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Abstract of the Dissertation

Tell Me What You Think
Leveraging Open-Ended Measures in Political Psychology

by

Patrick Willi Kraft

Doctor of Philosophy

in

Political Science

Stony Brook University

2018

Though verbally expressing attitudes is one of the most ubiquitous ways people en-
gage in politics, this basic feature of political life is rarely studied directly. Building
on recent advances in automated text analysis, I develop new measures to system-
atically examine verbatim political attitude expression. By analyzing how citizens
describe their beliefs and discuss them with peers, my research advances previous
theoretical insights on the nature of political sophistication as well as the role of
morality in politics and persuasion. The first part of the dissertation shows that the
complexity with which people discuss political preferences, or their discursive sophis-
tication, is a better predictor of political competence than factual knowledge alone.
My measure of discursive sophistication furthermore suggests that—in contrast to
previous findings in the literature—women are by no means less politically sophisti-
cated than men. In the second part, I examine ideological differences in the contents
of expressed attitudes. The analyses reveal systematic variation in the use of moral
language between liberals and conservatives when talking about politics, a finding
that is consistent with previous research in moral psychology. However, the reliance
on morality is influenced by the degree to which people are exposed to moral rhetoric
in the media. The third part of the dissertation investigates how the expression of
moral considerations affects persuasion and attitude change in the context of online
discussions. While moral appeals do not change people’s minds across the board,
those who hear arguments that are morally congruent with their preexisting attitudes
are more likely to be persuaded. Overall, the dissertation advocates for a greater use
of text-as-data and open-ended measures in the area of political psychology.
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Chapter 1
Introduction: The Politics of Attitude Expression

Abstract

Though verbally expressing attitudes is one of the most ubiquitous ways people en-

gage in politics, this basic feature of political life is rarely studied directly. Building

on recent advances in automated text analysis, I develop new measures to system-

atically examine verbatim political attitude expression. By analyzing how citizens

describe their beliefs and discuss them with peers, my research advances previous

theoretical insights on the nature of political sophistication as well as the role of

morality in politics and persuasion. The first part of the dissertation shows that the

complexity with which people discuss political preferences, or their discursive sophis-

tication, is a better predictor of political competence than factual knowledge alone.

My measure of discursive sophistication furthermore suggests that—in contrast to

previous findings in the literature—women are by no means less politically sophisti-

cated than men. In the second part, I examine ideological differences in the contents

of expressed attitudes. The analyses reveal systematic variation in the use of moral

language between liberals and conservatives when talking about politics, a finding

that is consistent with previous research in moral psychology. However, the reliance

on morality is influenced by the degree to which people are exposed to moral rhetoric

in the media. The third part of the dissertation investigates how the expression of

moral considerations affects persuasion and attitude change in the context of online

discussions. While moral appeals do not change people’s minds across the board,

those who hear arguments that are morally congruent with their preexisting attitudes

are more likely to be persuaded. Overall, the dissertation advocates for a greater use

of text-as-data and open-ended measures in the area of political psychology.
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“What is important to study cannot be measured
and that what can be measured is not important to study.”

Converse (1964, 206)

Politics is, at its core, a social and communicative process: government officials hold speeches

to lay out their agenda, legislators address parliaments in support of their bills, and candidates

engage in public debates prior to elections. Given that political processes routinely generate

large amounts of text—such as manifestos, transcripts, or laws—it seems natural that there is a

growing body of research in political science that is eager to incorporate new approaches from

automated text analysis. For example, there have been numerous studies that analyzed party

documents to make inferences about their ideological positions (Laver and Garry, 2000; Laver,

Benoit, and Garry, 2003; Slapin and Proksch, 2008; Benoit, Laver, and Mikhaylov, 2009). Other

researchers focused on legislative speeches and related documents to examine parliamentarians’

ideology (Diermeier et al., 2012), broader legislative agendas (Quinn et al., 2010; Grimmer, 2010),

government responsiveness (Eggers and Spirling, 2014, 2018), elite polarization (Jensen et al.,

2012), and democratization (Spirling, 2016). However, virtually all studies in this area exclusively

focus on elite communications or text produced by political institutions.

Of course, political communication does not only play an integral role on the elite level.

Citizens regularly discuss political issues with their co-workers, neighbors, friends, and family.

In fact, political conversations are among the main sources of information about politics for

individuals (Huckfeldt et al., 1995; Beck et al., 2002; McClurg, 2006). Furthermore, a multitude

of studies have demonstrated how attitudes and behavior are influenced through interactions

in social networks (Mutz, 2002; McClurg, 2003; Lazer et al., 2010; Ahn, Huckfeldt, and Ryan,

2010). Whether it occurs in personal conversations, on social media, or when citizens contact

government officials—people routinely express their political ideas, attitudes, and preferences

in their own words. In this dissertation, I explore new ways to leverage these verbatim attitude

expressions for the study of politics—by directly analyzing how people describe their preferences in

open-ended survey questions or how they try to persuade each other in the context of discussions.

2
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Although verbatim attitude expression is ubiquitous as a medium for conveying political views,

most public opinion research is surprisingly hesitant to directly examine how individuals articulate

their beliefs. Instead of exploring open-ended survey responses to study political preference

formation among the public, scholars largely rely on conventional closed items. While there

are some notable exceptions involving qualitative analyses of individual attitudes (e.g. Chong,

1993), quantitative researchers in political psychology and related fields lacked the necessary

tools to fully leverage large amounts of text data—for instance in the context of survey research—

without involving manual coders. To be fair, the discipline’s reluctance to incorporate text-based

approaches in the study of political attitudes is not only due to the absence of appropriate tools

and methods. After all, there are good theoretical reasons for scholars to rely on their established

survey instruments rather than analyzing open-ended responses. Common concerns include that

respondents might be more reluctant to provide answers to open-ended items, or response patterns

may be confounded by people’s ability to articulate a coherent response. However, these doubts

appear less warranted than initially thought (e.g., Krosnick, 1999).

In theory, a survey can be characterized as a formalized conversation between two individuals

that is not unlike other social encounters (c.f. Sudman, Bradburn, and Schwarz, 1996, see also

Grice 1975, 1978). The most important difference between open-ended and closed survey ques-

tions in this context is the flexibility with which an interviewee can formulate his or her response to

a given question. The open-ended setting is ultimately less formalized and can therefore resemble

other types of conversations more closely. While this flexibility creates significant challenges for

the researcher, it also provides great potential to make inferences about political attitudes that

could not be captured in closed survey questions. For example, open-ended items can help us

understand which considerations related to an attitude object is salient for an individual, without

explicitly priming a specific evaluative category (e.g. Geer, 1988, 1991). Furthermore, if open-

ended responses reveal the considerations currently salient and accessible for an individual, they

can provide insights about framing effects and related phenomena (Nelson, Oxley, and Clawson,

1997; Chong and Druckman, 2007). More generally, the considerations people raise in a flexi-
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ble context of open-ended allows us to make inferences about people’s ambivalence in political

attitudes (Basinger and Lavine, 2005; Lavine, Johnston, and Steenbergen, 2012).

A skeptic might argue that the content of individual utterances about politics are nothing

but rationalizations of underlying affective predispostions (e.g., Lodge and Taber, 2013). Nev-

ertheless, language remains the main medium for people to convey their attitudes, beliefs, and

preferences to others. Explicit attitude expression through language is the foundation of any

communication process and therefore a crucial mediator of social influence. As such, open-ended

responses are informative insofar as they represent the way individuals describe and justify their

political attitudes. Granted, there may be advantages in using closed measures to answer certain

research questions. However, this does not imply that open-ended measures should be ignored

altogether.

Overall, the goal of this dissertation is to show how the incorporation of open-ended measures

provides new and promising avenues to test important hypotheses related to political cognition,

attitude formation, and social influence. The dissertation thereby not only aims to contribute to

the literature in political psychology, but also to the field of quantitative text analysis. In taking a

closer look at the underlying psychological and cognitive mechanisms that guide response behavior

and communication, this dissertation can inform new approaches in text analysis, which have been

largely devoid of a cognitive theory guiding the production of political text. The first empirical

chapter demonstrates how open-ended responses about political preferences can be utilized to

measure political sophistication. The proposed measure—discursive sophistication—proves to be

a better predictor of competence in the realm of politics than conventional fact-based measures

of political knowledge. The second empirical chapter examines ideological differences in moral

reasoning and demonstrates how open-ended responses can be leveraged to show how media

exposure can increase the moralization of politics. Lastly, the third empirical chapter analyzes

the content of online discussions to investigate the role of moral appeals in persuasion and

compromise. In contrast to some previous research in moral psychology, the results indicate that

moralized arguments do not necessarily foster divisiveness. Instead, they may help overcome
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disagreements as long as people speak the same moral language.

Converse (1964) began his seminal study on the nature of belief systems by postulating that

“what is important to study cannot be measured.” Yet, recent advances in automated text

analysis may provide new avenues to capture concepts that are indeed important to study and

have been difficult to assess in the past. This dissertation attempts to highlight such areas

where the incorporation of open-ended measures can contribute to long-standing debates in the

literature. From a methodological perspective, the dissertation discusses the advantages—and

potential pitfalls—of open ended measures in the field of political psychology. If we aim for a

better understanding of how people think about politics, we should focus more on how they talk

about politics.
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Chapter 2
Let’s Talk Politics:

A Naive Approach for Measuring Political Sophistication∗

Abstract

This paper proposes a simple but powerful framework to measure political sophis-

tication based on open-ended survey responses. Discursive sophistication utilizes

automated text analysis methods to capture the complexity of individual attitude ex-

pression. I validate the approach by comparing it to conventional political knowledge

metrics in multiple studies using different batteries of open-ended items. The paper

then illustrates how the measure can help refine previous insights from the litera-

ture such as the oft-cited gender gap in political knowledge. Women might know

fewer facts about institutions and elites, but they do not differ substantively in the

sophistication of their expressed political beliefs.

∗The code for this chapter is available on GitHub: https://github.com/pwkraft/knowledge.
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2.1 Introduction

One of the most important tasks for citizens in modern democracies is to vote for candidates who

represent their interests and hold their elected officials accountable. While there have been long-

standing debates about whether citizens are sufficiently informed to fulfill this task, fundamental

issues regarding the measurement of knowledge continue to plague the discipline (Mondak, 2001;

Sturgis, Allum, and Smith, 2008; Pietryka and MacIntosh, 2013). Most analyses rely on batter-

ies that assess individuals’ factual knowledge about political institutions and officeholders (e.g.,

Delli Carpini and Keeter, 1996). Theoretically, these survey questions should cover information

that is necessary and/or sufficient for citizens to make competent decisions in a given context

(c.f., Lupia, 2006, 2015). Yet, determining such a set of items proves to be extremely difficult,

especially since there are systematic differences in types of knowledge (Barabas et al., 2014).

Even within a given policy area, people may disagree about which facts are crucial for political

competence due to inherent value differences (Lupia, 2015).

Despite these difficulties, most empirical studies rely on a set of off-the-shelf knowledge

questions rather than justifying their choices theoretically. As Lupia (2006, 219) points out,

“[m]ost political knowledge questions are not derived from a replicable or transparent logic about

how their answers bear on a voter’s ability to make decisions of a particular quality.” It is therefore

not surprising that conventional metrics do not properly capture policy-specific information (e.g.,

Gilens, 2001) or other knowledge relevant to citizens’ preferences and decision-making (c.f.,

Graber, 2001, 43–68). In a recent review, Cramer and Toff (2017, 756) eloquently summarize:

“All of this work suggests that we are missing a lot by equating information levels as measured

in traditional knowledge batteries with civic competence. By focusing on what people do not

know rather than what they do know and how they use that information, we are likely missing

the empirical reality of citizens’ political knowledge.”

While some scholars contend that simple tests of factual information are nevertheless the best

available proxy for political awareness (e.g., Zaller, 1990), others rely on broader conceptualiza-
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tions of sophistication that incorporate additional dimensions such as education and income (e.g.,

Jacoby, 2006). Notwithstanding, the fundamental issue remains that knowledge quizzes rarely

cover information that is relevant for citizen competence (Lupia, 2006). In a similar vein, Druck-

man (2014) describes individual levels of political information as inadequate to measure “quality

opinion” since there is no consensus about what information is necessary in the first place. In-

stead, Druckman advocates “less focus on the content/substance of opinions [...] and more on

the process and specifically the motivation that underlies the formation of those opinions” (2014,

478, emphasis in the original).

The framework proposed herein follows this call by using a person’s open-ended responses to

develop an indicator of discursive sophistication. The measure examines how respondents discuss

their political beliefs in their own words and incorporates information about the number of con-

siderations raised, the relative descriptiveness in word choice, as well as the level of opinionation.

The approach is therefore naive in that it does not presuppose pieces of information as necessary

for political competence but rather examines the respondents’ justification of their preferences at

face value. Measuring sophistication based on people’s verbatim attitude expression provides two

major advantages compared to off-the-shelf factual knowledge items: (1) it directly captures the

extent to which a respondent’s political beliefs are based on elaborate reasoning, and (2) it can

easily pinpoint competence in specific areas by incorporating targeted open-ended items.

I validate the measure across multiple data sets by comparing it to conventional factual

knowledge scores as predictors of various indicators of competence. While the measures share a

considerable amount of variance, they are far from equivalent. Indeed, discursive sophistication is

a stronger predictor of turnout and other forms of political participation than traditional metrics.

After validating the measurement approach, the paper illustrates how discursive sophistication

can help refine previous insights in the literature by re-examining an oft-cited finding in empirical

research—the gender gap in political knowledge. Contrary to previous research, I find no evidence

for such a gap based on open-ended responses. While women might score lower than men on

factual knowledge about political institutions and elites, there are no differences in the complexity
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of expressed political attitudes.

2.2 Opinion Formation and Attitude Expression

In modern democracies, citizens can engage in politics through various means such as voting in

local, state, or federal elections. Depending on the institutional setup, they may also directly

decide on specific policies through referenda. In these contexts, we are concerned with the ability

of citizens to make high quality decisions in accordance with their underlying interests. Given

that it is challenging to determine what information is indeed necessary and/or sufficient to

make competent decisions in a given context, a useful alternative is to concentrate on whether

people are motivated to engage in elaborate reasoning when forming their preferences (Druckman,

2014). In previous research, scholars have induced people to engage in in-depth processing by

asking them to justify their opinions (e.g., by providing specific reasons; Kunda and Sinclair,

1999; Redlawsk, 2002; Bolsen, Druckman, and Cook, 2014a; Druckman, 2014). In an analogous

way, we can examine how citizens justify their preferences in order to evaluate whether they

engaged in elaborate and sophisticated reasoning (see also Rosenberg, 1988; Rosenberg, Ward,

and Chilton, 1988). If respondents are motivated and able to engage in in-depth processing

to form quality opinions, they should discuss multiple considerations related to a political issue

and show awareness of arguments for and against certain positions (Cappella, Price, and Nir,

2002). Rather than trying to develop recall items that presupposes a set of facts as necessary

for political competence, I therefore analyze how individuals discuss their preferences related to

a given political task.1

My approach is consistent with influential theoretical accounts of political sophistication which

focus on the structure of belief systems. For example, Converse (1964) emphasizes the importance

of the level of conceptualization as the main characteristic of sophistication rather than isolated

1A similar approach is taken by Colombo (2016) who investigates the competence of Swiss citizens voting in
policy referenda. Colombo conceptualizes competence as a voter’s ability to justify his or her political decisions,
and measures the concept by manually coding open-ended responses to survey questions.
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pieces of factual information. Similarly, Tetlock (1983, 1993) uses the term integrative complexity

to describe the degree to which considerations related to an issue are interconnected. Luskin

(1987) also defines political sophistication based on the structure of individual belief systems,

arguing that they can vary on three separate dimensions: (1) their size – i.e. the number

of cognitions, (2) their range – i.e. the dispersion of cognition over categories, and (3) their

constraint – i.e. the extent to which cognitions are interconnected in a meaningful way. Political

sophistication, in turn, is seen as the conjunction of these dimensions: “A person is politically

sophisticated to the extent to which his or her [political belief system] is large, wide-ranging, and

highly constrained.” (Luskin, 1987, 860).

Overall, this body of work suggests that differences in sophistication should be reflected in the

way individuals describe and justify their political beliefs. Crucially, a measure of sophistication

that is based on how individuals discuss their preferences in their own words can be directly applied

in various settings to target specific political tasks such as choosing between candidates, parties, or

policy propositions. Rather than having to devise a new set of questions that attempt to capture

information necessary to make competent decisions, we can simply analyze how respondents

elaborate on their related preferences in verbatim.

2.3 Measuring Discursive Sophistication

How would a politically sophisticated person who engages in in-depth processing discuss his or her

views compared to a less informed individual? Consider a survey where respondents are asked to

describe their attitudes toward specific policies or candidates running for office in a set of open-

ended items. In such a scenario, the structure of individual political belief systems (i.e., size,

range, and constraint) as well as the level of motivation to engage in more elaborate reasoning

should be reflected in their verbatim responses. In the following, I discuss three different attributes

of open-ended survey responses that should be indicative of sophistication in attitude expression.

First of all, sophisticated individuals should be able to elaborate more on their political at-
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titudes. If people possess a large, wide-ranging, and constrained belief system, they should be

able to recall a large number of considerations related to political actors or issues. I rely on

the structural topic model framework (Roberts et al., 2014) to extract the number of topics

mentioned by each respondent in a survey.2 First, denote Wi as the set of words contained in

a response of individual i. Each word w ∈ Wi is assigned to a topic t∗ ∈ {1, ..., T}, such that

P (t∗|w,Xi) > P (t|w,Xi)∀t �= t∗.3 In other words, each unique term in a response is assigned

to the topic that has the highest likelihood of having generated that term, given the model. The

set of topics that are mentioned by respondent i across all words in Wi can then be denoted as

T ∗
i and the number of considerations can be written as:

considerationsi =
|T ∗

i |
maxi |T ∗

i |
. (2.1)

The measure is re-scaled to range from zero to one by dividing raw count of topics by the

maximum number of topics observed across individuals.

However, sophisticated respondents should not only be able to mention a larger number of

raw considerations when discussing politics. The level of sophistication should also be reflected

in the word choice describing the underlying issues. Individuals who possess a constrained system

of beliefs should be more inclined to use terms that are highly descriptive of a given topic (e.g.,

the economy or taxes) rather than broad terms that could be attributed to any topic and are not

clearly related to politics. Highly descriptive word choice is conceptualized as the sum of term

likelihoods P (w|t∗) given topic assignments over the entire set of words in Wi:

word choicei =

∑
Wi

P (w|t∗)
maxi

[∑
Wi

P (w|t∗)
] (2.2)

Again, the measure is re-scaled to range from zero to one by dividing all values by the empirical

2See below for more information on the set of open-ended responses, pre-processing choices, as well as on the
topic model specification.

3Note that P (t|w,Xi) =
P (w|t)P (t|Xi)

P (w|Xi)
. In the context of structural topic models, Xi denotes the covariates

used to predict individual topic prevalence (see Roberts et al., 2014, for details).
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maximum observed across all individuals in the data.

Lastly, sophisticated individuals should hold opinions about each political actor or policy that

they are asked to discuss. Given a set of multiple open-ended probes focusing on different issues,

sophisticates should be able to express their attitudes towards each question in terms of both

approval or disapproval. Responses that reflect high levels of sophistication should therefore

display a greater level of opinionation, which is conceptualized as the diversity of relative lengths

for each open-ended response (specified as the Shannon entropy):

opinionationi =
−
∑J

j=1 pij ln pij

ln J
(2.3)

where pij is the proportion of words in the response of individual i to question j ∈ {1, ..., J}

relative to the overall size of the individuals’ response. The variable ranges from 0 (only one

question was answered) to 1 (all questions were answered with the same word length per answer).

Together, the three measures form a composite metric of sophistication in political attitude

expression by calculating their respective average for each respondent. Like each individual com-

ponent, the resulting discursive sophistication score ranges from 0 to 1:

discursive sophisticationi =
1
3
(considerationsi + word choicei + opinionationi). (2.4)

Overall, a highly sophisticated individual can be expected to respond to a set of open-ended items

by giving a more elaborate response that focuses on multiple considerations using terms that are

highly descriptive of each topic and addresses his or her attitudes towards all relevant political

actors or policies more or less equally.4

4Note that this approach differs from recent work on sophistication in speeches and other sources of political
texts (e.g., Spirling, 2016; Benoit, Munger, and Spirling, 2017) as it explicitly targets complexity independent of
pure linguistic style.
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2.4 An Overview of Data Sources and Open Ended Items

The measure of discursive sophistication is validated using multiple surveys employing different

sets of open-ended questions. Each survey focuses on sophistication in the context of distinct

political tasks, namely the evaluation of (1) candidates running for public office, (2) broad issue

areas such as health care and gun legislation, and (3) policy referenda. The data sets and items

used to compute discursive sophistication are briefly described below.5

2.4.1 2012 & 2016 American National Election Study

The main analyses are based on the 2012 and 2016 wave of the American National Election Study

(ANES), which consist of a representative survey of about 5000 adults in the months before the

US Presidential election in each year. About 2000 respondents in both waves participated in

face-to-face interviews while the remaining respondents filled out the survey online. For the

purpose of the present analyses, I rely on the pooled datasets while controlling for differences

in survey mode. The measure of discursive sophistication is based on open-ended questions in

which respondents were asked in the pre-election wave of the survey to list anything in particular

that they like/dislike about the Democratic/Republican party as well as anything that might

make them vote/not vote for either of the Presidential candidates. They were probed by the

interviewer asking “anything else?” until the respondent answered “no.” Overall, there are a

total number of 8 open-ended responses where individuals described their beliefs and attitudes

towards political actors. Individuals who did not respond to all of the open-ended items (420 in

2012; 204 in 2016), or who responded in Spanish (228 in 2012; 43 in 2016), are excluded from

the analysis.

5See Appendix A.1 for descriptive information on open-ended responses in each dataset, structural topic
model results, and individual components of discursive sophistication. Appendix A.2 contains further details on
pre-processing steps and modeling choices for the structural topic models as well as robustness checks, which
include preText analyses proposed by Denny and Spirling (2018). Lastly, Appendix A.3 provides information on
the remaining variables included in the analyses.
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2.4.2 2015 YouGov Survey

In order to replicate and extend the main analyses, I rely on a separate nationally representative

survey employing an alternative set of open-ended responses. The data was collected by YouGov in

December 2015 and contains responses of 1000 U.S. citizens.6 As part of this study, respondents

were asked to describe their attitudes towards two prominent political issues that were discussed

frequently in the media. First, they were asked in a closed format whether they favor or oppose

stricter gun laws. Subsequently, they were asked to respond to the following two questions:

• Still thinking about the question you just answered, what thoughts came to mind while you

were answering that question? Please try to list everything that came to mind.

• Thinking about the mass shootings that have occurred in the U.S. in the last few years,

what factors do you think are responsible for the shootings?

Second, the respondents reported on their attitudes towards the Affordable Care Act in a closed

format and were then asked to elaborate in their own words by answering the following questions:

• Still thinking about the question you just answered, what thoughts came to mind while you

were answering that question? Please try to list everything that came to mind.

• For decades, experts have observed that the United States spends far more per person on

health care than any other country. However, the U.S. falls behind on most measures of

health care outcomes, such as life expectancy. What factors do you think are responsible

for the state of our health care system?

Here, discursive sophistication is computed based on the verbatim responses to the four preceding

questions using the same procedures described above. Compared to the open-ended likes/dislikes

items included in the 2012 and 2016 ANES, the questions directly address considerations related

to specific policy issues that were prominent in the political discourse at the time of the survey.

6See Clifford and Jerit (2018) for details on the study.
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Respondents who did not provide an answer to any of the open-ended questions were removed

from the analysis (48).

2.4.3 Swiss Referendum Survey

Lastly, I examine survey data on Swiss citizens justifying their vote choices on multiple referenda

used in a recent analysis by Colombo (2016). The author compiled a data set of cross-sectional

surveys administered in Switzerland after national popular votes on multiple policy propositions.

The original surveys were conducted as representative samples after each of thirty-four national

policy votes that were held between 2008 and 2012 resulting in a total of about 27,000 obser-

vations. However, respondents were only asked to justify their decision for or against a given

proposition in verbatim if they participated in the vote in the first place. As such, about 5,000

individuals in the data set did not provide an open-ended response. The remaining respondents

were asked to describe the main reason as well as additional justifications for their decision in two

separate items. As before, discursive sophistication is computed based on verbatim responses to

both questions.

2.5 A First Look at Discursive Sophistication

Before turning to the validation, I begin by directly comparing discursive sophistication to al-

ternative metrics of political knowledge in the 2012 and 2016 ANES. The standard approach

to measuring political knowledge in surveys is to ask a set of factual questions about political

institutions. The ANES surveys include such a basic item battery, inquiring for example about the

number of times an individual can be elected President of the United States, or how the current

U.S. federal budget deficit compares to the deficit in the 1990s. I combine responses on these

items to form an additive index of factual knowledge about politics. As an additional benchmark,

I consider interviewer assessments of each respondent’s political sophistication (c.f., Bartels 2005
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factual knowledge questions.

Overall, while discursive sophistication and the alternative measures are clearly correlated, the

relationship between each metric is far from perfect. To provide some intuition as to whether

the variation in discursive sophistication is theoretically meaningful, I present an example of

open-ended responses of two individuals in the 2016 ANES who identified as Republicans and

scored equally on the factual knowledge score (3 out of 4 correct responses), but varied highly in

discursive sophistication. The results are presented in Table 2.1.

A: Low Sophistication Response B: High Sophistication Response

Clinton (+) Politician.
Clinton (-) The fact that she has links to Al-Qaeda. Caught in lies.
Trump (+) Says what he thinks.
Trump (-) He is going to start a civil war. I feel like

he is racist.
Reality TV star, poor businessman

Democrats (+) Middle class minded.
Democrats (-) Too many handouts.
Republicans (+) Economic growth conscious.
Republicans (-) For the big business.

Disc. Soph. 0.162 0.461

Table 2.1: Example of open-ended responses for low and high scores on discursive sophistication
with equal factual knowledge scores (3 out of 4 correct responses). Column A displays the
verbatim responses of an individual who scored low on discursive sophistication and column B
displays the verbatim responses of an individual who scored high on the open-ended measure. Each
row represents one of the likes/dislikes items included in the analysis. Note that the responses in
this table were slightly redacted for readability (spelling errors removed, etc.).

