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Content Warning 

I will be talking about material that may be
offensive and upsetting to some audience members. 
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…and are key elements of 
political communication

Campaigns 
[Tilley, 2020]

Media Bias
[Esses et al., 2013]

Misinformation
[Henderson & 

McCready, 2019]

Propaganda
[Landry et al., 2022]
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…with far-reaching implications

Public 
Opinion 

[Jacoby, 2000; Chong 
& Druckman, 2007 ]

Policymaking 
[Walgrave et al., 2018]

Trust 
[Hopmann et al., 2015]

Safety & 
Well-being 
[Rai et al., 2017]

Electoral 
Outcomes 

[Haney López, 2014]
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I develop computational approaches to 
study these strategies and their 

social, political & technological implications

Framing
NAACL (2021) 
EMNLP (2022)

JQD (R&R)

Dogwhistles
ACL (2023) 

Dehumanization 
& Metaphor

Frontiers in AI (2020) 
PNAS (2022)
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computational models 

Develop typologies 
and data resources

Assess impacts for 
people and language 
technology systems
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Modeling Framing in Immigration 
Discourse on Social Media

North American Chapter of the Association for Computational Linguistics (NAACL), 2021

Julia Mendelsohn Ceren Budak David Jurgens
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Framing can influence public opinion and policy, 

but we know little about how ordinary people 

frame political issues on social media.
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Framing can influence public opinion and policy, 

but we know little about how ordinary people 

frame political issues on social media.

We combine political communication and NLP to 

analyze the public’s production and reception of 

frames in immigration discourse on Twitter 
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What is framing?

“Selecting some aspects of a perceived reality and make 

them more salient in a communicating text, in such a way as 

to promote a particular problem definition, causal 
interpretation, moral evaluation, and/or treatment 
recommendation for the item described” [Entman, 1993]
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What is a frame?
● Issue-generic Policy [Boydstun et al., 2013]

○ Crime & punishment, morality, economic, policy

● Immigration-specific [Benson, 2013]

○ Immigrants as victims (e.g. of global economy or discrimination)
○ Immigrants as heroes (e.g. contributing to economy or cultural diversity)
○ Immigrants as threats (e.g. to jobs, or to public safety)

● Issue-generic Narrative [Iyengar, 1991]

○ Episodic: focus on specific actions, events, examples, or case studies 
○ Thematic: focus on broader political, social, cultural context
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Framing processes

● Frame-building: factors affecting how an issue is framed

Inputs
Ideologies
Background
Attitudes
Elite rhetoric

Frames
Issue-specific 
Issue-generic 
policy
Narrative

Frame-building

Figure & theoretical model adapted from de Vreese [2005] and is a simplification of Scheufele’s [1999]  four-process model
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Framing processes

● Frame-building: factors affecting how an issue is framed

● Frame-setting: frame effects on audiences 

Inputs
Ideologies
Background
Attitudes
Elite rhetoric

Frames
Issue-specific 
Issue-generic 
policy
Narrative

Effects
Attitudes
Behaviors
Emotions
Opinions

Frame-building Frame-setting

Figure & theoretical model adapted from de Vreese [2005] and is a simplification of Scheufele’s [1999]  four-process model
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● 2.6M English-language tweets from 10% sample, 2018-2019

● Contain relevant term (e.g. immigrant, undocumented, illegals)
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Building a corpus of immigration-related tweets

● 2.6M English-language tweets from 10% sample, 2018-2019

● Contain relevant term (e.g. immigrant, undocumented, illegals)
● Ideology estimates based on network structure 

○ Continuous Liberal (-) to Conservative (+) scale

○ Bayesian spatial following model assumes homophily [Barberá 2015]

○ Politician accounts provide initial seed estimates 

● Codebook development for each frame typology
● Manually annotated 4500 tweets
● We also analyzed framing across the US, UK, and EU
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Data 
Annotation

3 typologies

27 categories
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Multilabel classification 

