl" ("rolling

on floor laughing"). Second, there is little overlap between the words that were

used to identify political posts and words that were used to identify emotional

posts. As shown in Tables 3.12, 3.13, 3.14, and 3.15, very few words which are

highly predictive of political speech are part of the LIWC dictionary: only 8%

of the top decile of politically predictive words and 12% of the second decile of

politically predictive words are considered emotional.7 Thus, status messages

that are coded as emotional and political are almost exclusively the result of

the presence of combinations of words, not the presence of a single word in a

post that is both strongly predictive of being political and considered to be

emotional.

We note that while clicking the "I Voted" button as an act of political

self-expression is important in its own right, it does not necessarily guarantee

that a particular user actually voted. In a separate study utilizing an analo-

gous measure from the 2010 congressional election, we validate the self-report

measure with official election records from 13 states (see Bond et al. (2011)).

A comparison between self-reported voting and validated vote in that data

showed that the correlation between the two measures is strong and significant

(Pearson’s r = 0.46, SE 0.03, p<0.01). Furthermore, there was significantly more

under-reporting of voting than there was over-reporting of voting.

7As an additional validity check, we coded a subsample of the status messages (approx-
imately 10%) for six co-occurring words in the two dictionaries that we thought could be
potentially problematic: freedom, supreme, terrorism, terrorist, party and parties. We found
that four of these words appeared in less than 0.5% of all status messages. The word "party"
appeared in only 1.25% of all political posts and the word "freedom" appeared in only 1.15%
of all political posts. It is unlikely that the magnitude of the emotional results presented in
this paper are being driven by any systematic misclassification of certain kinds of posts of
"emotional" when they are not.



65

Number of Status Messages 

 and Number of Unique Users by Month, 

 January 2008- January 2009

0

2,000,000

4,000,000

6,000,000

8,000,000

10,000,000

12,000,000

14,000,000

16,000,000

18,000,000

20,000,000

0

200,000

400,000

600,000

800,000

1,000,000

1,200,000

1,400,000

1,600,000

1,800,000

2,000,000
J
a
n

F
e
b

M
a
r

A
p
r

M
a
y

J
u
n
e

J
u
ly

A
u
g

S
e
p
t

O
c
t

N
o
v

D
e
c

J
a
n

Status Messages

Users

Figure 3.2: The number of status messages and number of unique users by
month, January 2008-January 2009, showing the growth of Facebook status
messaging over time.
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Table 3.1: Table showing the weighted means of covariates in the matched
sample. The top panel shows the weighted means of the complete matched
sample, including those users who did not post any status messages. The lower
panel shows the weighted means of users who post at least one status message
between January 1, 2008 and January 31, 2009. "SM" signifies "status message;"
the reported proportion in the last row of each table shows the proportion of
users in the sample who posted at least one status message before the campaign
season began.

Battleground Blackout Difference
Age 28.431 28.431 0.000
Male 0.453 0.453 0.000
College 0.516 0.516 0.000
Photo Friends 82.812 83.903 -1.091
Photo Friends (Vigintile) 3.193 3.173 0.020
Friends 164.171 163.821 0.350
Friends (Vigintile) 5.607 5.607 0.000
SM Count 28.780 28.858 -0.078
SM Count (Vigintile) 3.180 3.180 0.000
Prop Posting At Least One SM 0.619 0.600 0.019
N 952,923 949,124

Battleground Blackout Difference
Age 26.760 26.787 -0.028
Male 0.439 0.439 0.000
College 0.540 0.540 0.000
Photo Friends 103.110 104.470 -1.360
Friends 196.027 195.624 0.403
SM Count 80.997 80.352 0.645
SM Count (Preseason) 37.722 37.859 -0.138
SM Count (Campaign) 18.746 18.222 0.524
Prop Posting At Least One SM 0.812 0.799 0.013
N 726,590 713,190
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Table 3.2: Counts and proportions of non-political and political messages, by
emotional type. The last row reports the proportion of users who post an emo-
tional status message. "Political users" are those users who post at least one
political status message in the study period. Reported p-values are from a dif-
ference in proportions test with 95% confidence intervals, testing the difference
in each category of emotionality between non-political and political messages.

Count Prop. p-value
Non-Political Messages 112,526,638
Emotional Non-Political Messages 39,837,053 0.354 0.000
Positive (only) 27,127,880 0.241 0.000
Negative (only) 15,910,585 0.141 0.021
Positive & Negative 3,201,412 0.028 0.000
Angry 6,738,456 0.060 0.000
Anxious 2,870,669 0.026 0.000
Proportion who Users who 1,276,227 0.887 0.000
Post an Emotional SM
Political Messages 1,133,791
Emotional Political Messages 340,589 0.300
Positive (only) 219,030 0.193
Negative (only) 161,169 0.142
Positive & Negative 39,610 0.035
Angry 95,098 0.084
Anxious 35,464 0.031
Proportion of Political Users 181,696 0.469
who Post an Emotional SM
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Figure 3.3: The percent of political and non-political users and status messages
that are emotional, by month. Point estimates for each month between Jan-
uary 1, 2008 and January 31, 2009 are plotted with standard error bars. The
emotionality of political discussion and discussants increases in the campaign
season, while that of non-political discussion and discussants stays flat.
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Table 3.3: A summary of the prevalence of mediator variables (political speech
and emotional political speech) and the dependent variable (clicking the "I
Voted" button). All results presented in this paper look at user behavior as a
proportion of all users in the sample (row 1). However, the prevalence of status
message posting and clicking "I Voted" is higher when looking only at users
who posted a status message in the study period (row 2) , users who posted
a status message in the campaign season (row 3), users who posted a political
status message in the campaign season (row 4), or users who logged in on
Election Day (row 5).

Denominator Count Political Status Emo. Pol. Status Vote
Posters Posters Clickers

All Users 1,902,055 10.44% 4.71% 17.28%
(10.42, 10.47) (4.70, 4.73) (17.26, 17.31)

(198,660) (89,612) (328,745)

All Active 1,439,787 13.80% 6.22%
Users (13.77, 13.83) (6.20, 6.24)

(198,660) (89,612)

All Users 1,102,554 18.02% 8.13%
Active During (17.98, 18.06) (8.10, 8.15)
the Campaign (198,660) (89,612 )

All Political 198,660 45.11%
Users Active (45.00, 45.22)
During Campaign (89,612)

Users Logged 938,667 35.02%
in on (34.97, 35.08)
Election Day (328,745)
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Results

The exact matching procedure resulted in a sample that has perfect bal-

ance on selected covariates when the generated weights are incorporated into

mean or proportion calculations. This allows us to use weighted means or

proportions tests to detect differences between users in the battleground and

blackout states without relying on parametric regression techniques to control

for potential confounding variables. Although "battleground status" was not

randomly assigned to users, there should be no remaining differences between

our treatment groups on the characteristics that could potentially confound the

relationship between the treatment and the dependent variables. The study pe-

riod is divided into five meaningful time periods: from the beginning of the

year to the day after Barack Obama secured the Democratic Party nomination;

the summer months before the party conventions; between the party conven-

tions and the day before the election; the day of the election; and the period

after the election through January 31, 2009.

Effects of Competition on Voter Turnout

First, it is interesting to note that about 1% more users in the battle-

ground logged in on Election Day compared to users in the blackout. It is

possible that exposure to campaign influence in the battleground made people

more likely to get online and log in to Facebook.

Figure 3.4 shows that users living in battleground states are about 1.4%

more likely to have clicked the "I Voted" button. In the language of Baron and

Kenny (1986), this is the "total" effect of political competition on voting. Given a

significant main effect of competition, we can proceed to examine the potential

mediating role of engagement with politics before Election Day.
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Figure 3.4: The effect of battleground status on the percentage of people click-
ing the "I Voted" button, out of all users in the matched sample (including those
who did not log in on Election Day.
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Effects of Competition on Engagement during Campaign Sea-

son

We next proceed to look at whether, during the campaign season, users

in the battleground states are more likely to talk about politics, and to do so

in an emotional manner. Approximately 0.72% more users in the battleground

states make a non-emotional political status message during the campaign sea-

son, and approximately 0.47% more users in the battleground post an emo-

tional political status message. These results are plotted graphically in Figure

3.5 and shown numerically in Figure 3.4. Although the magnitude of the in-

crease in the percent of users who post political messages in the battleground

may seem small, this represents approximately a 7% increase over baseline lev-

els of non-emotional political posters and a 10.5% increase over baseline levels

of emotional political posters in the blackout states.
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Table 3.4: Percents are measured as the number of unique users who posted
one or more (emotional) political status messages divided by the number of
unique users in either the battleground or the blackout. The study period is
divided into five meaningful time periods: from the beginning of the year to
the day after Barack Obama secured the Democratic Party nomination; the
summer months before the party conventions; the campaign season between
the party conventions and Election Day; Election Day; and the period after the
election through January 31, 2009.

Battleground Blackout p-value
Non-Emotional Speech
Primary Season 4.80 (4.78, 4.82) 4.75 (4.73, 4.77) 0.10
Summer 2.44 (2.42, 2.46) 2.41 (2.40, 2.43) 0.26
Campaign Season 10.81 (10.78, 10.84) 10.08 (10.05, 10.11) 0.00
Election Day 6.43 (6.40, 6.45) 5.99 (5.97, 6.02) 0.00
Post Election 6.64 (6.62, 6.67) 6.74 (6.72, 6.77) 0.01

Emotional Speech
Primary Season 2.37 (2.35, 2.38) 2.32 (2.31, 2.34) 0.06
Summer 1.14 (1.13, 1.15) 1.11 (1.10, 1.12) 0.05
Campaign Season 4.94 (4.92, 4.96) 4.48 (4.46, 4.50) 0.00
Election Day 2.50 (2.20, 2.52) 2.20 (2.18, 2.21) 0.00
Post Election 3.28 (3.26, 3.30) 3.30 (3.28, 3.32) 0.40
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Figure 3.5: Battleground effect on status message posting



75

Effects of Engagement during the Campaign Season on Voting

Survey and experimental research suggests quite strong correlations be-

tween reported engagement with politics—emotional and cognitive—and the

decision to vote. We find a similarly strong relationship. People who are more

engaged with politics are more likely to have clicked the "I Voted" button (Fig-

ure 3.6). While there is a slight effect from each additional posted message, this

effect appears to taper off quite quickly.

However, users who post emotional and non-emotional political status

messages are very likely different in several important ways from users who

are not likely to post emotional and non-emotional political status messages.

It could be that these other attributes are driving their increased propensity to

click the "I Voted" button, instead of a propensity toward political engagement

itself.

Therefore, we conducted two additional matching processes, one to iso-

late the effect of emotional political status message posting on voting, and one

to isolate the effect of non-emotional political status message posting on voting.

In each process, we match users who post an [emotional] political status mes-

sage between August 25th and November 3rd to people who do not post an

[emotional] political status message, but who look just like them based on age,

gender, education, battleground status, the number of status messages they

post before August 25th (vigintile), the number of friends they have (vigin-

tile), and whether they post an [emotional] non-political status message in the

summer. This isolates the effect of engagement on voting, controlling for the

treatment status of the respondent. 8 Posting a non-emotional political status

message increases the probability of clicking the "I Voted" button by 37.46%,

while posting an emotional political status message increases the probability

by 32.28%. These effects are of large magnitude, especially when considered

8A more rigorous set of matching criteria—including the number of political posts made
in the primary season, the number of political posts made in the summer, and the number
of emotional political posts made in the summer—produce substantively similar results, but
checks of the sample composition show that the matching process excludes the most engaged
users.
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against the baseline level of voting among those who do not post messages.
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Figure 3.6: The effect of message posting on clicking the "I Voted" button. A
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paign season report voting, compared to users who post a political but not
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Figure 3.7: The effect of status message posting on voting
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Estimated Effects of Mediation

Figure 3.8 summarizes the main effects needed to calculate the media-

tion model. The total effect of competition on self-reported voting was found

to be 1.37%, and to calculate the proportion of the total effect that is mediated

through cognitive and emotional status message posting, we calculate a*b/c.

Implementing this calculation, we find a mediating effect of non-emotional

speech of approximately 19.74% and a mediating effect of emotional speech of

approximately 10.91%. Combined, these two forms of engagement during the

campaign season explain approximately one-third of the total effect of compe-

tition on voting (30.65%).
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Figure 3.8: Summary of results in the mediation framework.
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Discussion

Exposure to increased political competition alters the way that people

engage with politics during the campaign season. Residents of battleground

states talk about politics more frequently, and with more emotion, than do

residents of states where the presidential campaigns are relatively inactive.

This pre-Election Day political engagement mediates a large portion of the

relationship between exposure to competition and self-reported voting: users

who become more political in their day-to-day lives are more likely to report

voting. For many users, political discussion on Facebook is likely an "early"

event in the chain of decisions to engage with politics. Increased engagement

with politics on a daily basis precedes the effects of competition that have

been studied before on the aggregate and individual levels, such as increased

voter turnout, political interest, and political knowledge. Thus, while previous

research has focused almost exclusively on the effects of competition on voter

turnout or vote choice because of the data that has been more readily available

to analyze, our study shows that competition works not only on the ultimate

decision to vote, but also on the intermediary steps that heighten engagement

with the political sphere. While our study focuses solely on behaviors that

occur within the context of the Facebook site, at least two studies have shown

meaningful behavioral change stemming from political activity on Facebook

(Bond et al., 2011; Ryan, 2011).

Some scholars have expressed concern that the Electoral College system

perpetuates unequal access to political information that has long-lasting im-

plications for political attitudes and behavior in blackout states. Despite the

differences in the frequency and quality of political talk during the campaign

season, there are few differences, most of small magnitude, between users’ po-

litical behavior in the battleground and blackout states outside the campaign

period. Previous concern in the literature about the long-term negative con-

sequences of living in states with little political competition on political par-

ticipation may be overstated. Furthermore, political discussion is emotional

throughout the whole year. There is an increase in the emotionality of dis-
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cussion during the election season, but this is a bump from a relatively high

baseline. The emotional nature of discussion is seemingly responsive to na-

tional and international events before, during, and after the election season.

Previous studies have disproportionately focused on stimuli related to political

campaigns; our results suggest that people may be emotionally responsive to

many other types of potential stimuli.

More importantly, political discussion is likely to spread through the

social network. If an increase in a user’s rate of political posting increases

the likelihood that his or her friends also post a political status message, the

impact of the small difference in posting between battleground and blackout

states could resonate to have much larger effects. Political competition encour-

ages users to post political status messages; users’ friends in turn are exposed

to the political discussion of their friends, and may be more likely to post a

political status message themselves, even if they are not directly exposed to

the political competition itself. These effects may also be at work in the spread

of emotion through the network. Literatures from psychology and political

science suggest many attitudinal and behavioral consequences of activating

emotion, such as effects on levels of political interest, political tolerance, and

political engagement. Thus, when Facebook users encounter the emotional po-

litical discussion of their friends on the site, it may further prompt their own

emotionality toward politics and all the consequences that may entail.

Conclusion

This chapter is one of the first efforts testing foundational theories about

political behavior using large scale, unobtrusively collected data about people’s

daily engagement with politics. Incorporating the use of social media into our

understanding of the dynamics of political behavior is very promising, and this

chapter represents only the beginning of the possible lines of inquiry using this

and other datasets. We can enrich our analysis by modeling which parts of the

"battleground" experience are most influential in increasing political discus-
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sion, for example by matching in data about political advertising expenditures,

candidate visits, or noteworthy events during the campaign such as debates

and scandals. We can also move beyond campaign effects to study how social

networks influence political behavior.

It is important not to lose sight of the potential drawbacks of the ap-

proach and weaknesses in this particular study. First, the population under

study here is not representative of the voting age population from the states

which were selected for study. Users on Facebook are younger than the popu-

lation as a whole and likely differ in other important ways, as well. However,

today over 100 million Americans use Facebook, out of approximately 230 mil-

lion Americans over the age of 18. Facebook, while not used universally, is

certainly ubiquitous, and a wider swath of the population is engaging with the

site every month. Second, the mediator variable under study—status message

posting—is a behavior which has only existed for approximately five years. It

is a form of political engagement, but classifying its meaning beyond that is

something that has been essentially unexplored. Future studies could explore

the relationship between status message posting and more traditional forms of

engagement; in addition to the relationship with self-reported voting on the

Facebook site, we anticipate that there will be positive correlations between

the frequency of status message posting and other online and offline forms of

political behavior. Finally, users have little reason to systematically misrepre-

sent their opinions and statements about politics, and misclassification due to

sarcasm or other challenges should add to the noise of our measure without bi-

asing it. However, posting an emotional status message is a form of emotional

expression, and may not be a perfect reflection of a person’s actual emotional

response. This may be most true for emotions classified as representing "anx-

iety," as the public display of anxiety may be quite different than the private

and physiological experience of anxiety.

The unique aspects of this data—the unsolicited statements of users,

the high temporal resolution of message posting, and the sheer number of

observations—give us a highly accurate picture of when and how people are
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engaged with politics. This approach, as part of the computational social sci-

ence revolution, offers a new perspective in demonstrating the patterns of po-

litical behavior we have studied for decades. We should be open to the idea

that these new sources of data can be used to test both established theories and

also to generate hypotheses about changes in the way we interact with politics

due to technological advancements in our daily lives.

The analysis presented in this chapter is currently being prepared for

publication: Settle, Jaime, Robert Bond, Lorenzo Coviello, Christopher J. Fariss,

James Fowler, Jason Jones, Adam Kramer, and Cameron Marlow, "Day-to-Day

Political Engagement Partially Mediates the Effect of Competition on Voting."

I was the primary researcher on this paper and was responsible for designing

the research, analyzing the data, and writing the manuscript.
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Appendix

The Appendix contains supplementary materials which provide more

information about the data and the processes used to code status messages.

Characteristics of the Unmatched Sample

Table 3.5: Difference of means (t-tests) for key characteristics between users in
battleground versus blackout states in the unmatched sample.

Blackout Battleground p-value t
Age 29.436 29.021 0.000 27.276
Male 0.455 0.454 0.406 0.831
College Degree 0.500 0.506 0.000 -8.098
Friends 150.383 160.809 0.000 -36.096
Photo Friends 74.449 80.742 0.000 -20.689
Status Message Count 26.303 28.278 0.000 -21.787
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Table 3.6: Means of key covariates in the states selected for study. "Friends" is
the number of other users to whom a user has indicated a friendship on the
site. "Photo Friends" indicates the number of other users with whom a user has
been tagged in a photo. "Status Count" is the number of status messages a user
made between January 1, 2008 and August, 24, 2008. The last column reports
the proportion of users in each states who post at least one status message
between January 1, 2008 and August, 24, 2008.