Each row in the table represents one of the open-ended responses (like/dislike for each can-

didate/party). Column A displays the responses of an individual who scored low on discursive

sophistication and column B displays the responses of a high scoring individual. Cells are empty if

a respondent refused to provide a response. Even though both individuals are measured to have

equal factual political knowledge, there are systematic differences in their response behavior that

can be attributed to their political sophistication. Overall, respondent A provided a less elaborate

response, only focused on a narrow range of issues, and only reported attitudes on two items.

Irrespective of whether one agrees with the specific statements or whether they are factually
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accurate (e.g., Clinton’s connection to Al-Qaeda), A’s response pattern is suggestive of a less

sophisticated political belief system and a lower level of motivation to engage in in-depth process-

ing about both parties and candidates. Overall, this initial result suggests that the variation in

discursive sophistication captures meaningful differences in response behavior that overlaps with

traditional knowledge metrics while displaying some unique variation. The following sections will

show that this variation is also politically consequential.

2.6 Discursive Sophistication and Political Competence

I validate the measure of discursive sophistication by directly examining its effects on individual

competences to perform political tasks in modern democracies (c.f., Lupia, 2006, 2015). More

specifically, I consider the potential role of political sophistication in promoting (1) engagement

and participation in politics, (2) the ability to incorporate new information, (3) precise positioning

of candidates running for election, and (4) well-justified policy preferences. In the following, each

point will be addressed using one of the three data sets described above.

2.6.1 Engagement and Participation in Politics

Political sophistication is often argued to promote individual engagement and participation in

politics. In fact, factual knowledge items have been validated in the past based on their strong

relationship with outcomes such as turnout and other forms of participation (c.f., Lupia, 2015,

230–233). Figure 2.2 compares the effects of discursive sophistication and factual knowledge in

the 2012 and 2016 ANES on four dependent variables related to political engagement: turnout,

non-conventional participation, internal efficacy, and external efficacy. The model predicting

turnout is estimated via logistic regression while the estimates for the three remaining dependent

variables are based on OLS. Each model equation includes both sophistication measures while

controlling for gender, education, income, age, race, church attendance, survey mode (face-to-
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face vs. online), as well as the Wordsum vocabulary score measuring verbal intelligence.
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Figure 2.2: Effects of sophistication on turnout, non-conventional participation, internal efficacy,
and external efficacy in the 2012 and 2016 ANES. For each dependent variable, the figure displays
the change in expected values after increasing each sophistication measure from -1 to +1 standard
deviation from its mean (including 95% confidence intervals). Model estimates are based on
logistic regression (turnout) or OLS (non-conventional participation, internal efficacy, external
efficacy). Both sophistication measures are included simultaneously while controlling for gender,
education, income, age, race, church attendance, survey mode, and Wordsum vocabulary scores.
Full model results are displayed in the appendix, Tables A.1 and A.2.

Each panel displays the expected difference in the respective dependent variable for a two

standard deviation increase in each sophistication measure, while holding all other variables con-

stant at their means. Overall, discursive sophistication is a stronger predictor of turnout, non-

conventional participation, as well as (to a lesser extent) internal and external efficacy. In the

2012 ANES, the positive effect of factual knowledge on participation is statistically indistinguish-

able from zero when controlling for discursive sophistication. Furthermore, there is a negative

effect of factual knowledge on external efficacy in the 2016 ANES. In contrast, the positive effect

of discursive sophistication on external efficacy is more consistent with previous research. Consid-

ering these initial results, a potential concern may be that discursive sophistication is confounded

by personality characteristics that influence verbatim response patterns as well as engagement.

Appendix A.4 provides additional analyses controlling for such factors that might drive verbosity

(extraversion and being reserved) as well as individual response length itself. The substantive

conclusions remain unchanged.
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2.6.2 Incorporation of New Information

Competent citizens should not only engage in politics but are also expected to be sufficiently

informed about the issues of the day. As such, they have to be attentive to their media envi-

ronments and incorporate potentially relevant new information about parties, office-holders, and

policies. Indeed, Zaller (1990, 1992) and others argue that tests of factual information about

politics are the best available proxy for awareness. In this analysis I draw on the 2015 YouGov

study to explore whether discursive sophistication or factual knowledge serves as a better predic-

tor of people’s ability to incorporate new information from media sources. As part of the survey,

respondents were asked to read a newspaper article about a fictional infectious disease and were

subsequently asked to answer questions about information provided in the article (e.g. regarding

symptoms, modes of contraction etc.). I compute an additive index counting the pieces of infor-

mation that were correctly recalled (information retrieval) as a measure of the ability to retrieve

information from a news article on a non-partisan issue that is related to public health policies.
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Figure 2.3: Expected information retrieval in the 2015 YouGov Study as a function of political
sophistication (including 95% confidence intervals). Estimates are based on a linear regression
model controlling for education, income, age, church attendance, gender, and race. Full model
results are displayed in the appendix, Table A.3.

Figure 2.3 displays the relationship between political sophistication and disease information

retrieval in the 2015 YouGov study. Estimates are based on a linear regression model controlling

for education, income, age, church attendance, gender, and race. As a benchmark for discursive
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sophistication, I again consider the effect of factual knowledge based on a battery of eight items

similar to the knowledge questions in the ANES. Both discursive sophistication as well as factual

knowledge increase the amount of information individuals are able to recall from a news article

discussing a fictional disease. Similar to the previous results, the effects are stronger for discursive

sophistication than for factual knowledge scores. The degree to which citizens discuss their own

political beliefs in a more elaborate manner is not only a stronger predictor of political engagement

but also serves as a better proxy for the ability to incorporate new information about a non-partisan

issue.

2.6.3 Precise Positioning of Candidates

Citizens who are attentive to politics and able to incorporate new information should ultimately

be better informed about the policies put forward by parties and political elites. This is a crucial

component of citizen competence in representative democracies since precise knowledge about

the policy positions held by candidates who are running for office allows voters to hold them

accountable. Figure 2.4 presents the results of multiple heteroskedastic regressions where the

error variance in candidate placements on multiple issues included in both ANES waves (gen-

eral ideology, government spending, defense spending, health insurance policy, job guarantee,

government assistance to Blacks, environment vs. jobs trade-off) is a modeled as a function of

discursive sophistication as well as factual knowledge (see Jacoby, 2006, for a similar procedure).

More formally, each model for a given candidate placement on a specific policy issue takes the

following form:

y ∼ N(μ, σ) (2.5)

μ = Xβ (2.6)

log(σ) = Zγ, (2.7)
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where y is the vector of policy placements across respondents, X is a matrix of covariates predict-

ing average candidate placements μ (self-placement, education, income, age, church attendance,

gender, race, and survey mode), Z denotes the covariates predicting the error variances σ (dis-

cursive sophistication, factual knowledge, Wordsum score), and β and γ are the parameters to

be estimated.

The figure displays the estimated reduction in error variances of candidate placements when

each sophistication measure is increased by two standard deviations. Larger negative values indi-

cate a stronger reduction in error variances and hence more precise candidate placements. Both

factual knowledge and discursive sophistication significantly decrease error variances in policy

placements of presidential candidates. Some interesting differences, however, emerge when com-

paring both waves of the ANES. In the 2012 election, discursive sophistication in open-ended

responses was a slightly weaker predictor of precise candidate placements than performance on

factual knowledge quizzes across multiple issues. This picture is reversed in the 2016 election,

where more elaborate open-ended responses were strongly predictive of precise candidate place-

ments. Factual knowledge, on the other hand, did not significantly improve the precision of

candidate placements for multiple issues.

2.6.4 Well-Justified Policy Preferences

Beyond keeping track of the candidates’ positions, competent citizens should be knowledgeable

about the underlying policies themselves and be able to justify their own preferences. Here, I

explore the extent to which high levels of discursive sophistication correspond to well-justified

policy preferences in open-ended responses. As mentioned above, the Swiss surveys included

items that asked respondents to explain why they voted in favor or against a given proposition in

multiple policy referenda. To corroborate the face validity of discursive sophistication, I examine

whether the measure is related to Colombo’s (2016) manual coding of the respondents’ level of

justification, which assessed the content, elaboration, and complexity of open-ended responses.
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Figure 2.4: Error variance reduction in candidate placements on multiple issues in the 2012 and
2016 ANES. The figure displays the difference in estimated error variances after increasing each
sophistication measure from -1 to +1 standard deviation from its mean (including 95% credible
intervals). Models are estimated in Stan using non-informative priors. Detailed model results
including convergence statistics are displayed in the appendix, Tables A.4 and A.5.

The results are presented in Figure 2.5. Since the Swiss post-referendum surveys were con-

ducted in three different languages (German, French, and Italian), I computed the measure of

discursive sophistication separately for each group of respondents. The figure displays the dis-

tribution of discursive sophistication for each level of justification coded by Colombo (2016) as

well as the correlation coefficients for both respective variables. Across all three language groups,

discursive sophistication is systematically higher among respondents with the highest level of justi-

fication and both measures are positively correlated (r = 0.29, 0.25, and 0.35, respectively). The

proposed measure of discursive sophistication therefore shows a high degree of correspondence

with individual levels of justification assessed by independent manual coders.

To summarize, the results presented thus far indicate that discursive sophistication shares

common characteristics with factual political knowledge measures. Compared to conventional

metrics, the proposed measure performs as least as well as a predictor of essential competences
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Figure 2.5: Discursive sophistication and manually coded level of justification (Colombo, 2016)
in Swiss post-referendum surveys. The plot compares kernel densities of discursive sophistication
for each manually coded level of justification.

that allow citizens to engage successfully in politics. In fact, discursive sophistication is a stronger

predictor of certain outcomes (such as different forms of political participation) than conventional

knowledge scores. In the following, I turn to an application to illustrate how discursive sophisti-

cation can help refine important previous insights from the literature on political knowledge.
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2.7 Application: The Gender Gap in Political Knowledge

A common finding in public opinion research is the fact that women have lower levels of observed

political knowledge than men. For example, Verba, Burns, and Schlozman (1997) report that

women score lower on political information, interest, and efficacy, which decreases their respective

levels of political participation. Since gender differences in political information and interest can

only partly be explained by resource-related factors such as individual levels of education, the

authors diagnose a “genuine difference in the taste for politics” between men and women, which

they suspect to be driven largely by socialization (see also Wolak and McDevitt, 2011). Indeed,

Dow (2009, 117) describes the systematic gender differences in knowledge “one of the most

robust findings in the study of political behavior.”

The discussion revolving around this apparent gender gap is closely intertwined with the

methodological debate about measuring political knowledge. For example, Mondak and Anderson

(2004) suggest that women are more likely to report that they do not know the answer to a recall

question whereas men are more inclined to guess. Correcting for the systematic differences in the

propensity to guess, however, mitigates the gender gap in knowledge but does not eliminate it

completely (see also Lizotte and Sidman, 2009). Other aspects of the survey context have been

shown to affect gender differences in political knowledge. For example, McGlone, Aronson, and

Kobrynowicz (2006) present evidence that the gender gap is exacerbated in an environment that

induces stereotype threat, for example if women are aware of the fact that the study focuses on

gender differences or if they are interviewed by a male interviewer. However, gender differences

are not only induced by how researchers ask their questions, but also by the question content

itself. For example, Dolan (2011) argues that the gap can be closed by focusing on gender-

relevant political knowledge items such as information about women’s representation in the federal

government (see also Graber, 2001; Fraile, 2014; Jerit and Barabas, 2017). Similarly, Stolle and

Gidengil (2010) report that the gender gap disappears when people are asked about more practical

issues related to the government (e.g., benefits and services).
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Overall, the gender gap has been shown to be influenced by how we ask for political information

in surveys, as well as the kind of knowledge that is required for a correct response. Indeed, a

comprehensive cross-national analysis of election studies in 47 countries between 1996 and 2011

suggests that question format and content account for large portions of the variance of gender

disparities in political knowledge (Fortin-Rittberger, 2016).

2.7.1 Descriptive Results

How do men and women compare on the different metrics of political sophistication in the surveys

analyzed in the present study? Figure 2.6 displays the average levels of discursive sophistication as

well as conventional metrics comparing both genders. While we observe a sizable and statistically

significant gender gap for factual knowledge in both ANES surveys, this difference disappears

for discursive sophistication. These results are replicated in the 2015 YouGov survey. As before,

we observe a significant gender gap in factual knowledge which disappears using the discursive

measure. Of course, it is important to ask whether this absence of a gender gap in discursive

sophistication is theoretically meaningful or rather an artifact of the measurement approach itself.

One way to investigate this question is to explore gender differences in discursive sophistication

using the Colombo (2016) data and comparing them to her manually coded measure. That way,

we can not only examine whether the lack of a gender gap in discursive sophistication replicates

using an additional survey, but also check whether there is an equivalent lack of gender differences

in Colombo’s alternative measure of citizen competence in direct democracies. If discursive

sophistication captures a person’s motivation to undertake in-depth processing and form quality

opinions (and assuming these characteristics do not differ by gender), there should be no difference

between men and women on either metric (discursive sophistication and Colombo’s measure). As

shown in the bottom row of Figure 2.6 there are indeed no significant gender differences on both

metrics across all three languages in the Swiss referendum surveys. The absence of a gender gap

is consistent whether open-ended responses are coded manually or using the proposed measure
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of discursive sophistication.
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Figure 2.6: The gender gap in political sophistication. The figures display mean levels of so-
phistication for each measure comparing men and women (including 95% confidence intervals).
Gender differences in factual knowledge in the 2012/2016 ANES and 2015 YouGov survey (top
row) are statistically significant with p < .05. Gender differences in discursive sophistication and
manually coded levels of justification (Colombo, 2016) are not statistically significant.

2.7.2 Controlling for Alternative Explanations

Prior research suggests that at least part of the gender gap in political knowledge can be attributed

to real discrepancies in resources and engagement. To the extent that differences between men

and women can be explained by these underlying factors, they are less likely to be an artifact of the

measurement of knowledge itself. Accordingly, we need to control for determinants of political

knowledge to provide a more comprehensive examination of the veracity of observed gender

differences. Figure 2.7 displays estimated effects of various potential common determinants of

factual knowledge and discursive sophistication on both measures. Previous studies consistently

27



www.manaraa.com

2.7. APPLICATION: THE GENDER GAP IN POLITICAL KNOWLEDGE

showed that political information levels are positively related to high media exposure, frequent

political discussions, education, and income. Furthermore, I include age, race, church attendance,

and survey mode (face-to-face vs. online) as additional control variables.
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Figure 2.7: Common determinants of political sophistication. Estimates are OLS regression
coefficients with 95% confidence intervals. Dependent variables are discursive sophistication
as well as conventional metrics of political knowledge. Full model results are displayed in the
appendix, Tables A.6 and A.7.

After controlling for common determinants, discursive sophistication again reveals no signif-

icant differences between men and women in both ANES surveys as well as the 2015 YouGov

study. The gender gap in factual political knowledge, however, persists and is substantively as

well as statistically significant after controlling for various resource-related factors. Even though

women do not perform as well as men on political quizzes, they do not differ substantially in

complexity and sophistication when they describe their political preferences. The effects of the

remaining variables are quite similar across both measures and different surveys. Knowledge and

sophistication is significantly higher among respondents who are more exposed to political news
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media, discuss politics frequently, are more educated, and have higher income.8 Overall, the

finding that determinants of political sophistication are consistent across models lends additional

validity to the open-ended measure.

To summarize, we only observe a significant gender gap when looking at conventional recall-

based measures, a result that previous research (at least partly) attributed to the content (i.e., fo-

cusing on issues that are less relevant to women) and format (i.e., stereotype-threat and guessing)

of the question batteries. When using the alternative measure—discursive sophistication—any

evidence for systematic differences between men and women disappears.

2.7.3 Explaining the (Lack of the) Gender Gap

If it is the case that women are able to close the gender gap in discursive sophistication because

they are able to focus on different considerations that are salient to them when discussing their

political preferences, we should observe systematic variation in the issues men and women discuss

in open-ended responses. Based on the structural topic model used to compute discursive sophis-

tication, I now examine the subset of topics that showed the largest absolute gender difference

in topic prevalence in the 2012 and 2016 ANES. The results are displayed in Figure 2.8.

Positive coefficients indicate that women are more likely than men to mention a given topic,

and vice versa. As such, the top six topics are more prevalent among men and the bottom

six have a higher probability to be mentioned by women. Each coefficient is labeled with the

five highest probability terms related to the topic to illustrate its content. Across both ANES

studies, women were less likely than men to discuss foreign affairs, economic issues, or the

Supreme Court. Instead, they focused on issues related to women’s rights, equality, or health

care. The considerations taken into account by women when discussing their political preferences

8An interesting deviation, however, is the effect of survey mode in the 2012 and 2016 ANES. Respondents
in online surveys score significantly higher on factual knowledge than in face-to-face interviews. This difference
can be attributed to the fact that individuals are able to look up answers for factual knowledge questions while
taking an online survey (c.f., Clifford and Jerit, 2016). For discursive sophistication, on the other hand, individuals
perform better in the face-to-face survey. Open-ended answers in online surveys may be less elaborate because
respondents have to manually type their responses.
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Figure 2.8: Gender differences in topic proportions in open-ended responses based on the struc-
tural topic model used to compute discursive sophistication (including 95% confidence intervals).
Coefficients indicate the difference in predicted topic prevalence among men and women; positive
values indicate higher prevalence among women. Labels are based on the five highest probability
terms related to the topic.

are therefore clearly different from men’s and—crucially—the issues raised by men happen to be

more aligned with what political scientists often deem as necessary information (i.e., pertaining to

the economy, institutions, elites, etc.). Yet, from a normative perspective, there is no reason to

assume that one set of issues should be more important for citizens when forming their political

preferences and making competent voting decisions.

2.8 Conclusion

Political scientists should worry less about pure levels of factual knowledge and instead focus

on the necessary conditions for individuals to make competent decisions. Competence in the

context of political decision-making and voting requires citizens to hold informed attitudes about

their representatives. Factual knowledge about political institutions might be a useful proxy for

competence in certain scenarios. However, it cannot address directly whether individuals hold

well-considered opinions about political actors they try to hold accountable. In comparison, the
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measure of discursive sophistication proposed here is agnostic about the specific contents of peo-

ple’s beliefs, but directly captures the complexity of individual attitude expression. Furthermore,

it can be easily applied to assess sophistication in any decision-making context (such as a policy

referendum or a local election) by fielding targeted open-ended questions related to the relevant

underlying beliefs and preferences.

The findings presented in this paper show that conventional knowledge indices and the discur-

sive measure share a substantial amount of variance. However, they are far from being identical

and capture different aspects of sophistication. Most importantly, using the discursive mea-

sure, evidence for the gender gap commonly reported using factual knowledge scales disappears.

Women might know fewer facts about political institutions, but they do not differ substantively

in the complexity of their expressed political beliefs. The fact that women perform just as well

as men on discursive sophistication across various surveys can be attributed to the fact that they

focus on different considerations when evaluating political parties and candidates. This issue has

long been recognized in the literature (e.g., Graber, 2001; Dolan, 2011), but it cannot be prop-

erly addressed while relying exclusively on off-the-shelf political knowledge batteries. As discussed

at the outset, Zaller (1992) and others made the argument that testing for factual information

provides the best measure of political awareness as it captures “what has actually gotten into

people’s minds, which, in turn, is critical for intellectual engagement with politics” (21). The

results presented in this paper suggest that a direct examination of open-ended responses provides

a viable alternative approach.
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Chapter 3
Is It All About Values?

Measuring Morality in Political Attitude Expression∗

Abstract

This study explores whether and how individuals evoke moral considerations when

discussing their political beliefs. Analyzing open-ended responses in the 2012 Amer-

ican National Election Study (ANES) using a previously validated dictionary, I find

systematic ideological differences in moral reasoning—even when respondents are not

explicitly asked about morality. The study proceeds to show that the reliance on moral

considerations in attitude expression is amplified by the moral content of individual

media environments.

∗This chapter is a reprint of a short article: Kraft, Patrick W. 2018. “Measuring Morality in Political Attitude
Expression.” The Journal of Politics (forthcoming): https://doi.org/10.1086/696862. The code for the chapter
is available on GitHub: https://github.com/pwkraft/mft.
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3.1 Introduction

Increasing levels of polarization have renewed scholarly interest in the psychological and attitudi-

nal differences between liberals and conservatives (Jost, 2006). One such area of research focuses

on the moral underpinnings of ideology. According to Moral Foundations Theory (MFT), moral

thinking is organized by at least five dimensions: care/harm, fairness/cheating, loyalty/betrayal,

authority/subversion, and sanctity/degradation (Graham et al., 2013). Liberals and conserva-

tives differ in their emphasis on each foundation, with liberals prioritizing care and fairness, and

conservatives endorsing all five dimensions equally (Graham, Haidt, and Nosek, 2009).

A series of recent studies shows that the moral foundations influence issue preferences (Kertzer

et al., 2014), candidate trait evaluations (Clifford, 2014), and vote choice (Iyer et al., 2010). Re-

search further suggests that moral framing in elite communication can elicit attitude change (e.g.

Clifford et al., 2015; Feinberg and Willer, 2013). For the most part these studies measure moral

reasoning with the Moral Foundations Questionnaire (MFQ), which explicitly asks respondents

to judge the importance of considerations related to the five foundations (e.g., Graham et al.,

2011). Yet, by explicitly asking about morality, researchers presuppose an important link that

requires more careful empirical investigation.

The present study explores how people utilize moral arguments in day-to-day political rea-

soning in a more unobtrusive context. Using a moral dictionary validated in previous studies

(Graham, Haidt, and Nosek, 2009), I propose a novel approach to analyze individual verbatim

responses to open-ended likes/dislikes questions in the 2012 American National Election Study

(ANES). Measuring moral reasoning in open-ended responses directly captures whether political

attitudes are infused by morality without being prompted by the language of a questionnaire.

Insofar as moral intuitions play a role in political attitude expression, citizens should rely on the

moral foundations when discussing their opinions about political actors, even if not explicitly

asked to do so.

The analysis begins by replicating previous findings regarding MFT and ideology using the
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open-ended measure. Consistent with MFT, the results reveal systematic differences between

liberals and conservatives in the reliance on specific moral considerations. Furthermore, these

differences in verbatim moral reasoning predict candidate preferences and vote choice—even

after controlling for a person’s party identification. Integrating a large-scale content analysis of

individual media environments, I proceed to show that people who are exposed to moral rhetoric

in political news are more likely to rely on moral considerations when discussing their political

beliefs. Overall, this study improves conventional dictionary-based approaches to analyze open-

ended responses and showcases the integration of individual media environments to trace the

influence of media exposure on attitude expression.

3.2 Method

This study utilizes the moral foundations dictionary created by Graham, Haidt, and Nosek (2009)

to identify references to specific moral considerations when respondents discuss what they like

and dislike about political parties and candidates.1 Other studies have used (variations of) this

dictionary to identify the moral foundations in elite communication (e.g., Clifford et al., 2015)

or political advertising (e.g., Lipsitz, 2018), but to date no research has examined verbatim at-

titude expressions in surveys. Based on the terms signaling each foundation in the dictionary,

any document can be scored according to its emphasis on the respective moral dimension. Con-

ventional dictionary-based methods usually consist of the proportion of signal word occurrences

in each document (e.g., Graham, Haidt, and Nosek, 2009). However, some dictionary terms

are problematic when applied to verbatim survey responses. In particular, certain words might

be too ubiquitous to be regarded as an unambiguous indicator for specific moral considerations.

For example, “leader” is a signal word for the authority dimension. However, respondents may

describe the qualities of presidential candidates as leaders irrespective of moral considerations

related to authority.

1See Appendix B.1 for the full content of the dictionary.
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One way to address this problem would be to revise the dictionary and eliminate ambiguous

words. Yet such revisions could be arbitrary and leave too much discretion to the researcher.

Drawing on techniques developed in the field of information retrieval, I propose an alternative

approach. If a specific dictionary term like “leader” is commonly used to describe presidential

candidates, it is likely that the term can be used in multiple contexts and is not necessarily

unique to the moral domain. Terms that are used by almost all respondents therefore provide

less information about differences in their (moral) reasoning than terms that only occur in few

responses. In this study, MFT scores are computed for a foundation by weighting each term in

the dictionary according to its ubiquity across documents, which serves as a proxy for the term’s

discriminative information:

MFTif =
1

Wi

∑
t∈Df

[
wit ∗ log10

(
N

nt

)]
, (3.1)

where MFTif denotes the score of document i for foundation f , Wi is the total number of words

in document i, t indicates a term in the set of signal terms in foundation dictionary Df , wit

denotes the number of occurrences of term t in document i, N represents the total number

of documents, and nt is the number of documents in which the term t appears. The weight

represents the inverse of the proportion of documents in which the target term appears.2 Terms

that are ubiquitous across the entire corpus receive a lower weight, and terms that appear in only

few documents receive a higher weight.

Each document is an individual’s verbatim response to a set of open-ended questions. As such,

a respondent’s MFT score for foundation f is the weighted proportion of words in the response

that signal the respective foundation. The score has a lower bound of 0 (document does not

contain any dictionary terms) and is independent of document length (since it is based on relative

occurrences). Higher scores imply larger proportions of dictionary terms in a document. Most

importantly, however, words that appear in nearly all open-ended remarks affect MFT scores less

2This specification is usually referred to as tf-idf weighting and is commonly used in quantitative text analysis
(see Manning et al. 2008, ch. 6 for an introduction).

35



www.manaraa.com

3.3. RESULTS

than words that appear only in a few responses because ubiquitous terms convey less information

about differences across individuals. Overall, the MFT score provides a correction for potential

distortions due to suboptimal terms in the dictionary. Since nominal values of the MFT score

above zero do not have a clear substantive interpretation, they are rescaled to unit variance.