Full 
Corpus

Fine-tuned 
RoBERTa 

Pretrained 
RoBERTa 

● Fine-tune RoBERTa [Liu et al., 2019] to recognize patterns in immigration tweets
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Multilabel classification 

Full 
Corpus

Fine-tuned 
RoBERTa 

Labeled 
Data

Pretrained 
RoBERTa 

Classifier

● Fine-tune RoBERTa [Liu et al., 2019] to recognize patterns in immigration tweets
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Multilabel classification 

Full 
Corpus

Fine-tuned 
RoBERTa 

Labeled 
Data

Issue-Generic 
Classifier

Pretrained 
RoBERTa 

Narrative 
Classifier

Immigration-
Specific 

Classifier
Victim:Humanitarian

Episodic

Economic;
Health & Safety;

● Fine-tune RoBERTa [Liu et al., 2019] to recognize patterns in immigration tweets
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Multilabel classification 

Full 
Corpus

Fine-tuned 
RoBERTa 

Labeled 
Data

Issue-Generic 
Classifier

Pretrained 
RoBERTa 

Narrative 
Classifier

Immigration-
Specific 

Classifier
Victim:Humanitarian

Episodic

Economic;
Health & Safety;

● Fine-tune RoBERTa [Liu et al., 2019] to recognize patterns in immigration tweets

● Baselines: random prediction, logistic regression with unigram and bigram 

features, RoBERTa without fine-tuning
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Fine-tuned ROBERTa outperforms all baselines

F1 score by model on test set
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For each frame f:







Liberals frame immigrants as 
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● Liberals cue fairness and morality, 
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discrimination and inhumane policies. 



Liberals frame immigrants as 
heroes and victims
● Liberals cue fairness and morality, 

framing immigrants as victims of 
discrimination and inhumane policies. 

Conservatives frame 
immigrants as threats
● Conservatives cue threat to public 

safety, burden on taxpayers & 
government programs
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Each frame typology offers value 

Immigration-specific frames reveal 
ideological differences obscured by 
issue-generic policy frames 

(e.g. health & safety) 
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We uncover ideological variation in 
narrative framing 

● Liberals →episodic frames

● Conservatives →thematic frames



Each frame typology offers value 

We uncover ideological variation in 
narrative framing 

● Liberals →episodic frames

● Conservatives →thematic frames

● Similar to immigration news [Somaini, 2019]

● Role of emotion?  [Iyengar 1991, Pliskin et al., 2014]
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How does framing impact a message’s audience?

Framing impacts readers’ opinions about immigration [Lecheler et al., 2015]
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How does framing impact a message’s audience?

Framing impacts readers’ opinions about immigration [Lecheler et al., 2015]

Twitter provides insight into frame-setting via interactive signals 

Favoriting: endorsement, reader aligns with author’s message

Retweeting: amplification, diverse motivations, e.g. desire to 
inform or entertain others [boyd et al., 2010]
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# Likes 
# Retweets
(log-scaled)

How does framing impact a message’s audience?
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Ideology Frames EngagementFrame-building Frame-setting

Frames cued 
(indicators)

Author controls (#friends)

Mixed-effects 
linear 

regression
Tweet controls (length)

Year, month, day



Fewer
Likes, 
RTs 

More 
Likes, 
RTs



Cultural (hero: integration) 
and human interest 
(morality, fairness,        
victim: discrimination) 



Issue-specific security & 
safety (threat: public order, 
victim: humanitarian),
political, 
human interest
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Automated 
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Frame building: 
role of ideology 
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The people in political discourse

To understand implicit 
language in politics, we 
must understand implicit 
representations of people
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Dan JurafskyJulia Mendelsohn

A Framework for the Computational 
Linguistic Analysis of Dehumanization

Frontiers in Artificial Intelligence, 2020 

Yulia Tsvetkov
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Dehumanization: perceiving or treating people as less 
than human. It leads to extreme intergroup bias and 
violence. [Haslam & Stratemeyer, 2016]
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Dehumanization: perceiving or treating people as less 
than human. It leads to extreme intergroup bias and 
violence. [Haslam & Stratemeyer, 2016]