Age College Photo Friends Status Male Prop. Making
Friends Count At Least 1 SM

CA 30.575 0.444 57.971 115.049 23.370 0.488 0.568
FL 30.945 0.474 64.994 130.495 24.949 0.443 0.571
IN 28.300 0.516 87.384 173.073 31.603 0.453 0.631
KY 28.438 0.533 80.324 174.671 34.579 0.443 0.623
LA 28.420 0.518 86.008 186.696 27.668 0.429 0.589
MA 29.006 0.501 96.418 177.824 23.285 0.467 0.611
MO 28.678 0.506 88.749 163.299 31.470 0.443 0.624
OH 28.242 0.526 82.277 169.127 26.710 0.454 0.602
OR 30.741 0.504 51.522 97.676 22.612 0.446 0.558
VA 28.938 0.509 80.307 168.053 26.659 0.477 0.612
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Table 3.7: Key characteristics related to voter registration and turnout in the states selected for study.
State ECV VEP Total VEP VEP Voter Reg. VEP VEP

Regis. Regis. Change deadline TO TO
over 2006 for general 2004 2008

Battleground States
Florida 27 12,542,585 11,247,634 90.5 9.2 10/6/08 64.42 66.90
Indiana 11 4,636,209 4,513,615 97.4 5.1 10/6/08 54.79 59.30
Missouri 11 4,352,278 4,205,774 97.9 0.3 10/8/08 65.33 67.20
Ohio 20 8,557,033 8,291,239 97.1 4.0 10/6/08 66.78 66.60
Virginia 13 5,518,704 5,034,660 91.5 11.4 10/6/08 60.61 67.50
Blackout States
California 55 22,153,555 17,304,091 78.7 4.5 10/20/08 58.78 61.20
Kentucky 8 3,156,184 2,906,809 92.1 4.0 10/6/08 58.73 57.90
Louisiana 9 3,206,903 2,945,618 93.3 0.8 10/6/08 61.05 61.10
Massachusetts 12 4,672,376 4,220,488 90.7 3.0 10/15/08 64.24 65.90
Oregon 7 2,709,299 2,153,914 79.9 0.6 10/14/08 72.01 67.50
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Table 3.8: Information about the 2008 primary and caucus results in states selected for study.
Area Dem. Rep. Primary Dem. Rep. Dem. Dem. Rep. Rep. Rep.

Primary Primary Turnout Primary Primary Primary Primary Primary Primary Primary
Caucus Caucus Turnout Turnout Clinton Obama McCain Romney Huckabee

Battleground States
Florida 1/29/08 1/29/08 34.00 42.30 50.96 49.77 32.93 36.00 31.03 13.47
Indiana 5/6/08 5/6/08 37.30 50.56 49.44 77.62 4.74 9.98
Missouri 2/5/08 2/5/08 33.00 47.90 49.32 32.95 29.27 31.53

3/15/08
Ohio 3/4/08 3/4/08 42.40 53.49 44.84 59.92 3.32 30.59
Virginia 2/12/08 2/12/08 26.90 35.47 63.66 50.04 3.68 40.67
Blackout States
California 2/5/08 2/5/08 40.00 75.07 56.08 51.47 43.16 42.25 34.56 11.62
Kentucky 5/20/08 5/20/08 29.20 43.06 19.01 65.48 29.92 72.26 4.65 8.29
Louisiana 2/9/08 1/22/08 17.70 25.68 22.86 35.63 57.40 41.91 6.34 43.18

2/9/08
Massachusetts 2/5/08 2/5/08 38.2 56.01 40.64 40.91 51.12 3.82
Oregon 5/20/08 5/20/08 43.2 74.42 52.79 40.50 58.52 80.88 0.00 0.00
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Table 3.9: Characteristics of the electoral campaign in the states selected for study.
Area Obama McCain Donations Obama Percent Percent Registered

Campaign Campaign Percent Registered Democrat 2008
Visit Count Visit Count 2008 Democrat 2004 (January 2008)

Battleground States
Florida 15 13 $53,243,671 51.42 41.37 40.55
Indiana 13 5 $5,771,678 50.52
Missouri 16 14 $9,812,759 49.93
Ohio 23 27 $15,898,380 52.33
Virginia 22 9 $31,806,663 53.18
Blackout States
California 8 6 $153,202,456 62.28 43.00 42.95
Kentucky 0 3 $4,598,892 41.77 57.81 57.04
Louisiana 0 0 $5,467,781 40.54 55.36 52.70
Massachusetts 2 1 $36,711,708 63.20 37.25
Oregon 0 0 $7,827,913 58.41 38.72 42.90
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Key Tables and Figures for Political Coding

A full explanation of the approach to coding political status messages

is provided in Fariss et al. (2011). We used a machine-learning algorithm on

Twitter data to develop a dictionary of politically predictive words. Table 3.10

shows the coefficients of the 25 most predictive words for predicting political

posts and for predicting non-political posts. Table 3.11 gives examples of the

text and predicted probabilities of a sample of Twitter posts.

The dictionary was then used to code the predicted probability that the

status messages posted by users in our matched sample were political. Validity

checks presented in Fariss et al. (2011) indicate that the process works well,

and there is a high degree of face validity to the measure. Figure 3.9 shows

the distribution of posts of various types made in the study period. Figure 3.10

shows the proportion of posts that are political for each day in the study period,

using two different predicted probabilities as cutoff values for considering a

post to be political. The remainder of the analysis will consider a post to be

political if it scores 0.75 or higher on predicted probability measure. While this

lower threshold increases the probability of detecting false positives, or posts

that we categorize as political that are not "truly" political, this cutoff achieved

excellent model fit in the test data. Using the lower threshold value, at some

point during the study period, 20.38% of the overall sample made a political

status message; 26.92% of the sample that posted any status message posted at

least one political status message.
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Table 3.10: Selected words from the political coding dictionary showing 25
words which are most predictive of political speech and 25 words which are
most predictive of non-political speech. Words which are also part of the emo-
tional coding dictionary are in bold. The reported difference in predicted prob-
ability is the change in predicted probability moving from a status message
that does not contain the word compared to a status message with the word,
if no other words from the political coding dictionary were used in the status
message.

Political Difference in Non-Political Difference in
Word Predicted Probability Word Predicted Probability
politic 0.793 museum -0.175
political 0.793 pandemic -0.172
politics 0.793 beautiful -0.168
socialism 0.774 yay -0.168
maddow 0.770 managers -0.168
kennedy 0.765 manager -0.168
assemble 0.757 management -0.168
assemblies 0.757 microsoft -0.167
assembly 0.757 downloads -0.167
dobbs 0.739 downloading -0.167
cheney 0.714 downloaded -0.167
cheneys 0.714 download -0.167
clunker 0.702 birthdays -0.167
clunkers 0.702 birthday -0.167
schwarzenegger 0.701 bonos -0.167
clinton 0.690 bono -0.167
clintons 0.690 software -0.167
cabinet 0.687 chilling -0.166
cabinets 0.687 chillin -0.166
census 0.683 weathers -0.165
obama 0.679 weathering -0.165
obamas 0.679 weathered -0.165
biden 0.679 weather -0.165
bidens 0.679 tasty -0.165
communist 0.672 pizza -0.165
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Table 3.11: A sample of processed Twitter messages and the predicted prob-
ability that they are political. Text was processed to remove all capital letters
and punctuation.

Pr() Message
99.87% worth a look new gallup poll finds conservatives are single largest ideological

group in us
99.67% i think its funny conservatives call obama socialist for bailing out auto financial

industries
98.05% big health mounts a fullon assualt against obamas plan
96.85% study finds serial killers and politicians share many traits
91.94% democrats owe their majority to moderates
91.70% we are a nation of laws and people not policies and politicians
91.33% rep mike pence is exposed as an out of touch conservative on fox news sunday
87.81% sen frank luntz exposed rebuked over care reform from senate floor
84.84% house health care proposal adds billion in taxes
80.12% obama officials outline financial reforms
76.19% health care debate could derail over govt plan
75.47% gov sanford says limbaugh cheney need to defer and allow some new voices

to be heard
71.84% what will she do lick the intruder to death or just run over them
65.87% if federal government involved in creation god would still be waiting on

environmental impact statement
63.47% being progressive is hard this may take a while to get used to
61.77% researching cultural statistics on stress just reading some of this stresses

me out
51.97% this chair sucks
50.05% lets move to miami miami unanimously adopts domestic partnership ordinance
48.66% just woke up had a successful drinking night woot lets do it again
43.96% i just published another article
42.79% this man took a polaroid every day for years until the day he died fascinating

tragic very human
39.37% super funny top ten messages on sarah palins answering machine
38.24% cooking breakfast eggs and sausage patties yummmy
36.76% just went to a baby shower thankful to the lord above that i am not pregnant

right now
28.05% dont take it as an insult i just thought it was funny
23.23% is becoming a cleaning lady
22.33% watching the news
18.68% is the money worth the reputation
18.46% when you catch fire you never remember the stop drop and roll rule
10.05% court goes further spelling out deportation rules
6.93% its one of those hold your head in your hand moments ha ha
2.95% so tempted to lay on my desk and sleep but that wouldnt be professional would it
2.16% im not feeling well
1.33% finally it has stopped raining time for some hiking and fishing
1.03% is it sad that the only thing i miss about idaho is the really great mexican food
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Figure 3.9: Distribution of Facebook status messages of various types. Two
different cutoff values are used to define whether a post is political: a 75%
probability that a post is political and a 90% probability that the post is political.
Emotional political posts are those that score higher than 0.75 on the predicted
probability measure and use one or more words from the LIWC positive or
negative emotion coding dictionaries
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all users who post a message that day. Two different cutoff values are used to
define whether a post is political: a 75% probability that a post is political and
a 90% probability that the post is political. Peaks correspond to major political
events, such as Super Tuesday, the day Barack Obama secured the Democratic
nomination, the general election, and the inauguration.
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Key Tables and Figures for LIWC Emotional Coding

Table 3.12: Emotionality of words in the political coding dictionary. The re-
ported difference in predicted probability is the mean change in the decile in
the predicted probability of being political, moving from a status message that
does not contain the word compared to a status message with the word, if
no other words from the political coding dictionary were used in the status
message. Thus, the appearance of one of these words does not strictly deter-
mine whether a status message is political; it simply increases or decreases the
probability of the message being labeled as political.

Political Emotional/ Change in
Decile Total Words (%) Probability
1 18/102 (18%) -0.15
2 21/106 (20%) -0.12
3 16/104 (15%) -0.10
4 19/104 (18%) -0.07
5 6/103 (6 %) -0.03
6 11/105 (10%) 0.03
7 12/104 (12%) 0.11
8 12/103 (12%) 0.22
9 13/105 (12%) 0.36
10 8/105 (8%) 0.48
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Table 3.13: 25 most predictive words of non-political speech, of all words
jointly appearing in both the LIWC dictionary and the political coding dic-
tionary. The reported difference in predicted probability is the change in pre-
dicted probability moving from a status message that does not contain the
word compared to a status message with the word, if no other words from the
political coding dictionary were used in the status message. Thus, the appear-
ance of one of these words does not strictly determine a status message to be
political; it simply increases the probability of the message being labeled as
political.

LIWC Word LIWC Difference in Words in Political
or Stem Category Predicted Coding Dictionary

Probability
plays positive -0.113 plays
wow positive -0.114 wow
thanks positive -0.114 thanks
favor positive -0.116 favorite, favorites
enjoy positive -0.118 enjoy, enjoyed, enjoying, enjoys
excit positive -0.120 excite, excited, excitement, exciting
festiv positive -0.123 festival, festivals
love positive -0.126 love
loved positive -0.126 loved
loves positive -0.126 loves
loving positive -0.126 loving
sorry negative -0.129 sorry
luck positive -0.136 luck
lucky positive -0.136 lucky
cool positive -0.139 cool
pretty positive -0.140 pretty
haha positive -0.144 haha, hahaha
lol positive -0.145 lol
rofl positive -0.145 rofl
cute positive -0.145 cute
bore negative -0.159 bore, bored, bores
boring negative -0.159 boring
lmao positive -0.164 lmao
yay positive -0.168 yay
beaut positive -0.168 beautiful
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Table 3.14: 20 most predictive words of political speech, of all words jointly appearing in both the LIWC dictionary
and the political coding dictionary. The reported difference in predicted probability is the change in predicted
probability moving from a status message that does not contain the word compared to a status message with the
word, if no other words from the political coding dictionary were used in the status message.

LIWC Word LIWC Difference in Words in Political
or Stem Category Predicted Probability Coding Dictionary
protest negative_anger 0.650 protest
critici negative_anger 0.587 criticism, criticisms, criticize, criticized, criticizing
freed positive 0.555 freedom, freedoms
fight negative_anger 0.468 fight, fighting, fighter
fought negative_anger 0.468 fought
tortur negative_anger 0.439 torture
peace positive 0.396 peace
truth positive 0.341 truth
rape negative_anger 0.299 rape, raped, rapes
rapist negative_anger 0.299 rapist
care positive 0.278 care
cares positive 0.278 cares
defens negative_anger 0.258 defense
terror negative_anxiety 0.238 terror, terrorism, terrorist
suprem positive 0.236 supreme
secur positive 0.223 security
partie positive 0.221 parties
party positive 0.221 party
suck negative_anger 0.208 suck
sucker negative_anger 0.208 sucker
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Table 3.15: Table shows selected deciles of words in the political index. Words which appear in both the political and
emotional dictionaries are shown in bold. Full dictionary available upon request from the author.

Political Words
Decile
1 beautiful, birthday, birthdays, bono, bonos, bore, bored, bores, boring, chillin, chilling, code, codes, computer, computers,

cool, copies, copy, cute, cuz, design, designed, designing, designs, destination, destinations, digital, download, downloaded,
downloading, downloads, dude, dudes, dvd, dvds, estate, estates, fight, fighter, fighting, flight, flights, golf, golfer, golfing,
hah, haha, hahaha, ipod, ipods, kinda, lakers, level, listen, listened, listening, lmao, lmfao, lol, lunch, lunches, magic, magics,
management, manager, managers, market, microsoft, museum, myspace, nuevo, omfg, omg, pandemic, park, parks, pizza,
pretty , rofl, screen, screens, series, shoe, shoes, shop, shopped, shopping, shops, software, tasty, totally, virtual, weather,
weathered, weathering, weathers, wine, wines, yay, yea, yeah

9 abortion, abortions, ahmadinejad, analyses, analysis, analyze, belief , believe, believes, campaign, campaigned, campaigner,
campaigning, campaigns, care, cares, certificate, certificates, climate, confirmation, confirmations, criminal, criminals, endorse,
endorses, federal, feds, fight, fight, fighting, find, finding, finds, flights, foreign, fought, found, franken, fraud, fraudulent,
government, governor , govt, headline, headlines, iam, illegal, illegals, insurance, insure, insured, insurers, israel, just, mayor,
mccain, mccains, military, militarys, minister, ministers, myth, peace, pledge, policies, policy, poll, polled, polling, polls,
pollster, prayer, prayers, probe, probes, progressive, progressives, rape, raped, rapes, rapist, reform, reformed, reforming,
reforms, revolution, revolutionary, revolutions, russia, socialized, speech, speeches, torture, trial, trials, truth, unemployment,
wash, washed, washes, washing, whitehouse, whitehouses, year, years

10 activism, activist, activists, afghan, afghanistan, assemble, assemblies , assembly, baucus, baucuss, beck, becks, biden, bidens ,
birth, births, bush, bushs, cabinet, cabinets, candidate, candidates, census, cheney, cheneys, clinton, clintons, clunker, clunkers,
communist, communists, congress, congressional, conservative, conservatives, constitution, criticism, criticisms, criticize,
criticized, criticizing, debate , debated, debates, debating, debator, democrat, democrats, dems, detain, detained, detaining,
detains, dobbs, editorial, editorials, freedom, freedoms, gop, iran, kennedy, liberal, liberals, limbaugh, lobby, maddow, missile,
msnbc, nobel, obama, obamas, oreilly, oreillys, palin, palins, politic, political, politics, protest, protests, pulse, queen, queens,
racism, racist, racists, regime, regimes, republican, republicans, scandal, scandals, schwarzenegger, socialism, stalin, stewart,
stimuli, stimulus, thread, threaded, threading, threads, urgent, wilson, wilsons
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Emotional political discussion is remarkably dynamic: we see increases

in negative emotion during the months of the campaign season and a gen-

eral trend toward increased positive emotion toward the election. Emotional

discussion of politics seems to be very responsive to political events (Figure

3.11, Figure 3.12 and Figure 3.13). Political status messages are decidedly more

anxious in the period between the conventions and the election as compared

to levels during the summer months, but they are not more angry than they

were early in 2008. Although we do not know the particular content of each

political status message, we do see peaks in the emotionality of political speech

on days we would expect a response to political events. For example, we see

peaks in positive emotionality on the days of the election and the inauguration;

decreases in anger around the time of the political conventions; and peaks in

anxiety in response to foreign policy events and economic troubles.
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Figure 3.11: Positive emotional status message posting. The green line plots
the percent of all emotional political users who make a positive political post.
The gray line plots the percent of all emotional non-political users who make
a positive post. Political users and non-political users seem to be responding
positively to distinct events, and the weekly fluctuation in positive non-political
status message posting is not visible in political status message posting.
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Figure 3.12: Angry status message posting. The orange line plots the percent
of all emotional political users who make an angry political post. The gray
line plots the percent of all emotional non-political users who make an angry
post. More political users are angry, on average, than are non-political users.
Political users and non-political users seem to be responding positively to dis-
tinct events, and the weekly fluctuation in positive non-political status message
posting is not visible in political status message posting.
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Figure 3.13: Anxious status message posting. The blue line plots the percent
of all emotional political users who make an anxious political post. The gray
line plots the percent of all emotional non-political users who make an anx-
ious post. During the campaign season, a greater proportion of political users
appear to be anxious as compared to users who do not post about politics.