3.3 Results

Open-ended responses to the likes/dislikes items in the 2012 ANES were aggregated for each

individual and pre-processed by correcting spelling errors before computing MFT scores. Ap-

pendix B.2 provides detailed information on the procedure, including the weighting scheme and

raw proportions of individuals mentioning each foundation. Results for the sanctity dimension

are not presented below due to its low general prevalence in individual attitude expressions.3 To

account for confounding factors related to the respondents’ eloquence when discussing their po-

litical attitudes, all models reported below include controls for education, logged overall response

length, as well as the Wordsum vocabulary score measuring verbal intelligence.

3.3.1 Ideological Differences

MFT scores measure the weighted proportion of moral foundation terms in an open-ended re-

sponse. Since they are bounded at zero (i.e., response does not contain any moral words), I begin

by estimating a set of Tobit regressions using ideology to predict individual MFT scores for each

moral foundation.4 Figure 3.1 compares liberals and conservatives while holding all other variables

constant at their respective means. To facilitate their substantive interpretation, I decompose

the estimates into the effect of ideology on the probability of mentioning a specific foundation at

all (i.e., the probability the MFT score is larger than zero) as well as the degree of emphasis on

the foundation given that it was mentioned by a respondent (i.e., the change in the MFT score

3Only about 3.6% of respondents mentioned the sanctity dimension.
4Full estimates for this and all subsequent models are presented in Appendix B.4.
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given that it is larger than zero, measured in standard deviations).5
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Figure 3.1: Difference between liberals and conservatives in the probability of mentioning a moral
foundation (left panel) and in the MFT score given that the foundation was mentioned (right
panel), holding control variables at their respective means (along with 95% confidence intervals).
Control variables include age, sex, race, church attendance, survey mode, education, response
length, and the Wordsum vocabulary score. Full model results are displayed in the appendix,
Table B.3.

Positive values denote a higher probability of mentioning the respective moral foundation

(left panel) or a higher MFT score (right panel) among individuals who identified as liberals,

while negative values indicate a higher probability/higher score among conservatives. The effects

are consistent with the expectations of MFT for three out of four moral foundations. Liberals

are about 8 percentage points more likely than conservatives to mention the foundations of

care and fairness. Furthermore, given that respondents mention these two foundations at all,

liberals emphasize it more than conservatives when evaluating political parties and candidates.

The MFT score for the care foundation is about 0.12 standard deviations higher among liberals

than conservatives. The effect is slightly larger for the fairness dimension. Conversely, being

conservative is associated with an increased loyalty MFT score by about 0.1 standard deviations.

There are no significant differences between liberals and conservative on the authority dimension.

5See for example McDonald and Moffitt (1980) for details on decomposing Tobit estimates.
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3.3.2 Moral Considerations and Vote Choice

A skeptic may worry that the verbal expression of moral considerations might not be as strongly

related to other forms of political behavior (e.g., vote choice) as moral foundations measured

by the MFQ. To address this concern, Figure 3.2 presents the changes in expected probabilities

of voting for the Democratic (vs. Republican) presidential candidate in the 2012 election for

individuals emphasizing the moral foundations in their open-ended responses. The estimated

probabilities are based on logit models including MFT scores for each moral foundation as in-

dependent variables as well as controls for various sociodemographic characteristics. Individuals

who emphasized moral considerations related to the care and fairness foundations were more

likely to vote for Barack Obama than for Mitt Romney. Respondents who emphasized the loyalty

foundation, on the other hand, were less likely to vote for Obama.6
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Figure 3.2: Change in predicted probabilities of voting for the Democratic rather than Republican
candidate when MFT score is increased from its minimum (no overlap between dictionary and
response) by one standard deviation, holding control variables constant at their respective means
(along with 95% confidence intervals). Control variables include party identification, age, sex,
race, church attendance, survey mode, education, response length, and the Wordsum vocabulary
score. Full model results are displayed in the appendix, Table B.4

The effects on vote choice might not seem large, but bear in mind that the measure of moral

reasoning is based solely on the content of open-ended responses in which respondents were

not explicitly asked about morality. The fact that moral considerations evoked by respondents

are nevertheless related to their political preferences indicates that their open-ended comments

6Appendix B.3.3 shows similar results in an analysis of feeling thermometers towards parties and candidates.
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about both candidates and parties are imbued with moral content that in turn relates to political

judgments in the manner suggested by MFT. As such, analyzing how individuals talk about their

political preferences prior to an election helps us predict their subsequent vote choice.

3.3.3 Media Content and Exposure to Moral Rhetoric

It can also be informative to examine the reliance on moral considerations in general rather than

focusing only on individual foundations. For example, a recent study found that moral language

in political ads elicits emotional responses among recipients (Lipsitz, 2018). Here, I investigate

whether exposure to moralized discourse in the media is associated with a stronger general reliance

on moral considerations in attitude expression. For each individual, I compute the sum of MFT

scores to measure emphasis of any moral foundation. The main independent variable captures

moralization of media environments based on a content analysis of media sources consumed by

each individual. Using Lexis-Nexis, I retrieved the content of 28 media sources covering either

presidential candidate during the survey field period in the last month of the campaign (October

2012) and coded the emphasis on moral considerations using the weighted dictionary approach

described earlier.7 Based on each source’s content, I create a measure that represents the extent

to which each individual’s media environment emphasized moral considerations by averaging

(median-centered) MFT scores of all media outlets retrieved by a respondent.

Figure 3.3 presents the results of a Tobit model where effects are again decomposed into the

probability of mentioning any moral foundation (left panel) as well as the emphasis on morality,

given that any foundation was mentioned (right panel). Individuals who are exposed to media

sources that report on the campaign in a more moralized manner put a stronger emphasis on

moral considerations in their open-ended responses. Although it is difficult to determine the causal

ordering, the pattern is consistent with research suggesting that people adopt moral arguments

from their media environment (e.g., Clifford et al., 2015).

7Sources include e.g., New York Times, CNN.com, and Fox News Programs. See Appendix B.2.2 for details.
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Figure 3.3: Effect of MFT content in individual media environments on the probability of mention-
ing any moral foundation (left panel), and on the summed MFT score given that any foundation
was mentioned (right panel), holding control variables at their respective means (along with 95%
confidence intervals). Control variables include political knowledge, general media exposure, po-
litical discussion frequency, age, sex, race, church attendance, survey mode, education, response
length, and the Wordsum vocabulary score. Full model results are displayed in the appendix,
Table B.5.

3.3.4 Robustness Checks

To this point, the analyses assume that the dictionary-based approach captures the theoretical

concept of interest—morality. Yet, the terms in the dictionary may also be recovering other (i.e.,

non-moral) patterns in word choice. Appendix B.3 presents the results of multiple supplementary

analyses to alleviate this concern for both open-ended responses as well as media environments.

Two results are briefly highlighted here.

First, could the ideological differences in open-ended responses be explained by the survey

context? To test for this possibility, I replicate the analysis from Figure 3.1 using data from a

random-digit-dial adult sample of residents within a 25 mile radius of a large northeastern state

university conducted between early January, 2001 and July, 2003. Compared to the ANES, the

survey varied the mode (phone), political context (non-election year, Republican presidency), as

well as the set of open-ended items (discussing liberals and conservatives as social groups rather

than candidates and parties). Notwithstanding these changes, the ideological differences in moral

reasoning are consistent with the results presented above.
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Second, even if the patterns can be replicated, can the dictionary really capture underlying

moral rhetoric? In an additional analysis, I compare dictionary-based MFT scores with individual

assessments of moralization conducted by an independent group of researchers. Feinberg and

Willer (2013) explored moral rhetoric in a set of 232 newspaper op-eds on environmental issues

by asking a group of coders to assess the degree to which they used rhetoric grounded in moral

foundations. Moralization measured using MFT scores is positively correlated with individual

coder assessments that did not rely on any dictionary (although modestly, r = 0.27).

3.4 Discussion

Moral Foundations Theory has become an influential framework for understanding ideology and

political attitudes. Yet, existing measures fail to directly assess whether individuals rely on moral

considerations in their day-to-day political reasoning. I address this gap by examining moral

arguments in individual attitude expression. Consistent with MFT, there are systematic patterns

in the emphasis on moral considerations among liberals and conservatives for three out of four

foundations. Liberals are more likely to mention considerations related to care and fairness,

whereas conservatives are more likely to emphasize the moral foundation of loyalty. Moreover,

morality in attitude expression is related to vote choice and the exposure to moralized political

discourse in the mass media is associated with increased reliance on moral considerations.

That said, ideological differences on binding foundations (loyalty, authority) appear less persis-

tent than those on individualizing foundations (care, fairness). Appendix B.3.2 examines potential

explanations by analyzing subsets of the dictionary and the open-ended items. Liberals are more

likely to mention the authority foundation in the context of positive moral endorsements (virtues)

when they discuss aspects they liked about their in-party. In contrast, there is suggestive evidence

that conservatives are more likely to discuss the authority dimension in the context of negative

endorsements (vices). This finding indicates that liberals and conservatives attach diverging

meanings to certain foundations, which promises to be a fruitful area for future research.
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Overall, this study improved conventional dictionary-based approaches in order to utilize a

largely neglected data source: verbatim open-ended responses. Using this method, scholars can

study moral reasoning in surveys that do not contain the MFQ simply by relying on open-ended

items. Lastly, the approach outlined here allows for a seamless integration of media content in

the analysis of moral reasoning, which can further illuminate how exposure to political discourse

fosters ideological differences in moral reasoning. In times of growing partisan polarization, a

better understanding of the antecedents of this ideological divide is essential.
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Change My View:

Do Moral Appeals Facilitate Compromise?∗

Abstract

The American electorate is becoming increasingly polarized. According to research

in moral psychology, these growing disagreements between liberals and conservatives

can be attributed to fundamental differences in the moral frameworks that shape

individual ideology. Indeed, scholars suggest that ideologues would be more likely to

reach compromise if both sides spoke the same “moral language.” While this implicit

assumption has intuitive appeal, it remains largely untested empirically. Drawing on

a unique dataset from the online discussion board Reddit, this paper examines how

moral appeals can affect individual persuasion and the likelihood of compromise.

∗The code for this chapter is available on GitHub: https://github.com/pwkraft/cmv.
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4.1 Introduction

Recent years have witnessed a resurgence in partisan polarization in the United States. Politically

engaged citizens hold more diverging policy views, are more ideologically extreme, and exhibit

stronger negative affect towards out-partisans than in the past (Hetherington, 2001; Abramowitz

and Saunders, 2008; Iyengar, Sood, and Lelkes, 2012; Mason, 2015; Huddy, Mason, and Aarøe,

2015; Iyengar and Westwood, 2015). A growing literature in moral psychology attributes this

divide (at least partially) to fundamental differences in moral frameworks that guide liberal and

conservative thinking (e.g., Haidt, 2012; Graham et al., 2013). A recent analysis by Garrett and

Bankert (2018), for example, finds that individual tendencies to moralize politics exacerbates

affective polarization between Democrats and Republicans, which ultimately results in greater so-

cial distance and hostility towards out-partisans. More generally, moral conviction as an attribute

of attitude strength has been shown to have wide-ranging behavioral consequences (Skitka, Bau-

man, and Sargis, 2005; Skitka and Morgan, 2014), including diminishing people’s willingness to

compromise in the realm of politics (Ryan, 2014, 2017).

Do these findings imply that morality in politics is always bound to foster disagreements

and hostility between opposing views? Recent research building on Moral Foundations Theory

pioneered by Haidt (2007) and colleagues suggests otherwise. According to this view, disagree-

ments about morality are rooted in the underlying intuitions that form people’s moral frameworks

(Haidt, 2012). For instance, differential emphasis on basic moral dimensions predicts attitudes

on culturally divisive issues such as abortion, the death penalty, or same-sex marriage (Koleva

et al., 2012). More importantly, however, speaking the same “moral language” can overcome

ideological divides. Indeed, political arguments can persuade individuals holding opposing views

to the extent that they are emphasizing common moral ground (e.g., Day et al., 2014; Feinberg

and Willer, 2015). Moral frames that rely on this logic, for example, were shown to be effective in

convincing conservatives to embrace environmental protection policies and sustainable behavior

(Kidwell, Farmer, and Hardesty, 2013; Feinberg and Willer, 2013).
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However, few studies examined the persuasiveness of congruent moral appeals beyond the

context of simple framing scenarios. Instead, they mostly focus on the effect of isolated mes-

sages without giving participants real opportunities to respond or engage in a dialogue. Political

discourse is more complex and it is therefore unclear whether previous findings directly translate

into more dynamic environments. Accordingly, the suggested potential of moral arguments to

help overcoming disagreements—for example in the context of political discussions—is largely

assumed as a potential implication and has not been subjected to a direct empirical test. Polit-

ical discussions are an important source of information for citizens (Huckfeldt et al., 1995) and

they have been shown to increase engagement and tolerance of opposing views (Mutz, 2002).

Furthermore, Druckman and Nelson (2003) demonstrate that elite framing effects—often viewed

as a potential source of polarization—can be mitigated by discussions in heterogeneous groups.

Other research shows that such conversations can overcome polarization and partisanship (Klar,

2014). Notwithstanding, most research on deliberation pays little attention to the actual dis-

cussion contents (see Barabas, 2004; Karpowitz, Mendelberg, and Shaker, 2012; Mendelberg,

Karpowitz, and Oliphant, 2014, for notable exceptions). As a result, we know very little about

the role of moral arguments as a potential moderator of discussion effects, which—depending on

the perspective in moral psychology—might hurt or harm the potential for compromise.

The present study fills this gap by analyzing the content of more than 10,000 conversations

on the active Reddit community /r/ChangeMyView1 (CMV). Discussions on CMV—which are

anonymous but at the same time successful in maintaining civil discourse—provide an ideal

environment to explore correlates of argument persuasiveness across a wide array of topics. For

the analyses presented here, I rely on a dataset of matched argument pairs extracted from CMV

by Tan et al. (2016), who focused on the role of linguistic features that predict argument strength.

My analysis extends these results by examining the effects of moral appeals on attitude change.

The findings show that moral arguments can facilitate compromise, but only to the extent that

they are congruent with the moral framework of the opposing discussant.

1https://www.reddit.com/r/changemyview/
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4.2 Theoretical Background

Politics is centered around persuasion and the exchange of opposing arguments. Officeholders,

legislators, and activists spend much of their time trying to convince citizens to support one policy

over another. As Cobb and Kuklinski (1997) eloquently note, “[p]ersuasion, changing another’s

beliefs and attitudes, is about influence; and influence is the essence of politics” (88-89). Of

course, attempts to persuade are not only limited to elite communications. Citizens discuss

political issues with their peers, which turns social networks into a major information source

influencing individual attitudes (e.g., Huckfeldt et al., 1995; Ahn, Huckfeldt, and Ryan, 2010;

Lazer et al., 2010). The following sections briefly discuss previous approaches to persuasion in

politics and connects them to research in moral psychology that helps inform our understanding

of the nature of compelling arguments.

4.2.1 Two Routes to Persuasion

One influential framework to conceptualize and explain persuasive communication is the Elab-

oration - Likelihood Model (ELM) developed by Petty and Cacioppo (1986a,b). The theory

distinguishes two separate routes to persuasion, each characterized by their distinctive conse-

quences for a message’s effectiveness to change people’s attitudes. The first type—the central

route—is a result of thoughtful processing and a thorough evaluation of the argument’s merit.

According to this process, people who are sufficiently motivated will incorporate arguments after

careful consideration and update their attitudes accordingly. The second type of persuasion, on

the other hand, does not require elaborate processing but rather relies on simple cues based on the

source of the argument (e.g., group membership, attractiveness, etc.). This route to persuasion

is called the peripheral route and it can operate without much scrutiny regarding the content

of the message (see also Chaiken and Eagly, 1989, for a similar distinction between systematic

and heuristic processing). It follows from this distinction that people’s motivation and capability

to engage in elaborate processing determines whether the persuasiveness of communications is

46



www.manaraa.com

CHAPTER 4. CHANGE MY VIEW

driven by argument strength itself or rather peripheral cues.

Since contextual factors and individual predispositions affect whether messages are closely

scrutinized, different types of arguments may be more or less effective under varying circum-

stances. For example, Cobb and Kuklinski (1997) analyze the influence of an argument’s com-

plexity on it’s persuasiveness in two issue areas (NAFTA and health care). Interestingly, they find

that while complex arguments were more compelling in the context of international trade, simple

arguments proved more effective when discussing the issue of health care. However, the question

of why these differences arise is left largely unanswered by Cobb and Kuklinski (1997). One

explanation for the inconsistencies is the variation in people’s motivation and ability to engage in

more thoughtful processing (i.e., their elaboration likelihood). In the absence of such motivation,

they are more likely to rely on peripheral cues which renders complex arguments ineffective. A

potential motivating stimulus may be the argument’s linkage to a person’s values. For example,

Nelson and Garst (2005) presents experimental evidence showing that people are paying more

attention to messages that are consistent with their own value orientation. Participants who

received messages that evoked their own values engaged in deeper processing which ultimately

made them favor strong arguments and resist weak ones.

Moral appeals may therefore influence the effectiveness of persuasive communications through

multiple channels. They may directly improve the merits of the argument itself (central route),

they may serve as identity-based cues and heuristics (peripheral route), or they may increase a

person’s motivation to scrutinize a message in a more elaborate way (see also Petty and Cacioppo,

1986b). As will be further described below, the present analysis focuses on the influence of moral

appeals on argument strength in the context of elaborate processing and the central route to

persuasion.
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4.2.2 Morality and the Potential for Compromise

There are two broad strands of literature in moral psychology that ultimately lead to diverging

predictions regarding the effects of moral appeals on argument persuasiveness. Research on Moral

Conviction conceptualizes moralization as a unique feature of attitude strength (Skitka, Bauman,

and Sargis, 2005). According to this view, moral convictions are perceived as “absolutes, or

universal standards of truth that others should also share” (Skitka, 2010, 269). As such, moral

convictions are viewed by individuals as applying to everyone (universality), they do not require an

immediate underlying rationale but are rather seen as facts about the world (objectivity), they can

be independent of authority and group norms (autonomy), they elicit strong emotional reactions,

and they have an inherent motivational quality (motivation/justification) (Skitka, 2010).

Building on this work, Ryan (2014) argues that moral convictions are not restricted to issues

that are traditionally perceived as “moral,” such as abortion or same-sex marriage, but can also

include other issues such as economic policies. The degree of moral conviction may therefore

vary between individuals as well as across issues. Ryan (2014) further shows that the propensity

to moralize—i.e. the tendency to view an issue as a question of “right and wrong”—is related

to political participation, extreme political attitudes, arousal of negative emotions, and hostility.

In a subsequent study, Ryan (2017) suggests that moralization reorients behavior from maxi-

mizing gains to the general adherence to rules. Across multiple studies, the author shows that

this tendency translates into stronger opposition to compromise about political issues and de-

creased support for compromising politicians. These patterns should also translate into attitudes

towards—and interactions with—others who hold opposing views. Indeed, moral conviction has

been shown to be related to stronger preferences for social distance from (and hostility towards)

attitudinally dissimilar others and lower cooperativeness in groups holding heterogeneous views

(Skitka, Bauman, and Sargis, 2005). This theoretical perspective therefore ultimately suggests

that arguments that emphasize an issue in terms of deeply held moral mandates should entrench

people to maintain their prior attitudes and therefore reduce the argument’s persuasiveness.
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However, not everyone agrees with this general prediction. In fact, Moral Foundations The-

ory (MFT) offers a more differentiated view regarding the role of moral appeals in facilitating

compromise. The theory proposes a taxonomy of basic moral intuitions that is closely related to

ideological thinking. According MFT, liberals focus on individualizing moral foundations, which

include care/harm and fairness/cheating. Conservatives, on the other hand, also emphasize the re-

maining binding foundations of loyalty/betrayal, authority/subversion, and sanctity/degradation

(Haidt and Graham, 2007; Graham, Haidt, and Nosek, 2009). Differential emphasis on these

moral dimensions is systematically related to attitudes towards a wide variety of divisive political

issues (e.g. Koleva et al., 2012; Kertzer et al., 2014; Low and Wui, 2015), personality traits like

individual social dominance orientation and right-wing authoritarianism (Federico et al., 2013),

as well as voting behavior (Franks and Scherr, 2015). Overall, this body of research suggests

that liberals and conservatives endorse different moral foundations and that these differences are

closely related to political attitudes, evaluations, and behavior.

An implicit assumption made in this literature is that liberals and conservatives would be

more likely to come to agreements if only they focused on the same moral foundations. For

example Haidt (2012, 365) concludes in his book The Righteous Mind: Why Good People Are

Divided by Politics and Religion: “Once people join a political team, they get ensnared in its

moral matrix. They see confirmation of their grand narrative everywhere, and it’s difficult—

perhaps impossible—to convince them that they are wrong if you argue with them from outside

of their matrix” (emphasis added). In an different article, Graham, Haidt, and Nosek (2009,

1040) contend that their findings “help explain why liberals and conservatives disagree on so

many moral issues and often find it hard to understand how an ethical person could hold the

beliefs of the other side: Liberals and conservatives base their moral values, judgments, and

arguments on different configurations of the five foundations.”

Several framing studies examining the effects of moral arguments that are congruent with

ideological predispositions support this view. For example, binding appeals have been shown to

increase recycling behavior among conservatives, whereas individualizing arguments were effective
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among liberals (Kidwell, Farmer, and Hardesty, 2013). Similarly, Feinberg and Willer (2013)

find that pro-environmental frames emphasizing concerns related to the purity dimension reduce

attitudinal gaps of conservatives vis-à-vis liberals. Further studies suggest that morally congruent

appeals are effective in shifting attitudes of ideologues on various other issues as well (e.g., Day

et al., 2014; Feinberg and Willer, 2015).

Both theories of morality therefore lead to diverging expectations regarding the effect of moral

appeals on the potential for compromise: While the moral conviction literature suggests that any

type of moral appeal should make it harder to overcome disagreements, MFT contends that

agreement can be facilitated if two discussants focus on the same underlying moral dimensions.

The question whether emphasizing the same foundations can facilitate compromise has important

implications—especially in our current political environment. Somewhat surprisingly, however,

this claim has not been subjected to a direct empirical test in the context of political discussions.

4.2.3 Hypotheses

The structure and dynamics of political discussions can be prohibitively complex, making it difficult

to derive clear expectations regarding the persuasiveness of individual arguments and their role in

achieving compromise. In order to gain some analytical leverage, consider the following simplified

scenario of a conversation between two discussants, A and B, who disagree on some issue x.

Suppose further that only A’s opinion is malleable and may change as an outcome of the discus-

sion. B’s own position is firm and she is solely trying to challenge A’s view. The conversation

begins with A making an opening statement describing and defending her opinion—potentially

relying on moral justifications. B then engages in the discussion and may try to persuade A using

either moralized or non-moralized arguments. Of course, A and B can continue to respond to

each others’ statements until either A changes her opinion or the conversation ends without atti-

tude change. Both theoretical perspectives described in the previous section suggest contrasting

hypotheses regarding the persuasiveness of B’s appeals:
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H1 (Moral Conviction): Arguments that involve moral appeals will be less persuasive than

arguments that do not involve moral appeals.

H2 (Moral Foundations): Arguments that involve moral appeals will be more persuasive than

arguments that do not involve moral appeals, but only if they are

congruent with the opening statement’s moral framework.

To reiterate, in this unidirectional model of a discussion, only A stands to maintain or change

her prior view, whereas B attempts to persuade her discussant. Compromise is achieved in this

scenario if B is able to persuade A to change her attitude. One of the main advantages of this

structure is that it enables a clear analytical distinction between statements that are intended as

justifications to defend and bolster one’s own view (i.e., A’s arguments) and challenges that are

targeted to alter a discussant’s opinion (i.e., B’s arguments), which is not feasible in a free flowing

discussion where—at least potentially—all views are malleable. The following section illustrates

how conversations on the Reddit community /r/ChangeMyView resemble this stylized concep-

tualization of a discussion and therefore provide an ideal environment to test both competing

hypotheses.

4.3 The Subreddit “ChangeMyView”

Reddit is an online discussion board organized into thematic forums called subreddits. Users can

join these communities based on their interests and each subreddit has its own norms and etiquette

that are enforced by voluntary moderators. /r/ChangeMyView (CMV) is a subreddit where

participants can initiate a discussion by posting an opening statement establishing a personally

held view on a particular issue (e.g., “CMV: I believe that the gay marriage discussion isn’t as

important as the media portrays it to be.”), followed by a brief explanation of their underlying

rationale. Other users are then invited to challenge the original poster’s (OP) opinion by providing

counterarguments. OPs respond to the challenges and—crucially—identify individual posts that

changed their mind by awarding a “Delta” (Δ). The community is dedicated to civil discourse—
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even for divisive issues—and encourages OPs to be open to changing their views and to award

Δs genuinely (see also Jhaver, Vora, and Bruckman, 2017).2 To date, the subreddit has more

than 500,000 subscribed users.

As an illustrative example, consider the following discussion on marriage equality that was

posted in 2014. The thread begins with the following opening statement (the posts were slightly

edited for readability):

CMV: I believe that the gay marriage discussion isn’t as important as the media
portrays it to be.

The real problem is the concept of marriage itself. In my view, LGBT couples are
already married, regardless of the legislation that is imposed on them. Marriage isn’t
a set of civil rights that confirms your connection to your partner, it’s the choice you
make to be in private, daily, lifelong commitment to another being.

Tradition dictates that in order to be ‘properly’ married you have to exchange vows,
get a ring, and have a massive celebration (the set of traditions change based upon
the culture.) but marriage isn’t that, it is simple commitment to another person.
The main issue that gay marriage has is that not all couples are given the same civil
liberties, but this does not mean that their marriages are void. Marriage isn’t decided
by bystanders, it’s decided by the people who live inside the union. It is for this very
reason that a gay couple getting married doesn’t affect your own marriage.

I’ve held this opinion for a while but have never had the opportunity to see if it stood
up to criticism. CMV.

Here, the OP argues that marriage equality should be less of a controversy since the defining

feature of marriage is the commitment in a relationship rather than its legal status. Several users

argued against this view from various perspectives. Below is a sample response that ultimately

lead the OP to award a Δ to indicate that it changed his or her view:

That would be true if it was just some odd tradition. But it isn’t just the ceremony,
but also a tax.

Right now there is a gay tax. Gay couples have to pay higher taxes than straight
couples because the government gives a tax break for married couples. The reason for
this is that married couples tend to be more efficient and better for the government.