Dehumanization is expressed through language, but often subtly

Computational techniques expose subtle associations & facilitate 

broad analyses of how marginalized groups are portrayed
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Introduce framework 

and computational 

linguistic measures
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Computational 
Techniques

Dimensions of 
Dehumanization

Linguistic 
Correlates
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● This framework provides a consistent approach 
that we can easily adapt even as methods change



Dimensions of dehumanization

Moral Disgust

 

Disgust → perception of target group’s 
negative social value [Sherman & Haidt, 2011]

Moral disgust “facilitates moral exclusion of 
out-groups” [Buckels & Trapnell, 2013]
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Dimensions of dehumanization

Associations with non-humans (especially vermin)

Vermin metaphor conceptualizes the target group 
as “engaged in threatening behavior, but devoid of 
thought or emotional desire” [Tipler & Ruscher, 2014]
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Dimensions of dehumanization

1. Moral disgust

2. Associations with non-humans (especially vermin)

There are many other dimensions of dehumanization, including 
negative evaluations of a target group, denial of agency, 
psychological distance, essentialism, and denial of subjectivity
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Methodological Background: word2vec
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cat
kitten
puppy

Word2
Vec

● High cosine similarity → words 
occur in similar contexts → share 
some similar meanings* 



Quantifying moral disgust

Vector representation for Moral 
Disgust Concept as weighted 
average of word vectors from 
Moral Foundations Dictionary 
(46 words/stems)

Cosine similarity between Moral 
Disgust Concept and group label

disgust* sin
filth* gross
repuls* pervert
profan* obscen*
Graham, J., Haidt, J., & Nosek, B. A. (2009). 
Liberals and conservatives rely on different 

sets of moral foundations..

Moral Disgust Concept

Group Label
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Quantifying vermin metaphors

Vector representation for Vermin 
Concept as weighted average of 
vermin-y word vectors 

Cosine similarity between 
Vermin Concept and group label

vermin rodent(s)
rat(s) cockroach(es)
mice termite(s)
fleas bedbug(s)

Vermin Concept

Group Label
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Introduce framework 

and computational 

linguistic measures
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Word2Vec nearest neighbors (excl. other LGBTQ terms)

1986 2015
gay homosexual gay homosexual

homophobia
women
feminist
suffrage
sexism
a.c.l.u.
amen
queer
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Word2Vec nearest neighbors (excl. other LGBTQ terms)

1986 2015
gay homosexual gay homosexual

homophobia premarital
women sexual
feminist promiscuity
suffrage polygamy
sexism anal
a.c.l.u. intercourse
amen consenting
queer consensual
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Word2Vec nearest neighbors (excl. other LGBTQ terms)

1986 2015
gay homosexual gay homosexual

homophobia premarital interracial
women sexual couples
feminist promiscuity marriage
suffrage polygamy closeted
sexism anal equality
a.c.l.u. intercourse abortion
amen consenting unmarried
queer consensual openly
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Word2Vec nearest neighbors (excl. other LGBTQ terms)

1986 2015
gay homosexual gay homosexual

homophobia premarital interracial
women sexual couples
feminist promiscuity marriage
suffrage polygamy closeted
sexism anal equality
a.c.l.u. intercourse abortion
amen consenting unmarried
queer consensual openly
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Word2Vec nearest neighbors (excl. other LGBTQ terms)

1986 2015
gay homosexual gay homosexual

homophobia premarital interracial premarital
women sexual couples bestiality
feminist promiscuity marriage pedophilia
suffrage polygamy closeted adultery
sexism anal equality infanticide
a.c.l.u. intercourse abortion abhorrent
amen consenting unmarried feticide
queer consensual openly fornication
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Results: moral disgust & vermin metaphor