Chapter 4

Political Contention and Stress

Sensitivity Interact to Affect Voter

Turnout

Introduction

Scholars of the political contextual environment have long been inter-

ested in the question of whether the distribution of partisans within a geo-

graphic context has an effect on the participation and preferences of its res-

idents. As described in the first chapter of the dissertation, the pattern of

empirical findings on this question creates a paradox: analysis of the aggregate

behavior of an electorate in response to political contention does not always

align with the proposed mechanisms of the effects of contention suggested by

individual-level studies. We argue that we can gain more traction on under-

standing the paradox of the effect of political contention on individual voter

behavior by considering how individual predispositions moderate the effect of

this aspect of the political environment.

In this chapter, we leverage genetic heterogeneity between individuals

to explore how the effects of the political environment are conditioned on in-

dividual differences. We study two distinct aspects of the political environ-
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ment related to the idea of political contention. The first study on a sample

of Californians focuses on the balance of registered partisans in a respondent’s

neighborhood, an idea we call "partisan heterogeneity." The second study on a

nationally representative sample focuses on the idea of partisan imbalance, and

explores the effects of being a "partisan minority" in one’s county. Although

these are conceptually distinct representations of the notion of political con-

tention, we argue that both situations can constitute a politically threatening

environment. We suggest that these environments have distinct effects on peo-

ple who may be genetically predisposed to be less resilient to the perception

of threat, and that living in a competitive neighborhood or being an outsider

in one’s community may discourage these people from participating in poli-

tics. To test this, we examine the interaction between the political environment

and the 5HTT gene, which is thought to regulate response to social stress. For

people with a certain variant of this gene, a politically contentious environment

presents a threatening environment to which they may respond by disengaging

politically and abstaining from voting.

We conduct these tests in two different datasets, both of which have the

relatively unique property of combining genetically informative data, informa-

tion about voter turnout, and information about the political context in which

respondents live. We demonstrate that those who carry the short allele of 5HTT

are less likely to vote, but only when confronted with a contentious political

environment as measured either by living in a precinct where the two major

political parties have approximately equal numbers of registered supporters, or

living in a county where the respondent’s political beliefs are out of step with

the majority. These results suggest that studying the effect of the environment

without considering the influence of personal predispositions may mischarac-

terize the mechanism by which the environment matters. In a larger sense,

these results support the argument that those interested in understanding the

role of political environments should look to differences between subjects, such

as differences in important personality traits and their genetic correlates.
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5HTT and Response to Threat

Previous studies offer theoretical reasons and empirical support for why

we might expect political contention to affect voter turnout. What these stud-

ies have in common is that they have almost uniformly ignored the potential

role of individual differences that structure response to threat. Studies have

shown that genes play an important role in modulating one’s sensitivity to

stress events. Some individuals may therefore be more easily influenced by

aspects of the political context due to innate predispositions. Accordingly, we

look to genes that have been implicated in stress response and could likely be

affected by political contention.

A prime candidate is 5-HTTLPR, a polymorphic region in the SLC6A4

gene that codes for a serotonin transporter. Serotonin is a chemical which is

released in the brain when a presynaptic neuron fires. After a neuron fires, it

is sensed by receptors on postsynaptic neurons, which uptake the serotonin.

Sequential firing of neurons after each other carries signals throughout the

body. In short, serotonin is centrally related to individual differences in social

functioning. When individuals are confronted with stress— perhaps especially

social stress—they are likely to flood the gaps between neurons with excess

serotonin. If this serotonin is not taken up by postsynaptic neurons and broken

down, it has the potential to oxidize and kill both presynaptic and postsynaptic

neurons, further handicapping a cell’s ability to handle stress.

The exact role of 5HTT in the regulation and management of stress re-

mains to be elucidated. However, it is among the polymorphisms thought to

be related to one’s "central sensitivity to the pathogenic effects of the environ-

ment" (Kendler et al., 2005; Stein, Schork and Gelernter, 2007). Indeed, Stein,

Schork and Gelernter (2007) hypothesize that this polymorphism is directly

or indirectly related to some aspect of brain functioning "relevant for buffer-

ing stress," whether through a very complex mechanism or through something

more quantifiable, such as the amount of serotonin available in the brain. One

idea is that 5HTT matters by regulating the uptake of excess serotonin. The

5-HTTPLPR polymorphism is in the promoter region of the gene and is central
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in determining this reuptake of serotonin as it acts as a transporter of serotonin

across cell walls. Those who have the more efficient allele are better able to re-

uptake serotonin into a cell where it can then be broken down. Accordingly,

those with this more efficient version of the gene are thought to be better able

to cope with stressful social situations. The general consensus is that the "long"

528 base-pair allele is more transcriptionally-efficient that the 484 base-pair al-

lele, and studies either compare those who are homozygous for the long allele

compared to those who carry any version of the short allele, or compare the

additive effect of each short allele.

Murphy and Lesch (2008) provide perhaps the most comprehensive re-

view on the consequences of variants on 5HTT. Among humans, they note that,

"The 5HTTLPR short variant ... is strongly associated with anxiety-related,

harm avoidant, and negative personality traits in humans” (see also Kendler

et al. (2005); Grabe et al. (2005); Jacobs et al. (2006); Kaufman et al. (2004,

2006); Sen, Burmeister and Ghosh (2004); Stein, Seedat and Gelernter (2006).

Moreover, leveraging knock-out studies in mice, they catalogue a long list of

correlates with short alleles. Biochemically, mice with short alleles have been

found to have fewer SERT binding sites, lower rates of serotonin uptake and

clearance, less serotonin content in the brain, and greater extracellular fluid

serotonin and serotonin synthesis. Behaviorally, short alleles are associated

with great anxiety, learned fear, learned helplessness, and startle response. It

is likewise associated with reduced aggression and exploratory activity.

Taken together, these findings suggest that those with short versions

of 5HTT should be more likely to select out of politics when confronted with

stress, as they will be less able to successfully manage the contention of politics,

arrive at a vote decision, and act on that decision. Accordingly, we empirically

expect to see lower rates of participation among those with a short version of

5HTT when they live in a politically contentious environment.
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Conflict Avoidance and Stress Reactivity

Our claims are well situated within the political psychology literature.

While we are examining gene-environment interactions, and while these may

seem far removed from normally examined sources of individual heterogene-

ity, we argue that they logically complement existing arguments within more

mainstream political science. In more generic terms, we suggest that the ex-

perience of living in a neighborhood that is politically contentious, or being

a political outsider in one’s community, may have the effect of dampening

turnout among those who seek to avoid contention. The exposure to diverse,

conflicting viewpoints (or exposure to viewpoints with which one consistently

disagrees) may influence these people to withdraw from the political environ-

ment and discourage them from voting.

Previous research on conflict avoidance gives some indication that this

may be true (Denny and Doyle, 2008). Conflict avoidance traits may be shared

by a large minority of people. In one study, Hibbing and Theiss-Morse (2002)

report that 26% of respondents in a nationally representative sample agree with

the statement, "When people argue about political issues, you feel uneasy and

uncomfortable." Although the authors did not measure voter turnout explic-

itly, people who agree with this statement are more likely to support "stealth

democracy," a form of government where democratic procedures exist but are

not visible and where ordinary people do not need to get involved with pol-

itics. Not all studies find an association between conflict avoidance and voter

turnout (Ulbig and Funk, 1999; Blais and Labbe-St-Vincent, 2010). However, it

is important to consider heterogeneity in the political environment in addition

to heterogeneity in individual differences; as Ulbig and Funk (1999) suggest,

we should only expect individual differences in conflict avoidance to be rele-

vant when political action entails conflict. Studies that do not treat the political

environment, and the act of voting, as uniformly contentious activities do tend

to find an effect for conflict avoidance. For example, Mutz (2002) finds an in-

teraction effect between conflict avoidance and cross-cutting influences, with

the effects of the cross-cutting influence only affecting those who are conflict
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avoidant.

To summarize: Exposure to political contention can make the political

world seem threatening. This contention may be created in several ways. One

possibility is by exposure in one’s neighborhood to heterogeneous political be-

liefs, which can create social encounters and discussion networks around an

individual that are potentially more contentious and conflictual. Another pos-

sibility is that being a political outsider in one’s broader community generates

feelings of social and political estrangement. For those people who are more

susceptible to having adverse reactions to threatening stimuli, either of these

situations may have the effect of depressing voter turnout.

Study 1: Partisan Heterogeneity

Political Threat in the Neighborhood Context

We first conceptualize a politically contentious environment as one in

which there are approximately equal numbers of partisans from each of the

two major parties, Democrats and Republicans. Living in a precinct where

there are approximately equal numbers of Democrats and Republicans leads

to increased exposure to different political beliefs. Our understanding of the

political contention created in heterogenous environments is conceptually dif-

ferent from a measure of political competition itself, in that competition is not

likely to occur at such a local level as the precinct. Candidates do not visit

voter precincts, per se, and the residents of one neighborhood are unlikely to

receive more campaign exposure than residents in an adjoining neighborhood.

However, decades of research on the political context indicate that the

social and political composition of a neighborhood influences the political be-

havior of its residents (Huckfeldt, 1979; Giles and Dantico, 1982; Kenny, 1992;

Gimpel, Dyck and Shaw, 2004; Cho, Gimpel and Dyck, 2006; Bélanger and

Eagles, 2007). Explanations for how the context can affect political behavior

suggest that the interactions of the information setting, the context’s struc-

tural properties, and the receptivity of the individuals to influence all shape
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the effect of the environment (Books and Prysby, 1991). The composition of a

neighborhood’s population structures the social relations and patterns of so-

cial interaction within the environment (Huckfeldt, 1986) and the construction

of a person’s social network is contingent in part on the characteristics of the

broader social context (Huckfeldt, Johnson and Sprague, 2004). The hetero-

geneity of one’s geographic area is correlated with the diversity of opinion in

one’s reported discussion network (Pattie and Johnston, 2000; Campbell, 2006),

and for some people, the cross-pressures and ambivalence created by diverse

conversational networks may actually suppress participation, perhaps because

people in these networks make up their mind later in the campaign and have

less opportunity to participate (Mutz, 2002).

Partisan heterogeneity certainly has the potential for many normatively

good outcomes (MacKuen, 1990; Sunstein, 2001; McLeod et al., 1999) but it can

also create a contentious political environment that promotes norms of compe-

tition over those of cooperation or civic responsibility (Campbell, 2006). This

environment can be stressful, as people seek to reconcile conflicting messages

(Festinger, 1957). However, we do not expect that a contentious political envi-

ronment will have the same effect on all people. We hypothesize instead that

a person’s sensitivity to stress and conflict may moderate his or her reaction to

living in an environment with political stressors. More precisely, we hypoth-

esize that those who are genetically predisposed to process social stress less

efficiently will be less likely to vote when they live in a politically contentious

neighborhood.

Data and Methods

Sample The sample is comprised of undergraduate psychology students at

San Diego State University recruited between the fall of 1999 and the spring of

2007. These subjects volunteered to participate in a study, were paid for their

participation, and gave written consent. The original study was approved by

both the University of California, San Diego, and San Diego State Institutional

Review Boards. In addition, the study genotyped a majority of the sample for
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the 5HTT polymorphism. See Stein, Schork and Gelernter (2004) for a more

detailed description of the sample.

In order to determine whether subjects were registered voters in the

2008 election, they were matched with public voting records available through

the California Secretary of State’s office. Voter records are as of June, 2009.

The matching process utilized available personal information including full

name, date of birth, phone number, and email address. We were able to match

74% of the subjects from the sample, which is consistent with the fact that

75% of eligible Californians were registered to vote as of the November 2008

election.1 The fact that over 90% of San Diego State students come from within

California2 also likely improved our ability to match subjects to the voter files.

Political Contextual Data In 1981, the California State Legislature established

the Statewide Database to facilitate the redistricting process, and in 1993 the

database was permanently established to facilitate evaluation of the political

and demographic composition of the state. The Statewide Database collects

data on registration and voting from all county registrar offices in the state and

uses Geographical Information Systems technology to convert the data into

geographically informative files reported by precinct, census divisions, or zip

code.

Our unit of analysis at the contextual level is the voter precinct. In

California, precincts range in size from only a handful of voters to almost

7,000 voters, although 75% of precincts have fewer than 1,000 voters. They

also tend to represent a relatively small geographic area. Rural areas have

geographically larger precincts than do urban areas, but generally speaking

at this level of aggregation, we are measuring the political composition of a

respondent’s immediate neighborhood.

The addresses of respondents acquired from the voting records were

geocoded using the StreetMapUSA database setting the address match thresh-

1http://www.sos.ca.gov/elections/sov/historical-voter-reg/hist-voter-reg-and-part-
general-elections-1910-2009.pdf

2http://asir.sdsu.edu/app/index.cfm
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old at 80%. Approximately 90% of the sample was matched automatically, with

hand-coding matching an additional 3%. For respondents whose addresses

were not able to be matched in this way, a conversion file was used to identify

the Statewide Database precinct identification code. A total of 663 respondents

were matched to their precinct. Respondents in the sample lived in 32 differ-

ent counties in California. Most respondents lived in San Diego County, but

significant numbers also lived in Los Angeles County and Orange County. Re-

spondents lived in 541 different precincts in the state. Figure 4.2 shows that the

precincts in which the respondents lived were slightly more competitive and

less skewed in favor of the Democratic Party than in the state overall. Reflec-

tive of the fact that many of our respondents live in urban areas in southern

California, our sample also had a significantly larger mean precinct size, and a

slightly, but significantly, lower registered voter turnout rate.

One way to characterize the political environment of a precinct is by ex-

amining the proportion of people living in the precinct who are registered with

one of the two main parties. Using the contextual data, we constructed the ab-

solute difference between the number of registered Democrats and Republicans

in a precinct in relation to the total number of registered voters. A difference

of zero would indicate an equal number of Republicans and Democrats in the

precinct, and thus the highest level of heterogeneity, whereas a value of one

would signify one-party domination of a precinct. Therefore, we converted the

measure so that higher values on the scale indicate higher levels of partisan

heterogeneity. The precinct-level measure of partisan heterogeneity we use in

this paper is:

Partisan Heterogeneity = 1−
∣∣∣∣
N Reg.Democrats− N Reg.Republicans

N TotalRegistered

∣∣∣∣

Summary statistics for the sample are presented in Table 4.1. A visu-

alization of the distribution of partisan heterogeneity in midtown San Diego

(Figure 4.3) can be found in the Appendix.
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5HTT and Population Stratification Genetic association studies are sensitive

to what is known as population stratification. Population stratification occurs

when groups have different allele frequencies due to their genetic ancestry.

Political behavior in these groups may be affected by their environments, alleles

other than the one of interest, or some unobserved factor. Once these two

groups mix in a larger population, simply comparing the frequency of an allele

to the number of individuals exhibiting a behavior would lead to a spurious

association.

Unfortunately, subpopulations cannot be directly observed. However,

there are several techniques regularly utilized in the literature to attempt to

ameliorate the problem of population stratification. One approach is the struc-

tured association method (Pritchard, Stephens and Donnelly, 2000). Structured

association is a clustering technique that assumes a sample is made up of a mix-

ture of individuals drawn from K subpopulations where K is likely unknown.

Subpopulations are identified based on allele frequencies of polymorphisms

spread across the genome, grouping individuals who are genetically similar to

one another. Individuals may be assigned to more than one subpopulation if

their genetic information suggests that they are admixed. Tests of association

can then be conditional on subpopulation assignment. Assignments to three

population groups were derived from an analysis of 36 genetic markers using

the software package STRUCTURE. STRUCTURE adopts a Bayesian cluster

approach to find the optimal number of clusters, under the main modeling as-

sumptions of Hardy-Weinberg equilibrium within populations and complete

linkage equilibrium between loci within populations (Pritchard, Stephens and

Donnelly, 2000). The goal is to identify population groupings that are not in

disequilibrium (Pritchard, Stephens and Donnelly, 2000). A more detailed de-

scription of the ancestry-informative marker panel used here can be found in

Yang et al. (2005).

Model To test for an association with turnout between the interaction of the

short 5HTT allele with partisan heterogeneity we employed the simple logistic
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Table 4.1: Key summary statistics for all complete cases in the data by the
number of short copies of the 5HTT allele.

Observations Mean Std. Dev. Min Max
0 Alleles 161
Vote 0.71 0.45 0.00 1.00
Heterogeneity 80.54 14.03 34.39 99.76
Male 0.29 0.46 0.00 1.00
Age 23.79 2.43 20.00 33.00
Democrat 0.38 0.49 0.00 1.00

1 Allele 259
Vote 0.80 0.40 0.00 1.00
Heterogeneity 81.01 13.66 23.76 100.00
Male 0.26 0.44 0.00 1.00
Age 24.02 2.57 20.00 35.00
Democrat 0.44 0.50 0.00 1.00

2 Alleles 142
Vote 0.79 0.41 0.00 1.00
Heterogeneity 83.02 12.53 32.02 99.89
Male 0.24 0.43 0.00 1.00
Age 23.91 2.38 20.00 29.00
Democrat 0.49 0.50 0.00 1.00

regression:

logit(P[Partisan attachment=1]) = B0 + B1SHORT + B2HET + B3SHORT*HET

+ B4Age + B5Male + B6SP1 + B7SP2

where SHORT is the number of short 5HTT alleles (0, 1, 2), HET is

our measure of partisan heterogeneity, AGE is age in 2008, and MALE is an

indicator variable for whether the subject is male (1) or female (0). SP1 and SP2

are the subpopulation assignments.
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Results Table 4.2 shows the result of the base model with no interaction in

the first column, and the model with the interaction term specified in the sec-

ond column. In the base model, we see that heterogeneity has a negative and

significant effect on voter turnout but that there is no direct effect of having an

increased number of short alleles. In the interaction model, however, we see

that the partisan heterogeneity within the respondent’s precinct does not have

an effect for those people lacking a short allele, as the coefficient of the variable

is insignificant. Interestingly, short alleles have a significant and positive effect

on turnout. However, for each additional short allele, the partisan heterogene-

ity in the district has a significant and negative effect on voter turnout at the

90% confidence level.

Simulating the effects of our explanatory variables can help us interpret

their effect sizes. For respondents with two short 5HTT alleles, moving from

the neighborhood with the lowest partisan heterogeneity to the neighborhood

with the highest predicts a 30.1% decrease in the probability of turning out

(95% CI: 13.3, 44.5). However, for a person with no short alleles, neighborhood

composition has no effect (4.9%, 95% CI: -28.6%, 52.2%). Thus, although people

with at least one short 5HTT allele are more likely to vote in non-heterogeneous

environments, they become increasingly likely to abstain as their neighborhood

gets more and more heterogeneous.