2The current set of rules for original posts as well as responses can be accessed at https://www.reddit.
com/r/changemyview/wiki/rules. Additionally, an overview of the current rules is included in Appendix C.1.
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The government wants to encourage marriage, so as with all things they encourage
they subsidize it.

Gay people provide the exact same benefits to marriage, if not more! Adoption being
the largest one.

This tax comes through in multiple ways. The yearly tax and through inheritance.
The government doesn’t tax inheritance as much for marriage, but if they are simply
partners then they get taxed when their “partner” dies.

The state also doesn’t allow for gay couples see their loved ones in hospitals or prison
because they aren’t married.

If this was just in the church I wouldn’t care. But this is much more than that.

Note that in principle, the OP could have reacted to this root response by providing additional

justifications and the discussion between both users could have continued for a few posts. In this

case, the OP directly provided a Δ. However, other discussants were less successful in persuading

the OP. In contrast to the previous example, the following response did not receive a Δ:

If gay marriage is not allowed in a state

1. Their marriages technically are null and void, as the state does not recognize
them.

2. Marriage is not actually decided by the people in the union, since there are legal
requirements as well as legal benefits. Which brings me to my next point.

3. There are several legal benefits (as well as tax benefits) to being married. States
which do not allow gay marriage do not give these legal benefits to gay couples.

You might believe you are married to someone, but the term “marriage” is a political
one indeed since it has legal ramifications.

While both responses emphasize the importance of legal considerations in justifying the need

for marriage equality, only one of the contributions persuaded the OP sufficiently such that she

awarded a Δ.

This online format provides an ideal opportunity to explore the correlates of argument per-

suasiveness consistent with the stylized structure outlined in the previous section. Discussions

begin with a short explanation of a person’s opinion on a given topic. Multiple users attempt to
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counterargue the OP’s point of view from various perspectives in a civil dialogue. Most impor-

tantly, OPs explicitly identify and label arguments they deemed persuasive enough to change their

views. The nature of the conversations on CMV as well as the anonymity of individual users turns

the focus on the content and merits of arguments (i.e., the central route to persuasion) rather

than source cues and identity-related factors. In contrast to past framing studies which usually

implement single messages, users on CMV evaluate a multitude of available arguments, which

allows for a unique counterfactual design to study persuasive messages that can be directly linked

to the OP’s initial justifications. Lastly, examining discussions on CMV allows for an examination

of a wide array of issues.

Recent research in machine learning and computational linguistics has started to use CMV

to study online discussions (Wei, Liu, and Li, 2016; Hidey et al., 2017). The following analyses

leverage a set of matched argument pairs extracted from CMV by Tan et al. (2016), who explore

interaction dynamics on CMV by analyzing linguistic features (such as, for example, the use

of personal pronouns) that predict persuasiveness as well as the malleability of original posts.

Their dataset includes more than 10,000 discussions that were posted on the subreddit between

January 2013 and May 2015. It is important to note that the analysis published by Tan et al.

(2016) focuses less on the content of discussions (i.e., what is being said) but rather examined

discussion dynamics and linguistic characterics (i.e., how it is expressed) to predict persuasiveness.

The following analyses explicitly turn to the effects of moral content on discussion outcomes.

4.4 Opinion Change in Online Discussions

Consider again the simplified model of a discussion between person A and B, where A stands to

defend her view against the challenges put forward by B. While the hypotheses specified above

are focused on the persuasiveness of B’s arguments (i.e., discussion posts that respond to the

OP in the context of CMV), it is helpful to first explore the opening statements initiating each

discussion and examine the extent to which OPs are willing to award Δs in the first place.
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To provide an initial overview of the range of topics that are covered in the set of 10,000

initial statements included in the data, I extract 20 clusters of co-occurring terms via Latent

Dirichlet Allocation (Blei, Ng, and Jordan, 2003). The topic model is solely based on contents

of the original posts starting each discussion thread (disregarding subsequent comments). State-

ments were pre-processed by removing numbers, punctuation, symbols, hyphens, URLs, as well

as stopwords. All remaining terms were stemmed and only included if they appeared in at least

10 different posts. Figure 4.1 presents the average topic proportions across opening statements

based on the model. For each topic, the plot additionally displays the ten most likely word stems

as well as a descriptive label on the y-axis.

Conversations on CMV range across a variety of topics such as economic issues, gender/sexuality,

or domestic and international politics. Of course, it could be argued that some of these topics—

for example those related to religion—more easily lend themselves to concerns about morality.

Notwithstanding, recent work in moral psychology by Ryan (2014) and others routinely empha-

sizes that in principle, any issue bears the potential to be moralized by individuals. However, in an

effort to preclude any concerns about potential confounding effects related to topic selection, the

main analyses reported below focuses on comparing arguments within a given discussion thread.

The Internet is not necessarily known as a place where people are willing to change their mind

about any issue. Yet, CMV maintains an open atmosphere that encourages users to acknowledge

arguments that change their perspective. The rules of the subreddit state that users should

“Award a delta if you’ve acknowledged a change in your view. [...] Please note that a delta is not

a sign of ‘defeat’, it is just a token of appreciation towards a user who helped tweak or reshape

your opinion. A delta also doesn’t mean the discussion has ended.”3 Of course, this does not

imply that every OP awards a Δ throughout a conversation. Figure 4.2 displays the number of

discussion threads included in the dataset where OPs indicated that one of the responses changed

their mind.

In about two thirds of discussions on CMV between 2013 and 2015, OPs did not award a

3 https://www.reddit.com/r/changemyview/wiki/rules, last accessed April 22, 2018
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Figure 4.1: Average topic proportions in opening statements on /r/ChangeMyView/ based on
a basic LDA model with 20 topics. The plot additionally displays the ten most likely terms
associated with each respective topic.

Δ for any of the counterarguments that were put forward, which leaves about 3,000 individual

threads where OPs indicated that at least one of the responses changed their views. Interestingly,

additional analyses included in the supplementary material show that there are only minimal

differences in topic proportions between discussion threads that resulted in persuasion versus

threads that did not (see Appendix C.4).

In their original study, Tan et al. (2016) mainly investigated linguistic patterns (e.g., use

of personal pronouns) and differences in style (formatting etc.) that predicted resistance to

persuasion among OPs. They conclude for instance that “comparative adjectives and adverbs are

a sign of malleability, while superlative adjectives suggest stubbornness.” The goal of the present

analysis, in turn, is to go beyond linguistic patterns that are unrelated to content and explore

the role of moral appeals in facilitating or inhibiting compromise. In order to capture moralized

arguments, I rely on the MFT dictionary proposed by Graham, Haidt, and Nosek (2009), which

contains lists of word stems that signal each of the five moral foundations (care, fairness, loyalty,

authority, sanctity) as well as a category of general moral terms.4

4See Appendix C.2 for the complete dictionary.
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Figure 4.2: Number of discussions on /r/ChangeMyView/ that resulted in opinion change (at
least one Δ awarded by OP) versus not.

Figure 4.3 displays the percentage of dictionary terms for each foundation in the opening

statements initiating a discussion on CMV (in proportion to the total number of words in each

post). The plot compares the reliance on moral terms between OPs that subsequently changed

their view versus OPs that did not. As an initial observation, it is interesting to note that the

distribution of dictionary terms across foundations is strikingly similar to the proportions of moral

terms in open-ended responses to the likes-dislikes questions included in the American National

Election study (c.f., Kraft, 2018): The most prevalent dimensions are care and authority, while

occurrences of sanctity are largely negligible. Observing these similarities is noteworthy since

they are suggestive of a common mechanism driving the emphasis on moral considerations when

justifying preferences in a public opinion survey as well as in online discussions.

More important for the purposes of this paper is the fact that the percentage of dictionary

terms across foundations appears smaller among opening statements that resulted in opinion

change than among those that did not. More specifically, OPs who did not award any Δs in

the subsequent discussion put a significantly stronger emphasis on moral considerations related

to loyalty and authority (p < .01 in both cases after accounting for multiple comparisons using

Bonferroni correction). Similar results can be obtained after aggregating all moral dictionary

terms in a single category: OPs who were not persuadable on CMV use more words related to

morality overall than OPs who indicate that the discussion changed their view (p < .001).
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Figure 4.3: Moral foundations and persuadability: Average percentage of dictionary terms relative
to the total number of words in each opening statement beginning a discussion, comparing
discussions where the OP subsequently awarded a Δ (opinion change) or not (including 95%
confidence intervals).

At first look, the findings appear consistent with the moral conviction literature, which posits

that people who hold moralized attitudes are less willing to compromise and deviate from their

prior beliefs (e.g., Skitka, Bauman, and Sargis, 2005; Ryan, 2014, 2017). Yet, there are important

issues that make it difficult to draw strong conclusions based on these initial results. First of

all, there may be unobserved confounding factors that are related to both the OPs willingness

to award Δs as well as the chosen discussion topic (which could be more or less aligned with

moral considerations). The content of opening statements may also induce selection bias in

user responses which can impact the nature of their comments and ultimately the productivity

of discussions. Furthermore, there is no way of contrasting the potentially diverging impact of

morally congruent arguments by exclusively examining the malleability of initial opinions. The

following analyses address these problems by comparing the relative persuasiveness of arguments

within a given discussion thread.

58



www.manaraa.com

CHAPTER 4. CHANGE MY VIEW

4.5 What Makes an Argument Persuasive?

The previous section demonstrated that the OPs’ reliance on moral language in opening state-

ments is inversely related to their willingness to change their view in the subsequent discussion.

Now I focus directly on the persuasiveness of comments that are made in response to a given

opening statement on CMV. In the context of the simplified discussion framework outlined above,

I examine the arguments brought forward by B, who is challenging A’s view. This allows me to

directly compare the moral conviction hypothesis with the moral foundations hypothesis, which

have diverging predictions regarding the effectiveness of moralized appeals in discussions. Note

that the arguments presented by B do not only include her initial post (i.e., the root response),

but also any subsequent posts that are mentioned in the evolving discussion between A and B

(i.e., the full response path).

In the original analysis by Tan et al. (2016), the authors implement a simple method to

select pairs of arguments that respond to the same original post, with only one of the selected

responses being successful in changing the OPs view. While differing in persuasiveness, arguments

are matched in such a way that they are as similar as possible in terms of their word choice. More

specifically, Tan et al. (2016) select argument pairs by maximizing their Jaccard similarity:

Jaccard(BΔ, B¬Δ) =
|BΔ ∩B¬Δ|
|BΔ ∪B¬Δ|

, (4.1)

where BΔ and B¬Δ are the sets of words in two response paths associated with the same opening

statement (one receiving a Δ, the other not). In other words, they match each successful

counterargument to an unsuccessful response that shares the largest proportion of common words

(disregarding stopwords). As Tan et al. (2016, 617) describe: “This leads to a balanced binary

prediction task: which of the two lexically similar rooted path-units is the successful one?”5

5As additional selection criteria and to avoid trivial posts, arguments are removed if they are shorter than 50
words, only include clarifying questions, or if the opening statement received fewer than 10 responses overall and
fewer than 3 unsuccessful challenges (see Tan et al., 2016, 617 for details).
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The analyses reported below rely on this approach to select matched argument pairs for

comparison. To reiterate, I focus on discussions in which OPs awarded at least one Δ. A

response that received a Δ is then matched to another argument within the same discussion

that was not successful in changing the OP’s view but is as similar as possible in terms of its

vocabulary. Note that in principle, this strategy should make it more difficult to find differences in

the MFT dictionaries as argument pairs are matched based on their lexical similarity. One might

worry, however, that the necessary initial selection on discussions where OPs ultimately awarded

at least one Δ might disproportionately discard cases where the initial statement emphasized

moral considerations. Luckily, that is not the case. Figure 4.4 shows that almost all of the

opening statements in the matched pair selection mention at least one of the moral dictionary

terms. Furthermore, the proportion of moral dictionary terms among this set of opening statement

shows the same pattern as in Figure 4.3 (results included in Appendix C.3).
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Figure 4.4: Number of opening statements in the paired argument data that included any term
mentioned in the MFT dictionary.

An important unresolved issue using this approach is that the matching procedure only focuses

on the set of unique words that are used in each response path and does not take into account

their relative length. This can be especially problematic since persuasive discussions tend to be

longer and involve at least a few back-and-forth exchanges between the OP and the challenger

(c.f., Tan et al., 2016, 616). Figure 4.5 displays the distribution of the differences in word counts

between successful and unsuccessful argument pairs. Clearly, longer responses are more likely to
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be awarded a Δ, which might jeopardize potential inferences about the relative reliance on moral

dictionary terms.
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Figure 4.5: Difference in response lengths between successful and unsuccessful counterarguments.
The narrow black bars display the 95% confidence interval of mean differences.

As a first step to alleviate this concern, it is worth noting that I only examine the percentages

of MFT dictionary occurrences in each discussion rather than a raw count, which implies that the

prevalence of moral considerations is standardized by the overall length of each post. Notwith-

standing, I take additional precautions proposed by Tan et al. (2016) to check the robustness

of the results. First, I not only examine differences when looking at the entire response path of

a discussion between two users (i.e., all posts that were part of the dialogue with the OP), but

restrict the analysis to focus on the challenger’s root response to the opening statement only. As

can be seen in Figure 4.5, the differences in word counts between argument pairs are significantly

smaller. Recovering the same patterns in the root response as in the full response path indicates

that the initial arguments that triggered an exchange with the OP are by themselves predictive

of the outcome of the discussion. To be fair, there are still substantial differences in the length

of successful versus unsuccessful root responses. As a second robustness check, I additionally

truncate the longer root response of a given pair as follows: I count the total number of words

in each post and simply cut off the end of the longer response such that both word counts in a

given pair are exactly equal. While this approach eliminates any concerns about argument length

as a confounding factor, it comes at the price of losing a lot of information by ignoring potentially
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valuable content. Using this framework, I now turn to the analysis of the persuasiveness of moral

arguments made in discussions on CMV.

4.5.1 Moral Appeals are Futile...

Recall that the moral conviction hypothesis posits that moralized arguments will be less persuasive

than arguments that do not involve moral appeals. In order to test this proposition, I examine

the argument pairs matched within discussions and compare MFT dictionary proportions between

contributions that were successful in receiving a Δ and those that were unsuccessful. Figure 4.6

presents the results of logistic regressions predicting an argument’s success in triggering opinion

change as a function of moral language use.
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Figure 4.6: Moral foundations and persuasiveness: Change in predicted probability of opinion
change (Δ awarded) when MFT dictionary term proportions are increased from their minimum (no
moral terms mentioned) to their empirical maximum, holding the remaining foundations constant
at their mean (including 95% confidence intervals). Estimates are based on logit models with
standard errors clustered by discussion thread. Full model results are displayed in the appendix,
Table C.1.

The figure displays the marginal effect on the probability of opinion change when increasing

MFT dictionary proportions for each foundation from zero to their respective empirical maximum.

Positive values indicate that arguments with larger proportions of dictionary terms belonging to

a given foundation have a higher probability of receiving a Δ. Again, according to the literature

62



www.manaraa.com

CHAPTER 4. CHANGE MY VIEW

on moral conviction, we would expect the opposite, namely that arguments focusing on moral

considerations should be less persuasive. As discussed in the previous section, the analyses are

implemented for the full response path as well as focusing only on (truncated) root responses.

The results show that evoking moral considerations in counterarguments does not affect the

likelihood of changing the OPs’ view on a given issue. This finding furthermore holds after com-

bining all dictionary term proportions in an aggregate measure of moralization across foundations

(p > .45). Moralized arguments as such are therefore no less persuasive and do not reduce

compromise, a result that is not consistent with the moral conviction literature.

4.5.2 ...Unless We’re Speaking the Same Moral Language

In contrast to the moral conviction hypothesis, moral foundations theory suggests that we cannot

fully understand the effect of moral appeals without taking into account the discussion partner’s

moral framework. What is decisive from this perspective is the congruence in moral arguments

between both discussants. I measure the moral congruence between an OP’s opening statement

and each counterargument by computing the cosine similarity in their respective MFT dictionary

scores. In general, using cosine similarities based on vectors of word counts is a standard approach

in text analysis to quantify the similarity of documents independent of their length (e.g., Manning

et al., 2008). More formally, moral congruence can therefore be written as:

MFT Congruence =
�a ·�b

||�a|| ||�b||
, (4.2)

where �a is the vector of dictionary counts in the OP’s opening statement and �b is the respective

vector for a response. The measure ranges from 0 (no moral overlap) to 1 (equal emphasis on

the same moral foundations). Moral congruence is also set to zero if either one of the statements

does not contain a single term included in the dictionary.

To reiterate, the moral foundations hypothesis posits that arguments involving moral appeals
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will be more persuasive than arguments that do not involve moral appeals, but only if they are

congruent with the opening statement’s moral framework. In contrast, the moral conviction liter-

ature would predict a negative effect of moral congruence, since it implies that both discussants,

who hold opposing views on an issue, use moralized arguments that ultimately reduce the po-

tential for compromise. Figure 4.7 displays the effect of moral congruence on argument success.

Similar to the previous analysis presented in Figure 4.6, it shows the predicted change in the

probability of persuasion based on a logistic regression model, but now examining the effect of

an increase in MFT congruence from its minimum to its maximum. Positive values indicate that

posts were more likely to be awarded a Δ by the OP if they used language that is morally con-

gruent with the OP’s opening statement. On average, emphasizing the same moral foundations

as the opening statement (as compared to no overlap in moral language at all) increases the

probability of opinion change by about 7 percentage points. These results are consistent with

MFT as moral congruence is associated with a higher probability of opinion change.

●

Truncated Root Response

Root Response

Full Response Path

0.00 0.04 0.08
Change in P(Opinion Change)

Figure 4.7: Moral congruence and persuasiveness: Change in predicted probability of opinion
change (Δ awarded) when MFT congruence is increased from its minimum (no overlap in moral
terms) to their empirical maximum (equal emphasis on each moral foundation) (including 95%
confidence intervals). Estimates are based on logit models with standard errors clustered by
discussion thread. Full model results are displayed in the appendix, Table C.2.

The positive relationship between moral congruence and persuasiveness remains significant

irrespective of whether I examine the content of the entire discussion (full response path), or

restrict the analysis to each user’s first post challenging the OP (root response). However, the
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mean difference in moral congruence does not reach conventional levels of statistical significance

after truncating root responses to the same length for each pair. This finding could either

suggest that the truncation procedure introduces too much noise to recover any differences, or

alternatively that the measure of moral congruence is confounded by the differential length of

successful and unsuccessful posts. The former seems less likely to be an issue because I recovered

only marginal differences in raw dictionary term percentages between raw and truncated rooted

responses in the previous section.

It is also important to emphasize that the higher moral congruence among persuasive posts

is by no means driven by the fact that successful arguments use similar language to the opening

statement in general. Quite contrary, Tan et al. (2016, 618) concluded in their study that when

looking at the entire vocabulary of responses (excluding stopwords), then persuasive arguments

used significantly more different wording than original post. In other words, a similar general

vocabulary across all words is less persuasive, whereas a similar use of terms belonging to each

moral foundation proved to be more persuasive. As such, the results presented here appear to

capture the unique persuasive effect of morally congruent arguments.

4.6 Conclusion

Political elites on both sides of the aisle routinely rely on moral rhetoric in order to bolster

their views, which induces strong emotional reactions among citizens (Lipsitz, 2018) and can

ultimately influence their attitudes (e.g., Clifford and Jerit, 2013; Clifford et al., 2015). As such,

it does not seem surprising that the increasingly partisan and polarized environment in the United

States has been linked to stronger tendencies among citizens to moralize politics (Garrett and

Bankert, 2018). Is the only solution to overcome this trend to de-emphasize moral convictions

when discussing political issues? Or is it rather the case that morality may even be helpful in

overcoming disagreements as long as people rely on the same moral frameworks?

The present paper addresses these questions by contrasting two strands of research in moral
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psychology that lead to diverging predictions regarding the role of morality in political compromise.

Previous work on moral conviction suggests that individuals who moralize politics should be less

willing to compromise and therefore resist persuasion through moral appeals. On the other hand,

moral foundations theory posits that compromise is indeed possible as long as the discussants use

the same moral language.

Both competing hypotheses are tested by relying on a unique dataset of online discussions

on the Reddit community CMV compiled by Tan et al. (2016). Overall, the empirical patterns

support moral foundations theory and stand in contrast to predictions rooted in the literature on

moral conviction. While general levels of moralization have little impact on argument persua-

siveness, the results show that an argument’s moral congruence with the discussant’s opening

statement increases the likelihood of changing his or her view. As such, moral appeals can fa-

cilitate compromise and change people’s minds as long as they are consistent with their existing

moral frameworks. Rather than automatically driving people further apart, moral appeals might

therefore help bridge the growing divide between liberals and conservatives. More broadly, the

paper shows that the field of moral psychology stands to benefit from a further integration of

two prominent theoretical frameworks that developed largely independent of each other and—

unfortunately—still exhibit relatively little interconnections.

At the same time, the analysis presented here has important limitations. One of the biggest

potential issues is the fact that the matched argument pairs differ in length, which may confound

the relationship between morality and persuasiveness. I addressed this concern by only examining

measures that are standardized by the total number of words in each post and by examining

root responses in addition to full response paths. The results are largely robust to these varying

specifications, with the important exception of the effect of moral congruence in the truncated

root response. More generally, while it is a substantial advantage that the discussions on CMV

cover a wide range of topics, it can be argued that some of them are ultimately irrelevant for

moral considerations (such as software and technology).6 On the other hand, such inherently non-

6For example, users discussed the merits of the Windows operating system as compared to macOS X, which
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political and non-moral discussions should not induce any systematic biases between successful and

non-successful arguments. For the purpose of this paper, I decided against filtering out subsets

of discussions based on their thematic relevance since such a strategy would raise concerns about

potential selection bias. I leave it to future research to leverage more controlled environments

and focus on specific (political) issues—for example in the context of laboratory experiments. In

contrast to framing studies conducted in the past, however, it is time to open the black box of

conversations and directly examine the content of discussions in order to better understand the

mechanisms underlying attitude change, persuasion, and compromise.

is obviously fruitless since Linux is superior to either of them and anyone who says otherwise is morally wrong.
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What can we learn from the way citizens describe and rationalize their political beliefs in surveys

and social interactions? This dissertation provides three examples that showcase how research in

political psychology and public opinion can leverage open-ended and text-based measures in order

to provide new avenues to test important hypotheses of political cognition, attitude formation,

and social influence. Thus, my research contributes to the literature both methodologically as

well as theoretically.

This first empirical chapter proposes a simple but powerful framework to measure political

sophistication based on the complexity of individual attitude expression in open-ended survey

responses. Discursive sophistication is shown to be a better predictor of important competences

in the realm of politics than conventional political knowledge metrics. The chapter then illus-

trates how the measure helps refine previous insights about the oft-cited gender gap in political

knowledge. Women might know fewer facts about institutions and elites, but they do not differ

substantively in the sophistication of their expressed political beliefs.

The second empirical chapter proceeds by examining the content of open-ended survey re-

sponses to explore whether and how individuals evoke moral considerations when discussing their

political beliefs. Using a previously validated dictionary, I find systematic ideological differences

in moral reasoning—even when respondents are not explicitly asked about morality. The results
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further suggest that the reliance on moral considerations in attitude expression is amplified by

the moral content of individual media environments.

The last empirical chapter explores potential implications of moralized attitude expression in

the context of discussions. Drawing on a unique dataset from the online discussion board Reddit,

this part of the dissertation examines how moral appeals can affect argument persuasiveness

and the likelihood of compromise. The findings indicate that moral arguments can facilitate

compromise, but only to the extent that they are congruent with the moral framework of the

opposing discussant.