● Less association with moral disgust and vermin over time
● Homosexual is more associated with moral disgust and 

vermin than gay, especially after 2000
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Our framework involves:

● Identifying dimensions of dehumanization from literature 
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● Measuring linguistic correlates with computational methods 
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● Qualitative & quantitative evaluation (not discussed today)

Framing Dehumanization Dogwhistles Future PlansOverview



Our framework involves:

● Identifying dimensions of dehumanization from literature 
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Our framework involves:

● Identifying dimensions of dehumanization from literature 

● Measuring linguistic correlates with computational methods 

● Qualitative & quantitative evaluation (not discussed today)

Our case study of LGBTQ representation in the NYT revealed:

● Increasingly humanizing descriptions of LGBTQ people 

● Homosexual emerged as an signal of more dehumanizing 

attitudes than other terms (esp. gay)
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Implicitness and covertness

● Framing and dehumanization create 

conceptual associations that implicitly 

shape how the audience thinks about 

political issues and politicized people. 

● But sometimes these links are hidden from the broader 

audience, and only picked up by a smaller subset.           
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The cosmopolitan elite look down on the common 
affections that once bound this nation together: things 
like place and national feeling and religious faith…The 
cosmopolitan agenda has driven both Left and 
Right…It’s time we ended the cosmopolitan 
experiment and recovered the promise of the republic. 
~Josh Hawley (R-MO), 2019
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The Jews look down on the common affections that 
once bound this nation together: things like place and 
national feeling and religious faith…The Jewish 
agenda has driven both Left and Right…It’s time we 
ended the Jewish experiment and recovered the 
promise of the republic. ~Josh Hawley (R-MO), 2019
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Cosmopolitan is a dogwhistle

Dogwhistles send one message to an outgroup and a second 
(often taboo, controversial, or inflammatory) message to an 
in-group [Henderson & McCready, 2018]
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Cosmopolitan is a dogwhistle

Dogwhistles send one message to an outgroup and a second 
(often taboo, controversial, or inflammatory) message to an 
in-group [Henderson & McCready, 2018]

● In-group knows cosmopolitan → Jewish

● But Hawley has plausible deniability. He never says Jewish!
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Meaning depends 
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Understanding dogwhistles is important

Meaning depends 
on speaker 

identity, context, 
and multiple 

audiences
[Henderson & McCready, 2018]

Enables hate while 
evading content 

moderation
[Bhat & Klein, 2020] 

Mechanism of 
political influence 

and persuasion
[Mendelberg, 2001;
Haney López, 2014] 
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Searching for dogwhistles
● Sources: academic, media, blogs, wikis

○ Expressions identified as dogwhistles or coded language
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Searching for dogwhistles
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○ Over 70 each for racist, transphobic, antisemitic

○ English, US-centric
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Searching for dogwhistles
● Sources: academic, media, blogs, wikis

○ Expressions identified as dogwhistles or coded language

● 340 terms and symbols (incl. emojis) 
○ Over 70 each for racist, transphobic, antisemitic

○ English, US-centric

● Limitation: we cannot ensure that our search 

is complete or figure out what’s missing. 
○ Can large language models help? Stay tuned… 
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*Type I and Type II distinction from Henderson & McCready (2018)
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Surfacing dogwhistles with GPT-3

● Setup: make prompts with 5 different definitions, ~50 ways 

of requesting examples, generate 5 outputs per prompt
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Surfacing dogwhistles with GPT-3

● Setup: make prompts with 5 different definitions, ~50 ways 

of requesting examples, generate 5 outputs per prompt

● GPT-3 surfaces 45% of dogwhistles in our glossary, and 

69% of dogwhistles that belong to a formal register.