The results from the first study support the idea that partisan hetero-

geneity in the neighborhood has differential effects on voter turnout, depend-

ing on the number of short 5HTT alleles a person has. Although the regression

design cannot identify the mechanism behind the effect, the results are consis-

tent with the theory that a sensitivity to social stress may be involved.
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Table 4.2: Regression results for interaction between 5HTT and precinct level
heterogeneity.

Model 1 Model 2
(Intercept) 3.168∗ 1.711

(1.252) (1.431)
Short * Heterogeneity −0.022†

(0.012)
Short 0.226 2.084∗

(0.142) (0.994)
Heterogeneity −0.017∗ 0.000

(0.008) (0.012)
Age −0.014 −0.012

(0.041) (0.041)
Male 0.203 0.195

(0.236) (0.237)
SP1 −0.575 −0.600†

(0.351) (0.352)
SP2 −0.733 −0.765†

(0.456) (0.458)
N 562 562
AIC 608.029 606.359
BIC 729.311 744.967
log L −276.015 −271.180
Standard errors in parentheses
† significant at p < .10; ∗p < .05; ∗∗p < .01; ∗∗∗p < .001
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Study 2: Partisan Minority Status in the County

The second study in this chapter considers political contention of a dif-

ferent form, at a different level of geographic aggregation. However, the un-

derlying theory is the same: people who carry short alleles of 5HTT are more

sensitive to the perception of threat in their political environment, with the con-

sequence that they are less likely to turn out and vote when they experience

contentious politics.

Political Threat in the County Context

Scholars agree that political elites have polarized, whether measured by

interest group ratings (Poole and Rosenthal, 1984), NOMINATE scores (Poole

and Rosenthal, 1997; McCarty, Poole and Rosenthal, 2006), or measures of party

vote percentages and party unity scores (Fleisher and Bond, 2000; Stonecash,

Brewer and Mariani, 2003). The remaining question is the extent to which the

mass public has polarized in its political attitudes and ideology. While Fiorina

and Abrams (2008) argue that the mass public is not polarizing, Abramowitz

and Saunders (2008) argue that the electorate has sorted itself so that ideology

better explains citizens’ party identification than it did in the 1970s, creating

more homogeneity within the parties. Consequently, we observe higher levels

of polarization. This sorting has consequences; Jacobson (2007) argues that

approval of President Bush and approval of the war in Iraq—attitudes strongly

tied to partisanship—explain vote choice much more strongly than analogous

attitudes have historically.

Alongside this trend toward polarization, some scholars argue that we’ve

observed increasing geographic sorting along factors associated with partisan-

ship and ideology, such as race, education, and income. Bishop and Cushing

(2008) report that although recent presidential elections have been more com-

petitive, an increasing number of counties have large and stable partisan ma-

jorities. In 2004, they note that in six out of ten counties, the margin between

parties was 20 percentage points or more, meaning that 48% of American voters
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lived in counties where the outcome of the election was a foregone conclusion.

Although Abrams and Fiorina (2012) find several faults with the calculations

made and conclusions drawn in Bishop and Cushing (2008), they do not dis-

agree "that sub-groups of Americans are becoming more like-minded, that they

are becoming increasingly ideologically inbred, and that they have difficulty

comprehending people unlike them" (Abrams and Fiorina, 2012, p. 208).

To the extent that counties are becoming less balanced and have large

majorities of voters aligning with one party over the other, we simultaneously

see a growing number of people who are extreme "partisan minorities" in their

community, people who identify with a party or ideology that is a small minor-

ity. How does being a partisan minority in the county affect the experience of

politics? The partisan balance in a county could affect both the social encoun-

ters one has and the broader norms and policies in the community at large.

Counties that are strong bastions of support for one party, while not pivotal

in the outcome of federal general election races, are often especially important

in primary races. There is anecdotal evidence that "communities with land-

slide majorities have a different kind of politics" than more competitive areas

(Bishop and Cushing, 2008).

Although there has not been extensive work addressing this, there is

some evidence that political minorities are aware of their status. For example,

Bishop and Cushing (2008) report several anecdotes where partisan minorities

were not only aware of their status as being "out of step" with the community,

but were unwilling to publicly identify with their party for fear of stigma or re-

taliation (Bishop and Cushing, 2008, p. 66). A recent nationally representative

study found that about 10% of respondents agree that they feel like an "out-

sider" in their community, although this perception was not validated against

an objective measurement of whether their political beliefs were different than

the majority in the community (Karpowitz et al., 2012).

Partisan minorities are subject to a variety of social psychological and

attitudinal effects (Bishop and Cushing, 2008). Environments of political ho-

mogeneity make it difficult to express an opposing opinion (Noelle-Neuman,
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1993) and when the views of only one party are represented, the tension felt

by those who disagree with the majority opinion could be especially intense.

Campbell (2006) notes that a high level of homogeneity may have negative

consequences for those people who perceive that they are "political outsiders."

Using data from the Social Capital Community Benchmark Survey, he finds

that individuals whose ideology deviates from the mean ideology in their com-

munities are less trusting of the people in their communities (Campbell, 2006,

p. 73-75). Those in a political minority may also have less trust in the sys-

tem. (Karpowitz et al., 2011) find that political minorities are most concerned

about voting privacy and are the hardest to reassure that voting conditions will

safeguard the confidentiality of their vote choices. A classic study from the

1970s may shed some light on the mechanism behind these findings. Finifter

(1974) finds that "political deviants," those people who are most at odds with

their broader social groups and community norms, are most likely to seek out

workplace friendships. While a clear explanation for this result is not given,

Finifter suggests that deviation increases anxiety, a sense of isolation, the need

to question one’s opinions, and cognitive dissonance. Establishing a close and

integrated friendship group may help political deviants protect against these

negative psychological outcomes.

The social psychological consequences of being a political minority have

important implications on political attitudes. There was early interest in the

question of the effect of community composition on partisan minority vote

choice. People predisposed to support one party—based on their demograph-

ics, issue positions, or partisanship—are more likely to vote for the opposition

party when they live in communities with a high proportion of opposition

supporters (Miller, 1956). Putnam (1966), using the same data from the 1952

presidential election, finds support for a "social integration" theory, whereby

community influence is mediated through personal contact with other mem-

bers of the community. He argues that there is increased conformity to majority

opinion among those partisan minorities who are more involved with commu-

nity associations. However, the composition of the friendship group matters as
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well: those respondents who had friendship networks comprised of other par-

tisan minorities were buffered from the effects of community composition, even

though that network diverged from the overall distribution in the community.

However, those minorities who had friends mostly of the majority party were

also more likely to vote with their friends, thus conforming to the larger norms

of the community. Huckfeldt and colleagues have show that diverse opinions

can and do survive in social networks (Huckfeldt, Johnson and Sprague, 2004),

but the survival of those opinions may come at a cost.

Paired with the reduced relationship between partisan predispositions

and vote choice for those people who are minorities, the social-psychological

consequences of minority status may have implications for participation, as

well. Miller (1956) suggests lower turnout among partisan minorities in the

1952 election. The cross-pressures and ambivalence created by diverse conver-

sational networks may actually suppress participation perhaps because people

in these networks make up their mind later in the campaign and have less op-

portunity to participate (Mutz, 2002), though this effect may be limited to those

who are political minorities in their neighborhood (McClurg, 2006). Campbell

(2006) notes that aggregate turnout may be high in both communities with high

and low levels of political homogeneity, but for different reasons. In politically

homogenous communities, residents may perceive shared norms and values

that promote voting out of a sense of civic duty, while in politically heteroge-

neous communities, turnout may be driven by intense partisan competition.

However, Campbell does not study whether minorities in homogeneous com-

munities of the opposition party are equally likely to vote, but a more recent

nationally-representative study finds that those people who label themselves

as "outsiders" in their community are less likely to report voting (Karpowitz

et al., 2012).

The consequences of this phenomenon may be far reaching even be-

yond participation. Experimental research that has sought to foster delibera-

tion often finds that homogeneity breeds greater extremism (Schkade, Sunstein

and Hastie, 2006). Majorities living in landslide counties thus have several
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mechanisms that foster continuing homogeneity: the dominance of one politi-

cal party that has disproportionately strong organizational power; reinforcing

civic norms that foster participation and civic-minded behavior out of a desire

to conform to group norms; attitudinal homogeneity that reinforces extreme

thinking; and an increased sense of misunderstanding of "those people" who

think differently about the political world. While the population broadly may

be susceptible to the effects of being a partisan minority, our theory suggests

that some people should be more vulnerable than others. Only one study to

date has considered this possibility, and consistent with our theory it suggests

that people who score highly on measures of neuroticism are more likely to

identify as outsiders (Karpowitz et al., 2012).

Data and Methods

Sample Characteristics We use data from the National Longitudinal Study of

Adolescent Health (Add Health) to examine the interaction between the 5HTT

region of the SLC6A4 gene and the effect of being a partisan minority in the

county. Add Health is a large study originated in 1994-1995 that explores the

causes of health-related behavior of adolescents in grades 7 through 12 and

their outcomes in young adulthood. In addition to health-related information,

a large amount of information has been collected about the personality, atti-

tudes, relationships, religious beliefs, civic activities, and political beliefs and

behaviors of the respondents. The initial wave of the study utilized a sampling

design that resulted in a nationally representative study: women make up 49%

of the study’s participants, Hispanics 12.2%, Blacks 16.0%, Asians 3.3%, and

Native Americans 2.2%. Participants in Add Health also represent all regions

of the country: the Northeast makes up 17% of the sample, the South 27%, the

Midwest 19%, and the West 17%. Wave I included a 45-minute in-school ques-

tionnaire to 90,118 students from 145 middle, junior high, and high schools.

From these respondents, a core random sample of 12,105 adolescents in grades

7-12 was drawn plus several over-samples, totaling more than 27,000 adoles-

cents. These students and their parents were administered in-home surveys in
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the first wave. Wave II (1996) was comprised of another set of in-home inter-

views of 15,170 students from the Wave I sample. Wave III (2001-2002) con-

sisted of an in-home interview with the 15,170 Wave II participants, and Wave

IV followed up with additional interviews and biological specimen collection

in 2007-2008.

In Wave I of the Add Health study, researchers created a genetically in-

formative sample of sibling pairs based on a screening of the in-school sample

of 90,114 adolescents. These pairs include all adolescents that were identified

as twin pairs, half siblings, or unrelated siblings raised together. Twins and

half biological siblings were sampled with certainty. The Wave I sibling-pairs

sample has been found to be similar in demographic composition to the full

Add Health sample (Jacobson and Rowe, 1998). Genetic markers are available

for 2,574 individuals, including markers that identify alleles of 5HTT. Details

of the DNA collection and genotyping process are available at the Add Health

website;3 this part of the study has been described elsewhere (Fowler, Baker

and Dawes, 2008).

As of the spring of 2012, the study now contains genetically informative

data for almost all of the 15,170 respondents who participated in the Wave III

and Wave IV studies. More detailed description of the study and genetic data

can be found on the study web page.4 The sample is now large enough to

allow for an internal replication of any significant gene x environment interac-

tion, treating the two data releases as separate studies. The original study has

2,574 related individuals, and the replication study has genetic markers for the

remaining 12,607 individuals in the Wave III study.

Measures of Voting and Political Context Political variables were measured

in the Wave III study when subjects were young adults (age 18-26). The de-

pendent variable in this analysis is a dichotomous measure of whether the

respondent voted in the 2000 presidential election. The question form is a

non-standard measure of self-reported voter turnout, asking "Did you vote in

3http://www.cpc.unc.edu/projects/addhealth
4http://www.cpc.unc.edu/projects/addhealth
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the most recent presidential election?" and offering respondents the choice of

"yes," "no," "I don’t know," and "not applicable" in addition to the ability to skip

the question. The question refers to the 2000 election, and was only asked of

respondents who were 18 by the date of the election.

Critical for this study are two sets of contextual data matched to the sur-

vey data. A large amount of data about the sociodemographics of each respon-

dent’s county was merged in from sources such as the United States Census,

the Centers for Disease Control and Prevention, and the National Center for

Health statistics. In addition to these variables, we assembled and merged in

several variables related to the political context of the county. We choose to

use a composite measure of election results to get the average proportion of

the county that votes for each party, constructed from the Democratic and Re-

publican party vote shares for statewide elections in the county between 1998

and 2001. Data is available from the presidential election in 2000, the guberna-

torial election in the state that occurred between 1997-2001, and the senatorial

elections in 1998 and 2000. The measure of "Opposition Party Vote Share" is

constructed from the Republican vote share in the county for those respon-

dents who identify as Democrats or liberals, and the Democratic vote share in

the county for those respondents who identify as Republicans or conservatives.

This combined measure of political identification was used to increase the sam-

ple size; when ideology and party were in conflict with one another (i.e. liberal

Republicans or conservative Democrats), partisan identification was used as

the basis for determining the correct opposition party vote share.

5HTT and Population Stratification As described above for the California

study, there are several techniques regularly utilized in the literature to at-

tempt to ameliorate the problem of population stratification. In the original

Add Health sample, because the data was comprised of related individuals,

we are able to run a family based test. This is preferable because it elimi-

nates the problem of population stratification by using family members, such

as parents or siblings, as controls. Tests using family data compare whether
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offspring exhibiting the trait receive a particular allele from their parents more

often than would be expected by chance. Family based tests do not rely on

twins to study genetic variation; any kind of close family relation can be used

(siblings, parents, etc.). Gaudeman (2003) showed that the family-based quan-

titative disequilibrium transmission test (QTDT) of association (Fulker et al.,

1999; Abecasis, Cardon and Cookson, 2000) could be extended to accommodate

gene-environment interactions. Using this test significantly reduces the sample

size given that respondents who have the same number of short alleles as their

family average are not informative in estimating the within-family component.

Thus, we also present the results of a fully specified model that incorporates

the entire original sample to reduce the standard error of the estimate for the

between-family component of the effect of 5HTT. Table 4.3 presents a summary

of the variables in the original sample.

The models in the replication sample (and the results from the full sam-

ple) are run using a case control approach. Case-control designs compare the

frequency of alleles or genotypes among subjects that exhibit a trait of inter-

est to subjects who do not. As a result, case-control designs are vulnerable to

population stratification if either group is especially prone to selection effects.

A typical way to control for this problem is to include controls for the race

or ethnicity of the subject or to limit the analysis to a specific racial or ethnic

group. Thus, in the case control models, we include controls for a respondent’s

ethnicity, with "White/Caucasian" serving as the omitted reference category.

Table 4.4 presents a summary of the variables in the replication sample.

In the analysis presented, we measure the number of short alleles of

5HTT a respondent has, ranging from 0 to 2. However, we note that our results

remain largely robust to a dichotomous specification of the variable. Table 4.5

shows the key variable distributions by the number of short alleles a respon-

dent has in the combined sample.
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Table 4.3: Summary statistics for original Add Health sample. "Political Iden-
tity" indicates the number of respondents who indicated either a partisan affil-
iation or an ideological orientation on the survey. The reported proportion is
of those respondents who identify either as Democrats or as non-Republican
liberals.

Obs. Mean Std. Dev. Min Max
Total Sample 2574

Individual Variables
Vote 2547 0.44 0.50 0.00 1.00
Male 2574 0.48 0.50 0.00 1.00
Age 2574 21.97 1.67 18.00 26.00
Political Identity 1386 0.51 0.50 0.00 1.00
Education 2572 13.35 1.98 7.00 22.00
Employment 2426 0.74 0.44 0.00 1.00

Contextual Variables
Opp. Party Vote Share 1331 0.46 0.12 0.09 0.86
Urban 2484 0.68 0.38 0.00 1.00
College Degree 2484 0.24 0.08 0.06 0.53
Unemployed 2484 0.06 0.02 0.02 0.14
Median Hhold. Income 2484 42047.98 9276.58 18500.00 79900.00
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Table 4.4: Summary statistics for replication Add Health sample. "Political
Identity" indicates the number of respondents who indicated either a partisan
affiliation or an ideological orientation on the survey. The reported proportion
is of those respondents who identify either as Democrats or as non-Republican
liberals.

Obs. Mean Std. Dev. Min Max
Total Sample 12607

Individual Variables
Vote 12456 0.45 0.50 0.00 1.00
Male 12607 0.46 0.50 0.00 1.00
Age 12607 21.97 1.74 18.00 27.00
Political Identity 6711 0.58 0.49 0.00 1.00
Education 12595 13.23 1.95 6.00 22.00
Employment 11762 0.75 0.44 0.00 1.00

Contextual Variables
Opp. Party Vote Share 6603 0.46 0.13 0.09 0.88
Urban 12405 0.71 0.37 0.00 1.00
College Degree 12405 0.24 0.08 0.06 0.60
Unemployed 12405 0.06 0.02 0.02 0.15
Median Hhold. Income 12405 42096.00 9767.39 16300.00 82900.00
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Table 4.5: Summary statistics for combined Add Health sample, by number
of short 5HTT alleles. "Political Identity" indicates the number of respondents
who indicated either a partisan affiliation or an ideological orientation on the
survey. The reported proportion is of those respondents who identify either as
Democrats or as non-Republican liberals.

Obs. Mean SD Min. Max.
0 Alleles 1461
Vote 0.61 0.49 0 1
Opp. Party Voteshare 0.46 0.13 0.09 0.86
Male 0.45 0.50 0 1
Age 21.92 1.73 18 26
Political Identity 0.57 0.49 0.00 1.00

1 Allele 2944
Vote 0.59 0.49 0 1
Opp. Party Voteshare 0.46 0.13 0.09 0.86
Male 0.47 0.50 0 1
Age 22.02 1.74 18 27
Political Identity 0.58 0.49 0.00 1.00

2 Alleles 1728
Vote 0.56 0.50 0 1
Opp. Party Voteshare 0.46 0.13 0.09 0.88
Male 0.46 0.50 0 1
Age 22.09 1.68 18 26
Political Identity 0.57 0.50 0.00 1.00
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Results All models are logistic regressions where the key term of interest is

an interaction between opposition party vote share and a respondent’s 5HTT

allelic profile. Table 4.6 shows the results for the original sample using the

family-based test approach. It appears that there are significant negative main

effects of opposition party vote share, and positive but mostly insignificant

main effects for increased transmission of short 5HTT alleles. Of most impor-

tance, however, is the negative and significant interaction term in the model.