In summary, the results discussed throughout this dissertation have broader implications for the

study of public opinion. Contemporary American politics is frequently characterized by increasing

conflict and polarization among partisans. A better understanding of the nature of political

attitude expression and especially the conditions under which discussions can lead to compromise

improves our understanding of the social antecedents of polarization. In order to address these

and other important issues facing political science as a discipline and society as a whole, it is

time for researchers to listen more closely to what people have to say.
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A.1. INFORMATION ON DISCURSIVE SOPHISTICATION COMPONENTS

A.1 Detailed Information on Open-Ended Responses and
Discursive Sophistication Components

A.1.1 Distribution of Word Counts in Open-Ended Responses
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Figure A.1: Histograms of total word count in the collection of open-ended responses for each
individual. The dashed red lines indicate the average response lengths in each survey.
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APPENDIX A. SUPPLEMENTARY MATERIAL FOR CHAPTER 2

A.1.2 Overview of Topic Proportions

0.00 0.02 0.04 0.06 0.08 0.10

2012 ANES (k = 49)

Expected Topic Proportions

Topic 11: hope, old, communiti, countri, good
Topic 21: two, feel, evil, happi, lesser
Topic 6: world, level, top, play, rest
Topic 49: general, enough, import, think, certain
Topic 12: decis, make, commit, address, effort
Topic 27: war, bush, end, bin, got
Topic 13: agre, immigr, illeg, law, disagre
Topic 33: even, never, clinton, wife, get
Topic 30: histori, posit, presid, current, appear
Topic 9: attitud, word, hold, arrog, public
Topic 37: budget, balanc, privat, constitut, record
Topic 14: obamacar, compromis, get, extrem, tea
Topic 20: plan, point, clear, move, specif
Topic 19: valu, moral, christian, american, tradit
Topic 23: talk, answer, question, show, head
Topic 15: support, militari, strong, environ, educ
Topic 26: bring, back, home, black, troop
Topic 16: obama, barack, presid, isnt, worker
Topic 28: better, romney, mitt, chang, idea
Topic 10: year, past, last, presid, four
Topic 47: poor, chanc, minor, white, sometim
Topic 7: stand, everyth, noth, els, togeth
Topic 40: alway, promis, made, keep, elect
Topic 24: believ, trust, liar, sincer, politician
Topic 8: control, nation, gun, spend, govt
Topic 4: economi, improv, turn, around, affair
Topic 39: put, lie, tell, truth, honest
Topic 2: view, healthcar, issu, reform, abort
Topic 34: program, cut, social, secur, fund
Topic 3: way, run, fact, chang, see
Topic 5: man, person, good, famili, can
Topic 35: govern, less, believ, want, involv
Topic 18: conserv, liber, fiscal, tend, socialist
Topic 43: money, spend, much, give, away
Topic 29: right, women, equal, issu, woman
Topic 42: busi, big, experi, small, success
Topic 48: will, countri, believ, back, get

Topic 17: care, health, insur, afford, reform
Topic 41: abort, marriag, gay, stanc, pro
Topic 31: seem, interest, best, american, doesnt
Topic 44: tax, pay, lower, rais, want
Topic 22: job, good, done, creat, get
Topic 36: parti, republican, democrat, polit, vote

Topic 32: class, middl, lower, wealthi, concern
Topic 38: peopl, work, need, understand, hard
Topic 46: thing, one, get, lot, say
Topic 45: polici, social, issu, econom, foreign

Topic 1: like, think, just, dint, that
Topic 25: help, peopl, rich, tri, poor

0.00 0.02 0.04 0.06 0.08 0.10

2016 ANES (k = 47)

Expected Topic Proportions

Topic 35: like, demo, feel, think, parti
Topic 37: tend, agenda, side, opinion, thought
Topic 47: democrat, republican, strong, person, much
Topic 20: abil, base, christian, limit, believ
Topic 34: old, new, chang, might, good
Topic 26: total, presid, unqualifi, narcissist, incompet
Topic 9: vote, parti, can, reason, usa
Topic 44: approach, world, everi, leader, war
Topic 14: untrustworthi, illeg, weak, washington, pro−choic
Topic 16: mani, program, social, govt, hand
Topic 30: moral, belief, record, ethic, track
Topic 22: nation, secur, court, strong, suprem
Topic 8: arrog, togeth, past, sometim, power
Topic 43: toward, attitud, minor, women, intellig
Topic 33: fiscal, respons, general, self, conservat
Topic 3: email, benghazi, scandal, experienc, state
Topic 10: make, speak, mind, decis, open
Topic 4: money, big, much, corpor, citizen
Topic 19: tri, america, make, great, hard
Topic 46: gun, control, amend, law, second
Topic 23: trust, cant, tell, alway, truth
Topic 6: want, theyr, educ, mouth, famili
Topic 21: class, middl, lower, look, focus

Topic 17: busi, good, man, work, platform
Topic 32: lie, give, much, away, truth
Topic 1: tax, spend, pay, plan, free
Topic 40: right, women, equal, human, treat
Topic 13: will, presid, woman, obama, first
Topic 38: support, idea, dishonest, healthcar, respect
Topic 41: clinton, hillari, run, bill, hous
Topic 25: help, poor, rich, seem, femal
Topic 15: view, immigr, agre, share, militari
Topic 29: govern, interest, less, budget, best
Topic 45: better, feel, candid, seem, qualifi
Topic 24: lack, valu, dishonesti, honesti, crimin
Topic 2: abort, pro, stanc, life, marriag
Topic 18: everyth, parti, stand, system, democrat
Topic 42: trump, polit, donald, racist, correct
Topic 5: polici, foreign, econom, social, affair
Topic 31: think, well, good, republican, know

Topic 28: issu, care, health, social, racism
Topic 11: thing, say, lot, done, get
Topic 27: countri, get, job, back, believ

Topic 36: like, dint, just, way, talk
Topic 39: peopl, work, care, favor, americ

Topic 12: experi, lack, racist, polit, incl
Topic 7: conserv, liar, liber, politician, c

Figure A.2: Estimated topic proportions in the 2012 and 2016 ANES based on the structural
topic model. See Appendix A.2 for details on the model specification.
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0.00 0.02 0.04 0.06 0.08 0.10

YouGov Survey (k = 47)

Expected Topic Proportions

Topic 47: gun, repeal, peopl, countri, system
Topic 6: violenc, food, safeti, anger, danger
Topic 14: realli, stupid, dint, make, doctor
Topic 30: bad, parent, etc, food, live

Topic 28: much, live, also, everi, lazi
Topic 18: price, servic, higher, moral, less
Topic 3: expens, general, individu, larg, american
Topic 19: terrorist, medic, understand, societi, list
Topic 8: obama, lie, polici, drug, fail
Topic 7: increas, cost, factor, rate, system
Topic 2: need, stricter, sale, behind, peopl
Topic 26: life, respect, class, citizen, nation
Topic 31: protect, famili, self, treatment, place
Topic 27: work, tax, program, rais, children
Topic 44: thought, mind, fact, also, peopl
Topic 32: person, arm, right, secur, bear
Topic 22: right, amend, second, america, keep
Topic 11: enough, firearm, also, much, far
Topic 15: like, good, well, gun, congress
Topic 43: lack, hand, prevent, coverag, educ
Topic 35: abl, obtain, purchas, afford, weapon
Topic 38: polit, industri, social, radic, failur
Topic 13: now, countri, even, legal, one
Topic 20: mani, gun, countri, way, street
Topic 10: money, will, game, put, much
Topic 29: weapon, automat, ban, limit, militari
Topic 4: take, away, thing, right, gun
Topic 41: check, background, better, obes, good
Topic 33: healthcar, obamacar, system, american, went
Topic 45: will, one, crimin, crime, drug
Topic 37: nra, assault, republican, weapon, rifl
Topic 17: dont, know, want, much, gun
Topic 16: cost, doctor, noth, medic, hospit
Topic 1: think, just, lot, better, big
Topic 36: pay, forc, time, fine, just
Topic 12: gun, sure, help, wrong, peopl
Topic 34: shoot, greed, poor, plan, mass
Topic 24: insur, compani, pharmaceut, system, lobbi
Topic 21: gun, buy, can, make, harder

Topic 25: mental, ill, issu, unstabl, greedi
Topic 23: access, easi, gun, profit, system
Topic 39: govern, terror, much, control, individu
Topic 5: control, gun, shoot, mass, countri

Topic 9: law, gun, citizen, enforc, alreadi
Topic 42: get, can, will, gun, everyon

Topic 40: peopl, kill, cant, afford, incom
Topic 46: health, care, afford, provid, s

Figure A.3: Estimated topic proportions in the 2015 YouGov survey based on the structural topic
model. See Appendix A.2 for details on the model specification.
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0.00 0.02 0.04 0.06 0.08 0.10

German Respondents (k = 53)

Expected Topic Proportions

Topic 21: tun, müssten, mus, dan, sowiso
Topic 28: sozial, verträg, bilateralen, zweck, guten
Topic 41: falsch, ungerecht, darum, wen, antwort
Topic 9: reichen, glauben, könnten, kriminalität, falschen
Topic 10: problem, mittelstand, lösen, lieber, eingeschränkt
Topic 43: arbeiten, streng, reicht, vernünftig, ausgeschafft
Topic 8: gründen, müsste, arbeitslos, finanziel, offen
Topic 22: bund, parlament, parteien, partei, system
Topic 53: leut, zugut, vorallem, gibt, nein
Topic 29: recht, weiterhin, verbänd, kriminell, unterstützt
Topic 6: möchte, mensch, gebaut, versicherungen, froh
Topic 50: kanton, reich, gemeinden, gemeind, abstimmung
Topic 33: rauchen, drogen, hanf, alkohol, kontrolliert
Topic 37: kommt, menschen, stimmen, gekommen, demokrati
Topic 13: hätte, leisten, haus, familien, hätten
Topic 7: kinder, jahren, schwierig, eigenmietwert, personen
Topic 3: sollten, sagen, darf, dürfen, sagt
Topic 39: gute, sach, lösung, gewinn, ide
Topic 26: gesetz, zeit, bereit, genügend, gesetzt
Topic 31: ahv, jemand, kass, zuerst, notwendig
Topic 49: selber, entscheiden, frei, arzt, bestimmen
Topic 24: viel, zuwenig, angenommen, vorlag, worden
Topic 48: dafür, wurd, gemacht, erst, nie
Topic 42: bringt, leben, gewiss, staat, grossen
Topic 18: zuviel, ferien, wochen, forschung, geregelt
Topic 36: geben, bauen, minarett, religionsfreiheit, chanc
Topic 35: gleich, freie, gross, bleiben, arztwahl
Topic 20: klein, kleinen, überal, preis, markt
Topic 11: bundesrat, weiter, profitieren, überzeugt, davon
Topic 32: richtig, svp, initi, gar, extrem
Topic 1: jung, eigenheim, medizin, nehmen, krankenkass
Topic 27: geht, weit, fand, genügt, persönlich
Topic 19: volk, sparen, kompliziert, erhalten, kostet
Topic 44: genug, lang, teuer, mal, regeln
Topic 23: besser, gehen, eher, ordnung, her
Topic 17: braucht, meinung, empfehlung, argument, gehört
Topic 52: wichtig, musik, gefördert, jugend, fördern
Topic 46: müssen, land, zeichen, setzen, wohnungen
Topic 45: kosten, sicher, angst, schutz, unnötig
Topic 34: find, ganz, findet, unterstützen, grundsätzlich
Topic 14: geld, einkommen, wer, gegenüb, alten
Topic 12: immer, arbeit, sachen, nciht, möglichkeiten

Topic 5: sollen, grund, tier, lassen, nich
Topic 16: wenig, einfach, kommen, früher, sowieso
Topic 38: gut, nötig, sinnvol, gerecht, kenn
Topic 15: mann, möglichkeit, möglich, gründe, bekomme
Topic 30: schweiz, ausländer, ausland, schweizer, sehe
Topic 47: weiss, jungen, zahlen, steuern, bezahlen
Topic 4: macht, arbeitsplätz, unser, schlecht, sinn
Topic 25: mehr, genau, krankenkassen, seit, legen
Topic 40: schon, wäre, brauchen, heut, tierschutzges

Topic 51: dass, gibt, gefühl, denk, glaub
Topic 2: nein, wegen, fast, arbeitsplätz

0.00 0.02 0.04 0.06 0.08 0.10 0.12

French Respondents (k = 44)

Expected Topic Proportions

Topic 3: auch, der, die, parc, rien
Topic 23: construct, das, ist, trouvai, nont

Topic 18: font, refus, criminel, pourquoi, renvoi
Topic 29: aucun, donn, donne, mauvais, fédérale
Topic 20: initi, nicht, die, ein, für
Topic 44: parc, wir, rien, trouvai, etrang
Topic 4: être, très, actuell, continu, cas
Topic 13: lon, veut, mettr, cultur, cetait
Topic 16: doit, etr, limit, temp, foi
Topic 9: pay, liniti, mesur, sécurité, accepté
Topic 37: daccord, ceux, sait, commune, drogu
Topic 24: trouv, normal, puiss, jen, jeuness
Topic 12: enfant, nsp, lai, aider, dire
Topic 5: peut, avoir, aller, chaqu, citoyen
Topic 31: comm, humain, économiqu, sujet, avant
Topic 14: travail, recherch, import, travaill, domain
Topic 15: autr, etc, naim, débat, letat
Topic 25: droit, minaret, udc, libert, possibl
Topic 7: doivent, tous, deja, prendr, solut
Topic 33: canton, peu, just, caus, niveau
Topic 11: bien, problèm, davoir, nai, mainten
Topic 22: jeun, politiqu, surtout, chômage, argument
Topic 28: caiss, pouvoir, donner, maladi, assur
Topic 17: contr, déjà, actuel, suffis, devrait
Topic 21: quon, rent, baiss, augment, taux
Topic 36: suiss, mal, encor, place, guerr
Topic 41: certain, rapport, aussi, peur, bon
Topic 26: petit, retrait, prix, nécessair, librairi
Topic 42: tout, musiqu, propriétair, valeur, locat
Topic 10: fait, car, ludc, confianc, meme
Topic 35: chose, bonn, étranger, largent, grand

Topic 38: dautr, jestim, voter, mme, donné
Topic 2: nest, peupl, mieux, donc, votat
Topic 8: plus, moin, toujour, sai, ouvertur
Topic 27: trop, beaucoup, cher, loin, abus
Topic 6: médecin, choix, libr, medecin, liberté
Topic 34: raison, personn, besoin, social, question
Topic 43: loi, assez, animaux, semain, suffisant
Topic 39: faut, fair, quil, pens, fallait
Topic 30: cest, mond, tant, frai, exagéré
Topic 32: non, cétait, etrang, pass, trouvai
Topic 1: gen, rich, payer, moyen, favoris

Topic 19: jai, conseil, parti, suivi, fédéral
Topic 40: rien, und, possibilité, nont, d

0.00 0.02 0.04 0.06 0.08 0.10

Italian Respondents (k = 36)

Expected Topic Proportions

Topic 5: bin, wenn, den, müssen, das
Topic 30: soll, zum, gibt, der, nicht
Topic 25: und, richtig, das, die, den
Topic 29: wird, damit, sind, gibt, nicht

Topic 28: schon, genug, nein, selber, gibt
Topic 36: andar, wenig, poi, bene, puo

Topic 17: haben, wir, geld, können, sich
Topic 27: ein, viel, sach, musik, gibt
Topic 13: ich, für, find, gut, weil
Topic 11: auch, man, einfach, hat, mit
Topic 14: ist, gute, mit, für, ein

Topic 22: sembra, penso, modo, paga, vogliono
Topic 16: nicht, das, der, kann, stress
Topic 26: piü, fatto, vita, ricordo, settiman
Topic 18: gent, secondo, liniziativa, motivo, votato
Topic 33: lavoro, solo, dare, possono, cantoni
Topic 7: person, ragion, vedo, daccordo, costi
Topic 2: legg, giusta, problemi, attual, miglior
Topic 20: die, mehr, den, werden, jungen
Topic 24: gia, molto, bisogno, protezion, poi
Topic 3: fare, persona, altri, ticino, animal
Topic 9: troppo, tanto, altr, cose, detto
Topic 34: bisogna, aver, svizzera, meglio, vanno
Topic 21: stranieri, chè, tanti, troppi, paes

Topic 15: sempr, pagar, devono, dobbiamo, pre
Topic 1: animali, abbastanza, giä, già, leggi
Topic 23: meno, prima, governo, senza, part
Topic 12: cosi, soldi, ritengo, aiutar, favor
Topic 31: perch, nenssuna, scelta, stress, libe
Topic 32: piu, trovo, federal, consiglio, tempo

Topic 35: nient, bene, votar, qualcosa, poi
Topic 10: perchè, anni, fumo, diritto, quand

Topic 19: casa, vuol, poter, medico, vogl
Topic 6: cosa, giovani, musica, sembra
Topic 8: deve, esser, basta, adesso, ri
Topic 4: giusto, poi, stato, puo, base

Figure A.4: Estimated topic proportions in the Swiss survey based on the structural topic model.
See Appendix A.2 for details on the model specification.
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APPENDIX A. SUPPLEMENTARY MATERIAL FOR CHAPTER 2

A.2 Pre-Processing and Topic Model Specification

A.2.1 PreText Analysis

Two components of discursive sophistication (considerations and word choice) rely on quantities
extracted from structural topic models (Roberts et al., 2014). As with any other text-as-data
approach, a necessary first step before estimating the topic model is to pre-process the raw text
and convert it into a document term matrix (DTM, see for example Manning et al., 2008).
Common pre-processing procedures include stemming and lowercasing, as well as the removal
of numbers, punctuation, stopwords, and infrequent terms. However, topic models and other
unsupervised learning techniques can be sensitive to these pre-processing choices (c.f., Denny and
Spirling, 2018). To address this issue, Denny and Spirling (2018) recommend that researchers
compare DTMs under all possible pre-processing regimes. The authors propose preText scores
as a measure to quantify the extent to which varying pre-processing regimes may yield unusual
results compared to a baseline without any pre-processing.
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Figure A.6: PreText analysis of pre-processing decisions of open-ended responses across all
datasets. Regression coefficients display the effects of each of the six pre-processing choices
on the resulting preText score.
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A.2. PRE-PROCESSING AND TOPIC MODEL SPECIFICATION

A.2.2 Robustness Checks for Varying Model Specifications

Following the procedure outlined in Denny and Spirling (2018), Figure A.6 displays the results of
a linear model regressing preText scores resulting from all possible pre-processing regimes on each
individual step for a random subset of 500 open-ended responses in each of the studies included in
the analyses. Significant coefficients indicate that the topic model results my be sensitive to the
respective pre-processing step. As such, removing stopwords and punctuation, as well as removing
infrequent terms (at least in the 2016 ANES) might be problematic. Denny and Spirling (2018),
however, emphasize that the most important consideration in choosing pre-processing steps are
theoretical. Given that the purpose of the topic model is to extract considerations related to
political preferences, there are strong theoretical reasons to remove stopwords and punctuation
from open-ended responses as they do not contain any relevant content. Furthermore, I apply
lowercasing and stemming of terms to reduce resulting document term matrix to a computation-
ally more manageable size and since these pre-processing steps should not be influential according
to the preText analysis.

It is less obvious from a theoretical perspective whether to remove infrequent terms from
open-ended responses, although it is preferred in order to make the estimation of the discursive
sophistication components computationally efficient. Since the preText analysis for the 2016
ANES suggests that this pre-processing step might be influential, I compare discursive sophisti-
cation for both alternative regimes below (c.f., Denny and Spirling, 2018). Before turning to this
sensitivity check, however, I consider another crucial modeling choice when working with topic
models: determining the total number of topics k to be estimated. For all analyses reported
below, the number of topics was selected using the algorithm proposed by Lee and Mimno (2014)
and implemented in the stm package in R (Roberts, Stewart, and Tingley, 2014).1

Figure A.7 examines whether the proposed measure of discursive sophistication is sensitive to
the removal of infrequent terms as well as the chosen number of topics k. The y-axis depicts the
preferred pre-processing regime including all steps discussed above while the x-axis plots results for
alternative specifications. The panels on the left compare the preferred specification to discursive
sophistication based on a reduced number of topics (k = 20). The middle panels additionally
include infrequent terms instead of removing them.2 The panels on the right do not perform
stemming as part of the pre-processing step. Across all panels, discursive sophistication scores
are highly correlated and therefore insensitive to pre-processing choices and varying numbers of
topics.

In summary, open-ended responses in the analyses reported in the main text are pre-processed
by stemming and lowercasing, as well as the removing numbers, punctuation, stopwords, and
infrequent terms (i.e., terms that appear in fewer than 10 responses).3 While the results discussed
in the manuscript are based on this preferred specification, the substantive results are robust for
alternative pre-processing regimes or varying numbers of topics.

1I used measures for age, gender, education, party identification, as well as an interaction between education
and party identification as covariates for topic prevalence. This variable selection—with the exception of including
gender—is equivalent to the procedure model specification described in Roberts et al. (2014).

2Calculating discursive sophistication with large numbers of topics while including infrequent terms is compu-
tationally prohibitive.

3Prior to applying these pre-processing steps, open-ended responses in the 2012 & 2016 ANES as well as the
2015 YouGov survey are cleaned by correcting spelling errors using an implementation of the Aspell spell-checking
algorithm (www.aspell.net).

86



www.manaraa.com



www.manaraa.com

A.3. ADDITIONAL INFORMATION ON REMAINING VARIABLES

A.3 Additional Information on Remaining Variables

A.3.1 Item Selection and Recoding

Conventional measures of political knowledge:

• 2012 ANES : Additive index of correct responses to 5 knowledge items included in the pre-
election wave (number of Presidential terms, size of budget deficit, length of Senate term,
meaning of Medicare, federal government spending). ‘Don’t know’ responses are considered
incorrect. Interviewer evaluations are based on the assessment of the respondent’s general
level of information about politics recorded at the end of the pre-election wave.

• 2016 ANES : Additive index of correct responses to 4 knowledge items included in the
pre-election wave (length of Senate term, federal government spending, majority in House,
majority in Senate). ‘Don’t know’ responses are considered incorrect. Interviewer evalua-
tions are based on the assessment of the respondent’s general level of information about
politics recorded at the end of the pre-election wave.

• 2015 YouGov Survey : Additive index of correct responses to 8 knowledge items (Speaker
of the House, meaning of TPP, Chair of Federal Reserve Board, current unemployment
rate, Presidential veto override, meaning of Common Core, leading source of electricity in
US, majority in Senate). ‘Don’t know’ responses are considered incorrect.

Dependent variables:

• Turnout (2012 & 2016 ANES): Dichotomous indicator, based on post-election wave.

• Non-conventional participation (2012 & 2016 ANES): Additive index of different forms of
political engagement (participated in protest, signed petition, wore campaign button, wrote
letter to public official).

• Internal efficacy (2012 & 2016 ANES): Sum of two agree/disagree items (politics too
complicated, good understanding of political issues [reversed]).

• External efficacy (2012 & 2016 ANES): Sum of two agree/disagree items (public officials
don’t care, people have no say about what the government does).

• Information retrieval (2015 YouGov Survey): Additive index of correct answers to 9 ques-
tions about the fictional disease described in the news article (symptoms: fatigue, headaches,
diarrhea, joint pain, boils, warts, fever; virus spread; cure for the virus)

• Candidate policy positions (2012 & 2016 ANES): Placement of Republican and Democratic
Presidential candidates on 7-point scale (ideology, government spending, defense spending,
insurance policy, job guarantee, aid to Blacks, environment vs jobs).
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Control variables:

• Gender (2012 & 2016 ANES, 2015 YouGov Survey): Dichotomous indicator for female
respondents.

• Wordsum vocabulary scores (2012 & 2016 ANES): Modified version of the GSS wordsum
vocabulary test consisting of 10 terms.

• Media exposure (2012 & 2016 ANES): Additive index of the frequency of weekly exposure
to various political information sources such as newspapers or TV news (2012 ANES). In
the 2016 ANES, it only consists of a single item measuring the number of days in the past
week the respondent has spent watching/reading/listening news on any media.

• Political discussion frequency (2012 & 2016 ANES): Self-reported count of days in the past
week spent discussing politics with family or friends.

• College education (2012 & 2016 ANES, 2015 YouGov Survey): Dichotomous indicator for
Bachelor’s degree or higher.

• Family/Household income (2012 & 2016 ANES, 2015 YouGov Survey): Self-reported
household income categories.

• Age (2012 & 2016 ANES, 2015 YouGov Survey): Logged age in years.

• Race (2012 & 2016 ANES, 2015 YouGov Survey): Dichotomous indicator for black non-
Hispanic vs. others.

• Church attendance (2012 & 2016 ANES, 2015 YouGov Survey): Six-category indicator of
the frequency of church attendance.

• Survey Mode (2012 & 2016 ANES): Dichotomous indicator for face-to-face vs. online
samples of the ANES surveys.

• Personality characteristics (2012 & 2016 ANES): Measures of extraversion and being re-
served, part of the Ten Item Personality Inventory (TIPI) measuring the “Big Five” per-
sonality traits.

• Response length (2012 & 2016 ANES): Logged number of words in the collection of open-
ended responses by each individual.
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A.3.2 Variable Distributions – 2012 ANES
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Figure A.8: Histograms of dependent variables included in 2012 ANES.
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Figure A.9: Histograms of independent variables included in 2012 ANES.
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A.3.3 Variable Distributions – 2016 ANES
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Figure A.10: Histograms of dependent variables included in 2016 ANES.
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Figure A.11: Histograms of independent variables included in 2016 ANES.
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A.3.4 Variable Distributions – 2015 YouGov
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Figure A.12: Histogram of variables included in 2015 YouGov survey.
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A.4 Robustness Checks

A.4.1 Controlling for Personality Characteristics
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Figure A.13: Effects of sophistication on internal efficacy, external efficacy, non-conventional
participation, and turnout in the 2012 and 2016 ANES. For each dependent variable, the figure
displays the change in expected values after increasing each sophistication measure from -1 to
+1 standard deviation from its mean (including 95% confidence intervals). Model estimates are
based on logistic regression (turnout) or OLS (internal efficacy, external efficacy, non-conventional
participation). Both sophistication measure are included simultaneously while controlling for
gender, education, income, age, race, church attendance, survey mode, Wordsum vocabulary
scores, as well as personality characteristics (extraversion and being reserved). Full model results
are presented in the appendix, Tables A.8 and A.9.
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A.4.2 Controlling for Individual Response Length
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Figure A.14: Effects of sophistication on internal efficacy, external efficacy, non-conventional
participation, and turnout in the 2012 and 2016 ANES. For each dependent variable, the figure
displays the change in expected values after increasing each sophistication measure from -1 to
+1 standard deviation from its mean (including 95% confidence intervals). Model estimates are
based on logistic regression (turnout) or OLS (internal efficacy, external efficacy, non-conventional
participation). Both sophistication measure are included simultaneously while controlling for
gender, education, income, age, race, church attendance, survey mode, Wordsum vocabulary
scores, as well as the logged word count across open-ended responses. Full model results are
presented in the appendix, Tables A.10 and A.11.
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A.5 Tables of Model Estimates

A.5.1 Main Analyses

Table A.1: Effects of sophistication on turnout, non-conventional participation, internal efficacy,
and external efficacy in the 2012 ANES. Standard errors in parentheses. Estimates are used for
Figure 2.2 in the main text.

Dependent variable:
Turnout Participation Internal Efficacy External Efficacy

Discursive Soph. 2.921 1.440 0.278 0.084
(0.299) (0.098) (0.020) (0.024)

Factual Knowledge 0.432 0.099 0.158 0.032
(0.218) (0.075) (0.016) (0.018)

Female 0.086 −0.067 −0.053 0.016
(0.085) (0.028) (0.006) (0.007)

College Degree 0.350 0.159 0.022 0.035
(0.112) (0.034) (0.007) (0.008)

Family Income 0.947 0.022 0.010 0.016
(0.156) (0.052) (0.011) (0.013)

Age (log) 0.988 0.102 −0.006 −0.014
(0.105) (0.038) (0.008) (0.009)

African American 0.910 0.096 0.066 0.082
(0.123) (0.038) (0.008) (0.009)

Church Attendance 0.752 0.112 0.010 0.048
(0.129) (0.040) (0.008) (0.010)

Mode: Online 0.530 0.227 0.017 −0.039
(0.094) (0.033) (0.007) (0.008)

Wordsum Score 0.638 0.403 0.092 0.013
(0.219) (0.076) (0.016) (0.019)

Constant −5.019 −0.598 0.326 0.352
(0.401) (0.145) (0.030) (0.035)

Observations 4,716 4,692 4,996 4,985
R2 0.124 0.161 0.043
Log Likelihood −1,868.199
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Table A.2: Effects of sophistication on turnout, non-conventional participation, internal efficacy,
and external efficacy in the 2016 ANES. Standard errors in parentheses. Estimates are used for
Figure 2.2 in the main text.