● Surfaced additional potential dogwhistles (e.g. patriotism)
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But performance varies a lot

● GPT-3 surfaces 69% of formal 
but <20% of informal 
dogwhistles
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But performance varies a lot

● GPT-3 surfaces 69% of formal 
but <20% of informal 
dogwhistles

● Among formal dogwhistles, 
lowest recall for transphobic 
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Identifying covert meanings with GPT-3
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Identifying covert meanings with GPT-3
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No Secret Cue With Secret Cue

No Definition 8.5% 29.6%

With Definition 43.7% 54.3%
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Case Study: Toxicity Detection

Do automated toxicity detection scores 

change when standard group labels or slurs 

are replaced with dogwhistles?
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● Using the Google/Jigsaw Perspective API model



Framing Dehumanization Dogwhistles Future PlansOverview

237 hateful 

templates from 

HateCheck 
[Röttger et al., 2021]
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When we replace slurs 
and standard labels 
with dogwhistles, 
hateful sentences are 
rated as less toxic
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Typology & 
glossary with   

rich contextual 
information

Evaluate 
dogwhistle 

recognition in 
language models  

Show how 
dogwhistles 

evade content 
moderation

Not discussed today: a case study of racial dogwhistles 
in historical U.S. political speeches
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I develop computational approaches to 
study these strategies and their 

social, political & technological implications

Framing
NAACL (2021) 
EMNLP (2022)

JQD (R&R)

Dogwhistles
ACL (2023) 

Dehumanization 
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Frontiers in AI (2020) 
PNAS (2022)
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to make the online world 
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Modeling political 
language as language 
and politics evolve
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My work characterizes how language 
and politics changes over time 
[Frontiers (2020); PNAS (2022); ACL (2023)] 



Modeling political 
language as language 
and politics evolve
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But change presents a challenge for 
measuring implicit language, such as 
unfolding narratives in emerging crises

● Mendelsohn*, Park*, Field*, Tsvetkov. Challenges and Opportunities in 
Information Manipulation Detection: An Examination of Wartime 
Russian Media. Findings of EMNLP, 2022. 

My work characterizes how language 
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But change presents a challenge for 
measuring implicit language, such as 
unfolding narratives in emerging crises

● Mendelsohn*, Park*, Field*, Tsvetkov. Challenges and Opportunities in 
Information Manipulation Detection: An Examination of Wartime 
Russian Media. Findings of EMNLP, 2022. 

My work characterizes how language 
and politics changes over time 
[Frontiers (2020); PNAS (2022); ACL (2023)] 

Beyond text, we need to model the sociocultural context and 

cognitive processes that give rise to patterns observed in text.
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in causal inference? 
[ICWSM (2023) *Outstanding 
Methodology Award*]
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Framing Dehumanization Dogwhistles Future PlansOverview

Measuring effects of 
implicit language in 
realistic environments

How can we bring 
in causal inference? 
[ICWSM (2023) *Outstanding 
Methodology Award*]

Ongoing, led by 
mentee Pat Wall



Future 
directions

Modeling political 
language as language 
and politics evolve

Developing trustworthy 
LLM pipelines for social 
science research

Measuring effects of 
implicit language in 
realistic environments

Designing interventions 
to make the online world 
safer and more inclusive 
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Thank you!
Questions?

Modeling political 
language as language 
and politics evolve

Developing trustworthy 
LLM pipelines for social 
science research

Measuring effects of 
implicit language in 
realistic environments 

Designing interventions 
to make the online world 
safer and more inclusive 

juliamendelsohn.github.io
Email: juliame@umich.edu

mailto:juliame@umich.edu
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Computational Approaches to Framing
● Unsupervised methods: 

○ Dictionary-based approaches [Russell Neuman et al., 2014]

○ Frequent hashtags on Twitter [Siapera et al., 2018]

○ Topic modeling [Heidenreich et al., 2019]

○ Factor analysis and topic models capture topics but not frames [Nicholls & 
Culpepper, 2020]

● Supervised methods:

○ Classify issue-generic policy frames in news [e.g. Card et al., 2015; Field et al., 
2018, Kwak et al., 2020]

○ Little work on issue-specific frames (Liu et al. [2019] - framing of gun violence)

○ Emphasis on characterizing framing in traditional media or among politicians



Model does better with issue-generic typologies

F1 score by typology on test set
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● Lowest performance for immigration-specific frames 
because they’re less frequent in our annotated dataset



Per-frame performance as a function of support





Frame detection error analysis



Conservatives are more consistent in framing immigration

Average F1 scores on combined 

dev/test set separated by US 

authors’ ideologies. 

