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What does a hashtag look like?

What is an adequate visualization of social media?

#?



https://giphy.com/gifs/satisfying-starlings-murmuration-eZYz372UA5oeA

https://giphy.com/gifs/satisfying-starlings-murmuration-eZYz372UA5oeA


Crowds matter



http://www.flickr.com/photos/amycgx/3119640267/

Crowds in social media matter



Crowds in social media have a hidden structure



There are many kinds of ties…. Send, Mention, 

http://www.flickr.com/photos/stevendepolo/3254238329

Like, Link, Reply, Rate, Review, Favorite, Friend, Follow, Forward, Edit, Tag, Comment, Check-in… 

http://www.flickr.com/photos/stevendepolo/3254238329
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Patterns are 

left

behind



Just how social is social media?

• Not very.

• Low density

• Low reciprocity

• More like broadcast than peer communication.



How much community is in online 
community?
• Not much.



Social Media makes one promise, 
but people hear two!

• Social media promises: 

•“All may speak.”

• Social media does not promise:

•“All may be heard.”



Social media are “Marketplaces for Ideas”

• But they lack accounting systems for those markets.

• Markets without accounting systems tend towards rampant fraud.

• Accounting softeware for the marketplace of ideas is a necessary but 
not sufficient condition to cultivating high quality information 
markets.



https://en.wikipedia.org/wiki/Luca_Pacioli

https://en.wikipedia.org/wiki/Accounting

https://en.wikipedia.org/wiki/Accounting


Information systems 
=/= 

High quality information 
systems



Information quality
=/= 

Information validity



5G and COVID-19 Conspiracy Theory on Twitter 
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Challenge: Truth is like beauty

• It’s in the eye of the beholder(‘s tribe)

• Everyone is entitled to his own opinion, but not his own facts.

• No way to “fact check”

• Facts are not persuasive

• Truth is a property of bounded populations within social networks 

• Things are “true” for some people at some times

• Repetition makes things true

• Exposure to “fake” ideas and images have impact even when disputed

• Cultural awe for “science” eroded 

https://en.wikiquote.org/wiki/Daniel_Patrick_Moynihan


Challenge: Weaponization of Social Media

• Propaganda

• Misinformation

• Disinformation

• Pollution of cultural space erodes ability to create universal truths.



There is nothing Normal

About the Normal curve



Networks are often

Power law distributions



A power law distribution is often created when some 

people gain an early advantage that builds over time.  

Prominent people become more prominent, rich people 

become richer.

Preferential attachment - the “Matthew Effect”

https://en.wikipedia.org/wiki/Matthew_effect

https://en.wikipedia.org/wiki/Preferential_attachment

1-9-90

https://en.wikipedia.org/wiki/1%

25_rule_(Internet_culture)

https://en.wikipedia.org/wiki/Matthew_effect
https://en.wikipedia.org/wiki/Preferential_attachment
https://en.wikipedia.org/wiki/1%25_rule_(Internet_culture)


Who?

Did What?

With Whom?

When?

And Where?

“The Journalistic Question”

The 5 “W”s



“Think Link”
Nodes & Edges

Is related to

A BIs related to

Is related to

http://www.saksfifthavenue.com/main/ProductDetail.jsp?PRODUCT%3c%3eprd_id=845524446363298&FOLDER%3c%3efolder_id=282574491979089&bmUID=iKuv1nF&ev19=1:33


“Think Link”
Nodes & Edges

Is related to

A BIs related to

Is related to

http://www.saksfifthavenue.com/main/ProductDetail.jsp?PRODUCT%3c%3eprd_id=845524446363298&FOLDER%3c%3efolder_id=282574491979089&bmUID=iKuv1nF&ev19=1:33


Vertex1 Vertex 2 “Edge” 
Attribute

“Vertex1” 
Attribute

“Vertex2” 
Attribute

@UserName1 @UserName2 value value value

A network is born whenever two GUIDs are joined.

Username Attributes

@UserName1 Value, value

Username Attributes

@UserName2 Value, value

A B



NodeXL imports “edges” from social media data sources



Who?

Did What?

With Whom?

When?

And Where?

“The Journalistic Question”

The 5 “W”s



Who?

Did What?

With Whom?

When?

And Where?