Dependent variable:
Turnout Participation Internal Efficacy External Efficacy

Discursive Soph. 3.891 0.792 0.229 0.076
(0.487) (0.131) (0.031) (0.041)

Factual Knowledge 0.730 0.269 0.058 −0.051
(0.219) (0.058) (0.014) (0.018)

Female 0.177 0.061 −0.059 −0.003
(0.114) (0.029) (0.007) (0.009)

College Degree 0.554 0.092 0.058 0.057
(0.141) (0.033) (0.008) (0.010)

Family Income 0.487 −0.077 0.020 0.062
(0.207) (0.055) (0.013) (0.017)

Age (log) 0.840 −0.110 0.020 −0.005
(0.139) (0.038) (0.009) (0.012)

African American 1.126 0.097 0.057 −0.020
(0.237) (0.051) (0.012) (0.016)

Church Attendance 1.067 −0.175 −0.006 0.080
(0.191) (0.043) (0.010) (0.014)

Mode: Online 0.192 0.110 0.069 −0.016
(0.136) (0.036) (0.009) (0.011)

Wordsum Score 0.931 0.402 0.103 0.017
(0.275) (0.079) (0.019) (0.025)

Constant −4.276 0.213 0.231 0.338
(0.535) (0.151) (0.036) (0.048)

Observations 3,486 3,039 3,037 3,038
R2 0.062 0.147 0.043
Log Likelihood −1,085.646
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Table A.3: Effects of sophistication on information retrieval in the 2015 YouGov study. Standard
errors in parentheses. Estimates are used for Figure 2.3 in the main text.

Dependent variable:
Information Retrieval

Discursive Soph. 0.247
(0.045)

Factual Knowledge 0.133
(0.027)

Female 0.044
(0.012)

College Degree 0.015
(0.014)

Family Income −0.062
(0.030)

Age (log) 0.032
(0.016)

African American −0.026
(0.021)

Church Attendance −0.059
(0.017)

Constant 0.534
(0.061)

Observations 792
R2 0.136
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Table A.4: Error variance reduction in candidate placements on multiple issues in the 2012 ANES.
Estimates are used for Figure 2.4 in the main text.

Policy Position Candidate Independent Var. E[γ] sd(γ) 95% Cred. Int. R̂
Ideology Romney Discursive Soph. -0.71 0.07 (-0.856; -0.562) 1.00
Ideology Romney Factual Knowl. -0.65 0.06 (-0.755; -0.538) 1.00
Ideology Obama Discursive Soph. -0.41 0.07 (-0.544; -0.264) 1.00
Ideology Obama Factual Knowl. -0.58 0.06 (-0.69; -0.47) 1.00
Government Spending Romney Discursive Soph. -0.34 0.07 (-0.482; -0.205) 1.00
Government Spending Romney Factual Knowl. -0.41 0.06 (-0.52; -0.303) 1.00
Government Spending Obama Discursive Soph. -0.54 0.07 (-0.68; -0.398) 1.00
Government Spending Obama Factual Knowl. -0.47 0.06 (-0.582; -0.354) 1.00
Defense Spending Romney Discursive Soph. -0.18 0.08 (-0.326; -0.031) 1.00
Defense Spending Romney Factual Knowl. -0.33 0.06 (-0.443; -0.223) 1.00
Defense Spending Obama Discursive Soph. -0.17 0.08 (-0.318; -0.028) 1.00
Defense Spending Obama Factual Knowl. -0.19 0.05 (-0.287; -0.086) 1.00
Insurance Policy Romney Discursive Soph. -0.26 0.07 (-0.398; -0.12) 1.00
Insurance Policy Romney Factual Knowl. -0.22 0.05 (-0.326; -0.116) 1.00
Insurance Policy Obama Discursive Soph. -0.33 0.07 (-0.476; -0.194) 1.00
Insurance Policy Obama Factual Knowl. -0.41 0.06 (-0.515; -0.297) 1.00
Job Guarantee Romney Discursive Soph. -0.59 0.08 (-0.734; -0.436) 1.00
Job Guarantee Romney Factual Knowl. -0.33 0.06 (-0.439; -0.223) 1.00
Job Guarantee Obama Discursive Soph. -0.35 0.07 (-0.498; -0.215) 1.00
Job Guarantee Obama Factual Knowl. -0.20 0.05 (-0.304; -0.091) 1.00
Aid to Blacks Romney Discursive Soph. -0.22 0.07 (-0.368; -0.069) 1.00
Aid to Blacks Romney Factual Knowl. -0.27 0.05 (-0.369; -0.163) 1.00
Aid to Blacks Obama Discursive Soph. -0.21 0.07 (-0.36; -0.07) 1.00
Aid to Blacks Obama Factual Knowl. -0.20 0.06 (-0.312; -0.095) 1.00
Environment vs Jobs Romney Discursive Soph. -0.29 0.08 (-0.438; -0.138) 1.00
Environment vs Jobs Romney Factual Knowl. -0.34 0.06 (-0.456; -0.227) 1.00
Environment vs Jobs Obama Discursive Soph. -0.34 0.08 (-0.484; -0.181) 1.00
Environment vs Jobs Obama Factual Knowl. -0.35 0.06 (-0.465; -0.233) 1.00
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Table A.5: Error variance reduction in candidate placements on multiple issues in the 2016 ANES.
Estimates are used for Figure 2.4 in the main text.

Policy Position Candidate Independent Var. E[γ] sd(γ) 95% Cred. Int. R̂
Ideology Trump Discursive Soph. -0.77 0.11 (-0.984; -0.55) 1.00
Ideology Trump Factual Knowl. -0.16 0.06 (-0.272; -0.057) 1.00
Ideology Clinton Discursive Soph. -0.52 0.10 (-0.71; -0.313) 1.00
Ideology Clinton Factual Knowl. -0.15 0.05 (-0.255; -0.048) 1.00
Government Spending Trump Discursive Soph. -0.62 0.10 (-0.835; -0.424) 1.00
Government Spending Trump Factual Knowl. -0.09 0.05 (-0.19; 0.013) 1.00
Government Spending Clinton Discursive Soph. -1.00 0.11 (-1.213; -0.785) 1.00
Government Spending Clinton Factual Knowl. -0.18 0.05 (-0.284; -0.079) 1.00
Defense Spending Trump Discursive Soph. -0.37 0.10 (-0.563; -0.171) 1.00
Defense Spending Trump Factual Knowl. -0.08 0.05 (-0.183; 0.021) 1.00
Defense Spending Clinton Discursive Soph. -0.54 0.11 (-0.744; -0.319) 1.00
Defense Spending Clinton Factual Knowl. -0.04 0.05 (-0.141; 0.061) 1.00
Insurance Policy Trump Discursive Soph. -0.79 0.10 (-0.991; -0.579) 1.00
Insurance Policy Trump Factual Knowl. -0.06 0.05 (-0.168; 0.04) 1.00
Insurance Policy Clinton Discursive Soph. -0.74 0.11 (-0.959; -0.521) 1.00
Insurance Policy Clinton Factual Knowl. -0.14 0.05 (-0.241; -0.033) 1.00
Job Guarantee Trump Discursive Soph. -0.86 0.10 (-1.061; -0.671) 1.00
Job Guarantee Trump Factual Knowl. -0.06 0.05 (-0.157; 0.043) 1.00
Job Guarantee Clinton Discursive Soph. -0.76 0.10 (-0.965; -0.546) 1.00
Job Guarantee Clinton Factual Knowl. -0.04 0.05 (-0.134; 0.059) 1.00
Aid to Blacks Trump Discursive Soph. -0.66 0.10 (-0.862; -0.466) 1.00
Aid to Blacks Trump Factual Knowl. -0.00 0.05 (-0.099; 0.097) 1.00
Aid to Blacks Clinton Discursive Soph. -0.47 0.10 (-0.663; -0.277) 1.00
Aid to Blacks Clinton Factual Knowl. -0.06 0.05 (-0.158; 0.045) 1.00
Environment vs Jobs Trump Discursive Soph. -0.65 0.11 (-0.861; -0.443) 1.00
Environment vs Jobs Trump Factual Knowl. -0.18 0.05 (-0.281; -0.072) 1.00
Environment vs Jobs Clinton Discursive Soph. -0.76 0.10 (-0.956; -0.554) 1.00
Environment vs Jobs Clinton Factual Knowl. -0.24 0.05 (-0.348; -0.142) 1.00
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Table A.6: Effects of gender on discursive sophistication and factual knowledge in the 2012 ANES
and 2016 ANES. Standard errors in parentheses. Estimates are used for Figure 2.7 in the main
text.

Dependent variable:

Discursive Sophistication Factual Knowledge
2012 ANES 2016 ANES 2012 ANES 2016 ANES

Female 0.001 −0.002 −0.050 −0.029
(0.004) (0.004) (0.006) (0.009)

Media Exposure 0.042 0.034 0.067 0.056
(0.010) (0.008) (0.014) (0.019)

Discussion Freqency 0.121 0.058 0.062 0.078
(0.008) (0.006) (0.010) (0.013)

College Degree 0.070 0.045 0.091 0.045
(0.005) (0.004) (0.007) (0.010)

Family Income 0.054 0.043 0.116 0.089
(0.008) (0.007) (0.010) (0.017)

Age (log) 0.017 0.003 0.081 0.092
(0.006) (0.005) (0.008) (0.013)

African American −0.010 −0.026 −0.085 −0.004
(0.006) (0.007) (0.008) (0.016)

Church Attendance 0.004 0.005 −0.003 −0.006
(0.006) (0.006) (0.008) (0.013)

Mode: Online −0.044 −0.110 0.092 0.085
(0.005) (0.004) (0.006) (0.010)

Constant 0.199 0.284 0.195 0.009
(0.022) (0.020) (0.030) (0.046)

Observations 4,690 3,119 4,690 3,108
R2 0.178 0.265 0.282 0.110
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Table A.7: Effects of gender on discursive sophistication and factual knowledge in the 2015
YouGov Study. Standard errors in parentheses. Estimates are used for Figure 2.7 in the main
text.

Dependent variable:
Discursive Sophistication Factual Knowledge

Female 0.008 −0.157
(0.009) (0.016)

College Degree 0.027 0.108
(0.011) (0.019)

Family Income 0.003 0.233
(0.024) (0.041)

Age (log) 0.040 0.135
(0.013) (0.021)

African American −0.064 −0.086
(0.017) (0.029)

Church Attendance −0.008 −0.051
(0.013) (0.023)

Constant 0.272 0.125
(0.049) (0.083)

Observations 792 792
R2 0.043 0.272
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A.5.2 Robustness Checks

Table A.8: Effects of sophistication on turnout, non-conventional participation, internal efficacy,
and external efficacy controlling for personality characteristics in the 2012 ANES. Standard errors
in parentheses. Estimates are used for Figure A.13 in the appendix.

Dependent variable:
Turnout Participation Internal Efficacy External Efficacy

Discursive Soph. 2.912 1.419 0.272 0.085
(0.300) (0.098) (0.021) (0.025)

Factual Knowledge 0.434 0.105 0.165 0.036
(0.218) (0.075) (0.016) (0.019)

Female 0.088 −0.078 −0.059 0.009
(0.085) (0.028) (0.006) (0.007)

College Degree 0.352 0.160 0.020 0.033
(0.112) (0.034) (0.007) (0.008)

Family Income 0.941 −0.002 0.006 0.010
(0.157) (0.052) (0.011) (0.013)

Age (log) 0.981 0.102 −0.003 −0.017
(0.106) (0.039) (0.008) (0.010)

African American 0.902 0.101 0.067 0.078
(0.124) (0.038) (0.008) (0.010)

Church Attendance 0.732 0.104 0.006 0.044
(0.130) (0.040) (0.008) (0.010)

Mode: Online 0.541 0.249 0.022 −0.033
(0.096) (0.033) (0.007) (0.008)

Wordsum Score 0.649 0.409 0.092 0.021
(0.220) (0.076) (0.016) (0.019)

Extraversion 0.029 0.032 0.009 0.020
(0.030) (0.010) (0.002) (0.002)

Reserved 0.009 −0.023 −0.005 0.002
(0.026) (0.009) (0.002) (0.002)

Constant −5.181 −0.645 0.296 0.255
(0.449) (0.158) (0.034) (0.039)

Observations 4,691 4,685 4,691 4,679
R2 0.129 0.171 0.058
Log Likelihood −1,861.790
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Table A.9: Effects of sophistication on turnout, non-conventional participation, internal efficacy,
and external efficacy controlling for personality characteristics in the 2016 ANES. Standard errors
in parentheses. Estimates are used for Figure A.13 in the appendix.

Dependent variable:
Turnout Participation Internal Efficacy External Efficacy

Discursive Soph. 3.936 0.760 0.213 0.070
(0.543) (0.132) (0.031) (0.042)

Factual Knowledge 0.717 0.260 0.056 −0.052
(0.241) (0.059) (0.014) (0.019)

Female 0.172 0.046 −0.064 −0.004
(0.125) (0.029) (0.007) (0.009)

College Degree 0.616 0.085 0.056 0.055
(0.155) (0.033) (0.008) (0.010)

Family Income 0.471 −0.085 0.017 0.060
(0.230) (0.055) (0.013) (0.017)

Age (log) 0.894 −0.119 0.018 −0.010
(0.153) (0.039) (0.009) (0.012)

African American 1.228 0.102 0.057 −0.026
(0.267) (0.052) (0.012) (0.016)

Church Attendance 0.930 −0.172 −0.007 0.078
(0.205) (0.043) (0.010) (0.014)

Mode: Online 0.199 0.111 0.069 −0.015
(0.148) (0.036) (0.009) (0.011)

Wordsum Score 0.999 0.436 0.114 0.022
(0.311) (0.080) (0.019) (0.025)

Extraversion 0.090 0.023 0.011 0.012
(0.041) (0.010) (0.002) (0.003)

Reserved 0.005 −0.013 −0.002 0.005
(0.037) (0.009) (0.002) (0.003)

Constant −4.948 0.196 0.199 0.277
(0.646) (0.163) (0.039) (0.051)

Observations 2,999 3,011 3,012 3,012
R2 0.065 0.155 0.047
Log Likelihood −907.430
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Table A.10: Effects of sophistication on turnout, non-conventional participation, internal efficacy,
and external efficacy controlling for individual response length in the 2012 ANES. Standard errors
in parentheses. Estimates are used for Figure A.14 in the appendix.

Dependent variable:
Turnout Participation Internal Efficacy External Efficacy

Discursive Soph. 2.053 0.967 0.215 0.082
(0.543) (0.186) (0.039) (0.045)

Factual Knowledge 0.426 0.096 0.158 0.032
(0.218) (0.075) (0.016) (0.018)

Female 0.067 −0.076 −0.054 0.016
(0.085) (0.028) (0.006) (0.007)

College Degree 0.370 0.167 0.023 0.035
(0.113) (0.034) (0.007) (0.008)

Family Income 0.948 0.026 0.011 0.016
(0.156) (0.052) (0.011) (0.013)

Age (log) 0.976 0.094 −0.007 −0.014
(0.106) (0.039) (0.008) (0.009)

African American 0.896 0.088 0.064 0.082
(0.123) (0.038) (0.008) (0.009)

Church Attendance 0.758 0.113 0.010 0.048
(0.129) (0.040) (0.008) (0.010)

Mode: Online 0.574 0.246 0.020 −0.039
(0.097) (0.034) (0.007) (0.008)

Wordsum Score 0.626 0.396 0.091 0.013
(0.219) (0.076) (0.016) (0.019)

Word Count (log) 0.970 0.539 0.071 0.003
(0.507) (0.180) (0.037) (0.044)

Constant −5.237 −0.710 0.311 0.352
(0.418) (0.150) (0.031) (0.036)

Observations 4,716 4,692 4,996 4,985
R2 0.126 0.162 0.043
Log Likelihood −1,866.366
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Table A.11: Effects of sophistication on turnout, non-conventional participation, internal efficacy,
and external efficacy controlling for individual response length in the 2016 ANES. Standard errors
in parentheses. Estimates are used for Figure A.14 in the appendix.

Dependent variable:
Turnout Participation Internal Efficacy External Efficacy

Discursive Soph. 4.762 0.224 0.222 0.153
(0.843) (0.231) (0.055) (0.073)

Factual Knowledge 0.727 0.269 0.058 −0.051
(0.219) (0.058) (0.014) (0.018)

Female 0.189 0.054 −0.059 −0.002
(0.114) (0.029) (0.007) (0.009)

College Degree 0.547 0.096 0.058 0.056
(0.141) (0.033) (0.008) (0.010)

Family Income 0.487 −0.074 0.020 0.062
(0.207) (0.055) (0.013) (0.017)

Age (log) 0.842 −0.111 0.020 −0.005
(0.139) (0.038) (0.009) (0.012)

African American 1.137 0.090 0.057 −0.019
(0.237) (0.051) (0.012) (0.016)

Church Attendance 1.057 −0.171 −0.006 0.079
(0.191) (0.043) (0.010) (0.014)

Mode: Online 0.081 0.180 0.069 −0.026
(0.162) (0.043) (0.010) (0.014)

Wordsum Score 0.931 0.401 0.103 0.017
(0.275) (0.079) (0.019) (0.025)

Word Count (log) −1.016 0.659 0.009 −0.089
(0.802) (0.220) (0.053) (0.070)

Constant −3.972 0.017 0.228 0.365
(0.586) (0.165) (0.039) (0.052)

Observations 3,486 3,039 3,037 3,038
R2 0.065 0.147 0.043
Log Likelihood −1,084.839
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B.1 Moral Foundations Dictionary

Sources:
Graham, Haidt, and Nosek (2009), as well as http://www.moralfoundations.org/

Note:
Terms with (*) indicate that the word stem rather than the exact word was matched in the
open-ended survey responses.

Care:
safe*, peace*, compassion*, empath*, sympath*, care, caring, protect*, shield, shelter, amity,
secur*, benefit*, defen*, guard*, preserve, harm*, suffer*, war, wars, warl*, warring, fight*,
violen*, hurt*, kill, kills, killer*, killed, killing, endanger*, cruel*, brutal*, abuse*, damag*,
ruin*, ravage, detriment*, crush*, attack*, annihilate*, destroy, stomp, abandon*, spurn,
impair, exploit, exploits, exploited, exploiting, wound*

Fairness:
fair, fairly, fairness, fair*, fairmind*, fairplay, equal*, justice, justness, justifi*, reciproc*,
impartial*, egalitar*, rights, equity, evenness, equivalent, unbias*, tolerant, equable, balance*,
homologous, unprejudice*, reasonable, constant, honest*, unfair*, unequal*, bias*, unjust*,
injust*, bigot*, discriminat*, disproportion*, inequitable, prejud*, dishonest, unscrupulous,
dissociate, preference, favoritism, segregat*, exclusion, exclud*

Loyalty:
together, nation*, homeland*, family, families, familial, group, loyal*, patriot*, communal,
commune*, communit*, communis*, comrad*, cadre, collectiv*, joint, unison, unite*, fellow*,
guild, solidarity, devot*, member, cliqu*, cohort, ally, insider, foreign*, enem*, betray*,
treason*, traitor*, treacher*, disloyal*, individual*, apostasy, apostate, deserted, deserter*,
deserting, deceiv*, jilt*, imposter, miscreant, spy, sequester, renegade, terroris*, immigra*

Authority:
obey*, obedien*, duty, law, lawful*, legal*, duti*, honor*, respect, respectful*, respected,
respects, order*, father*, mother, motherl*, mothering, mothers, tradition*, hierarch*,
authorit*, permit, permission, status*, rank*, leader*, class, bourgeoisie, caste*, position,
complian*, command, supremacy, control, submi*, allegian*, serve, abide, defere*, defer,
revere*, venerat*, comply, defian*, rebel*, dissent*, subver*, disrespect*, disobe*, sediti*,
agitat*, insubordinat*, illegal*, lawless*, insurgent, mutinous, defy*, dissident, unfaithful,
alienate, defector, heretic*, nonconformist, oppose, protest, refuse, denounce, remonstrate,
riot*, obstruct

Sanctity:
piety, pious, purity, pure*, clean*, steril*, sacred*, chast*, holy, holiness, saint*, wholesome*,
celiba*, abstention, virgin, virgins, virginity, virginal, austerity, integrity, modesty, abstinen*,
abstemiousness, upright, limpid, unadulterated, maiden, virtuous, refined, intemperate, decen*,
immaculate, innocent, pristine, humble, disgust*, deprav*, disease*, unclean*, contagio*,
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indecen*, sin, sinful*, sinner*, sins, sinned, sinning, slut*, whore, dirt*, impiety, impious,
profan*, gross, repuls*, sick*, promiscu*, lewd*, adulter*, debauche*, defile*, tramp, prostitut*,
unchaste, wanton, profligate, filth*, trashy, obscen*, lax, taint*, stain*, tarnish*, debase*,
desecrat*, wicked*, blemish, exploitat*, pervert, wretched*
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B.2 Information on Data, Variables, and Recoding

B.2.1 Open-ended Responses and MFT Scores in 2012 ANES

In this study, MFT scores are computed based on verbatim open-ended responses in which indi-
viduals describe what they liked and disliked about either presidential candidate as well as the
Republican and Democratic parties. More specifically, respondents in the 2012 American National
Election Study (ANES) were asked to list anything in particular that they like/dislike about the
Democratic/Republican party as well as anything that might make them vote/not vote for either
of the Presidential candidates and were probed by the interviewer asking “anything else?” until
the respondent answered “no.” All responses to the eight open-ended like/dislike questions (eval-
uating both parties and both candidates) were combined for each individual and pre-processed by
correcting spelling errors.1

Table B.1: Missing open-ended responses

N Percent
Spanish Interview 228 3.86
No/Short Responses 655 11.08

Respondents were not included in the analysis if they only provided extremely short responses
(less or equal to 5 words across all 8 open-ended items), or if the interview language was Spanish.
Table B.1 provides an overview of the number of omitted cases. About 4% of the interviews were
held in Spanish and about 11% of the respondents only provided extremely short or no responses
(7% did not answer any open-ended question). Furthermore, Figure B.1 displays histograms of
the length of the respondents’ answers to all open-ended items. On average, the collection of all
open-ended responses consists of about 75 words for each individual.
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Figure B.1: Histograms displaying the distribution of individual response lengths in number of
words for each respective item category. Dotted lines indicate the average response length.

Figure B.2 presents the proportion of respondents who mentioned words that were included
in the five different moral foundations dictionaries. Since responses for each individual represent
their likes and dislikes across all eight open-ended items, each proportion indicates the percentage

1Spell checks and corrections were implemented using GNU Aspell, see www.aspell.net.
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of individuals who mentioned a signal word belonging to the respective moral foundation in any
of his or her open-ended responses evaluating the parties or candidates.
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Figure B.2: Proportion of respondents mentioning each of the moral foundations in any of their
open-ended responses, along with 95% confidence intervals. The first two foundations are often
labeled individualizing foundations, which have been shown to be more prevalent among liberals,
while the remaining ones are described as binding foundations, which are more prevalent among
conservatives.

The moral foundation most frequently mentioned is care: About 40% of the respondents
mentioned at least one word included in respective dictionary. The second most frequently men-
tioned moral foundation is authority with about 38%. The proportion of respondents emphasizing
loyalty or fairness is slightly lower with about 30% and 23%, respectively. Sanctity, on the other
hand, was almost never mentioned by any of the respondents, which suggests that the terms con-
tained in the sanctity dictionary might be too uncommon in the context of politics and therefore
not relevant for attitude expression. Due to the very rare mentioning of the sanctity dimension,
the analyses in the main text concentrate on the remaining four moral foundations.2 Subsequent
analyses focusing on the sanctity dimension in open-ended survey responses might necessitate a
revision of the moral foundations dictionary. Overall, Figure B.2 shows that a substantial pro-
portion of individuals evokes moral considerations when describing their political attitudes even
when they are not explicitly asked about morality.

The article proposes a weighting method to improve conventional dictionary approaches in
order to capture the relative emphasis on each moral dimension (while correcting for ubiquitous
terms and overall response length). Figure B.3 displays the weights used for each dictionary term
that is mentioned at least once (terms that never appear are omitted). Terms that are very
common, like “care”, or “foreign”, receive comparatively low weights. Such common words are
more likely to be used in multiple contexts and cannot be uniquely ascribed to the moral domain,
while dictionary terms that only appear in few responses are more likely to signal moral reasoning.

In parts of the analyses, MFT scores are combined to measure the overall reliance on moral
considerations. This variable is computed as the sum of individual MFT scores across all di-
mensions (rescaled to unit variance after summation), which can be interpreted as a measure of
general moralization in attitude expression.

2Unfortunately, this issue cannot not be addressed by relying on weighting scheme proposed in this study.
The weights can correct for some distortions due to individual ubiquitous terms in the dictionaries, but it cannot
compensate for the fact that the sanctity dictionary as a whole contains mostly words that are never mentioned
by respondents.
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Figure B.3: Weights for individual MFT dictionary terms (terms that were not mentioned by any
respondent are excluded).
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B.2.2 Moralization in Individual Media Environments

The last analysis in the main text explores the effect of individual media environments on general
moralization in political attitude expression. I make use of the fact that the 2012 ANES included
a large array of items indicating whether individuals regularly watched various news outlets. For
all media sources available, I downloaded the content of the coverage on either presidential
candidates during survey period in the last month of the campaign (October 2012) from Lexis-
Nexis and computed their respective general MFT scores. Figure B.4 displays the results for each
media outlet under consideration.
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Figure B.4: General MFT scores for media sources during 2012 U.S. Presidential campaign.
Articles and scripts were selected if they mentioned either presidential candidate during the
survey field period in the last month of the campaign (October). Contents were retrieved in full
text from Lexis-Nexis (except for the Wall Street Journal, which only provided abstracts). Each
media source was analyzed using the same procedure described for open-ended responses (general
moralization). Resulting general MFT scores were median-centered to facilitate the interpretation
of relative moralization in media environments. The figure also displays 95% confidence intervals,
which are based on parametric bootstraps of the document feature matrix of the entire corpus
(1000 iterations).