Classifiers get higher F1 scores on 
conservatives’ tweets than liberals’

More linguistic regularities across 
conservatives’ messages

Conservatives are more consistent 
than liberals in immigration framing 
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The frame-building role of region: vs  

● US: public order, economic threats, and 
political competition 

● EU: cultural identity and global 
relationships
○ Immigrants’ backgrounds may be more 

marked because of longer history of 
perceived homogeneity

○ European newspapers frame immigration 
differently depending on countries of origin 
[Eberl et al., 2018]

● Limitations: limited to English tweets, don’t 
distinguish between European countries 



The frame-building role of region: vs 

UK patterns more like EU (than US) 
except that many Economic frames 
more associated with UK
● Also more common in UK press [Caviedes, 2015]

● May be consequence of different labor 
markets [Caviedes, 2015]

● In US and most of EU, immigrants work in 
different sectors, 

● But in the UK they work in same industries as 
native-born Brits, making both economic 
competition and contribution more salient. 



Ethical considerations

● Analysis involves inferring users’ personal information.
○ I minimize risk of exposing personal data by aggregating this information in my analysis 
○ Released dataset will contain only tweet IDs and frame labels

● Ethical consequences of categorizing people by region and ideology
○ Obscures wide range of non-quantifiable and unobservable predispositions and experiences

● Neither Twitter nor my data is not fully representative of the population 
○ Only includes tweets automatically identified as being written in (standard) English, but 

language choice is itself a socially and politically meaningful linguistic cue [Stewart et al., 
2018]

● (Hopefully small) risk that malicious agents could exploit frame-setting 
findings 



What’s next for computational framing?
● PNAS 2022: Longitudinal analysis of immigration framing in 

Congressional speeches
● EMNLP Findings 2022: Framing and information manipulation; 

challenges of frame analysis in crisis settings 
● JQD:DM [R&R]: Framing Social Movements on Social Media: 

Unpacking Diagnostic, Prognostic, and Motivational Strategies
○ Grounded in sociology and collective action theory
○ Diagnostic: identifying social problems, causes, and who to blame
○ Prognostic: proposed solutions, plans of attack, and tactics/strategie
○ Motivational: persuading people to participate through “calls to action”
○ Frame variation across sociocultural contexts:

■  Cross-movements, SMOs vs journalists, protest activity levels, etc.
○ Fine-grained linguistic analysis of framing strategies

● Ongoing: Frame diffusion w/ causal inference & network analysis



So many future directions for NLP + framing

● More issues, languages, and regions
● Additional framing strategies, esp. equivalency and metaphorical framing
● Role of other frame-building factors, e.g. news consumption or ego-network
● How does framing change over time? 
● How do frames emerge and diffuse within social media networks?
● (How) Does framing on social media shape mass media immigration 

coverage?
● (How) does the language of political discourse on social media affect “real 

world” outcomes like public opinion shifts and policy decisions?
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A computational linguistic analysis of dehumanization
Dehumanization is the act of perceiving or treating people as less than 
human. It leads to extreme intergroup bias, hate speech, and even violence. 

We identify linguistic analogs for several aspects of dehumanization, which 
we measure using word embeddings.

Aspect negative evaluation of target group moral disgust association with vermin

Measure average valence over a group label 
vector’s nearest neighboring words 

cosine similarity between 
moral disgust concept 
and target group label

cosine similarity between 
vermin concept and target 
group label 

Vermin Concept

Group Label

Moral Disgust Concept

Group Label

love toxic
happy nightmare
happily shit

Highest and lowest valence words in VAD 
Lexicon. Mohammad,S. (2018). ACL.