“The Journalistic Question”

The 5 “W”s

Vertex1 Vertex 2 “Edge” 
Attribute

“Vertex1” 
Attribute

“Vertex2” 
Attribute

@UserName1 @UserName2 value value value



From Tweets to Networks
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From Tweets to Networks
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From Tweets to Networks
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From Tweets to Networks
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From Tweets to Networks
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From Tweets to Networks



The Alphabet Network

40



Degree
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Betweenness Centrality 
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Network metrics of social 
media can be useful for 

identifying people in 
strategic locations. The 
strongest indicator of an 

individual's wide connection 
across the graph is 

“betweenness centrality”.



Degree
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Betweenness Centrality 
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Network metrics of social 
media can be useful for 

identifying people in 
strategic locations. The 
strongest indicator of an 

individual's wide connection 
across the graph is 

“betweenness centrality”.



What is different in a network view?

Volume

10

Structure



[Divided]
Polarized Crowds

[Unified]
Tight Crowd

[Fragmented]
Brand Clusters

[Clustered]
Community Clusters

[In-Hub & Spoke]
Broadcast Network

[Out-Hub & Spoke]
Support Network

6 kinds of Twitter social media networks



http://www.pewinternet.org/2014/02/20/mapping-twitter-topic-networks-from-polarized-crowds-to-community-clusters/

http://www.pewinternet.org/2014/02/20/mapping-twitter-topic-networks-from-polarized-crowds-to-community-clusters/


Hubs



https://flic.kr/p/4Z6GHv

https://flic.kr/p/etEmeR

https://www.flickr.com/photos/michaelrogers/2615223103/in/photolist-TrNqT-4Z6GHv-ezMH7V
https://flic.kr/p/4Z6GHv
https://flic.kr/p/etEmeR


Bridges



http://www.flickr.com/photos/storm-crypt/3047698741



Key Features of a network approach

52

Group 
Metrics

Vertex Metrics

Network 
Metrics

Text Analysis
Sentiment 
Analysis

Top Contents 
Analysis

Time Series 
Analysis

Network Analysis Content Analysis Visualisation



Key Features of NodeXL Pro
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Network Analysis Content AnalysisData Import Data ExportVisualization

Network Overview
Network size and composition

Graph density, modularity

Group Analysis
Group by cluster

e.g. Clauset-Newman-Moore
Group metrics

Vertex metrics
Degree/In-/OutDegree

Betweenness/Closeness/ 
Eigenvector/ Page Rank

Path Analysis

Text Analysis
Words and word pairs from

Tweets, Posts, Replies, …

Sentiment Analysis
Positive/Negative Sentiment

Your list of Keywords

Top Content Summary
By entire network / by group
Top hashtags, URLs, domains

Top words and word pairs

Time Series Analysis
By minute/hour/day/…

By hashtag/word/language/…

Data formats
Excel/UCINET/GraphML/ 

Pajek/GEFX/GDF

Social media data

3rd Party importers

Data formats
Excel/UCINET/GraphML/ 

Pajek/GEFX/GDF

Publish to the web
NodeXL Graph Gallery

Export to Powerpoint
Export to Polinode

Customize
Shape, size, color, label of 
vertices, edges and groups

Autofill Columns

Graph Layout
Various layout algorithms

e.g. Harel-Koren Fast 
Multiscale

Group-In-a-Box Layout
Treemap

Force-directed
Packed rectangles

Automate all steps with NodeXL Data Recipes

New!
Discovery and
Presentation!



Social Network Analysis
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Network metrics

Group metrics

Vertex metrics



Group

User  

Metadata

Network

Tweet

Content

https://www.smrfoundation.org/nodexl/nodexl-pro-insights-2/
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Data Export: NodeXL Pro INSIGHTS

Data > Export > To NodeXL Pro INSIGHTS

https://www.youtube.com/watch?v=8lDndBPEDj4


Network Dimension



Content Dimension



Metadata Dimension



https://app.powerbi.com/groups/me/reports/84718767-9cf1-4945-ac61-61087cd1a8bf/?pbi_source=PowerPoint


https://app.powerbi.com/groups/me/reports/84718767-9cf1-4945-ac61-61087cd1a8bf/?pbi_source=PowerPoint


https://app.powerbi.com/groups/me/reports/84718767-9cf1-4945-ac61-61087cd1a8bf/?pbi_source=PowerPoint


https://app.powerbi.com/groups/me/reports/84718767-9cf1-4945-ac61-61087cd1a8bf/?pbi_source=PowerPoint


https://app.powerbi.com/groups/me/reports/84718767-9cf1-4945-ac61-61087cd1a8bf/?pbi_source=PowerPoint