People who have a greater than average number of 5HTT alleles, compared to

their siblings, are less likely to vote as the opposition party vote share increases

in their county.

These results are replicated in Table 4.7 using the members of the sam-

ple who were not originally genotyped. Again we see positive but mostly

insignificant coefficients for the number of short alleles of 5HTT a respondent

has, although it appears that opposition party vote share no longer has a di-

rect effect. The interaction term remains negative and significant, although it

slips to significance at only the 90% level when additional controls are added

to the model. In the final model where 5HTT is interacted with all contextual

variables, the p-value is 0.104. Finally, Table 4.8 shows the results from the com-

bined sample. In this model, the interaction term is negative and significant

in the fully specified model. The p-value in the model with multiple interac-

tions is 0.052, just barely missing the threshhold of confidence at the 95% level.

Although not all of the p-values reach conventional levels of significance, the

pattern of results is clear: the interaction between the number of short alleles a

respondent has and the opposition party vote share suggests that people who

are sensitive to threat are less likely to vote when they are partisan minorities

in their county. This finding is robust to a variety of specifications of opposi-

tion party vote share and dichotomous measures of the number of short alleles

a respondent has.

Figure 4.1 visualizes these results. Predicted probabilities are generated

by holding all variables in the model at their means, but varying the opposition

party vote share and/or the number of short 5HTT alleles. The panel on the left
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focuses on the effects of increasing opposition party vote share for respondents

with two short alleles. Looking across the full range of vote share values in

the sample, the predicted probability of voting moves from 68.1% when the

respondent lives in a county where his or her own party has a vote share of

91%, to a 46.4% probability of voting when the opposition party has a vote

share of 87%. The panel on the right shows a more restricted but more realistic

comparison: the effects of moving from a county where the respondent is in the

majority (opposition party vote share is 35%) to a county where the respondent

is in the minority (opposition party vote share is 65%). Respondents with two

copies of the short allele are 5.3 percentage points (95% CI: 4.22-8.69%) less

likely to vote when they are in the minority as compared to when they are in

the majority, with all other variables held constant at their means.
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Table 4.6: Results of a family based test in the original sample: the base model,
an interaction model, an interaction model with individual and county con-
trols, an interaction model where 5HTT is interacted with all contextual vari-
ables (coefficients not shown), and an interaction model in the full sample, not
just the informative respondents who differ from their siblings. All models are
logistic regressions.

Base Interaction Interaction Multiple Entire
Model Model with Controls Interactions Sample

(Intercept) 1.813 1.974 1.416 1.412 -2.132 ∗

(1.589) (1.578) (1.975) (2.011) (1.070)
Opposition Party -2.211 † -2.791 ∗ -3.291 ∗ -3.022 ∗

Voteshare * w_Short (1.474) (1.536) (1.640) (1.654)
Opposition Party -1.921 ∗ -1.945 ∗ -1.832 ∗ -1.916 ∗ -1.328 ∗∗

Voteshare (1.513) (1.599) (1.699) (1.706)
w_Short -0.098 0.925 † 1.259 ∗ 1.877 1.819

(0.196) (0.718) (0.743) (1.848) (1.858)
b_Short -0.193 -0.213 -0.050 -0.061 -0.057

(0.243) (0.243) (0.262) (0.264) (0.096)
Male -0.052 -0.044 0.034 0.025 0.041

(0.228) (0.230) (0.247) (0.249) (0.127)
Age -0.018 -0.025 -0.114 † -0.110 † -0.006

(0.068) (0.068) (0.078) (0.080) (0.039)
Education 0.230 ∗∗∗ 0.227 ∗∗∗ 0.256 ∗∗∗

(0.067) (0.068) (0.035)
Employed 0.057 0.058 0.086

(0.390) (0.388) (0.213)
Prop. Urban (c) -0.306 -0.309 -0.445 ∗

(0.390) (0.388) (0.213)
Prop. with -1.090 -1.098 -0.323
College Degree (c) (2.144) (2.146) (1.026)
Prop. Unemploy. (c) 2.196 2.409 1.143

(7.485) (7.582) (3.964)
Median Hhold. -0.000 -0.000 -0.000
Income (c) (0.000) (0.000) (0.000)

N 354 354 336 336 1239

Robust standard errors in parentheses
† significant at p < .10; ∗p < .05; ∗∗p < .01; ∗∗∗p < .001
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Table 4.7: Results of a case control test in the replication sample: the base
model, an interaction model, an interaction model with individual and county
controls, and an interaction model where 5HTT is interacted with all contextual
variables (coefficients not shown). All models are logistic regressions.

Base Interaction Interaction Multiple
Model Model with Controls Interactions

(Intercept) -0.773 ∗ -1.060 ∗∗ -3.717 ∗∗∗ -3.521 ∗∗∗

(0.373) (0.403) (0.536) (0.663)
Opposition Party -0.573 † -0.559 † -0.527
Voteshare * Short (0.304) (0.321) (0.324)
Opposition Party -0.854 ∗∗∗ -0.247 0.078 0.040
Voteshare (0.221) (0.389) (0.414) (0.417)
Short -0.045 0.218 0.207 0.021

(0.040) (0.145) (0.153) (0.400)
Male -0.254 ∗∗∗ -0.256 ∗∗∗ -0.214 ∗∗∗ -0.214 ∗∗∗

(0.056) (0.056) (0.060) (0.060)
Age 0.079 ∗∗∗ 0.079 ∗∗∗ 0.041 ∗ 0.041 ∗

(0.016) (0.016) (0.018) (0.018)
Black 0.185 ∗∗ 0.186 ∗∗ 0.285 ∗∗∗ 0.287 ∗∗∗

(0.067) (0.067) (0.077) (0.077)
Latino -0.472 ∗∗∗ -0.473 ∗∗∗ -0.332 ∗∗∗ -0.331 ∗∗∗

(0.080) (0.080) (0.092) (0.092)
Asian -0.631 ∗∗∗ -0.632 ∗∗∗ -0.849 ∗∗∗ -0.855 ∗∗∗

(0.115) (0.115) (0.128) (0.128)
Native American -0.259 † -0.263 † -0.225 -0.225

(0.151) (0.151) (0.161) (0.161)
Education 0.218 ∗∗∗ 0.218 ∗∗∗

(0.017) (0.017)
Employed 0.111 0.111

(0.068) (0.068)
Prop. Urban (c) -0.189 † -0.162
Prop. with (0.104) (0.178)
College Degree (c) 1.782 ∗∗∗ 1.669 †

(0.500) (0.858)
Prop. Unemploy. (c) 2.007 0.220

(2.000) (3.335)
Median Hhold. -0.000 -0.000
Income (0.000) (0.000)
N 5384 5384 5074 5074
AIC 7201.245 7199.688 6544.384 6551.812
BIC 7438.527 7463.335 6962.425 7074.363
log L -3564.622 -3559.844 -3208.192 -3195.906
Standard errors in parentheses
† significant at p < .10; ∗p < .05; ∗∗p < .01; ∗∗∗p < .001
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Table 4.8: Results of a case control test in the combined sample: the base
model, an interaction model, an interaction model with individual and county
controls, and an interaction model where 5HTT is interacted with all contextual
variables (coefficients not shown). All models are logistic regressions.

Base Interaction Interaction Multiple
Model Model with Controls Interactions

(Intercept) -0.614 † -0.905 ∗ -3.534 ∗∗∗ -3.556 ∗∗∗

(0.342) (0.370) (0.487) (0.600)
Opposition Party -0.578 ∗ -0.598 ∗ -0.582 †

Voteshare * Short (0.282) (0.298) (0.300)
Opposition Party -0.937 ∗∗∗ -0.324 0.015 0.001
Voteshare (0.203) (0.361) (0.383) (0.386)
Short -0.052 0.213 0.227 0.243

(0.036) (0.134) (0.142) (0.366)
Male -0.205 ∗∗∗ -0.206 ∗∗∗ -0.159 ∗∗ -0.158 ∗∗

(0.051) (0.051) (0.054) (0.054)
Age 0.072 ∗∗∗ 0.073 ∗∗∗ 0.029 † 0.029 †

(0.015) (0.015) (0.016) (0.016)
Black 0.170 ∗∗ 0.171 ∗∗ 0.259 ∗∗∗ 0.258 ∗∗∗

(0.061) (0.061) (0.070) (0.070)
Latino -0.503 ∗∗∗ -0.504 ∗∗∗ -0.370 ∗∗∗ -0.369 ∗∗∗

(0.074) (0.074) (0.084) (0.084)
Asian -0.604 ∗∗∗ -0.605 ∗∗∗ -0.787 ∗∗∗ -0.787 ∗∗∗

(0.105) (0.105) (0.116) (0.117)
Native American -0.225 -0.230 -0.172 -0.172

(0.140) (0.140) (0.148) (0.148)
Education 0.225 ∗∗∗ 0.225 ∗∗∗

(0.016) (0.016)
Employed 0.118 † 0.117 †

(0.062) (0.062)
Prop. Urban (c) -0.224 ∗ -0.178

(0.094) (0.161)
Prop. with 1.425 ∗∗ 0.965
College Degree (c) (0.453) (0.775)
Prop. Unemploy. (c) 2.777 2.706

(1.818) (3.013)
Median Hhold. -0.000 0.000
Income (c) (0.000) (0.000)
N 6497 6497 6133 6133
AIC 8700.851 8698.660 7922.127 7929.457
BIC 8944.898 8969.824 8352.299 8467.173
log L -4314.425 -4309.330 -3897.063 -3884.729
Standard errors in parentheses
† significant at p < .10; ∗p < .05; ∗∗p < .01; ∗∗∗p < .001
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Figure 4.1: Figures demonstrate that people with an increased number of 5HTT short alleles are less likely to vote as
the opposition voteshare increases. Panel 4.1(a) shows the predicted probability of voting, given the opposition party
voteshare, for respondents with two copies of the short allele. Panel 4.1(b) shows the change in predicted probability
of voting by the number of short alleles, moving from a county where the respondent is in the majority (opposition
party voteshare is 35%) to a county where the respondent is in the minority (opposition party voteshare is 65%).
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Discussion

However well-studied the effect of being exposed to conflictual political in-

fluences in one’s social network and environment, previous studies have not

sufficiently considered the role that innate individual predispositions play in

moderating the effect of the environment. Our results show that people who

carry an allele that may predispose them to being conflict averse are more likely

to abstain from voting when they live in an environment marked by political

contention. To our knowledge, this represents the first set of studies measuring

the effect on voter turnout of an interaction between a gene and an explicitly

political environment.

We address two very different types of conflictual political environ-

ments. In the first study, we consider the effects of exposure to partisan hetero-

geneity in one’s neighborhood, while in the second, we consider the effect of

being a partisan minority in a larger definition of the community, the county.

Although there are certainly many differences between these two conceptu-

alizations, we argue that the underlying mechanism of the effect of political

contention is the same. For some people, exposure to political contention may

very well motivate political participation, especially when other factors known

to increase turnout—such as advertising and campaign spending—are part of

the political climate. However, for people susceptible to feeling threatened, po-

litical contention acts to dampen turnout and discourage engagement, perhaps

as a kind of defense mechanism to avoid encountering a threatening environ-

ment.

The consideration that the environment may have heterogenous effects

based on innate, individual differences between people is an important step

forward in political science, and we should be guided by the development of

the approach in other fields. As Shanahan and Hofer (2005) note, much of

the previous work on gene x environment interactions has focused on genetic

diatheses, an approach that implicitly assumes that some individuals are par-

ticularly vulnerable to adversity and focuses on identifying adverse environ-

mental exposures that trigger genetic predispositions toward less socially de-



134

sirable outcomes. However, as Belsky and others suggest (Belsky, Bakermans-

Kranenburg and van IJzendoorn, 2007; Belsky et al., 2009; Boyce and Ellis, 2005)

moving instead to a notion of "differential susceptibility" allows us to consider

that some individuals are simply more responsive to their environments—they

are more susceptible to adversity but also more receptive to supportive en-

vironments. This could explain the positive coefficient on the main effect of

the number of short alleles in several of the model specifications, including

the significant positive coefficient in the results in the first study. The serotonin

transporter gene 5HTT is one of the genes which has been suggested in the dif-

ferential susceptibility literature; it is possible that carrying one or more short

alleles of 5HTT may make people less likely to vote in contentious contexts but

more likely to vote when they receive reinforcement of their political beliefs

from their environment.

However, these results are important not just for scholars interested in

individual differences, but also for those interested in better understanding

the mechanisms of environmental influence. The gene x environment frame-

work acknowledges that genes affect behavior in large part because of the way

they affect interpretation and integration of environmental influences. Political

scientists can contribute a vast knowledge about which aspects of the envi-

ronment may be most likely to have differential effects based on individuals’

predispositions. Just as we borrow techniques from other disciplines, political

scientists should take an active role in helping other scholars better theorize

and measure environmental effects.

There are several limitations to our studies. Residential location is not

assigned randomly to our respondents and the issue of self-selection into a

geographic area is a near perpetual threat for contextual analysis. We argue

that the effects of this self-selection should be minimal, particularly in the first

study. While self-sorting has been documented in California (Douzet, Kousser

and Miller, 2008), this sorting is typically along socioeconomic and racial di-

mensions. Political heterogeneity is likely associated with these other mea-

sures, but we contend that people are not likely to pick the exact location of
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their home within a city based on their perception of the partisan division of

that area. Furthermore, for the self-selection argument to be relevant in this

case, people with a short allele of 5HTT would have to be more likely to select

into environments with political heterogeneity whereas those without a copy of

the short allele would have to move into more homogenous environments. This

runs opposite to the theorized effect of the gene, and 5HTT was not predictive

of precinct heterogeneity in our sample (p=0.16).

Particular caution should be applied to the first study. Our sample is

small, and future studies should seek to replicate this finding in larger samples.

A reasonable argument can be made that California may not be representative

of the political climate of the United States at large. On a macro level, Califor-

nia is certainly unique in many respects. However, it is difficult to argue that

the experience of living within a neighborhood characterized by political het-

erogeneity, or interacting with neighbors whose views differ from one’s own, is

fundamentally different in California than in other communities in the United

States. The finding about neighborhood heterogeneity is not replicated in this

paper and the current finding should be viewed as provisional. Nonetheless, it

is suggestive of an explanation as to why cross-cutting pressures can be shown

to have different and often-times contradictory results.

More generally, incorporating measures of individual differences within

our studies of voter behavior have the potential to give us leverage in under-

standing the mechanism by which the political environment matters in shap-

ing political outcomes. By acknowledging that voters will have heterogenous

responses to the same environmental stimuli, we can refine our models and

analysis to better understand what motivates people to become politically en-

gaged.

The analysis presented in this chapter is currently being prepared for

publication: Settle, Jaime, Peter J. Loewen and Christopher Dawes, "Political

Contention and Stress Sensitivity Interact to Affect Voter Turnout." I was the

primary researcher on this paper and was responsible for matching the contex-

tual data, analyzing the data, and writing the manuscript.
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Figure 4.2: The partisan characteristics of the precincts represented by respon-
dents in the sample.
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Heterogeneity by Precinct

Sample Respondents
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0.667 - 1.000

Figure 4.3: The partisan heterogeneity of midtown San Diego. Green dots represent the residences of users in the
sample.



Chapter 5

Negative Affectivity, Political

Contention and Turnout: A

Genopolitics Field Experiment

Introduction

Research on the role of anxiety and neuroticism—two facets of the broader

trait of negative affectivity—leads us to conjecture that, ceteris paribus, these

traits should heighten a person’s sensitivity to emotion-inducing stimuli about

the competitiveness of elections with the effect of reducing the likelihood of

turning out to vote. The results from the previous chapter offer suggestive

evidence for this relationship, but the use of observational data raises the pos-

sibility that the results are endogenous.

In this chapter, we demonstrate using a field experiment that political

competition has contradictory effects on the likelihood of participating in pol-

itics. These contradicting effects can be attributed to individual differences in

negative affectivity, which largely precede engagement with politics. We con-

ducted our experiment on a sample of 761 registered California voters that had

previously been genotyped for genetic variants associated with traits related

to anxiety and neuroticism. We designed a postcard mobilization treatment

138
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meant to induce an emotional response to the degree of competition in an elec-

tion and delivered the treatment to 380 subjects randomly selected from our

overall sample in the week prior to the November 2010 midterm elections. We

find that those individuals who are genetically predisposed towards negative

affectivity are less likely to vote when exposed to an exogenous increase in

political contention. Conversely, those who are not genetically predisposed to

negative affectivity appear more likely to vote when exposed to an increase in

political contention. This represents the first biologically informed field exper-

iment in political science of which we are aware.

Background and Hypotheses

This chapter builds directly on the theory and findings described in the

previous chapter. In Chapter 4, we demonstrate that a single genetic vari-

ant conceptually related to negative affectivity—the short allele of 5HTT— is

associated with decreased voter turnout under conditions of higher political

threat. The results presented in this chapter strengthen the previous findings

in two important ways. First, we expand upon the measurement of negative

affectivity to incorporate a broader range of genetic variation. Second, we ex-

ogenously expose respondents to competition in order to avoid the problems

of respondent self-selection into or out of a contentious environment.

Interest in the genetic basis of negative affectivity has increased signif-

icantly in recent years. Over three dozen articles have been published in the

last decade which have sought to find genetic polymorphisms associated with

one or more of the measures that comprise the construct of negative affec-

tivity. There have been two general approaches to finding these associations.

The first is hypothesis-driven and relies on our current understanding of the

neurochemical pathways associated with negative affectivity to identify genes

that are theoretically linked to these traits, such as the 5HTTLPR (Hariri, 2009),

BDNF (Chen et al., 2006), and COMT (Stein et al., 2005) genes. These hypoth-

esized relationships can then be empirically tested, such as was done in Chap-
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ter 4. The second approach is atheoretical and employs the tool of a Genome

Wide Association Study (GWAS) to identify which SNPs, out of the hundreds

of thousands of DNA base pairs genotyped, are most associated with a given

trait. Because of the large number of tests run in GWAS analyses, it is standard

to adjust the p-value to be very small in order to reduce the number of false

positive associations. However, this simultaneously risks increasing the num-

ber of false negatives, which may contribute to the fact that GWAS results have

been very hard to replicate.