Based on the coded content for each media source, I created a measure that represents the
extent to which each individual’s media environment emphasized any moral foundation. For each
respondent in the ANES, I select the media sources he or she reported to watch/read regularly and
computed the mean of their respective general MFT scores. Figure B.5 displays the histogram
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of the resulting variable. Negative values indicate that the average news source consumed by a
respondent scores below the median in general moralization, while positive values indicate that
the average news source consumed by a respondent emphasized moral foundations more strongly.
Individuals who did not report to have watched or read any of the media outlets were omitted from
this analysis. Using this approach, I can analyze whether individuals who rely on media sources
that emphasize moral foundations were also more likely to mention the moral considerations in
their open-ended responses.
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Figure B.5: Histogram of moralization in individual media environments. The variable is computed
by averaging general MFT Scores for all media sources regularly consumed by each respondent.
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B.2.3 Remaining Variables in 2012 ANES

The 2012 ANES contains two representative cross-sectional samples which are pooled in the
analyses. One sample was collected via computer assisted face-to-face interviews while the other
is based on an internet panel. Most items described below are drawn from the pre-election
wave of the survey.3 The key independent variable used to predict the emphasis on each moral
foundation in the first step of the analyses is political ideology. Respondents were asked to
place themselves on a seven-point scale ranging from extremely liberal to extremely conservative,
which was transformed into dichotomous indicators for respondents who identified as liberals,
conservatives, or moderates. Additional control variables included in the analyses are age, sex,
race (African American), church attendance, survey mode (online vs. offline), education (college
degree), as well as the overall length of the individual responses in the open-ended questions
(measured as logged number of words). Furthermore, the 2012 ANES included the Wordsum
vocabulary test as a measure of literacy and verbal skill. It consists of a series of items asking
respondents to choose a term that is closest to a target word. The Wordsum score consists of an
additive index of correct responses in ten individual trials. The inclusion of education, the length
of individual responses, and the Wordsum score as control variables should account for potential
confounding factors such as general effects of increased political literacy on the complexity of
open-ended responses.

In order to examine the political relevance of moral reasoning measured through open-ended
responses, the MFT scores for each moral foundation are used as independent variables to pre-
dict political outcomes. The dependent variable considered in the main text is voting behavior
(measured as a dichotomous indicator of vote choice for the Democratic rather than the Repub-
lican Presidential candidate reported in the post-election wave). Supplementary analyses in the
appendix additionally examine candidate and party evaluations, each measured as the respective
feeling thermometer differentials. In addition to the controls discussed previously, these analyses
include measures of party identification, which were recoded similarly to ideology.

The last step of the analyses investigates how the expression of moral considerations in
political judgment is influenced by the content of individual media environments. Additional
control variables in this step include political knowledge (measured as the sum of correct answers
to factual knowledge questions), political media exposure (measured as the sum of weekly news
consumption through TV, radio, internet, and print), and the frequency of political discussions
with friends and family members. As discussed in the main text, the analyses explore whether
these factors influence general moral reasoning. Figure B.6 provides histograms of the variables
included in each stage of the analyses. With the exception of age, all independent variables that
were treated as continuous were rescaled to range from 0 to 1.

3The open-ended items were included only in the pre-election wave. Accordingly, wherever possible, the set of
explanatory variables was limited to the pre-election wave.
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Figure B.6: Histograms of variables included in analyses.
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B.2.4 Open-ended Responses and MFT Scores in Replication Sample

The survey for the replication analysis was conducted via telephone with 594 adults aged 18
or older between early January, 2001 and July, 2003. The telephone numbers were a random-
digit-dial (RDD) sample drawn from residents within a 25 mile radius of a large northeastern
state university. As such, the survey was not conducted during a major presidential election
campaign and under a Republican presidency. Furthermore, the survey varied the set of open-
ended items. Rather than asking about attitudes towards presidential candidates and both major
parties, respondents were asked to describe liberals and conservatives as well as their respective
beliefs in general:

• “Can you briefly describe [liberals/conservatives] in your own words? What are they like?”

• “Can you briefly describe the political beliefs of [liberals/conservatives] in your own words?
What do they believe?”

Based on these items, MFT scores were computed using the same procedures as for the 2012
ANES (i.e., pre-processing, weighting, etc.). Figure B.7 displays the proportions of individuals
in the replication dataset who mentioned each moral foundation in their open-ended response.
Compared to the ANES sample (see Figure B.2), fewer individuals mentioned any of the founda-
tions, which can be explained by the fact that the average response length in the telephone study
is substantially shorter (28 words) than in the ANES (75 words). Notwithstanding, each of the
foundations (except sanctity), was mentioned by between 10 and 20% of the respondents.
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Figure B.7: Proportion of respondents mentioning each of the moral foundations in any of their
open-ended responses, along with 95% confidence intervals in the replication dataset (RDD adult
sample).
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B.2.5 Control Variables in Replication Sample

The coding of the remaining variables in the RDD survey is equivalent to those in the ANES
analysis, although the survey did not contain the Wordsum scores (and varying survey mode)
as additional controls. Histograms for all variables in the replication dataset are displayed in
Figure B.8.
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Figure B.8: Histograms of variables included in replication survey.
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B.3 Additional Model Results & Robustness Checks

B.3.1 Replicating Ideological Differences using RDD Adult Sample

The article raised the possibility that terms in the dictionary may coincidentally recover unrelated
differences in word choice between liberals and conservatives when discussing their attitudes
towards parties and candidates in the 2012 U.S. Presidential election. For example, one prominent
issue in the election was the Affordable Care Act, which might increase the likelihood of Democrats
mentioning the term “care” and thereby increasing the emphasis on the harm/care foundation
irrespective of underlying moral considerations. In that case, observed ideological differences may
be an artifact of the context in which the survey took place.

To address this concern, I replicated the analysis from Figure 1 in the article using data from a
separate survey conducted via telephone with 594 adults aged 18 or older between early January,
2001 and July, 2003. The telephone numbers were a random-digit-dial (RDD) sample drawn from
residents within a 25 mile radius of a large northeastern state university.4 The open-ended items
asked respondents to describe liberals and conservatives as social groups as well as their respective
beliefs in general. The coding and analyses are equivalent to those for Figure 1, although the
survey did not contain the Wordsum scores included in the main analyses.
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Figure B.9: Replication of main model (c.f., Figure 3.1) using RDD adult sample. Figure dis-
plays difference between liberals and conservatives in the probability of mentioning each moral
foundation (left panel), and in the MFT score given that the foundation was mentioned (right
panel), holding control variables at their respective means (along with 95% confidence intervals).
Control variables include church attendance, education, age, sex, race, and response length. Full
model results are displayed in the appendix, Table B.6.

Figure B.9 shows patterns that are consistent with previous results. Liberals are more likely
to emphasize the foundations of care and fairness. The result for the loyalty dimension, how-
ever, do not reach conventional levels of statistical significance. Additional analyses reveal that
the ideological differences in moral reasoning are mostly due to the fact that respondents who
identify as liberals emphasize the foundations of care and fairness more strongly than conser-
vatives when describing their ingroup (i.e., other liberals and their beliefs), while conservatives

4I thank Leonie Huddy for sharing these data.
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emphasize the loyalty foundation more strongly than liberals when describing their ingroup (re-
sults available upon request). The fact that the same basic ideological pattern can be recovered
in a survey that was conducted in a different political context (non-election period, Republican
administration), employed a different survey mode (phone interview), and relied on a different
set of open-ended survey questions (asking about liberals and conservatives and their respective
beliefs), provides additional evidence that the MFT dictionary recovers basic moral considerations
in political attitude expression.
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B.3.2 Negations and Valence in Open-Ended Responses (2012 ANES)

Dictionary-based approaches do not take into account the context in which signal terms appear.
As such, they cannot capture directly whether individuals use certain words in a positive context or
as part of a negation. Interpreting MFT scores as endorsements of a foundation might therefore
be problematic if respondents commonly reject certain signal terms. Manual inspections of a
random subset of open-ended suggested that most appearances of dictionary terms are not used
in a direct negation (see also Table B.2). To provide a more comprehensive overview of potential
negations or valenced statements in open-ended responses, I repeated the analyses from Figure
1 for different subsets of the questionnaire as well as the dictionary. The results are displayed in
Figure B.10.
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a) by MFT valence (virtue vs. vice)
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b) by question type (like vs. dislike)
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c) by party/candidate (Dem. vs. Rep.)
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d) by party (in− vs. out−party)

Figure B.10: Replication of main model (c.f., Figure 1) by different subgroups. The figure
displays difference between liberals and conservatives in the probability of mentioning each moral
foundation (left panel), and in the MFT score given that the foundation was mentioned (right
panel), holding control variables at their respective means (along with 95% confidence intervals).
Control variables include church attendance, education, age, sex, race, and response length. Full
model results are displayed in Tables B.7 to B.14.
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Panel a) divides the MFT dictionary in positive and negative terms for each moral founda-
tion (i.e. virtues and vices, c.f., http://moralfoundations.org) before examining ideological
differences. Whether we only consider signal terms that represent “vices” (top) or “virtues”
(bottom), the differences between liberals and conservatives regarding individualizing founda-
tions (care, fairness) are largely consistent. However, there is suggestive evidence that liberals
are more likely to discuss authority in terms of virtues, while conservatives are more likely to
emphasize the foundation in terms of vices. Panel b) uses the full MFT dictionary again, but
now splits up the set of open-ended questions before repeating the analysis. The top part dis-
plays the ideological differences when focusing on “dislike” questions, whereas the bottom part
only considers “like” questions. While the results are again largely consistent, some interesting
differences appear. For example, liberals are only more likely to emphasize the care foundation
than conservatives when discussing issues they like about parties and candidates, and not when
they talk about things they dislike. It seems unlikely that the consistent differences on “Likes”
are driven by negations rather than positive endorsements of moral foundations. On the other
hand, however, we also observe that liberals are more likely to emphasize the authority foundation
than conservatives when talking about aspects they like. While this finding contradicts MFT,
the remaining two panels provide some intuition about possible explanations. Panel c) splits the
open-ended responses by the party each respondent is asked to discuss. Here we observe that the
ideological differences in moral reasoning are more pronounced when discussing the Democratic
party and candidate as compared to the Republican party and candidate. A similar distinction is
made in Panel d), where open-ended responses are divided into description of the respondent’s re-
spective out-party vs. in-party. Now, ideological differences appear to be more pronounced when
respondents discuss their in-party rather than their out-party. Overall, regarding the surprising
finding on authority, it appears that liberals were more likely to emphasize the foundation when
discussing aspects that they like about their in-party candidate. A plausible example for such a
pattern could be that they were more likely to describe the Democratic presidential candidate
(Barack Obama) as a good “leader”, which is a signal term for the authority dimension.
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B.3.3 MFT and Party/Candidate Evaluations (2012 ANES)

The second part of the analyses in the main text examines whether the expression of moral
foundations in open-ended responses is related to voting behavior. To further corroborate these
results, I additionally examine the relationship of moral reasoning and attitudes towards political
parties and candidates. Figure B.11 presents OLS estimates where feeling thermometer differen-
tials between the Republican and the Democratic party (left panel) and between both Presidential
candidates (right panel) are regressed on MFT scores for all moral foundations.
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Figure B.11: Change in predicted feeling thermometer differential when MFT score is increased
from its minimum (no overlap between dictionary and response) by one standard deviation,
holding control variables constant at their respective means (along with 95% confidence intervals).
Positive values indicate that respondents who emphasized the respective foundation evaluated
the Democratic candidate/party more favorably than the Republican candidate/party, and vice
versa. Estimates are based on a single OLS model (using robust standard errors) including MFT
scores for each foundation and gray triangles indicate estimates while additionally controlling for
party identification. Remaining control variables are age, sex, race, church attendance, survey
mode, education, response length, and the Wordsum vocabulary score. Full model results are
displayed in Table B.15.

Positive values indicate more favorable evaluations for the Democratic candidate or party
and negative values indicate more favorable evaluations of the Republican candidate or party.
The patterns are consistent with previous results. Individuals who emphasize considerations re-
lated to care and fairness evaluate the Democratic party/candidate on average about 3 points
higher than the Republican party/candidate (on a 100 point scale). On the other hand, if indi-
viduals emphasized the loyalty dimension, they reported stronger preferences for the Republican
party/candidate. Interestingly, mentioning terms that belong to the authority dimension appears
to increase favorability towards the democratic party and candidate, which contradicts MFT.
However, the effect disappears when party identification is included as a control variable.
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B.3.4 Other Correlates of General Moralization in Attitude Expression

The last analysis in the article focuses on the effect of moralization in individual media environ-
ments on general moral reasoning in open-ended responses. Additional controls included in the
model were political knowledge, general media exposure, and discussion frequency. Figure B.12
allows for a comparison of effect sizes when each variable is increased from its empirical minimum
value to its empirical maximum value, holding all other control variables constant at their means.
To reiterate, the dependent variable captures the general tendency to emphasize any moral foun-
dation. Estimates are based on a Tobit model and the estimated effects are decomposed into the
probability of mentioning any moral foundation (left panel) as well as the emphasis on morality,
given that any foundation was mentioned (right panel).
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Figure B.12: Change in predicted overall reliance on moral foundations depending on moral media
content, political knowledge, media exposure, and frequency of political discussions. The plot
shows differences in predicted probabilities of mentioning any moral foundation (left panel) as well
as in the summed MFT scores given that any foundation was mentioned (right panel), if each of
the independent variables is increased from its minimum to its maximum value holding all other
variables constant at their respective means (along with 95% confidence intervals). Additional
control variables include age, sex, race, church attendance, survey mode, education, response
length, and the Wordsum vocabulary score. Full model results are displayed in the appendix,
Table B.5.

The significant positive effect of frequent political discussions (even after controlling for moral
media content, political knowledge, and media exposure), is especially interesting. Citizens who
engage in frequent political arguments are more likely to use moral considerations when evaluating
candidates and parties, which could suggest that morality serves as a rhetorical tool utilized to
convince others of certain political views.
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B.3.5 Comparing General Media MFT Scores with Manual Coding

The most fundamental concern related to the effects of individual media environments might be
whether the content analysis of media sources using a dictionary is able to capture overall levels of
moralization in news reporting. Luckily, a study reported in Feinberg and Willer (2013) included
manual coding of a selection of newspaper articles on environmental issues to capture whether
they use rhetoric grounded in each of the moral domains. Their coding therefore focuses on the
same foundations without utilizing the dictionary. I computed a general moralization variable by
summing the scores used in Feinberg and Willer (2013) and compared them to the MFT scores
based on the procedures outlined above.5
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Figure B.13: Validity check comparing general MFT Scores with individual coder assessments of
newspaper articles in Feinberg and Willer (2013).

Figure B.13 presents the correlation of general moralization in each article based on the manual
coding in Feinberg and Willer (2013) compared to the dictionary method used in the analyses
presented in the article. While the correlation is far from being perfect, the weighted dictionary
method clearly captures some of the same variance as manual assessments of the emphasis on
moral foundations. This is especially noteworthy since the coders in Feinberg and Willer (2013)
did not rely on the moral foundations dictionary itself. This correspondence between subjective
assessments and dictionary-based coding even persists when examining each moral foundation
separately (c.f., Figure B.14).

5I thank Matthew Feinberg and Robb Willer for sharing these data.
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Figure B.14: Validity check comparing individual MFT Scores with individual coder assessments
of newspaper articles in Feinberg and Willer (2013).
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B.3.6 Face Validity of Sample Responses
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B.4 Tables of Model Estimates

B.4.1 Ideological Differences

Table B.3: Tobit models predicting MFT score for each foundation based on ideology. Pos-
itive coefficients indicate stronger emphasis on the respective foundation. Standard errors in
parentheses. Estimates are used for Figure 3.1 in the main text.

Variable Care Fairness Loyalty Authority
Ideology (Conservative) -0.391 -0.808 0.384 -0.131

(0.089) (0.145) (0.117) (0.091)
Ideology (Moderate) -0.225 -0.706 0.054 -0.050

(0.09) (0.149) (0.123) (0.093)
Church Attendance 0.006 0.073 0.257 -0.110

(0.103) (0.169) (0.134) (0.105)
Education (College Degree) -0.108 0.289 0.342 0.109

(0.078) (0.126) (0.101) (0.079)
Age 0.000 0.001 -0.007 0.002

(0.002) (0.004) (0.003) (0.002)
Sex (Female) 0.093 0.118 -0.221 -0.105

(0.07) (0.116) (0.093) (0.072)
Race (African American) 0.103 -0.042 -0.246 0.333

(0.101) (0.169) (0.138) (0.102)
Word Count (log) 0.422 0.605 0.755 0.503

(0.04) (0.067) (0.055) (0.042)
Wordsum Score 0.745 0.776 0.600 0.308

(0.186) (0.309) (0.247) (0.19)
Survey Mode (Online) -0.033 0.306 0.143 0.294

(0.084) (0.14) (0.111) (0.087)
Intercept -2.669 -5.055 -4.748 -3.231

(0.226) (0.388) (0.313) (0.236)
log(Sigma) 0.671 1.045 0.885 0.684

(0.02) (0.026) (0.022) (0.02)
N 4489 4489 4489 4489
Log-Likelihood -5149 -3984 -4580 -5030
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B.4.2 Moral Considerations and Vote Choice

Table B.4: Logit models predicting democratic vote choice based on MFT score for each foun-
dation. Positive coefficients indicate higher likelihood to vote for the Democratic candidate than
the Republican candidate. Standard errors in parentheses. Estimates are used for Figure 3.2 in
the main text.

Variable (1) (2)
Harm 0.192 0.171

(0.043) (0.061)
Fairness 0.170 0.129

(0.041) (0.053)
Ingroup -0.190 -0.068

(0.041) (0.054)
Authority 0.076 0.025

(0.041) (0.056)
PID (Democrat) 2.618

(0.136)
PID (Republican) -2.676

(0.156)
Church Attendance -1.614 -1.352

(0.113) (0.158)
Education (College Degree) 0.155 0.370

(0.085) (0.119)
Age -0.009 -0.017

(0.002) (0.003)
Sex (Female) 0.275 0.160

(0.078) (0.108)
Race (African American) 4.229 3.234

(0.263) (0.288)
Word Count (log) 0.145 0.116

(0.044) (0.061)
Wordsum Score 0.048 0.174

(0.21) (0.29)
Survey Mode (Online) -0.366 -0.388

(0.095) (0.131)
Intercept 0.313 0.509

(0.238) (0.328)
N 3706 3698
Log-Likelihood -1955 -1138
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B.4.3 Media Content and Exposure to Moral Rhetoric

Table B.5: Tobit model predicting overall reliance on moral foundations (sum of MFT scores)
based on media moralization, political knowledge, media exposure, and frequency of political
discussions. Positive coefficients indicate stronger emphasis on any foundation. Standard errors
in parentheses. Estimates are used for Figure 3.3 in the main text as well as Figure B.12 in the
appendix.

Variable (1)
Moral Media Content 0.086

(0.032)
Political Knowledge 0.180

(0.118)
Political Media Exposure 0.204

(0.11)
Political Discussions 0.195

(0.076)
Church Attendance 0.062

(0.062)
Education (College Degree) 0.088

(0.05)
Age -0.001

(0.001)
Sex (Female) 0.014

(0.045)
Race (African American) 0.087

(0.058)
Word Count (log) 0.030

(0.025)
Wordsum Score 0.266

(0.119)
Survey Mode (Online) 0.068

(0.052)
Intercept -0.014

(0.136)
log(Sigma) 0.210

(0.015)
N 3648
Log-Likelihood -5240
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B.4.4 Additional Model Results & Robustness Checks

Replicating Ideological Differences using RDD Adult Sample

Table B.6: Tobit models predicting MFT score for each foundation based on ideology (telephone
survey replication). Positive coefficients indicate stronger emphasis on the respective foundation.
Standard errors in parentheses. Estimates are used for Figure B.9 in the appendix.

Variable Care Fairness Loyalty Authority
Ideology (Conservative) -2.337 -3.342 1.703 -0.858

(1.052) (1.184) (1.071) (0.786)
Ideology (Moderate) -1.329 -2.280 -1.364 -1.075

(0.839) (0.897) (1.046) (0.681)
Church Attendance -0.887 0.317 0.831 1.095

(1.224) (1.289) (1.311) (0.952)
Education (College Degree) 0.783 1.113 1.138 1.137

(0.753) (0.805) (0.842) (0.597)
Age -0.002 0.018 -0.029 -0.049

(0.025) (0.026) (0.028) (0.021)
Sex (Female) -0.761 0.748 -0.718 -0.677

(0.742) (0.792) (0.816) (0.582)
Race (African American) 0.526 1.484 -0.061 0.570

(1.648) (1.587) (1.988) (1.253)
Word Count (log) 2.182 1.113 1.058 0.653

(0.685) (0.67) (0.695) (0.48)
Intercept -10.402 -9.219 -8.164 -3.550

(2.785) (2.828) (2.869) (1.893)
log(Sigma) 1.460 1.453 1.544 1.286

(0.121) (0.137) (0.126) (0.109)
N 366 366 366 366
Log-Likelihood -222 -187 -216 -254
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Negations and Valence in Open-Ended Responses (2012 ANES)

a) by MFT valence (virtue vs. vice)

Table B.7: Virtues only: Tobit models predicting MFT score for each foundation based on
ideology. Positive coefficients indicate stronger emphasis on the respective foundation. Standard
errors in parentheses. Estimates are used for Figure B.10 in the appendix.

Variable Care Fairness Loyalty Authority
Ideology (Conservative) -0.443 -0.745 0.709 -0.196

(0.106) (0.153) (0.178) (0.095)
Ideology (Moderate) -0.342 -0.675 0.374 -0.053

(0.108) (0.157) (0.187) (0.097)
Church Attendance -0.024 0.029 0.589 -0.074

(0.123) (0.179) (0.2) (0.11)
Education (College Degree) -0.090 0.343 0.039 0.147

(0.093) (0.133) (0.152) (0.083)
Age 0.001 0.000 -0.002 0.003

(0.003) (0.004) (0.004) (0.002)
Sex (Female) 0.196 0.169 -0.129 -0.113

(0.084) (0.122) (0.139) (0.075)
Race (African American) 0.102 -0.093 0.049 0.389

(0.121) (0.179) (0.202) (0.106)
Word Count (log) 0.406 0.631 1.287 0.520

(0.048) (0.071) (0.087) (0.044)
Wordsum Score 1.030 0.684 0.149 0.314

(0.224) (0.326) (0.369) (0.198)
Survey Mode (Online) -0.115 0.372 0.242 0.277

(0.1) (0.148) (0.166) (0.091)
Intercept -3.291 -5.354 -8.851 -3.451

(0.274) (0.412) (0.517) (0.248)
log(Sigma) 0.803 1.084 1.171 0.717

(0.022) (0.027) (0.029) (0.021)
N 4489 4489 4489 4489
Log-Likelihood -4682 -3830 -3505 -4914
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Table B.8: Vices only: Tobit models predicting MFT score for each foundation based on ideology.
Positive coefficients indicate stronger emphasis on the respective foundation. Standard errors in
parentheses. Estimates are used for Figure B.10 in the appendix.

Variable Care Fairness Loyalty Authority
Ideology (Conservative) -0.674 -3.120 0.276 1.211

(0.244) (1.191) (0.22) (0.719)
Ideology (Moderate) -0.058 -2.301 -0.283 -0.166

(0.245) (1.224) (0.237) (0.783)
Church Attendance 0.037 1.000 -0.240 -1.755

(0.283) (1.392) (0.26) (0.859)
Education (College Degree) -0.266 0.265 1.024 -0.672

(0.213) (1.031) (0.191) (0.63)
Age -0.003 0.038 -0.017 -0.007

(0.006) (0.03) (0.006) (0.018)
Sex (Female) -0.201 -1.248 -0.422 -0.415

(0.193) (0.961) (0.178) (0.578)
Race (African American) 0.196 0.506 -0.893 0.129

(0.272) (1.372) (0.287) (0.864)
Word Count (log) 1.635 2.798 0.966 3.162

(0.126) (0.602) (0.106) (0.398)
Wordsum Score -0.051 4.297 1.496 1.091

(0.509) (2.65) (0.488) (1.571)
Survey Mode (Online) 0.226 -0.923 0.059 1.320

(0.228) (1.114) (0.213) (0.705)
Intercept -10.814 -37.200 -8.292 -28.379

(0.735) (4.374) (0.634) (2.687)
log(Sigma) 1.381 2.483 1.343 2.108

(0.035) (0.08) (0.033) (0.065)
N 4489 4489 4489 4489
Log-Likelihood -2672 -867 -2993 -1168
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b) by question type (like vs. dislike)

Table B.9: Likes only: Tobit models predicting MFT score for each foundation based on ideology.
Positive coefficients indicate stronger emphasis on the respective foundation. Standard errors in
parentheses. Estimates are used for Figure B.10 in the appendix.

Variable Care Fairness Loyalty Authority
Ideology (Conservative) -1.108 -0.982 0.456 -0.756

(0.173) (0.282) (0.232) (0.204)
Ideology (Moderate) -0.780 -1.036 0.039 -0.350

(0.175) (0.293) (0.246) (0.207)
Church Attendance -0.176 -0.243 0.567 0.286

(0.204) (0.333) (0.267) (0.235)
Education (College Degree) 0.064 0.636 0.715 0.280

(0.151) (0.246) (0.2) (0.177)
Age 0.000 0.011 -0.008 0.009

(0.004) (0.007) (0.006) (0.005)
Sex (Female) 0.024 0.186 -0.069 -0.265

(0.138) (0.227) (0.185) (0.162)
Race (African American) 0.418 0.028 0.183 0.403

(0.194) (0.332) (0.266) (0.229)
Word Count (log) 0.810 1.030 1.502 0.957

(0.081) (0.132) (0.115) (0.095)
Wordsum Score 0.951 1.160 0.458 0.617

(0.367) (0.609) (0.493) (0.427)
Survey Mode (Online) -0.244 0.597 -0.181 0.439

(0.163) (0.276) (0.217) (0.195)
Intercept -5.737 -10.578 -10.582 -7.830

(0.461) (0.796) (0.678) (0.553)
log(Sigma) 1.214 1.626 1.419 1.371

(0.026) (0.031) (0.03) (0.027)
N 4489 4489 4489 4489
Log-Likelihood -4097 -3512 -3445 -4299

135



www.manaraa.com

B.4. TABLES OF MODEL ESTIMATES

Table B.10: Dislikes only: Tobit models predicting MFT score for each foundation based on
ideology. Positive coefficients indicate stronger emphasis on the respective foundation. Standard
errors in parentheses. Estimates are used for Figure B.10 in the appendix.