https://app.powerbi.com/groups/me/reports/84718767-9cf1-4945-ac61-61087cd1a8bf/?pbi_source=PowerPoint


https://app.powerbi.com/groups/me/reports/84718767-9cf1-4945-ac61-61087cd1a8bf/?pbi_source=PowerPoint


https://app.powerbi.com/groups/me/reports/84718767-9cf1-4945-ac61-61087cd1a8bf/?pbi_source=PowerPoint


https://app.powerbi.com/groups/me/reports/84718767-9cf1-4945-ac61-61087cd1a8bf/?pbi_source=PowerPoint


https://app.powerbi.com/groups/me/reports/84718767-9cf1-4945-ac61-61087cd1a8bf/?pbi_source=PowerPoint


https://app.powerbi.com/groups/me/reports/84718767-9cf1-4945-ac61-61087cd1a8bf/?pbi_source=PowerPoint


https://app.powerbi.com/groups/me/reports/84718767-9cf1-4945-ac61-61087cd1a8bf/?pbi_source=PowerPoint


https://www.vox.com/policy-and-politics/2017/3/22/14762030/donald-trump-tribal-epistemology


• Issues to address:
• Spread of misinformation 
• Gang and swarm behavior that 

attacks minority voices
• Censoring of critical voices

Problem: 
Only 

information 
amplifiers

are available

Where 
is the 

brake?







Needed

?

Detect Deflect Deter



NODEXL PRO TUTORIALS

How to Automate NodeXL Pro
This tutorial shows you how to use the most powerful feature of NodeXL Pro: Automation. The automation feature allows you to 
run all steps of a social network and content analysis with a single click: Data preparation, cluster analysis, metrics calculation, time 
series analysis, top content analysis, visualization and data export. Visit this URL, Download as pdf file or watch this video.

Social network and content analysis with Twitter network data – step by step
This tutorial shows you how you can run a full social network and content analysis with NodeXL Pro. While we will use Twitter 
network data as an example, this approach can be applied to any network dataset of your choice (content analysis depends on the 
available metadata). Download as pdf file.

Working with Twitter User lists
Twitter User lists are a very helpful tool to manage the diverse information streams on Twitter. This tutorial shows you how to work 
with Twitter User lists using the NodeXL Pro Users Network Importer and the NodeXL Pro Users Network Importer. Click here.

Semantic Networks – Create networks with words, hashtags or video tags
This tutorial shows you how to create a semantic network by using the text analysis feature of NodeXL Pro which can be applied to 
any column that contains text in the edges or vertices spreadsheets of a NodeXL workbook. Click here.

Exploring YouTube Video Recommendation Networks
NodeXL Pro offers several ways to access the official YouTube API (v3). This tutorial shows you how to create YouTube Video-to-
Video Recommendation Networks with the NodeXL Pro YouTube Video Network importer. Click here.

https://www.smrfoundation.org/nodexl/automation/
https://www.smrfoundation.org/wp-content/uploads/2019/02/NodeXL-Pro-Tutorial-How-to-automate-NodeXL-Pro.pdf
https://www.youtube.com/watch?v=mjAq8eA7uOM
https://www.smrfoundation.org/wp-content/uploads/2019/02/NodeXL-Pro-Tutorial-Social-network-and-content-analysis-with-Twitter-network-data-–-step-by-step.pdf
https://www.smrfoundation.org/nodexl/tutorials/working-with-twitter-user-lists/
https://en.wikipedia.org/wiki/Semantic_network
https://www.smrfoundation.org/nodexl/tutorials/semantic-networks/
https://www.smrfoundation.org/nodexl/tutorials/exploring-youtube-video-networks/


LINKS / LITERATURE

• Social Media Research Foundation: http://www.smrfoundation.org/

• NodeXL Graph Gallery: https://nodexlgraphgallery.org/

• Marc Smith | Network Mapping the Ecosystem: https://www.youtube.com/watch?v=kDiGl-2m868

• How to Automate NodeXL Pro: https://www.youtube.com/watch?v=mjAq8eA7uOM

• Eduarda Mendes Rodrigues, Natasa Milic-Frayling, Marc Smith, Ben Shneiderman, Derek Hansen (2011): Group-in-a-box 
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• Borgatti, Stephen P. (2006): Identifying sets of key players in a social network. In: Comput Math Organiz Theor (2006) 12: 
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