Both of these approaches face serious challenges. A single SNP rarely

accounts for more than 1% of the variance in a given trait (Gibson, 2010), even

a trait that we know is under strong genetic influence, such as height (Viss-

cher, 2008). The difficulty in finding genetic polymorphisms that account for

the genetic variation between people in a trait has been called the "missing

heritability" problem (Manolio et al., 2009) and is a major challenge to scholars

interested in genetic association studies. A recent technique which has been

used to address this problem is the creation of genetic risk indices. The creation

of such an index increases our confidence that we are capturing the genetic

underpinnings of a broader set of traits related to negative affectivity. By mov-

ing away from reliance on a single genetic variant, we may reduce the chance

that we are picking up on a false positive association, or conversely drawing

conclusions from a false negative relationship.

The second major contribution of this chapter is the reliance on an exper-

imental framework. In addition to the results of Chapter 4, a handful of studies

have begun to consider how individual differences interact with aspects of the

environment to affect political attitudes (Hatemi, 2010; Settle et al., 2010) and

political behavior (Mondak et al., 2010). As with much if not all observational

work, these findings can be challenged by the possibility of endogeneity or se-

lection. Genetic, personality and other psychological differences may lead us

into our social and contextual environments (Scarr and McCartney, 1983), and

this is most especially a problem for the proximate exposures—such as friend-

ships, discussion partners, and other social interactions—that have formed the
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basis for much of the interaction work so far. Thus, we cannot rule out the

possibility that the genetic constructs that interact with the environment may

lead a person to select into, or out of, those same environments. To make a

stronger causal inference, we require an exogenously generated manipulation

of the level of contention in a political environment.

Endogeneity is not a unique challenge to genepolitics, however, and po-

litical scientists have increasingly utilized field experiments to tackle the prob-

lem. Field experiments have found evidence that turnout can be increased

through the provision of information (Nickerson, Friedrichs and King, 2006),

or through appeals to civic duty (Gerber and Green, 1999) or social pressure

(Gerber, Green and Larimer, 2008, 2010; Panagopoulos, 2010). Prior research

lacks a convincing field experimental demonstration of the role of salient po-

litical competition itself on political participation, even though the theoretical

reasoning for the relationship has been long articulated (Riker and Ordeshook,

1968; Cox and Munger, 1989; Blais, 2000; Blais and Carty, 1990; Jackman, 1987).

In this paper, we design a field experiment in which we employ a postcard

mobilization treatment meant to induce an emotional response to the degree

of competition in an election. This approach allows us to more cleanly test

the interaction between an individual’s innate predispositions toward negative

affectivity and an exogenous influence of exposure to political competition.

Synthesizing the research on emotions in politics with the literature in

psychology on the effects of trait-level negative affectivity, we make two hy-

potheses about the way that genetic risk toward negative affectivity should

affect voter turnout.

H1: Increased genetic risk for negative affectivity reduces the
likelihood of turning out to vote.

The experience of anxiety induced by social interactions can condition

responses to events precipitating future social interactions, and this condi-

tioned sensitivity to potentially threatening social cues varies considerably

among individuals (Hariri, 2009). Neurotic individuals are more likely to be-

come anxious in the face of threats (Carver, Sutton and Scheier, 2000; Carver
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and White, 1994; Elliot and Thrash, 2002), and neurotic people have stronger

and more prolonged skin conductance reactivity to emotionally evocative stim-

uli than do people who score low on a neuroticism scale (Norris, Larsen and

Cacciopo, 2007). One explanation for decreased political participation among

those who score highly on measures of negative affectivity is that anxious peo-

ple will try to avoid situations that are anxiety-inducing in order to reduce

their arousal (Rusting and Larsen, 1995). Therefore, if they perceive that par-

ticipating in politics is stressful, it is likely that people sensitive to threat may

withdraw from the political sphere.

H2: Individuals with a greater (lower) risk for negative affec-
tivity will be more (less) likely to abstain from voting as political
contention increases.

Affective Intelligence Theory and the subsequent empirical work it spawned

suggest that induced emotion can affect political behavior (Civettini and Red-

lawsk, 2009; Brader, 2005, 2006; Valentino et al., 2011; Valentino, Gregorowicz

and Groenendyk, 2009; Valentino et al., 2008b). For people who are already

predisposed toward heightened emotional activation, triggering them to think

about an election may have the effect of heightening their emotional response,

relative to those people who are more emotionally stable. If the treatment ac-

tivates negative emotions, these individuals may seek to reduce this effect by

disengaging with politics. Accordingly, we expect negative affectivity risk to

depress turnout among our treatment group. Those without a genetic pre-

disposition towards negative affectivity should, by contrast, be mobilized by

political contention.

Measuring Negative Affectivity

Instead of testing individual SNPs, we create a genetic risk index for

negative affectivity. We follow the process outlined in Belsky et al. (2011).

Briefly, we conduct a literature search to identify all genetic variants that have

been associated with our traits of interest in a GWAS study, a total of 120
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SNPs. We then identify all SNPs that are in high linkage disequilibrium at .90

or higher (i.e. highly correlated) with those 120 SNPs of interest. From this

expanded list, we create "bins" of highly correlated SNPs. From each bin, we

select one SNP which has been typed in our sample, selecting preferentially

for the original SNPs that have been found to be previously correlated with

our traits. If the original SNP has not been typed in our sample, we randomly

choose one of the other SNPs that is highly correlated with it. We are left with

an additive index of 14 SNPs, where each respondent can have 0, 1 or 2 copies

of the risk allele for each SNP, resulting in an index with values of 0-28. In our

sample, however, the index takes on a range of 0-13. The list of these SNPs can

be found in the Appendix, Tables 5.4 and 5.5.

As a robustness check, we created a less restrictive index measure. In

this second index, we again start with the original set of 120 previously asso-

ciated SNPs, but then add any SNPs that were in linkage disequilibrium at .75

or higher. Creating bins from this expanded list results in a list of 86 SNPs that

could potentially be on our genotyping chip; 42 of these SNPs were actually

found in our sample and these were used to make a second additive index. As

we show later, our results are robust across both measures.

Sample

The overall universe from which the pool of subjects included in our

field experiment was extracted included approximately 1,100 California resi-

dents.1 This data was previously collected by researchers at the UCSD School

of Medicine. Participants were recruited from southern California by access to

a population birth record-based twin registry (Cockburn et al., 2002) as well as

by newspaper advertisement (Zhang et al., 2004). The protocol was approved

by the University of California San Diego Institutional Review Board, and each

subject gave written informed consent for participation in the Twin and Family

Study run by Daniel O’Connor and his colleagues.

1For a detailed description of the original sample, see Zhang et al. (2004).
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To create the sampling frame for the field experiment we checked all

addresses using the United States Postal Service’s Mail Update procedure. We

removed all people with undeliverable addresses and those who no longer

resided in California. We identified a total of 761 individuals from the original

sample who were listed in the April 2009 California State Registrar of Voters

file. We then randomly assigned a subset of these respondents to receive the

treatment, a total of 380 people. Using a combination of full name, birthday,

address information, and phone number we were able to match all 761 people

in the sample in the voter file after the November 2010 election in order to

determine whether each person had voted.

Balance tests on the treatment and control groups reveal no major differ-

ences in demographics or genetic information (Table 5.1). To control for genetic

background heterogeneity in all regressions, we performed a multidimensional

scaling analysis (MDS) using PLINK (Purcell et al., 2007) including all autoso-

mal SNPs available in the data. We then included the top MDS dimension as a

covariate in the association analyses (Wang et al., 2009). In the sampling frame,

237 subjects in the treatment group and 232 in the control group subjects were

previously genotyped on 592,312 SNPs using the Illumina 610 Quad genotyp-

ing array. Genetic risk scores were calculated for all subjects for whom we had

complete information for all SNPs in the index.2

2For MZ twin pairs, only one individual was genotyped and the information was used for
both twins. Standard GWAS quality control measures were applied using plink v1.0.7 leaving
559,400 genotyped SNPs.
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Table 5.1: Balance tests for treatment and control groups. P-values indicate
whether or not the control and treatment groups are significantly different on
the characteristic of interest.

Mean/Prop SD Min Max N p-value
Treatment Group 380
Voted (Nov. 2008) 0.88 0.32 0.00 1.00 380 0.25
Age 51.70 17.50 20.00 98.00 376 0.59
Male 0.29 0.46 0.00 1.00 293 0.59
MDS Ethnicity -0.00 0.02 -0.02 0.10 225 0.40
Genetic Index 1 4.95 2.35 0.00 13.00 225 0.26
Genetic Index 2 20.13 6.66 5.00 42.00 221 0.83

Control Group 381
Voted (Nov. 2008) 0.91 0.29 0.00 1.00 378 0.25
Age 52.39 17.77 20.00 98.00 378 0.59
Male 0.31 0.47 0.00 1.00 290 0.59
MDS Ethnicity 0.00 0.03 -0.02 0.11 216 0.40
Genetic Index 1 5.20 2.27 1.00 13.00 216 0.26
Genetic Index 2 20.27 6.66 4.00 39.00 215 0.83
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Treatment

Subjects assigned to the treatment group were mailed the postcard shown

in Figure 5.1 on October 20, 2010, ensuring that they received it within the week

prior to Election Day. The purpose of our treatment was to heighten subjects’

awareness of the degree of contention in the upcoming races. None of the

mailed cards were returned as undeliverable. This is typical for a mailing with

addresses that have been validated and a subject pool that has been previously

contacted. While we believe this suggests all subjects assigned to the treatment

condition were successfully treated, we acknowledge that it is conceivable that

some subjects failed to be treated. Thus, we report intent-to-treat effects in

the analyses that follow, noting that these are the conservative estimates of

the treatment effects we detect. Taking contact rates into account would only

magnify the estimated treatment effects (Angrist, Imbens and Rubin, 1989).

We note three features about this treatment. First, it does clearly prime

contention by noting the likelihood of close races, using idioms such as ’up for

grabs’, ’a toss up’, and ’intense’. Second, it clearly identifies the action which

voters should take to address the contention, namely voting. Third, the flyer

is non-partisan and contains substantial source credibility. The flyer clearly

indicates that it was sent by the ’UCSD Politics Survey,’ for which recipients

had completed a long survey in the months prior and had been compensated

for their participation. Accordingly, we have good reason to argue that subjects

would believe the content of this treatment to be true. To ensure the desired

effects of the treatment, we performed two manipulation checks.

Our first manipulation check was conducted on a sample of 135 UCSD

undergraduates in a conventional subject pool. The results of this check sug-

gest the treatment did elicit an emotional reaction from respondents. Subjects

were shown the mailer and asked "How does the mailer make you feel?" with

three sliders next to the words "Anxious", "Angry", and "Enthusiastc." Respon-

dents could move the sliders from 0 (“Not at All") to 5 (“Very") for each emo-

tion, and could mark that the mailer made them feel more than one emotion.
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Figure 5.1: Treatment Mailer

Approximately 86% of the sample reported being anxious, 91% of the sample

reported being enthusiastic, and 32% of the sample reported being angry in

response to viewing the mailer.

In order to contextualize the emotional response to the mailer, respon-

dents were asked to similarly rate a set of stimuli that probed their predicted

reactions to being exposed to variety of political experiences. Figure 5.2 shows

the weighted proportions of each emotion for the mailer (in red) in compari-

son to a set of stimuli which respondents also rated (in shades of blue). The

mailer elicits less anger than every other stimuli except participating in a polit-

ical discussion with people who share the respondent’s opinions; elicits about

the same amount of anxiety as reading a poll showing that the opposition is

leading or being a partisan minority in their community; and elicits the same

level of enthusiasm as watching a political debate on TV.

Our second manipulation check deployed Amazon’s Mechanical Turk to

field a brief survey in which respondents were exposed to one of three versions

of a key item. Surveys were completed in September 2011. They key manipu-

lation in the survey was to randomly vary the contents of one survey item. In
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one condition, subjects were presented with a stimulus that was nearly iden-

tical to the message we included in our experimental mailing. Subjects were

told the following: "As you may know, next year is an election year. Control

of the U.S. House and the U.S. Senate will be up for grabs. The competition

in many races will be intense. Political pundits have identified several critical

races in your state. Congressional races have become increasingly competitive

in recent weeks; the Democratic and Republican candidates are neck-and-neck

in the polls. The outcome of this election has important consequences for our

future.”

The second version of the stimulus was designed to serve as a pure con-

trol condition. Subjects were exposed to a generic message about the upcoming

(2012) elections that did not include any cues about levels of competitiveness.

Subjects were told simply: "As you may know, next year is an election year.

Voters will vote for president and members of Congress in federal elections.

Some states will also have gubernatorial elections.”

We also included a third message about a topic entirely unrelated to

the elections (recycling) as a placebo treatment. The placebo message read as

follows: "As you may know, recycling turns materials that would otherwise

become waste into valuable resources. Recycling saves energy, prevents pollu-

tion and helps sustain the environment for future generations. Recycling has

important consequences for our future.”

All respondents were then asked to report the degree to which the mes-

sage they were randomly exposed to made them feel "anxiety” using a nine-

point scale on which 0 indicates respondents “would not feel this emotion

at all” and 8 signified they "would feel this emotion very strongly.” Overall,

we hypothesized that the message sensitizing subjects to the closeness of the

upcoming elections would heighten anxiety levels. Therefore, we expected re-

ported anxiety to be significantly higher in the closeness condition compared

to either of the other two treatments. We obtained valid responses for the

key survey item of interest from 187 unique respondents: 61 were exposed

to the closeness message, 49 to the recycling condition and 77 to the generic
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control message. All surveys included standard demographic questions (age,

race, gender, party identification, and an item used to probe political knowl-

edge). A randomization check confirms background characteristics between

respondents in the three versions of the treatment are balanced. An F-test of

significance for a regression in which assignment to the survey version is re-

gressed on gender, age, race, party identification and political knowledge is

insignificant (F(13, 170) = 1.01, p = .45).

As expected, we find that respondents exposed to the version of the sur-

vey that indicated the upcoming election was anticipated to be close reported

feeling significantly higher levels of anxiety on average (Mclose = 4.80) com-

pared to both the placebo condition about recycling (Mplacebo = 3.84; p < .05)

as well as to the pure control condition (Mcontrol = 3.69; p < .01). The difference

in mean levels of reported anxiety between the placebo and the pure control

conditions is statistically insignificant (p = .75). We conclude from these re-

sults that emphasizing the closeness of an upcoming election can successfully

induce anxiety compared to more generic messages about the election that ex-

clude competitiveness cues. These findings suggest the manipulation deployed

in our field experiment likely induced anxiety.
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Figure 5.2: The weighted proportion of total emotional expression for mailer
compared to other political stimuli. For each stimulus, respondents’ scores
(0-5) were summed for each emotion. Proportions were then calculated by
dividing the emotion sum by the total amount of emotion expressed for the
stimulus. Points are positioned in the grid based on this calculation.
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Results

Our analysis begins by examining whether genetic risk is directly related

to the probability of turning out to vote. According to our first hypothesis,

those with a greater genetic risk for negative affectivity should be less likely to

participate. As a first step, we consider the effects of genetic risk in the absence

of the treatment by examining only those respondents in the control condition.

As Table 5.2 shows, there is no apparent direct effect of negative affectivity on

turnout. Given the very small estimated effects, this is likely not a function of

reduced statistical power.

We next check for a main effect of the treatment, which we take to be

a test of the general argument that greater political contention leads to higher

turnout. There is no apparent main effect of the treatment. Seventy percent

of subjects assigned to receive the mailer voted, compared to 69.1% who voted

in the control condition.3 To confirm this comparison of means, we also per-

formed a logistic regression of turnout on treatment condition controlling for

age, gender, ethnicity, and prior voting in the November 2008 election. This is

reported in the first column ("Base Model") of Table 5.3. The results suggest no

main effect for the treatment.

Given our limited sample size, as well as the relatively high salience

of the election, we did not anticipate that our mailer would necessarily have

a direct effect. Furthermore, our theory argues for heterogeneity in the treat-

ment response, based on levels of negative affectivity. Pooling all respondents

together within each treatment group may wash out any treatment effects. We

therefore turn to analyzing whether the mailer was more influential for those

who score high on our negative affectivity risk index. This affords us a clear test

of our second hypothesis, namely that the treatment should decrease turnout

among those with a higher genetic risk for negative affectivity, while increasing
3We note the overall turnout rate for subjects in the control condition was slightly higher,

although comparable, to the overall proportion of registered voters in California (60%) who
turned out to vote in the November 2010 elections.
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Table 5.2: No direct effects of genetic risk on voting in absence of treatment.
Robust standard errors in parentheses and † significant at p < .10; ∗p < .05;
∗∗p < .01; ∗∗∗p < .001 for a two-tailed test.

Model 1 Model 2
(Intercept) −2.57∗∗∗ −2.20∗∗

(0.80) (0.91)
Genetic Risk Score 1 0.01

(0.08)
Genetic Risk Score 2 −0.02

(0.03)
Male −0.44 −0.42

(0.40) (0.41)
Age 0.03∗∗ 0.03∗∗

(0.01) (0.01)
MDS1 1.07 1.94

(7.04) (6.75)
Vote Nov. ‘08 2.40∗∗∗ 2.43∗∗∗

(0.61) (0.62)

N 216 215

Robust standard errors in parentheses
∗ indicates significance at p < 0.05

it among those subjects absent this risk.

Table 5.3 presents our results. The effects in columns 2 and 4 (the mod-

els without an interaction term) suggest that genetic risk scores for negative

affectivity decrease the probability of turnout, although these effects do not

reach conventional levels of significance for Genetic Risk Index 1. This pro-

vides some qualified support for our first hypothesis, namely that those with

more negative affectivity risk are more likely to disengage from politics. 4

This finding changes when we moderate the effect of the treatment

through genetic risk score. The interaction terms in Table 5.3 are both neg-

ative: the interaction term with Genetic Risk Score 1 is significant at the p <.05

4Results of all models without control covariates included are substantively similar to the
results reported and are available from the authors by request
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Table 5.3: Each column shows the results of a separate logistic regresstion.
Dependent variable is coded 1 if subject voted in the November 2010 election
in California, 0 otherwise. Robust standard errors in parentheses. All models
include covariates for gender, age, ethnicity, and prior voting in the November
2008 election (not shown—available from the authors by request). GR1 refers
to "Genetic Risk Score 1"; GR2 refers to "Genetic Risk Score 2" (see text for
details). † indicates significance at p < .10; ∗p < .05; ∗∗p < .01; ∗∗∗p < .001
using two-tailed tests.

