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Why is this research important:

- Uses different devices and identifies different methods of polarization 

- Looks into more cohesive topics

- Sheds light on how group divisions manifest in language (tweets) and 

computational methods

- Builds a more comprehensive framework for studying linguistic aspects of 

polarization in social media



Introduction

● Highly polarized politically (Elites, political parties, media in the US)

● Studying 4.4 million tweets on 21 mass shootings (Twitter)

● Deeper understanding of Group Divisions (Democratic and 

Republican groups) through language

● Data collection: list of mass shootings from 2015-2018 (Gun 

Violence Archive) 



Lexical Method

● Clustering of tweet embeddings

● Human evaluation shows that their approach generates 

more cohesive topics than traditional LDA-based models



Background: Previous Studies 

● Literature studies focused on the role of media and politicians

● Prior NLP work has considered how to extract factual info about gun 

violence from news 

● Quantify stance and public opinion on Twitter and across the web

Now we’re advancing NLP approaches to public discourse surrounding 

gun violence by introducing methods to analyze other linguistic 

manifestations of polarization 



Data collection and Partisan Assignment:

● List of mass shootings from 2015 - 2018 (Gun Violence Archive) 

● Built list of relevant tweets for the 2 weeks following the event

● Tweet is relevant only if contains: location-based representative 

keyword & 1 lemma from following list (“shoot”, “gun”, “kill”, “attack”, 

“massacre”, “victim”)

● Filtered out retweets and deactivated user’s tweets 

Party affiliation of users: estimated from political accounts they followed







NLP framework to uncover 4 linguistic 

dimensions:
1. Topic Choice = tool for agenda-setting, establishing what an 

author/institution deems worth of discussion (location, setting, 

demographics of the shooter and victims)

2. Framing = grounding and contrasting terms like “terrorist” and 

“crazy” (Dem and Rep using these terms differently)

3. Affect = ideological reasoning (emotional expression)

4. Illocutionary force = necessity and possibility (used usually for 

calls for change/action and express mental state about the event)



Research Questions

1. What language and emotions from tweets correlate 

with Republicans and Democrats?

2. What phenomenon contributes to polarization?



Methodology: Quantifying Overall Polarization

● Pre-processing = built a vocabulary for each event

● Each vocab contains unigrams & bigrams (tokens)

● tokens counted after stemming via NLTK’s SnowballStemmer and 

stop word removal

Snowball Stemmer = Stemming reduces words to their base form 

(removing suffixes and prefixes), allows text analysis to treat related 

words uniformly and improves search



Findings - Overall Polarization 

● Discussion of each event is 

highly polarized 

● Values range (0.517 to 0.547)

● Measured by leave-out 

estimate of phrase 

partisanship (Gentzkow et al., 

forthcoming)

● Post-event polarization 



Methodology: Topics and Framing

● Topic assignment

● Own model outperforms the 

LDA- based methods with word 

intrusion and tweet intrusion 



Findings 

● Republicans:  Investigation, News, 

and shooter’s Identity & Ideology 

● Democrats: Laws & policy and 

Solidarity

● Rep topics relate more to the 

shooter 

● Dem topics relate more to victims





Methodology: Specific Framing Devices

● Partisan tokens
● Grounding: study whether there 

is polarization in which prior 
events to reference certain 
mass shootings

● Past context events (Sandy 
Hook and 9/11)

● Calculated the partisan log 
odds ratio



Findings

● Focus on partisanship of 
“terrorist” and “crazy”

● Shooters race
● Differences of using these 

terms b/w Democrats and 
Republicans 

● Shows how shooter’s race 
influences how people 
conceptualize a certain 
event



Methodology: Affect
Democrats use lexicons that are associated 
with positive sentiments, sadness, and trust

Republicans use fear and disgust, especially 
if the shooter is a person of color (POC)

Anger, trust, and negative sentiments 
expressed by both parties

Conservatives score higher than liberals 
based on subjective measures of fear

Disgust sensitivity: associated with political 
Conservatism 



Findings
Democrats use lexicons that are associated with 
positive sentiments, sadness, and trust

Republicans use fear and disgust, especially if 
the shooter is a person of color (POC)

Anger, trust, and negative sentiments are likely 
to be expressed by both parties

Conservatives score higher than liberals based 
on subjective measures of fear

Disgust sensitivity: associated with political 
Conservatism 



Methodology - Modality and Illocutionary Force

● Modals 

● Necessity and 

Possibility

● Should, Must, Have to, 

Need to



Findings

● 200 modal uses: ~78% e 

express calls for 

change/action & ~40% 

express user’s mental 

state

● Modals are 

over-represented in the 

laws & policy topic 



My Commentary

Although race was an important factor brought up, gender and age wasn’t 
looked into despite having tokens about gender being mentioned in some 
listed tweets/posts

There were many different categories and topics that were researched that 
brought different perspectives on polarization on social media and group 
divisions. This research doesn’t only look into one or two methodologies, 
but multiple, making it more interesting 



Quiz Time!



Quiz Question 1
What are the 4 linguistic dimensions used?

A)Topic choice, framing, 
affect, and reasoning

B) Topic choice, framing, 
affect, and illocutionary force

C) Topic choice, formatting, affect, 
illocutionary force

D) Role, event specific, 
illocutionary force, affect



Quiz Question 2
Which categories do Republicans usually talk 
about when the shooter is White?

A) News & Ideology 

B) News & Investigation

C) Laws and Policy & 
Investigations 

D) Investigation & Ideology



Quiz Question 3
T/F: Democrats were more focused on the 
conditions of the shooter while Republicans 
focused more on the victims.

A) True B)     False



Quiz Question 4
What was the Republicans’ most expressed 
emotion within the collected tweets?

A) Sadness

B)     Disgust

C)     Anger

D)      Trust



 Questions?



Thank you!


