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1. Motivation



Key Question: Visualizing and measuring 
public knowledge of U.S. hate groups

Wikipedia content as proxy for public attention



Why does this topic matter?

● The rise of right wing extremism and 
white supremacist groups

● Rise of anti-immigration hate groups 
with waves of immigration

● Trends in anti-Asian, antisemitic, and 
racist hate crimes

● Importance of understanding public 
knowledge in prevention and policy

Roberts, NurPhoto/Getty Images. 2020; Tyler Prince/214 Digital, 2021.



Michael Balsamo, “Hate crimes in US reach highest level in more than a decade,” AP, 16 November 2020; Hannah Allam, “FBI Report: Bias-Motivated Killings At Record High Amid Nationwide Rise In Hate 
Crime,” NPR, 16 November 2020; “Maryland U.S. Attorney’s Office and FBI Baltimore Field Office Condemn[...],” The United States Attorney’s Office, District of Maryland, 31 March 2021. 



Policy Context

Many countries’ anti-radicalization and countering 
violent extremism (CVE) policies use education as a 
focal point.

Some of that is about upward socioeconomic 
mobility through education.

Some is about educating people about 
specific tools, ie. making sure citizens are aware of 
the ways extremist groups use the internet to 
radicalize. 

Suggestions that open dialogue may frustrate 
recruitment and radicalization.

Getty/Nathan Howard, 2020.



The Southern Poverty Law Center (SPLC)

● SPLC is a non-profit legal advocacy 
organization that mostly deals in civil 
rights and public-interest law. 

● They maintain case files, datasets,  and 
a number of other resources on 
extremist and hate groups active in the 
United States.

Southern Poverty Law Center, 2020.



2.1 Data Source: Wikipedia



About Wikipedia

1. Wikipedia was launched on January 15, 2001, by 
Jimmy Wales and Larry Sanger; Sanger coined its 
name as a portmanteau of "wiki" and 
"encyclopedia"

2. Wikipedia is a free, multilingual open-collaborative 
online encyclopedia 

3. The English Wikipedia, with 6.3 million articles as of 
April 2021, is the largest of the 321 language 
editions.

4. Created and maintained by a community of 
volunteer contributors using a wiki-based editing 
system. 

5. The largest general reference work on the Internet.

https://en.wikipedia.org/wiki/Jimmy_Wales
https://en.wikipedia.org/wiki/Larry_Sanger
https://en.wikipedia.org/wiki/Portmanteau
https://en.wikipedia.org/wiki/Multilingualism
https://en.wikipedia.org/wiki/Open_collaboration
https://en.wikipedia.org/wiki/Online_encyclopedia
https://en.wikipedia.org/wiki/English_Wikipedia
https://en.wikipedia.org/wiki/List_of_Wikipedias
https://en.wikipedia.org/wiki/List_of_Wikipedias
https://en.wikipedia.org/wiki/Wikipedians
https://en.wikipedia.org/wiki/Wikipedians
https://en.wikipedia.org/wiki/Wiki
https://en.wikipedia.org/wiki/Internet


1. Majority of them are male, living in global north.
2. Many people volunteer to share their knowledge.
3. Counties with high religious adherence have a low level of 

Wikipedia-editing activity & counties with low religious adherence have 
high levels of editing.

4. Older articles from the early years of Wikipedia leaned Democratic, whereas 
those created more recently held more balance. 

5. Articles did not change their bias significantly due to revision, but rather that 
over time newer articles containing opposite points of view were responsible 
for centering the average overall.

Wikipedia Editors  



Wikipedia Funding
Wikimedia endowment, est. 2016
$62m ($100m target to 2026)



Problems and Confounding Variables

1. Data scope - articles only or all revisions of all articles?
2. Historical figures - filtering historic figures, entity 

recognition of date of birth?
3. Edit bias - editing rules, accuracy contingent on the 

editors
4. Selection bias - due to data availability (luckily, this is 

specifically what we want to study)
5. Equivalence fallacy - articles on living people or active 

groups are more active than those on deceased people 
or inactive groups

6. Edit history - limitations in measuring growth, works for 
small projects, but large projects may reach a saturation 
point



2.2 Data Extraction



Turning Wikipedia Data into a Social Network

Person

Organization

Place

...