Variable Care Fairness Loyalty Authority
Ideology (Conservative) -0.193 -2.136 0.739 0.015

(0.162) (0.428) (0.229) (0.146)
Ideology (Moderate) -0.036 -1.458 0.197 0.151

(0.166) (0.433) (0.244) (0.149)
Church Attendance 0.163 0.188 0.142 -0.428

(0.187) (0.505) (0.262) (0.17)
Education (College Degree) -0.278 0.308 0.497 0.158

(0.142) (0.37) (0.196) (0.126)
Age 0.000 -0.037 -0.011 0.003

(0.004) (0.011) (0.006) (0.004)
Sex (Female) 0.201 0.237 -0.494 -0.087

(0.128) (0.341) (0.181) (0.116)
Race (African American) 0.041 -1.070 -0.977 0.570

(0.186) (0.52) (0.287) (0.163)
Word Count (log) 0.832 1.978 1.247 0.971

(0.075) (0.21) (0.109) (0.07)
Wordsum Score 1.115 1.994 1.198 0.391

(0.342) (0.926) (0.489) (0.306)
Survey Mode (Online) 0.109 0.327 0.675 0.380

(0.153) (0.406) (0.222) (0.14)
Intercept -6.452 -15.081 -9.812 -6.684

(0.438) (1.235) (0.65) (0.407)
log(Sigma) 1.165 1.915 1.428 1.050

(0.025) (0.038) (0.029) (0.025)
N 4489 4489 4489 4489
Log-Likelihood -4378 -2777 -3738 -4065
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c) by party/candidate (Democrat vs. Republican)

Table B.11: Democratic party/candidate only: Tobit models predicting MFT score for each
foundation based on ideology. Positive coefficients indicate stronger emphasis on the respective
foundation. Standard errors in parentheses. Estimates are used for Figure B.10 in the appendix.

Variable Care Fairness Loyalty Authority
Ideology (Conservative) -0.820 -1.998 0.545 -0.607

(0.152) (0.267) (0.191) (0.172)
Ideology (Moderate) -0.510 -0.945 0.031 -0.368

(0.154) (0.26) (0.203) (0.176)
Church Attendance 0.240 0.355 0.457 0.191

(0.176) (0.306) (0.219) (0.199)
Education (College Degree) -0.147 0.472 0.505 0.078

(0.133) (0.226) (0.164) (0.15)
Age -0.003 -0.004 -0.009 0.009

(0.004) (0.006) (0.005) (0.004)
Sex (Female) 0.109 0.113 -0.247 -0.315

(0.121) (0.208) (0.152) (0.137)
Race (African American) -0.087 0.079 -0.261 0.339

(0.174) (0.299) (0.225) (0.194)
Word Count (log) 0.644 1.081 1.169 0.948

(0.07) (0.124) (0.092) (0.081)
Wordsum Score 0.986 1.304 0.401 0.599

(0.32) (0.561) (0.403) (0.362)
Survey Mode (Online) -0.163 0.771 0.065 0.591

(0.143) (0.255) (0.18) (0.167)
Intercept -4.548 -9.723 -8.063 -7.174

(0.393) (0.735) (0.534) (0.471)
log(Sigma) 1.133 1.513 1.273 1.225

(0.024) (0.033) (0.028) (0.025)
N 4489 4489 4489 4489
Log-Likelihood -4698 -3169 -3781 -4437
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Table B.12: Republican Party/Candidate only: Tobit models predicting MFT score for each
foundation based on ideology. Positive coefficients indicate stronger emphasis on the respective
foundation. Standard errors in parentheses. Estimates are used for Figure B.10 in the appendix.

Variable Care Fairness Loyalty Authority
Ideology (Conservative) -0.430 -0.265 0.638 -0.025

(0.189) (0.353) (0.241) (0.175)
Ideology (Moderate) -0.279 -1.331 0.188 0.209

(0.193) (0.384) (0.256) (0.178)
Church Attendance -0.317 -0.510 0.154 -0.352

(0.221) (0.423) (0.277) (0.203)
Education (College Degree) -0.208 0.467 0.587 0.377

(0.166) (0.312) (0.206) (0.151)
Age 0.004 -0.004 -0.014 0.001

(0.005) (0.009) (0.006) (0.004)
Sex (Female) 0.092 0.346 -0.380 0.055

(0.151) (0.289) (0.191) (0.138)
Race (African American) 0.491 -1.009 -0.615 0.659

(0.213) (0.451) (0.296) (0.194)
Word Count (log) 1.110 1.406 1.462 1.020

(0.091) (0.171) (0.118) (0.083)
Wordsum Score 0.982 1.467 1.382 0.316

(0.402) (0.779) (0.52) (0.366)
Survey Mode (Online) 0.156 0.081 0.466 0.262

(0.18) (0.344) (0.231) (0.166)
Intercept -8.220 -13.016 -11.071 -7.459

(0.535) (1.03) (0.711) (0.485)
log(Sigma) 1.269 1.802 1.444 1.205

(0.028) (0.035) (0.031) (0.027)
N 4489 4489 4489 4489
Log-Likelihood -3818 -3075 -3372 -3957
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d) by party (in- vs. out-party)

Table B.13: In-party only: Tobit models predicting MFT score for each foundation based on
ideology. Positive coefficients indicate stronger emphasis on the respective foundation. Standard
errors in parentheses. Estimates are used for Figure B.10 in the appendix.

Variable Care Fairness Loyalty Authority
Ideology (Conservative) -1.136 -1.130 0.549 -0.924

(0.194) (0.31) (0.208) (0.228)
Ideology (Moderate) -0.792 -0.873 0.082 -0.222

(0.212) (0.348) (0.241) (0.248)
Church Attendance -0.355 -0.372 0.083 0.056

(0.234) (0.376) (0.247) (0.272)
Education (College Degree) -0.120 0.545 0.360 0.164

(0.178) (0.283) (0.189) (0.208)
Age 0.005 0.006 -0.003 0.004

(0.005) (0.008) (0.005) (0.006)
Sex (Female) 0.237 0.137 -0.055 -0.100

(0.16) (0.257) (0.172) (0.187)
Race (African American) 0.159 -0.147 0.048 0.367

(0.215) (0.358) (0.238) (0.251)
Word Count (log) 0.760 1.000 1.300 0.937

(0.094) (0.152) (0.109) (0.111)
Wordsum Score 0.759 1.193 0.576 0.697

(0.423) (0.691) (0.461) (0.496)
Survey Mode (Online) -0.213 0.466 0.086 0.610

(0.19) (0.313) (0.205) (0.229)
Intercept -5.251 -9.540 -8.853 -7.264

(0.54) (0.914) (0.652) (0.648)
log(Sigma) 1.173 1.548 1.163 1.331

(0.031) (0.038) (0.035) (0.031)
N 2950 2950 2950 2950
Log-Likelihood -2880 -2298 -2263 -3039
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Table B.14: Out-party only: Tobit models predicting MFT score for each foundation based on
ideology. Positive coefficients indicate stronger emphasis on the respective foundation. Standard
errors in parentheses. Estimates are used for Figure B.10 in the appendix.

Variable Care Fairness Loyalty Authority
Ideology (Conservative) 0.026 -1.382 1.485 -0.184

(0.211) (0.368) (0.329) (0.191)
Ideology (Moderate) 0.058 -1.359 0.631 0.076

(0.236) (0.426) (0.383) (0.211)
Church Attendance 0.154 0.094 -0.016 -0.226

(0.251) (0.449) (0.385) (0.229)
Education (College Degree) -0.104 0.424 0.539 0.298

(0.193) (0.336) (0.292) (0.174)
Age -0.004 -0.019 -0.023 0.000

(0.005) (0.009) (0.008) (0.005)
Sex (Female) 0.177 0.627 -0.682 -0.074

(0.174) (0.309) (0.268) (0.158)
Race (African American) 0.079 -1.056 -1.076 0.677

(0.238) (0.447) (0.398) (0.209)
Word Count (log) 0.913 1.615 1.354 0.965

(0.103) (0.193) (0.161) (0.096)
Wordsum Score 1.257 0.324 1.251 0.620

(0.465) (0.822) (0.721) (0.419)
Survey Mode (Online) 0.046 0.412 0.371 0.173

(0.209) (0.366) (0.325) (0.189)
Intercept -7.057 -11.600 -10.597 -6.935

(0.609) (1.138) (0.965) (0.564)
log(Sigma) 1.251 1.609 1.588 1.130

(0.032) (0.046) (0.037) (0.033)
N 2950 2950 2950 2950
Log-Likelihood -2890 -1738 -2412 -2582
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MFT and Party/Candidate Evaluations (2012 ANES)

Table B.15: OLS models predicting feeling thermometer differentials based on MFT score for
each foundation. Positive coefficients indicate more favorable evaluation of Democratic candi-
date/party than the Republican candidate/party, and vice versa. Standard errors in parentheses.
Estimates are used for Figure B.11 in the appendix.

Variable Party (1) Party (2) Cand. (1) Cand. (2)
Harm 2.661 0.997 3.056 1.249

(0.649) (0.453) (0.778) (0.582)
Fairness 2.661 1.127 3.612 1.850

(0.647) (0.451) (0.777) (0.58)
Ingroup -3.244 -0.930 -4.444 -1.856

(0.65) (0.453) (0.782) (0.585)
Authority 2.119 0.435 2.246 0.393

(0.669) (0.466) (0.796) (0.595)
PID (Democrat) 45.081 48.219

(1.099) (1.407)
PID (Republican) -44.980 -52.268

(1.22) (1.566)
Church Attendance -27.723 -11.363 -35.802 -17.406

(1.866) (1.324) (2.236) (1.702)
Education (College Degree) -0.076 1.252 1.161 2.686

(1.492) (1.04) (1.791) (1.338)
Age -0.119 -0.124 -0.315 -0.317

(0.041) (0.028) (0.049) (0.036)
Sex (Female) 7.447 2.843 9.269 4.238

(1.311) (0.917) (1.571) (1.177)
Race (African American) 53.372 20.987 63.622 28.122

(1.784) (1.325) (2.135) (1.698)
Word Count (log) 2.147 0.986 2.324 0.934

(0.736) (0.513) (0.882) (0.659)
Wordsum Score 0.462 3.573 0.670 3.961

(3.412) (2.382) (4.095) (3.066)
Survey Mode (Online) -5.993 -2.185 -8.463 -4.310

(1.544) (1.079) (1.849) (1.386)
Intercept 8.004 4.326 18.373 15.856

(3.762) (2.671) (4.505) (3.426)
N 4924 4912 4938 4927
R-squared (adj.) 0.214 0.621 0.228 0.571

141



www.manaraa.com

Appendix C
Supplementary Material for Chapter 4

142



www.manaraa.com

APPENDIX C. SUPPLEMENTARY MATERIAL FOR CHAPTER 4

C.1 Basic Rules on the Subreddit ChangeMyView

Below is a summary of the set of rules to participate in discussions on /r/ChangeMyView as
described in April 2018. The current rules can be viewed at https://www.reddit.com/r/

changemyview/wiki/rules

Rules for submission of new discussion posts:

A Explain the reasoning behind your view, not just what that view is (500+ characters required).

B You must personally hold the view and demonstrate that you are open to it changing.

C Submission titles must adequately sum up your view and include ”CMV:” at the beginning.

D Posts cannot express a neutral stance, carry a risk of personal endangerment, be self-promotional,
or discuss this subreddit (visit r/ideasforcmv instead).

E Only post if you are willing to have a conversation with those who reply to you, and are
available to start doing so within 3 hours of posting.

Rules for commenting in existing discussions:

1 Direct responses to a CMV post must challenge at least one aspect of OPs stated view (however
minor), or ask a clarifying question.

2 Don’t be rude or hostile to other users.

3 Refrain from accusing OP or anyone else of being unwilling to change their view.

4 Award a delta if you’ve acknowledged a change in your view. Do not use deltas for any other
purpose.

5 Comments must contribute meaningfully to the conversation.
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C.2 Moral Foundations Dictionary

Sources:
Graham, Jesse, Jonathan Haidt, and Brian A. Nosek. 2009. “Liberals and Conservatives Rely
on Different Sets of Moral Foundations.” Journal of Personality and Social Psychology 96 (5):
1029–1046, as well as http://www.moralfoundations.org/

Note:
Terms with (*) indicate that the word stem rather than the exact word was matched in the
open-ended survey responses.

Care

amity, benefit*, care, caring, compassion*, defen*, empath*, guard*, peace*, preserve, protect*,
safe*, secur*, shelter, shield, sympath*, abandon*, abuse*, annihilate*, attack*, brutal*, cruel*,
crush*, damag*, destroy, detriment*, endanger*, exploit, exploited, exploiting, exploits, fight*,
harm*, hurt*, impair, kill, killed, killer*, killing, kills, ravage, ruin*, spurn, stomp, suffer*, violen*,
war, warl*, warring, wars, wound*

Fairness

balance*, constant, egalitar*, equable, equal*, equity, equivalent, evenness, fair, fair-*, fairly,
fairmind*, fairness, fairplay, homologous, honest*, impartial*, justice, justifi*, justness, reason-
able, reciproc*, rights, tolerant, unbias*, unprejudice*, bias*, bigot*, discriminat*, dishonest, dis-
proportion*, dissociate, exclud*, exclusion, favoritism, inequitable, injust*, preference, prejud*,
segregat*, unequal*, unfair*, unjust*, unscrupulous

Loyalty

ally, cadre, cliqu*, cohort, collectiv*, communal, commune*, communis*, communit*, comrad*,
devot*, familial, families, family, fellow*, group, guild, homeland*, insider, joint, loyal*, member,
nation*, patriot*, segregat*, solidarity, together, unison, unite*, abandon*, apostasy, apostate,
betray*, deceiv*, deserted, deserter*, deserting, disloyal*, enem*, foreign*, immigra*, imposter,
individual*, jilt*, miscreant, renegade, sequester, spy, terroris*, traitor*, treacher*, treason*

Authority

abide, allegian*, authorit*, bourgeoisie, caste*, class, command, complian*, comply, control, de-
fer, defere*, duti*, duty, father*, hierarch*, honor*, law, lawful*, leader*, legal*, loyal*, mother,
mothering, motherl*, mothers, obedien*, obey*, order*, permission, permit, position, preserve,
rank*, respect, respected, respectful*, respects, revere*, serve, status*, submi*, supremacy, tradi-
tion*, venerat*, agitat*, alienate, apostasy, apostate, betray*, defector, defian*, defy*, denounce,
deserted, deserter*, deserting, disloyal*, disobe*, disrespect*, dissent*, dissident, heretic*, ille-
gal*, insubordinat*, insurgent, lawless*, mutinous, nonconformist, obstruct, oppose, protest,
rebel*, refuse, remonstrate, riot*, sediti*, subver*, traitor*, treacher*, treason*, unfaithful
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Sanctity

abstemiousness, abstention, abstinen*, austerity, celiba*, chast*, church*, clean*, decen*, ho-
liness, holy, immaculate, innocent, integrity, limpid, maiden, modesty, piety, pious, preserve,
pristine, pure*, purity, refined, sacred*, saint*, steril*, unadulterated, upright, virgin, virginal, vir-
ginity, virgins, virtuous, wholesome*, adulter*, apostasy, apostate, blemish, contagio*, debase*,
debauche*, defile*, deprav*, desecrat*, dirt*, disease*, disgust*, exploit, exploitat*, exploited,
exploiting, exploits, filth*, gross, heretic*, impiety, impious, indecen*, intemperate, lax, lewd*,
obscen*, pervert, profan*, profligate, promiscu*, prostitut*, repuls*, ruin*, sick*, sin, sinful*,
sinned, sinner*, sinning, sins, slut*, stain*, taint*, tarnish*, tramp, trashy, unchaste, unclean*,
wanton, whore, wicked*, wretched*

General Morality

bad, blameless, canon, character, commendable, correct, decen*, doctrine, ethic*, evil, exemplary,
good, goodness, honest*, ideal*, immoral*, indecen*, integrity, laudable, lawful*, legal*, les-
son, moral*, noble, offend*, offensive*, piety, pious, praiseworthy, principle*, proper, righteous*,
transgress*, upright, upstanding, value*, wholesome*, wicked*, worth*, wretched*, wrong*
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C.3 Distribution of Moral Foundation Proportions in Paired
Data

●

●

●

●

●

●

General

Sanctity

Authority

Loyalty

Fairness

Care

0.1 0.2 0.3 0.4 0.5 0.6
Percentage of Dictionary Terms

M
or

al
 F

ou
nd

at
io

n

Figure C.1: Moral Foundations in Paired Data: Average percentage of dictionary terms relative
to the total number of words in each original post starting a discussion (including 95% confidence
intervals). Compared to the figure in the main text, this plot only includes opening statements
that are part of the matched pair selection to analyze persuasive arguments.
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C.4 Structural Topic Model Results

C.4.1 Original Posts

0.0 0.1 0.2 0.3 0.4

Expected Topic Proportions

Topic 16: kill, anim, gun, meat, human, dog, eat, shoot, peopl, die
Topic 5: food, smoke, eat, drink, alcohol, can, fat, weight, healthi, obes

Topic 20: drug, peopl, health, use, mental, medic, caus, organ, effect, diseas
Topic 1: game, play, sport, video, player, team, use, can, one, athlet
Topic 2: car, drive, polic, time, offic, use, one, citi, driver, can
Topic 19: children, child, parent, kid, famili, age, life, abort, adult, year
Topic 13: rape, crime, punish, person, victim, death, crimin, case, commit, believ
Topic 18: religion, believ, god, belief, religi, exist, christian, scienc, univers, atheist
Topic 14: music, movi, show, like, book, charact, art, stori, watch, one
Topic 17: school, student, educ, learn, colleg, class, high, work, job, time
Topic 11: peopl, cultur, word, group, black, white, use, race, racist, differ
Topic 12: countri, war, world, nation, militari, american, state, america, believ, fight
Topic 7: govern, vote, state, polit, system, parti, peopl, elect, power, polici
Topic 4: women, men, sex, gender, sexual, man, male, woman, girl, gay
Topic 6: right, law, moral, argument, legal, marriag, believ, allow, protect, freedom
Topic 9: will, world, human, chang, technolog, econom, can, capit, popul, year

Topic 8: post, edit, view, reddit, comment, opinion, discuss, chang, read, point
Topic 15: money, work, pay, job, tax, compani, make, busi, peopl, servic

Topic 10: human, will, can, life, person, believ, one, natur, make, societi
Topic 3: peopl, dont, think, just, like, get, want, thing, say, feel

Figure C.2: Average topic proportions in opening statements on /r/ChangeMyView/ based on a
structural topic model with 20 topics (c.f., Roberts et al., 2014). The plot additionally displays
the ten most likely terms associated with each respective topic.
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●

−0.05 −0.04 −0.03 −0.02 −0.01 0.00 0.01

●children, child, parent, kid, famili, age, life, abort, adult, year
●school, student, educ, learn, colleg, class, high, work, job, time

●game, play, sport, video, player, team, use, can, one, athlet
●rape, crime, punish, person, victim, death, crimin, case, commit, believ

●post, edit, view, reddit, comment, opinion, discuss, chang, read, point
●music, movi, show, like, book, charact, art, stori, watch, one
●money, work, pay, job, tax, compani, make, busi, peopl, servic
●food, smoke, eat, drink, alcohol, can, fat, weight, healthi, obes
●kill, anim, gun, meat, human, dog, eat, shoot, peopl, die
●will, world, human, chang, technolog, econom, can, capit, popul, year
●human, will, can, life, person, believ, one, natur, make, societi
●women, men, sex, gender, sexual, man, male, woman, girl, gay
●peopl, dont, think, just, like, get, want, thing, say, feel

●right, law, moral, argument, legal, marriag, believ, allow, protect, freedom
●car, drive, polic, time, offic, use, one, citi, driver, can
●religion, believ, god, belief, religi, exist, christian, scienc, univers, atheist
●govern, vote, state, polit, system, parti, peopl, elect, power, polici
●peopl, cultur, word, group, black, white, use, race, racist, differ
●drug, peopl, health, use, mental, medic, caus, organ, effect, diseas

●countri, war, world, nation, militari, american, state, america, believ, fight

Figure C.3: Differences in topic proportions between opening statements on /r/ChangeMyView/

that resulted in opinion change (Δ awarded) versus not (including 95% confidence intervals).
Estimates are based on the structural topic model described in the previous figure. Positive
values indicate higher topic prevalence among discussions that resulted in opinion change and
vice versa. Labels are based on the ten highest probability terms related to the topic.
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C.4.2 Responses Challenging the OP

0.00 0.05 0.10 0.15 0.20 0.25

Expected Topic Proportions

Topic 2: war, militari, power, fight, kill, world, like, forc, countri, one
Topic 15: god, religion, believ, religi, belief, christian, book, charact, atheist, one

Topic 9: food, anim, eat, meat, can, dog, just, like, make, fat
Topic 8: vote, govern, parti, polit, state, peopl, power, system, elect, one
Topic 11: peopl, drug, depress, medic, mental, get, can, health, effect, vaccin
Topic 14: children, kid, child, parent, relationship, abort, want, famili, marriag, one

Topic 4: game, play, music, sport, can, watch, movi, player, like, time
Topic 6: use, car, can, drive, need, get, just, phone, time, comput
Topic 7: use, word, mean, art, languag, can, differ, like, work, peopl
Topic 10: countri, cultur, peopl, american, world, black, white, state, econom, nation
Topic 20: can, human, exist, univers, one, scienc, question, physic, understand, natur
Topic 5: school, educ, student, learn, colleg, class, work, high, teach, get
Topic 12: view, chang, inform, read, post, opinion, evid, think, discuss, argument
Topic 17: women, men, gay, sex, gender, sexual, rape, woman, peopl, male
Topic 3: law, crime, case, gun, polic, legal, protect, peopl, right, crimin

Topic 16: money, tax, will, compani, pay, busi, peopl, make, cost, market
Topic 13: work, job, peopl, get, money, time, pay, need, year, hour

Topic 1: life, will, live, time, thing, can, year, die, world, human
Topic 18: right, person, moral, peopl, say, argument, think, wrong, believ, make

Topic 19: peopl, dont, like, just, think, get, want, your, know, thing

Figure C.4: Average topic proportions in posts challenging the OP on /r/ChangeMyView/ based
on a structural topic model with 20 topics (c.f., Roberts et al., 2014). The plot additionally
displays the ten most likely terms associated with each respective topic.
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●

−0.05 −0.04 −0.03 −0.02 −0.01 0.00 0.01

●peopl, dont, like, just, think, get, want, your, know, thing
●women, men, gay, sex, gender, sexual, rape, woman, peopl, male
●life, will, live, time, thing, can, year, die, world, human

●work, job, peopl, get, money, time, pay, need, year, hour
●children, kid, child, parent, relationship, abort, want, famili, marriag, one
●school, educ, student, learn, colleg, class, work, high, teach, get
●god, religion, believ, religi, belief, christian, book, charact, atheist, one
●money, tax, will, compani, pay, busi, peopl, make, cost, market
●countri, cultur, peopl, american, world, black, white, state, econom, nation
●vote, govern, parti, polit, state, peopl, power, system, elect, one
●law, crime, case, gun, polic, legal, protect, peopl, right, crimin
●game, play, music, sport, can, watch, movi, player, like, time
●food, anim, eat, meat, can, dog, just, like, make, fat

●war, militari, power, fight, kill, world, like, forc, countri, one
●use, car, can, drive, need, get, just, phone, time, comput
●right, person, moral, peopl, say, argument, think, wrong, believ, make
●use, word, mean, art, languag, can, differ, like, work, peopl
●peopl, drug, depress, medic, mental, get, can, health, effect, vaccin
●can, human, exist, univers, one, scienc, question, physic, understand, natur

●view, chang, inform, read, post, opinion, evid, think, discuss, argument

Figure C.5: Differences in topic proportions between persuasive and non-persuasive responses
challenging the OP (including 95% confidence intervals). Estimates are based on the structural
topic model described in the previous figure. Positive values indicate higher topic prevalence
among posts that received a Δ by the OP and vice versa. Labels are based on the ten highest
probability terms related to the topic.
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C.5 Tables of Model Estimates

Table C.1: Logit models predicting argument persuasiveness as a function of moral word use
(measured via MFT dictionary proportions). Positive coefficients indicate higher probability of
changing the OPs’ mind (Δ awarded). Standard errors (clustered by discussion thread) in paren-
theses. Estimates are used for Figure 4.6 in the main text.

Variable Full Response Path Root Response Truncated Root Response
Care -0.004 -0.009 -0.007

(0.025) (0.023) (0.023)
Fairness -0.029 -0.024 -0.032

(0.036) (0.033) (0.031)
Loyalty 0.005 0.017 0.018

(0.035) (0.033) (0.03)
Authority 0.003 -0.005 0.009

(0.03) (0.028) (0.027)
Sanctity -0.033 -0.005 -0.022

(0.047) (0.046) (0.044)
General -0.010 -0.010 -0.004

(0.024) (0.023) (0.022)
Intercept 0.018 0.015 0.009

(0.024) (0.023) (0.022)
N 6304 6304 6304
Log-Likelihood -4369 -4369 -4369
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Table C.2: Logit models predicting argument persuasiveness as a function of moral congruence
with OPs’ opening statements (measured via cosine similarity in MFT dictionary results). Positive
coefficients indicate higher probability of changing the OPs’ mind (Δ awarded). Standard errors
(clustered by discussion thread) in parentheses. Estimates are used for Figure 4.7 in the main
text.

Variable Full Response Path Root Response Truncated Root Response
Moral Congruence 0.290 0.188 0.019

(0.056) (0.056) (0.054)
Intercept -0.147 -0.092 -0.008

(0.028) (0.027) (0.024)
N 6304 6304 6304
Log-Likelihood -4361 -4366 -4370
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