Base Model Genetic Risk Score 1 Genetic Risk Score 2
Excludes Includes Excludes Includes

Interaction Interaction Interaction Interaction
Treatment 0.10 0.08 1.12 ∗ 0.10 1.08 †

(0.24) (0.25) (0.54) (0.25) (0.76)
GR 1 -0.08 † 0.02

(0.06) (0.08)
Treatment*GR 1 -0.20 ∗

(0.09)
GR 2 -0.03 ∗ -0.01

(0.02) (0.03)
Treatment*GR 2 -0.05 †

(0.03)

N 441 441 441 436 436

level and that with Genetic Risk Score 2 is significant at the p <.10 level. As

Figure 5.3(a) demonstrates, treatment effects are negative for those with in-

creasing levels of genetic risk. This confirms our proposition that those with

greater genetic risk will be less likely to vote in the face of increased contention.

Comparing the point estimate for those with no genetic risk in the left pane to

those with no genetic risk in the right pane confirms the second part of our

claim. Namely, those with no genetic risk will have an increased probability

of casting a ballot in the face of great contention. Taken together, these results

imply that there is significant heterogeneity in the treatment effects we detect.

For voters low in genetic risk, exposure to political contention actually acts as

a motivator, and increases their probability of turning out. However, as risk

increases, sensitizing them to political contention decreases their probability of
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Figure 5.3: Points show predicted probabilities of voting for respondents in
the treatment group and control group for each value of Genetic Risk Index 1,
using the interaction model. Lines represent 95% confidence intervals.

voting below what is expected for subjects in the control condition.

We note that our treatment exercises a substantively impressive influ-
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ence over the probability of voting for those who have high genetic risk scores.

Indeed, among those with the lowest scores, the probability of voting when

in treatment is nearly 90%, while it is below 80% for the same individuals in

control. However, as genetic risk increases, the likelihood of voting when in

treatment begins to decline precipitously, eventually falling below 50%. Politi-

cal contention simply does not have the same effect (or even direction of effect)

for all voters, but it does have impressively large effects, in different directions,

among different voters.

Discussion and Conclusion

Competitive politics, thought to be a central motivation for participation,

also hold out the potential to trigger negative emotions such as anxiety. We

should expect those who react negatively to such emotions to disengage from

politics and expect those who react positively to further engage. In sum, our

results support an understanding of electoral politics in which competition has

contradictory effects and in which these effects are conditional upon individual

differences.

Our results demonstrate that a genetic risk for negative affectivity may

not in and of itself disincline a person to participate politically. However, this

predisposition and its associated traits do heighten a person’s sensitivity to

their political environment. This heterogeneity in response to political compe-

tition suggests that we more deeply consider the merits of various mobilization

tactics, including voter registration drives and efforts to increase turnout. These

heterogenous effects recommend a more careful consideration of contextual ef-

fects in the study of personality and political behavior. More broadly, they

suggest caution to those forwarding theories of emotional reactions to politics

(eg Marcus, Neuman and Mackuen, 2000) which assume unidirectional or ho-

mogenous effects. Individuals vary, perhaps deeply. Such variance conditions

how they experience the political world.

In addition to our finding of heterogeneity, we note two further inno-
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vations of this paper. It is the first paper to our knowledge to implement

an exogenous, field experimental treatment on a genetically informative sam-

ple. Indeed, to our knowledge this is among the first field experiments run

in behavior genetics generally, though behavioral geneticists have recognized

the value of the experimental approach (van IJzendoorn et al., 2011). We thus

harness the inferential advantages of field experiments to test hypotheses that

could be subject to confounds in a merely observational study. We should

note that it is common for medical researchers to maintain large panels of re-

spondents with large amounts of individual-level biological and psychological

data. Researchers can look to these panels for opportunities to run biologically

informed field experiments like ours. Second, in contrast to early genopoli-

tics studies that have relied on single genetic variants, we have constructed a

genetic risk index. Such indices include a substantially larger amount of infor-

mation about an individual’s susceptibility to some trait, and as such allow us

to better guard against chance findings. This innovation can likewise be put in

practice by other researchers.

Our work has some limitations. First, our genetic risk index is derived

from a broad concept of negative affectivity that incorporates many different

clinical definitions and measurements of anxiety and neuroticism susceptibil-

ity. Future work would benefit from more refined hypotheses about what spe-

cific aspects of a disposition toward anxiety or neuroticism are most strongly

theoretically and empirically related with turnout. Second, replication will be

important to address whether these results are generalizable. Experiments in a

laboratory setting might offer additional leverage in understanding how indi-

vidual traits interact with experimental stimuli. Third, our results are derived

from a relatively limited sample. Larger, more diverse samples should be em-

ployed in the future.

The experimental revolution in mobilization offers compelling evidence

that people can respond dynamically to their environments. Our results demon-

strate the potential of incorporating genetic measures of individual differences

into an experimental framework. Studying average relationships between a
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treatment and a behavioral outcome misses the point that our emotional, cog-

nitive, and behavioral responses are heavily dependent on biological predispo-

sitions. Understanding why individuals respond differently to the same stim-

uli offers the potential of understanding when contention will increase turnout

and when it can be expected to decrease it. By taking individual differences

seriously, we can better understand how different individuals experience their

political environment.

The previous chapter demonstrates the importance of the interaction be-

tween a person’s innate stress sensitivity and the level of political threat in the

environment. Modeling heterogeneity in innate individual differences into our

understanding of the role of political competition better elucidates the multi-

faceted effects of the environmental variable. We shouldn’t lose sight of the

fact that modeling heterogeneity in the environment can aid our understand-

ing of the role of innate, individual differences, as well. For example, past

work studying the relationship between neuroticism and political behavior has

contradictory findings, casting doubt over the role of traits related to nega-

tive affectivity in political behavior. The approach we take in theorizing and

testing the role of varying degrees of political competition can clarify the role

of individual differences. The political consequences of negative affectivity

and other traits are likely conditional on the political environment, so stud-

ies which model individual differences without incorporating environmental

effects may be inconclusive and potentially contradictory depending on the

context in which the study was conducted.

The analysis presented in this chapter is currently under review for

publication: Settle, Jaime, Christopher T. Dawes, Peter J. Loewen, and Costas

Panagopoulos, "Negative Affectivity, Political Contention and Turnout: A Ge-

nopolitics Field Experiment." I was the primary researcher on this paper and

was responsible for designing and executing the treatment, analyzing the data,

and writing the manuscript.
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Appendix

Because of the rapid growth in the field of genome wide association

studies, there is no single, comprehensive updated database that compiles the

results of associations for traits related to negative affectivity. Scientists inter-

ested in translating genome-wide association study (GWAS) findings into clini-

cal or more context-dependent follow-up research have recently moved toward

developing techniques that incorporate public-access web-based resources that

contain information about inheritance patterns of SNPs to make more mean-

ingful measures of the underlying genetic susceptibility to traits or diseases

such as obesity (Belsky et al., 2011). In brief, linkage disequilibrium (LD) is

the concept that alleles at two or more loci (locations on a chromosome) may

be more likely to occur together than we would expect at random. Alleles of

SNPs that are in high LD with each other are very likely to co-occur, so if you

know what nucleotide a person has at one SNP locus, you can know with a

high degree of certainty what nucleotide they are likely to have at a locus in

high LD with the first. Using this principle, it is possible to identify blocks of

SNPs that are correlated with a SNP of interest, which can then be used in a

systematic way to derive a genetic risk index.

For a detailed review of the process we used applied to another pheno-

type (obesity), see Belsky et al. (2011). Our literature search identified approx-

imately 300 SNPs that have been identified as candidates for an association

with a negative affectivity subtrait in either a candidate association study or

a GWAS study. To identify which of those associations merited inclusion in a

genetic risk index, we used the principle of linkage disequilibrium to identify

those SNPs which tend to be inherited together, selecting a single SNP from

each of these "bins" to be represented in the index. We identified 120 SNPs that

had been found to be significantly associated with a facet of negative affectivity

at a level higher than 10−5 in a GWAS study. These SNPs, and the genes and

behaviors with which they have been associated, are shown in Table 5.4. We

then used the Seattle GVS Database to identify SNPs that were in LD of .95 or

higher with the 120 SNPs of interest, and then narrowed that combined list to
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the SNPS that are typed on the chip used to genotype our sample. This resulted

in a set of 53 SNPs. These 53 SNPs could be grouped into 14 "bins" of SNPs

where the SNPs in each bin were in high LD with each other: each bin had one

or more "seed" SNP that was in perfect LD with every other seed SNP and all

proxy SNPs in the bin. Proxy SNPs in the bin were in LD at .95 or higher with

all seed SNPs but not necessarily with the other proxy SNPs. We then selected

one SNP from each bin, selecting preferentially for one of the seed SNPs, and

then created an additive index of these 14 SNPs. Each respondent had 0, 1 or 2

copies of the risk allele for each SNP, which results in an index with values of

0-28. In our sample, however, the index takes on a range of 0-13.
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Table 5.4: SNPs related to negative affectivity. Predicted association acronyms are as follows: NEO is the 240 question
Revised NEO Personality Inventory; NEOFFI is the NEO Five Factor Inventory; EPQ is the Neuroticism dimension of
the Eysenck Personality Questionnaire; Cloninger HA is the Harm Avoidance Scale of the Cloninger Tridimensional
Personality Questionnaire. Table continued on next page.

rsID Predicted Alleles Minor Percent Genes base_NCBI_36 SigLevel Sample Cites
Associations Allele Allele

Freq.
1 rs10265025 NEO ; subscales A/G A 34.30 none 7-67009664 5.86E-04 US main sample, German replication van den Oord et al 2008
2 rs1043372 EPQ C/T C 34.80 ARRDC4 15-96317137 5.68E-06 CoLaus Calboli et al. 2010
3 rs1043374 EPQ A/C A 35.20 ARRDC4 15-96317626 5.75E-06 CoLaus Calboli et al. 2010
4 rs10448113 NEOFFI C/G C 25.00 none 8-5540684 4.30E-06 European Descent de Moor et al. 2010
5 rs10483573 EPQ G/C G 25.00 none 14-46932227 5.60E-05 Southwest England Shifman et al 2008
6 rs10490747 Cloninger HA A/C A 31.10 DYTN 2-207280641 1.70E-05 Australian twins and families Verweij et al. 2010
7 rs10495388 NEOFFI C/A C 3.30 none 1-235159732 8.00E-06 European Descent de Moor et al. 2010
8 rs10495711 NEO ; subscales T/C T 25.00 none 2-20923411 1.76E-04 US main sample, German replication van den Oord et al 2008
9 rs10502247 NEO ; subscales T/C T 26.10 TECTA 11-120504152 3.38E-05 US main sample, German replication van den Oord et al 2008

10 rs10504830 EPQ G/A G 9.10 CNBD1 8-88448321 1.10E-04 Southwest England Shifman et al 2008
11 rs10797812 EPQ G/A G 45.90 none 1-181251220 2.40E-04 Southwest England Shifman et al 2008
12 rs10847832 Anxiety severity A/G A 47.00 TMEM132D 12-128378049 P = 0.0007 German Samples (3) Erhardt et al. 2010
13 rs10866995 NEOFFI A/T A 25.00 none 8-5541205 4.40E-06 European Descent de Moor et al. 2010
14 rs11060369 Panic disorder C/A C 37.40 TMEM132D 12-128526150 7.63E-06 German Samples (3) Erhardt et al. 2010
15 rs11132986 Cloninger HA T/C T 28.90 none 4-174608356 2.00E-05 Australian twins and families Verweij et al. 2010
16 rs11137594 NEOFFI G/A G 26.40 PSAT1 9-80112137 5.10E-06 European Descent de Moor et al. 2010
17 rs1159275 G/T G 15.70 none 1-193915865 8.67E-06 Sardinian main sample, US and Netherlands replication Terracciano et al. (2010)
18 rs11703744 NEOFFI A/G A 22.60 none 22-16926667 5.30E-06 European Descent de Moor et al. 2010
19 rs11707952 NEOFFI G/A G 39.40 none 3-160147919 8.70E-06 European Descent de Moor et al. 2010
20 rs11744339 Cloninger HA G/A G 11.30 PPP2R2B 5-145958274 3.30E-05 Australian twins and families Verweij et al. 2010
21 rs11780799 Cloninger HA A/G A 44.20 NCALD 8-103117363 1.10E-05 Australian twins and families Verweij et al. 2010
22 rs12068674 NEOFFI C/T C 3.30 none 1-235143986 6.70E-06 European Descent de Moor et al. 2010
23 rs12204812 EPQ A/C A 33.50 NKAIN2 6-124723202 6.43E-06 CoLaus Calboli et al. 2010
24 rs12256421 NEOFFI A/G A 42.50 none 10-17654103 7.10E-06 European Descent de Moor et al. 2010
25 rs12330727 Cloninger HA C/T C 10.90 none 3-102316438 2.50E-05 Australian twins and families Verweij et al. 2010
26 rs12466450 Panic disorder T/C T 16.50 CRIM1 2-36474457 P = .0001, .008 German Samples (3) Erhardt et al. 2010
27 rs12509930 NEOFFI G/A G 30.90 SHROOM3 4-77714595 8.30E-06 European Descent de Moor et al. 2010
28 rs12513013 NEOFFI C/T C 30.90 SHROOM3 4-77717260 9.70E-06 European Descent de Moor et al. 2010
29 rs12883384 NEO ; subscales A/C A 36.10 MDGA2 14-46473434 2.35E-05 US main sample, German replication van den Oord et al 2008
30 rs13270320 NEOFFI A/G A 6.70 none 8-127907991 9.90E-06 European Descent de Moor et al. 2010
31 rs13290746 EPQ C/T C 18.70 LOC100128556 9-34858377 1.50E-04 Southwest England Shifman et al 2008
32 rs1452788 EPQ G/A G 29.60 TCF4 18-51268302 6.50E-03 Southwest England Shifman et al 2008
33 rs1516952 NEOFFI T/C T 5.20 none 8-128007941 5.30E-06 European Descent de Moor et al. 2010
34 rs16834552 NEOFFI T/C T 3.30 none 1-235146315 6.60E-06 European Descent de Moor et al. 2010
35 rs17008522 Cloninger HA G/C G 30.90 none 4-125872117 4.90E-05 Australian twins and families Verweij et al. 2010
36 rs17057051 Cloninger HA G/A G 29.60 PTK2B 8-27283471 2.00E-05 Australian twins and families Verweij et al. 2010
37 rs17363064 NEOFFI A/G A 24.60 none 8-5540259 5.80E-06 European Descent de Moor et al. 2010
38 rs17385253 EPQ C/T C 22.20 none 1-34667596 3.30E-05 Southwest England Shifman et al 2008
39 rs17453815 NEOFFI G/A G 24.20 none 8-5537027 6.60E-06 European Descent de Moor et al. 2010
40 rs17453906 NEOFFI C/G C 24.20 none 8-5540233 5.70E-06 European Descent de Moor et al. 2010
Continued on next page



161

Table 5.4: (continued) SNPs related to negative affectivity. Table continued on next page.
rsID Predicted Alleles Minor Percent Genes base_NCBI_36 SigLevel Sample Cites

Associations Allele Allele
Freq.