Social Network Edge /
Mentioning



Plotting a Network from Multiple Articles

Social Network



HTML / Wiki-text parser

● Select internal wikipedia 
links

● Cut out references and 
side boxes

Wikipedia: API, HTML parsing and SNA visualization

API Search

● Identify relevant articles with 
keyword or category search

● Prompts pageid to parse 
content

API Collect

● Article details (incl. content)
● Revisions (incl. content)
● Page views

Network Visualization & Data 
Processing (NLP, Time Series)

● Social Network 
Visualization with 
open-source software 
Gephi and R/iGraph

● NLP and Times Series 
analysis with R and/or 
Python



Collection Setup for Wikidata

1

2

3

4

5

6

Wikipedia article for SPLC hate groups

151 organizations (out of ~800)

HTML parser for included links

914 identified persons with 1,209 links

3.4 million observations

2.8 million observations

Setup of initial input by search

Collecting first-level nodes w/ article content

Parsing links out of article content

Collecting second-level nodes w/o content

Collecting article edits via revision IDs

Collecting page views for past five years



3. Analysis Methods



3.1 Social Network Analysis 
(SNA)



Lead Questions 

Who are the central persons to 
connect U.S. hate groups?

Which groups are central? 
Which are not? 



SNA- Directed Graph

First level data(‘Organization’ in our case):
Only has out-degrees

Second level data(‘Person’ in our case):
Only has in-degrees



SNA - Centrality 
● Centrality Measures:

○ Degree Centrality: 

○ Closeness Centrality: 

○ Betweenness Centrality: 



SNA- The Math behind it 
Degree Centrality: 

Closeness Centrality: 

Betweenness Centrality: 



Run it on Python



Top 10 High Out-degree Nodes Top 10 High Betweenness Nodes

Top 10 
High Centrality 

Nodes



Network by Out-Degree

● Node size by out-degree 
(Organizations referencing Persons) 

● Color coding:

○ Blue: Organizations

○ Red:  Persons

● More central and indirectly 
connected organizations in 
the centerJohn Birch Society

Nation of Islam

Proud Boys

Ku Klux Klan

The Political Cesspool

Council of Conservative Citizens



Network by In-Degree

● Node size by in-degree 
(incoming edges from 
organizations) 

● Color coding:

○ Blue: Organizations

○ Red: Persons

● Central persons in hate 
groups discourseBarack Obama

Donald Trump

Richard B. Spencer

David Duke

Adolf Hitler

Jared Taylor



● *1951, Yale / SciencePo
● American white supremacist

○ White genocide conspiracy theory
○ proponent of scientific racism
○ opposes anti-miscegenation laws

● “Far-Right Thinker”
● Ten organizations referencing 

Taylor

Focus: Jared Taylor

The Occidental Quarterly

Traditionalist Worker Party

American Renaissance
Pioneer Fund

Council of Conservative Citizens

Jared Taylor



Focus: Outsider Groups
Aryan Nations

Latter Day Church of Christ Ketaeb Party

● Chalcedon Foundation: 
Anti-gay hate group

● Aryan Nations: American 
anti-semitic, neo-Nazi, white 
supremacist terrorist 
organization

● Latter Day Church of Christ / 
Fundamentalist Church of 
Jesus Christ of Latter-Day 
Saint: Mormon fundamentalist 
group

● Ketaeb Party: Libanese 
Maronite party (misclassification)

Chalcedon Foundation

Fundamentalist Church of ...



Focus: Neonazis & 
White Supremacists



3.2 Natural Language 
Processing (NLP)



Out-degree Network Analysis 

● First level nodes, out-degree measures the number of edges that the vertex of interest points 
toward. 