Mendelsohn, J., Tsvetkov, Y., & Jurafsky, D. (2020). 
A framework for the computational linguistic analysis of dehumanization. 
Frontiers in Artificial Intelligence. 



Changing representations of LGBTQ groups in the NY Times

We find increasingly humanizing descriptions of LGBTQ people. 
Negative evaluations have decreased, and LGBTQ terms have 
become less associated with moral disgust and vermin over time. 

Despite semantic similarity to gay, homosexual is associated with 
more dehumanization and has not improved over time 

negative evaluation moral disgust association with vermin

Nearest neighbors in 2015
gay homosexual

interracial premarital
couples bestiality
marriage pedophilia
closeted adultery
equality infanticide
abortion abhorrent

unmarried feticide



Quantifying negative evaluations

Valence: aspect of meaning ranging 
from negative emotion (unpleasant) 
to positive (pleasant)
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Quantifying negative evaluations

Valence: aspect of meaning ranging 
from negative emotion (unpleasant) 
to positive (pleasant)

NRC VAD lexicon: valence scores 
from 0 to 1 for 20k English words

Word Score
love 1.000
happy 1.000
happily 1.000
toxic 0.008
nightmare 0.005
shit 0.000

Obtaining Reliable Human Ratings of 
Valence, Arousal, and Dominance for 20,000 
English Words. Mohammad,S. (2018). ACL.
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Quantifying negative evaluations

Estimate a group label’s valence by 
measuring average valence over 
the label’s nearest word2vec 
neighbors  

Hamilton, WL, et al. (2016). Diachronic 
Word Embeddings Reveal Statistical 
Laws of Semantic Change. ACL.
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Bias in human-annotated VAD lexicon

We filtered LGBTQ labels before calculating valence 

LGBTQ term Valence Other term Valence
transsexual 0.264 woman 0.865
homosexual 0.333 human 0.767
lesbian 0.385 man 0.688
gay 0.388 person 0.646
bisexual 0.438 heterosexual 0.561
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Quantifying negative evaluations (2)

We want to measure valence directed towards 
target group  

Connotation Frames Lexicon: 900 verbs, writer’s 
perspective towards subj and obj

Extracted SVO tuples for head verbs where 
group label was in subj or obj NP

X Y

Writer
P(w → X) = -- P(w → Y) = +

P(X → Y) = --

Rashkin, H., Singh, S., & Choi, Y. 
(2016). Connotation Frames: A 
Data-Driven Investigation. ACL.

X violates Y
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Components of dehumanization

1. Extremely negative evaluations
2. Denial of agency
3. Moral disgust
4. Denial of agency
Agency: The ability to: 
(1) experience emotion & feel pain (affective mental states)
(2) act & produce effect on environment (behavioral potential)
(3) think & hold beliefs (cognitive mental states) 
[Tipler & Ruscher, 2014] 
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Quantifying denial of agency 

The man beckons Irene forward
He obeys, eyes bulging

Sap, M. et al. (2017). Connotation frames of 
power and agency in modern films. EMNLP.

+ agency

- agency

Agency Connotation Frames: 
2k verbs labeled for agency
High agency: high control, 
active decision-makers
Low agency: more passive 

Fraction of high-agency 
subjects in SV pairs containing 
group label 
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Quantifying denial of agency (2) 

NRC VAD lexicon: dominance scores from 0 to 1 for 
20k words

Calculate dominance score over nearest K 
word2vec neighbors 

Limitation: power != agency

Word Score
powerful 0.991
leadership 0.983
success 0.981
empty 0.081
frail 0.069
weak 0.045

Obtaining Reliable Human Ratings of 
Valence, Arousal, and Dominance for 20,000 
English Words. Mohammad,S. (2018). ACL.
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Methods Summary
Dehumanization Dimension Operationalization

Negative evaluation 
of target group

Paragraph-level valence analysis
Connotation frames of perspective
Word embedding neighbor valence