41 rs17513400 NEOFFI G/A G 11.30 BCAS3 17-56684750 8.00E-06 European Descent de Moor et al. 2010
42 rs17837764 NEO ; subscales A/G A 11.10 LOC393078 7-156946444 2.26E-05 US main sample, German replication van den Oord et al 2008
43 rs1849710 G/C G 15.30 TMEM16D 12-100046209 2.29E-05 Sardinian main sample, US and Netherlands replication Terracciano et al. (2010)
44 rs1877332 NEO ; subscales C/T C 7.40 none 8-138950317 5.29E-05 US main sample, German replication van den Oord et al 2008
45 rs1923380 Cloninger HA G/A G 24.80 none 6-165411541 3.80E-05 Australian twins and families Verweij et al. 2010
46 rs1959813 NEO ; subscales C/T C 36.10 MDGA2 14-46465110 1.86E-05 US main sample, German replication van den Oord et al 2008
47 rs201997 EPQ G/C G 37.40 ADAM18 8-39703325 6.40E-03 Southwest England Shifman et al 2008
48 rs2025947 EPQ C/T C 10.00 GPC6 13-92773532 6.74E-07 CoLaus Calboli et al. 2010
49 rs2039528 G/A G 40.90 none 1-43733117 1.60E-05 Sardinian main sample, US and Netherlands replication Terracciano et al. (2010)
50 rs2066331 NEO ; subscales C/G C 27.00 none 1-163284059 3.92E-05 US main sample, German replication van den Oord et al 2008
51 rs2123315 EPQ C/T C 7.50 none 4-18575667 4.30E-04 Southwest England Shifman et al 2008
52 rs2154257 NEOFFI C/G C 43.30 none 10-17667143 5.10E-06 European Descent de Moor et al. 2010
53 rs2349775 NEO ; subscales G/A G 28.70 NXPH1 7-8684605 6.31E-05 US main sample, German replication van den Oord et al 2008
54 rs2697318 NEO ; subscales C/A C 22.20 none 2-197801155 4.77E-05 US main sample, German replication van den Oord et al 2008
55 rs2705287 NEO ; subscales T/A T 7.40 none 8-138989754 4.12E-05 US main sample, German replication van den Oord et al 2008
56 rs2705293 NEO ; subscales C/T C 7.90 none 8-138988127 6.32E-05 US main sample, German replication van den Oord et al 2008
57 rs296410 EPQ C/T C 46.10 PDE4D 5-58937990 p=.006 CoLaus Calboli et al. 2010
58 rs3007105 NEO ; subscales T/C T 36.80 MDGA2 14-46437366 6.87E-05 US main sample, German replication van den Oord et al 2008
59 rs322239 EPQ C/A C 13.00 PTN 7-136607147 4.80E-06 Southwest England Shifman et al 2008
60 rs362584 A/G A 26.50 SNAP25 20-10202475 5.00E-05 Sardinian; US and Netherlands Terracciano et al. (2010)
61 rs3735196 NEO ; subscales G/C G 0.90 HIPK2 7-138935891 6.84E-05 US main sample, German replication van den Oord et al 2008
62 rs3766110 NEO ; subscales C/A C 22.60 F5 1-167781807 1.57E-05 US main sample, German replication van den Oord et al 2008
63 rs3814277 EPQ G/C G 11.30 GPC6 13-92777344 6.60E-07 CoLaus Calboli et al. 2010
64 rs4006371 NEOFFI T/C T 3.30 none 1-235144280 6.70E-06 European Descent de Moor et al. 2010
65 rs4006372 NEOFFI T/C T 3.90 none 1-235144438 6.60E-06 European Descent de Moor et al. 2010
66 rs401897 EPQ T/C T 41.70 CASS4 20-54463165 5.60E-03 Southwest England Shifman et al 2008
67 rs4656685 NEO ; subscales T/C T 27.00 F5 1-167750468 2.49E-04 US main sample, German replication van den Oord et al 2008
68 rs4841017 EPQ C/T C 23.20 none 8-8614503 6.50E-06 Southwest England Shifman et al 2008
69 rs4870993 NEOFFI G/A G 5.20 none 8-128000185 5.60E-06 European Descent de Moor et al. 2010
70 rs4871753 NEOFFI A/C A 5.20 none 8-128000067 7.10E-06 European Descent de Moor et al. 2010
71 rs4875610 EPQ A/C A 37.40 CSMD1 8-3165318 4.10E-04 Southwest England Shifman et al 2008
72 rs4965121 EPQ C/G C 29.70 none 15-96319796 5.83E-06 CoLaus Calboli et al. 2010
73 rs6047641 T/G T 11.70 none 20-21739854 6.54E-06 Sardinian main sample, US and Netherlands replication Terracciano et al. (2010)
74 rs619656 NEO ; subscales G/A G 17.80 none 3-29080655 2.81E-04 US main sample, German replication van den Oord et al 2008
75 rs6486322 NEO ; subscales T/C T 5.70 PLEKHA7 11-16900496 2.13E-04 US main sample, German replication van den Oord et al 2008
76 rs6601097 NEOFFI C/A C 35.30 RASGEF1C 5-179566373 8.40E-06 European Descent de Moor et al. 2010
77 rs6661736 NEOFFI C/G C 3.30 none 1-235148826 7.00E-06 European Descent de Moor et al. 2010
78 rs6686536 NEOFFI T/C T 3.30 none 1-235148467 6.90E-06 European Descent de Moor et al. 2010
79 rs6698815 NEOFFI G/A G 3.30 none 1-235148415 6.80E-06 European Descent de Moor et al. 2010
80 rs6701337 NEOFFI C/T C 2.60 none 1-235148350 2.10E-06 European Descent de Moor et al. 2010
Continued on next page
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Table 5.4: (continued) SNPs related to negative affectivity.
rsID Predicted Alleles Minor Percent Genes base_NCBI_36 SigLevel Sample Cites

Associations Allele Allele
Freq.

81 rs6959265 NEO ; subscales C/T C 1.30 HIPK2 7-138920510 1.49E-05 US main sample, German replication van den Oord et al 2008
82 rs6982207 NEOFFI A/G A 26.80 none 8-5539253 5.50E-06 European Descent de Moor et al. 2010
83 rs6983692 NEOFFI T/A T 6.70 none 8-128000492 6.80E-06 European Descent de Moor et al. 2010
84 rs6994270 NEO ; subscales G/C G 24.80 SAMD12 8-119417676 6.80E-05 US main sample, German replication van den Oord et al 2008
85 rs7018865 NEOFFI A/G A 22.40 PSAT1 9-80112214 8.30E-06 European Descent de Moor et al. 2010
86 rs702543 EPQ T/C T 49.60 PDE4D 5-58878531 8.2E-04; pooled, 2.0E-06 Southwest England Shifman et al 2008
87 rs7151262 NEO ; subscales C/G C 36.10 MDGA2 14-46473927 2.88E-05 US main sample, German replication van den Oord et al 2008
88 rs721022 Panic disorder C/T C 41.40 KPNA4 3-161705726 P=.00001, .007 German Samples (3) Erhardt et al. 2010
89 rs7212729 NEOFFI G/A G 11.30 BCAS3 17-56678003 6.10E-06 European Descent de Moor et al. 2010
90 rs7231234 Cloninger HA T/C T 21.70 none 18-57513498 3.50E-05 Australian twins and families Verweij et al. 2010
91 rs7309727 Panic disorder T/C T 26.10 TMEM132D 12-128521312 1.36E-06; 5.1E-07 German Samples (3) Erhardt et al. 2010
92 rs7329003 G/A G 28.30 none 13-106571549 8.99E-06 Sardinian main sample, US and Netherlands replication Terracciano et al. (2010)
93 rs736759 NEOFFI A/G A 3.90 none 1-235160463 5.80E-06 European Descent de Moor et al. 2010
94 rs7411668 NEOFFI T/C T 3.90 none 1-235160320 5.70E-06 European Descent de Moor et al. 2010
95 rs7548398 NEOFFI G/A G 3.90 none 1-235147625 4.90E-06 European Descent de Moor et al. 2010
96 rs7594674 EPQ G/A G 30.90 none 2-67133464 2.60E-03 Southwest England Shifman et al 2008
97 rs7617530 Panic disorder A/G A 30.90 FHIT 3-60560796 P=.0009, .007 German Samples (3) Erhardt et al. 2010
98 rs7625694 Cloninger HA T/A T 23.70 CLDN16 3-191600184 2.70E-05 Australian twins and families Verweij et al. 2010
99 rs7666238 EPQ G/A G 26.50 none 4-142315213 9.00E-04 Southwest England Shifman et al 2008

100 rs7943517 NEO ; subscales T/C T 5.40 PLEKHA7 11-16904254 3.92E-04 US main sample, German replication van den Oord et al 2008
101 rs8002366 EPQ T/C T 10.00 GPC6 13-92797945 6.68E-07 CoLaus Calboli et al. 2010
102 rs873989 EPQ C/T C 15.20 DAB1 1-58329186 3.50E-03 Southwest England Shifman et al 2008
103 rs879560 Anxiety severity T/C T 48.70 TMEM132D 12-128357449 P = 0.0006 German Samples (3) Erhardt et al. 2010
104 rs885219 Cloninger HA G/A G 15.20 POMP 13-28144206 4.50E-05 Australian twins and families Verweij et al. 2010
105 rs900256 Anxiety severity T/C T 47.80 TMEM132D 12-128352537 P = 0.0003 German Samples (3) Erhardt et al. 2010
106 rs9297749 NEOFFI C/G C 5.70 none 8-127999278 8.30E-06 European Descent de Moor et al. 2010
107 rs9301877 EPQ A/G A 11.80 GPC6 13-92819856 6.72E-07 CoLaus Calboli et al. 2010
108 rs9329165 EPQ G/A G 23.90 none 8-8614052 3.80E-05 Southwest England Shifman et al 2008
109 rs9332600 NEO ; subscales T/C T 26.50 F5 1-167779537 2.68E-04 US main sample, German replication van den Oord et al 2008
110 rs9431663 EPQ G/A G 26.80 TRIM67 1-229380844 1.20E-03 Southwest England Shifman et al 2008
111 rs944513 NEOFFI G/T G 23.90 PSAT1 9-80111266 8.50E-06 European Descent de Moor et al. 2010
112 rs9491140 EPQ T/C T 33.50 NKAIN2 6-124732936 6.47E-06 CoLaus Calboli et al. 2010
113 rs9491142 EPQ A/G A 33.50 NKAIN2 6-124734716 6.45E-06 CoLaus Calboli et al. 2010
114 rs9544495 Cloninger HA A/C A 29.40 none 13-76895414 5.00E-05 Australian twins and families Verweij et al. 2010
115 rs9561326 EPQ T/C T 10.90 GPC6 13-92805108 6.64E-07 CoLaus Calboli et al. 2010
116 rs9561329 EPQ G/A G 11.00 GPC6 13-92809170 6.98E-07 CoLaus Calboli et al. 2010
117 rs971718 Cloninger HA C/T C 4.30 none 17-13065774 3.80E-05 Australian twins and families Verweij et al. 2010
118 rs974793 NEO ; subscales T/C T 26.30 none 1-167745278 2.65E-04 US main sample, German replication van den Oord et al 2008
119 rs979148 NEO ; subscales G/A G 7.40 none 8-138952654 6.09E-05 US main sample, German replication van den Oord et al 2008
120 rs9959800 EPQ A/T A 48.20 none 18-52115138 1.70E-04 Southwest England Shifman et al 2008
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Table 5.5: 14 SNPs selected for composition of genetic risk indices

Seed Proxy
1 rs9561322 rs3814277 rs9561326 rs9561329
2 rs7329539 rs8002366 rs9301877 rs2025947
3 rs7309727 rs7485201 rs10847881 rs1873727 rs10847887
4 rs7015430, rs4871753, rs4870993 rs6983692 rs1516952
5 rs7548398 rs7411668 rs736759 rs4006372 rs16834552 rs4006371

rs12068674 rs6698815 rs6686536 rs6661736 rs10495388
6 rs12204812, rs9491140, rs9491142
7 rs4841017 rs885000 rs4840352
8 rs6047641 rs873137
9 rs17513400 rs7212729

10 rs12509930 rs12513013
11 rs944514 rs7018865 rs944513
12 rs1159275 rs10921877 rs1556455 rs10801443 rs12067706
13 rs7329003 rs1927745
14 rs13270320 rs16901732



Conclusion

This research has raised as many new questions as it has answered the

original questions that served to motivate the dissertation. In this concluding

section, I address what we know now that we didn’t know before. I then

elaborate how the present findings will influence the next steps in my own

research agenda, as well as the larger impact that publications stemming from

the dissertation could have on the field of political behavior.

Overview of Findings

I’ve found evidence in support of the four hypotheses articulated in

the first chapter. First, using data both from the National Election Study and

from Facebook, I’ve shown that people who live in more competitive states

and congressional districts experience increased emotional response to poli-

tics. The Facebook study suggests an overall increase in emotional activation

towards politics broadly as a result of living in a battleground state. The NES

data suggests—at least for one type of salient political target in the environ-

ment, the presidential candidate—that the relationship between competition

and emotion may be quite nuanced. Some people may become more polar-

ized in their emotional evaluations, responding with more positive emotion to

stimuli they are predisposed to like (their party’s presidential candidate) and

with more negative emotion to aversive stimuli (such as the opposition party’s

candidate). Others may show the reverse pattern and actually temper their

affective evaluations. Partisanship is one predictor of these different emotional

response patterns. However, it is possible that the differences that underlie

164
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the two patterns may be more innate than a social identity such as partisan-

ship. Alternatively, or perhaps complementarily, this difference might only be

observed for explicitly partisan targets in the environment; the net effect to

political targets broadly is an increase in emotional activation.

The Facebook data also suggest that those people who have become

more emotionally engaged with politics are more likely to vote, and that emo-

tional response mediates about 11% of the relationship between competition

and self-reported vote. This relationship cannot be tested in the 2008 NES data

because of the large over-report of the self-report measure of voting and the

statistically insignificant relationship between competition and voting in the

sample. However, it merits further exploration in other data sources.

The second half of the dissertation offers support for the idea that peo-

ple who are susceptible to negative affectivity may be differentially responsive

to their political environments in a way that discourages them from voting.

However, the results in Chapter 4 suggest that the notion of a stressful political

environment is multi-faceted. The other work in the dissertation focuses on

the idea of political competition and asserts that politics is most salient and

emotion-inducing in contexts where elections are competitive and the popu-

lation is politically heterogeneous. Another way to conceptualize a stressful

political environment, and one supported by the findings in the fourth chapter,

is that it can also be stressful to be a political minority in a community. Even if

elections are not particularly contentious, a person may experience politically

relevant anxiety if he or she is out of step with the values and priorities of the

majority of the community.

Remaining Questions and Next Steps

Despite evidence in support of the hypotheses, there are several remain-

ing pieces of the puzzle. The work in this dissertation represents the start

of a research agenda, not its conclusion. In the coming years, I hope to ex-

pand upon the work I’ve completed so far to fill in the remaining gaps in an
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understanding of the relationships between competition, emotion, voting, and

sensitivity to threat.

First, given the conflicting results presented in Chapter 4, I believe that

my theoretical understanding of political contention in the environment needs

to be further developed. I’ve used several proxies to measure the politically

contentious aspects of the political environment, ranging from the relatively

crude "battleground state" designation, to the partisan vote share differential

in the state or congressional district, to the opposition party vote share in the

county. None of these proxies provide clear evidence about which aspects of

the political environment trigger an emotional reaction or affect the decision

to vote. The fact that presidential voteshare differential at the congressional

district level still affects emotional response among respondents living in non-

competitive states suggests that we need to look beyond the campaign-related

stimuli that have been previously tested. I am particularly interested in inves-

tigating the kinds of social interactions or social cues which may make people

emotional about politics itself. Are people even aware of the political composi-

tion of their "community," a group larger than their immediate social network

but smaller than their state or the nation as a whole? Does the perception

of living in a politically contentious community affect emotional activation to-

ward politics, or is it the objective cues available in the environment that trigger

an emotional reaction? Is it more stressful to feel like an "outsider" or polit-

ical minority in one’s community, or to be exposed to high levels of political

disagreement and competition? I hope to extend the first half of the disserta-

tion into a book length project which explores emotional response to objective

evaluations and subjective perceptions of political contention.

The second half of the dissertation is suggestive but not conclusive in

whether differences in emotional response are partially or primarily responsible

for the change in voting behavior of people susceptible to traits related to neg-

ative affectivity. While there are strong theoretical grounds for suspecting that

negative affectives become more anxious in response to political contention,

and that they disengage from politics because of this increased anxiety, this
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mechanism is not actually tested in the dissertation.

Thoroughly addressing this mechanism will lead me into the lab. An

exciting growth area in political science is the rise of psychophysiological mea-

surement to establish relationships between physiological sensitivities and po-

litical attitudes and behaviors. Political scientists have demonstrated that in-

dividuals who are more physiologically responsive to positive and negative

images are more likely to participate in politics (Gruszczynski et al., 2011).

Physiological sensitivities to threat are associated with political attitudes (Ox-

ley et al., 2008) and conservatives may be more attentive to angry or aversive

stimuli (McLean et al., 2011; Dodd et al., 2011). Work outside of political sci-

ence has used a variety of psychophysiological techniques to demonstrate ge-

netic and psychological differences in activation to stimuli (Hariri, 2009; Norris,

Larsen and Cacciopo, 2007; Rhodes et al., 2007). It is likely that these individual

differences affect physiological sensitivity toward political stimuli as well.

I have secured funding to generate experimental data that will include

information about all of the variables in my theory—political contention, emo-

tional response, voter turnout, and threat sensitivity. In one series of studies, I

hope to explore how differences in threat sensitivity affect the way that people

respond to signals in their environment about the amount of political con-

tention. I would hypothesize that those people who score highly on measures

of negative affectivity will be more sensitive to information that they are in the

minority or that the environment is conflictual, and be less inclined to cast a

mock vote in a laboratory setting. The second series of studies will build on

this to show differences in physiological sensitivity to the perception of politi-

cal threat.

Contributions

I believe there are two overarching contributions of this dissertation

which have the potential to inform scholars interested broadly in political be-

havior.
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First, classic questions in the discipline merit reconsideration as new

sources of data become available. The authors of Voting (Berelson, Lazarsfeld

and McPhee, 1954) outlined over 200 generalizations about political behavior

derived from their own work and a handful of other studies conducted in the

1940s and 1950s. What these postulations lack in nuance is compensated for

in their breadth: nearly every major avenue of research in American politi-

cal behavior stems in part from the observations made in these early papers.

Improvements in data collection and analysis have rendered significant refine-

ment of the original postulations, but it is astonishing how accurate many of

these observations are despite the lack of sophistication used to analyze the

data.

Despite many advancements in survey design and validity, ultimately

survey questions are reliant on the hindsight self-reports of participants and

panel data collection is expensive and difficult. There is almost always a trade-

off between the number of respondents or questions included in the study,

and the number of panel waves or geographic representation in the survey. In

practice, this limitation has meant that we are often constrained to either study-

ing nationally representative samples that preclude the study of representative

sub-groups, or representative samples of smaller slices of the population that

prevent generalization to national trends or patterns. As a consequence of

these inherent limitations in data collection and interpretation, we rely on a

series of temporal snapshots of voter’s own evaluations of their attitudes and

behavior to make inferences about a complicated and multi-faceted process.

Data sources such as Facebook, Twitter, or blogs can offer a highly accurate

picture of when and how people are talking about politics. These approaches,

as part of the computational social science revolution, offer a new perspective

in demonstrating the patterns of political behavior we have studied for decades

and new traction on "squishy" problems (Strauch, 1975). We should be open to

the idea that these new sources of data can be used to test both established the-

ories but also to generate hypotheses about changes in political behavior due

to the technological advancement in our daily lives and in the way we interact
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with politics. The field has currently undertheorized the role of social media

and technology in the way people engage with the political world, and we have

not had a sustained conversation about how methodological approaches could

evolve to address the scale of the data and the movement away from random,

representative samples to the whole population.

The second contribution is the idea that exploring the interaction be-

tween individual differences and the political environment are a step forward

both for those scholars interested in individual differences, but more impor-

tantly for those scholars interested in why and how our environment affects

our beliefs, opinions and behaviors. The nascent field of genopolitics has re-

ceived harsh criticism from those who fail to appreciate the contributions that

this line of inquiry can have even for those scholars not directly interested in

biological underpinnings of behavior. However, I argue that research which

incorporates biological measurement of individual differences can aid our un-

derstanding of how the environment could matter, which may suggest new

possibilities for important environmental contributions.

In this dissertation I’ve applied both standard and novel techniques and

data to get at a question of fundamental importance. My hope is that embrac-

ing our identity as methodolgoical pluralists—while contributing our unique

strength in elucidating the cause and effect of the political world—will mean

that political scientists take a leadership role in identifying the specific causal

mechanisms that underlie the effects of individual biological and psycholog-

ical differences on social outcomes. Incorporating biology into our study of

political participation in order to test existing theories of how the environment

shapes our behavior offers a promising way forward in expanding our under-

standing of the political world.
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