● Focus on out-degree higher or equal to 28

● Among 1054 label, 6 labels have out-degree higher or equal to 28, and they are: 

○ John Birch Society, American radical right advocacy group, out degree = 28
○ Council of Conservative Citizens, American white supremacist political group, out degree = 

30
○ Proud Boys, far right and neo-fascist male only organization, out degree = 32
○ Nation of Islam, African-America political and religious movement, out degree = 33
○ The Political Cesspool, far right radio show in the U.S., out degree = 36
○ Ku Klux Klan, American white supremacist group, out degree = 59

● Connections & overlappings between them 



Out-degree Network Analysis 

: United States : Islam : Asian Countries / China, Japan

KKK The Political Cesspool Council of Conservative 
Citizens

John Birch SocietyNation of IslamProud Boys



In-degree Network Analysis 

● Second level nodes, in-degree measures the number of edges that point toward the vertex of 
interest

● Focus on in-degree higher or equal to 10

● Among 1054 label, 5 labels have in-degree higher or equal to 10, and they are: 

○ Jared Taylor, American white supremacist author, in degree = 10
○ Richard Spencer, American white supremacist, in degree = 10
○ David Duke, American white supremacist, convicted felon, KKK grand wizard, in degree = 10
○ Adolf Hitler, Leader of Germany from 1934 to 1945, in degree = 12
○ Barack Obama, 44th president of the United States, in degree = 12
○ Donald Trump, 45th president of the United States, in degree = 2

● Connections & overlappings between them 



: United States : Trump : Germany, Nazi, Jewish : Asian & European & Middle East 
Countries

In-degree Network Analysis 

Jared Taylor Richard SpencerAdolf Hitler

Barack ObamaDonald TrumpDavid Duke



Out-degree Network Analysis vs. In-degree Network Analysis 

1987, 2015 2009, 2010, 2012, 2016, 2017

● Islam, Islamic
● China, Japan

● German, Germany, Holocaust, 
Jewish, Nazi, Hitler, Anti-Semitic

● Japan, Japanese
● France, Europe, European
● Iraq, Iran

United States, Trump

1. In in-degree network, subjects are more widely distributed in 
all aspects.

2. United States, Trump are nodes in both network analysis.
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Optimal
K=24
Max Doc Freq = 0.2
Min Term Freq = 0.85
300+ iterations



LDA - by organizations (1st level) and persons (2nd level)

Organizations

Persons



NLP - Highest Frequency Words



NLP - Keyness



NLP - Keyness



NLP - Keyness





words

actions



3.3 Time Series Analysis



Example: The Proud Boys

- Examining monthly view 
averages over time to ascertain 
temporal patterns in public 
attention

- Clear spike between August 2020 
and October 2020; secondary 
spike in January 2021.



Why might these spikes occur?

Jonathan Levinson/OPB, 2020.





- Mid-Low bracket shows a spike in November 2016 around the election.
- All brackets show a dramatic spike in August 2017 around the Unite the Right rally, and again in 

August 2019.
- All brackets show a dramatic spike in June 2020 around the BLM protests.
- All brackets show a spike or overall increase in views after the January 2021 Storming of the Capitol. 



4. Findings



Findings

● Wikipedia data is a helpful resource to better understand public interest and awareness in 
topics like hate groups

● Wikipedia data benefits from very regular edits of articles but covers only the “surface 
knowledge” on topics (150 out of 800 hate groups)

● Social network analysis helps to identify common reference between organizations

● The centrality of networks (center vs. periphery) represents interconnectedness of groups in 
the light of public knowledge (focus: Far-right hate groups, not religious groups)

● “US” and “Trump” are top 2 most frequent words related to Wikipedia network nodes; 
names of some countries and years are hot subjects around main nodes as well. 

● NLP techniques can be used to add “color” identifying groups based on topic and lexical 
similarity



Findings, cont’d.

- Public attention fluctuates around national news coverage. 
- As far-right activities receive news coverage, readers may pursue more 

information about far-right groups, attacks, and leaders.
- Most of the peaks in public attention around news events were relatively 

short-lived, with the exception of the Storming of the Capitol in January.