Denial of agency Connotation frames of agency
Word embedding neighbor agency

Moral disgust Vector similarity to disgust

Vermin metaphor Vector similarity to vermin
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Tradeoffs: negative evaluation methods

Paragraph Connotation frames Vector neighbors
interpretable interpretable less interpretable

broader context limited scope broader context
not directed directed directed

topical effects syntax is hard major events
Disentangling perspectives within text
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LGBTQ representation in the New York Times
● American support for 

LGBTQ rights has increased 

● LGBTQ people still face 
significant discrimination

● Homosexual: outdated label 
with clinical and sexual 
associations

Note: This work was published in 2020 using data that ended in 2015. It does not include 
recent anti-LGBTQ (particularly anti-trans) discourse and legislation.
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Human evaluation of vector-based methods
● Leverage word vectors to identify paragraphs with highest 

and lowest scores for each aspect of dehumanization
● Manually divide paragraphs into three categories based on 

whose views are most prominent: the author, a person quoted 
or paraphrased, or a person/group mentioned or described 
within the text

● Sample contains 120 paragraphs for each aspect, each rated 
on a 5-point scale by three MTurk workers
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Future directions for dehumanization

● Leveraging more sophisticated computational methods 
○ Contextual embeddings (e.g. BERT) for sense disambiguation

● Measure other dimensions of dehumanization with different 
linguistic cues
○ Denial of subjectivity (quote attribution, personal pronouns)
○ Psychological distance (definite plurals [Acton, 2014], us vs. them language)
○ Essentialism (noun v. adjective forms [Graf, 2013]) 

● Other groups, data sources, languages
○ Asians/Asian Americans on Twitter (covid, model minority)
○ Immigrants in political discourse (water and vermin metaphors)
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Ethical concerns

● Biases in lexicons and methods

● Vectors are dehumanizing

● Case Study: Aggregated LGBTQ representations suppress 
diversity of identities within this umbrella

● Emphasis on gay and homosexual and erasure of 
marginalized people within LGBTQ communities

● Does studying dehumanization implicitly reinforce it?
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I spent months annotating these tweets about 
immigration and saw some really weird stuff….

I saw tons of tweets covertly blaming Jews for the 
immigration “crisis”, but my colleagues had no idea

Soros

NWO

Kalergi 
Plan

coastal 
elites

globalists

shadowy 
cabal
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Dogwhistles in Republican Southern Strategy
● Proportion of speeches 

containing racial 

dogwhistles in U.S. 

Congressional Record 

● Usage of dogwhistle 

terms increased since 

Civil Rights Era
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Higher association with conservatism over time

● Racial dogwhistles used 

by increasingly 

conservative speakers

● Speaker ideology 

estimated with 

DW-NOMINATE (dim 1)
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Establishing a foundation for the computational study 
of dogwhistles enables future interdisciplinary work

● Distinguish dogwhistle vs non-dogwhistle usages from context

● Predict emergence of new dogwhistles

● Probe how and why LLMs recognize (some) dogwhistles



Establishing a foundation for the computational study 
of dogwhistles enables future interdisciplinary work

● Distinguish dogwhistle vs non-dogwhistle usages from context

● Predict emergence of new dogwhistles

● Probe how and why LLMs recognize (some) dogwhistles

● Use computational techniques to develop a theory of 

dogwhistles beyond a binary categorization 

● Analyze dogwhistle usage and diffusion in online communities 

● Expand research to other languages and cultures



My mission is to use data science to…

● Protect democracy 

● Promote social justice

● Make the world safer and more inclusive
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Large language models can uncover 
and explain implicit hate, but lower 
accuracy for some target groups risks 
perpetuating harms [ACL (2023)]

Developing trustworthy 
LLM pipelines for social 
science research

Framing Dehumanization Dogwhistles Future PlansOverview



Framing Dehumanization Dogwhistles Future PlansOverview

Designing interventions 
to make the online world 
safer and more inclusive 