5. Policy Implications 
& Next Steps



Policy Implications

● Public awareness plays an important role in shaping policy
● Wikipedia can help assess the focus of public attention and steer 

communication efforts in policy implementation
● Wikipedia analysis can serve as a starting ground to identify common 

denominators between topics 
● SNA wikipedia analysis can help identify central and less central group via 

centrality cluster (Prioritization strategy in communication, politics or research)



Future Ideas & Next Steps

● Compare different languages / coverage in particular countries:
○ Hate Groups in the US (EN wikipedia) v. Hate Groups in Germany (DE wikipedia)

● Compare different Hate Group types:
○ Anti-Immigrant v. Racist Skinhead v. Anti-LGBTQ

● Include click metrics, possibly via Google searches for keywords
○ Some studies have compared the viability of Google Trends vs. Wikipedia metrics in other 

areas (eg. finance and economics)

● Examine duration of public attention spikes around news coverage
○ How long does public attention (and impetus to separately research a topic) last after initial 

news coverage, and what factors might influence that duration? 



Expanding the Network 
to the Third Level

Explore the networks yourself: 

● 2nd level: 
https://bit.ly/3g4HJjP 

● 3rd level: 
https://bit.ly/3uNzVXH

https://bit.ly/3g4HJjP
https://bit.ly/3uNzVXH


About Public knowledge of far right terrorism, some assumptions: 

-Wiki tracks public knowledge/understanding of far right terrorism only from those who care and are active in 
discussing on far right terrorism, and majority of them are non-religious, young people

-Which may lead to bias on our analysis of public knowledge of far right terrorism, because wikipedia does not 
contain much information created/edited by people who don’t care about it or who does not think ring wing groups 
are associated with terrorists

Wikipedia - Demography of Editors  - Implication   



Plotting a Network from Multiple Articles

Social Network



Development of public knowledge over time

20132004 2021



Poster Submission

> First level nodes: 18 alt-right 
activists

> Second level nodes: 605 persons

> Edges: 1,716 edges

> Overview: Page view and edit data

> Submission of project idea to 
Columbia Data Science Day 
Spring 2021 on April 21



BACKUP



Tools & Analysis

Tools: 

● Python wiki API scraping
● JSON processing for NLP entity extraction 

and formatting
● Gephi network analysis including temporal 

development (alternatively: Neo4j)

Analysis (beyond visualization):

● Statistical analysis: Times series analysis
● Network analysis: 

○ Connections (indegree, outdegree)
○ Distribution (centrality, density, bridges)
○ Segmentiation

● What do we make out of this? 



Feedback from Prof Mitts

This sounds like a very interesting project. The main question to ask is what Wikipedia data (and linked pages) can allow you to 
measure. You'll basically be working with text data, which is created/posted by different authors in different time periods (could be used 
as metadata). The content you'll be analyzing will describe right wing extremism, but this will be from the perspective of public 
knowledge on these groups. So the main question to think about: are you interested in studying public knowledge about right-wing 
extremism or the activity of right-wing extremist groups? If the former, then analyzing with data could be a good approach. If the latter, 
then Wikipedia data would not get you very far.

In terms of methods, you should think about what you'd like to measure -- is it attention to particular narratives advanced by right-wing 
extremist groups in the United States (e.g., QAnon, the deep state, rigged elections, etc.)? If not, what other concepts/topics would you 
like to study?

While attention to far-right extremism is rising in public discourse, this is a relatively recent development. Your project could shed light 
on how knowledge on far-right extremism has grown over time. Happy to talk more on these ideas if you'd like.



Other data sources / ideas

Wikipedia traffic data?

https://wikiworkshop.org/2019/papers/Wiki_Workshop_2019_paper_9.pdf 

https://wikiworkshop.org/2019/papers/Wiki_Workshop_2019_paper_9.pdf


Networks expansion over time

20212004
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https://docs.google.com/file/d/1XYh5oEaijyFHxA5xIqpqFZpa0bGqQpqf/preview

