
Drawing Connections: 
Introduction to 

Network Analysis
Dr. Wendy Perla Kurtz

Lecturer and Project Scientist
UCLA Program in Digital Humanities

wpkurtz@ucla.edu
March 18, 2021



Outline
• Review network analysis projects 
• The basics of networks
• Measuring importance in networks 

(centrality)
• Description of the types of graphs:

Directed vs Undirected
Single-mode vs Multimode
Unweighted vs. weighted

• Tools to build networks
• Finding formatted datasets
• A look at structured data for networks
• Recommended readings



• Who knew whom?

• How might ideas (or formal motifs) have traveled?

• Have we overlooked important figures in communities of practice?

• Does a certain community have unusual or unexpected properties?

• …

When to Use Network Graphs



Network Graphs
Use networks to study entities 
(nodes) and their relationships 
(edges)

Nodes can have attributes that 
provides visual cues about that 
node.

A simple network representation from Nykamp DQ, “An introduction to 
networks.” From Math Insight. http://mathinsight.org/network_introduction

http://mathinsight.org/network_introduction


Network Analysis Projects

• Star Wars Social Networks: The Force 
Awakens by Dr Evelina Gabašová

• Moviegalaxies by J. Kaminski, et al.

• Six Degrees of Francis Bacon by a team at 
Carnegie Mellon University

• Kindred Britain by Nicholas Jenkins, Elijah Meeks and 
Scott Murray (Stanford Center for Spatial and Textual 
Analysis)

• Grey’s Anatomy Network of Sexual Relations 
by Gary Weissman, MD, MSHP

http://evelinag.com/blog/2016/01-25-social-network-force-awakens/
http://moviegalaxies.com/
http://www.sixdegreesoffrancisbacon.com/?ids=10000473&min_confidence=60&type=network
http://kindred.stanford.edu/
https://gweissman.github.io/post/grey-s-anatomy-network-of-sexual-relations/


net·work
a group or system of interconnected people or things

a·nal·y·sis

detailed examination of the elements or structure of something, 
typically as a basis for discussion or interpretation

image excerpted from: 
http://xkcd.com/350/

Slide from Thomas Padilla and Brandon Locke, 
“Introduction to Network Analysis”



Path

a sequence of nodes, where each node in 
the sequence is connected by an edge

Reading a Network Graph

Images from Thomas Padilla and Brandon Locke, “Introduction to Network Analysis”



Pivotal Node

node is pivotal if it lies on shortest path 
between two pairs of nodes

Reading a Network Graph

Images from Thomas Padilla and Brandon Locke, “Introduction to Network Analysis”
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There are multiple ways to determine a node’s importance, or centrality. 
The measure you use depends on how you define centrality. 

Below are several of these measures:

• Degree centrality

• Betweenness centrality

• Closeness centrality

• Eigenvector centrality

Centrality: 
Measuring Importance in a Network



Degree Centrality
Who’s connected to the most people?

Images from Miriam Posner, “Basic Network Analysis Concepts”



Betweenness
Centrality

Who do you have to go through in 
order to reach everyone in the 
network?

Images from Miriam Posner, “Basic Network Analysis Concepts”

http://miriamposner.com/classes/dh201w21/schedule/


Closeness 
Centrality

Who will reach everyone in the 
network with the smallest 
number of “hops”?

Images from Miriam Posner, “Basic Network Analysis Concepts”

http://miriamposner.com/classes/dh201w21/schedule/


Eigenvector 
Centrality

Who is the “person behind the 
curtain”?

Images from Miriam Posner, “Basic Network Analysis Concepts”

http://miriamposner.com/classes/dh201w21/schedule/


Network Analysis: Distance Matters

Person A ---> Person B = 3
Person A ---> Person C = 1

A is closer to B
B

A C



• Undirected graph (fig 1): When the relationship 
is always valid in both directions, then it is called 
undirected graph.

• If Dave is friends with Raj on Facebook, then Raj is also 
friends with Dave.

Types of Graphs
Undirected vs. Directed

Image via http://www.codediesel.com/wp-
content/uploads/2012/02/d-graph1.gif

• Directed graph (fig 2): When the relationship 
may not be valid in both directions (connecting 
nodes), then it is called a directed graph. 

• If Bill is following Steve on Twitter and Steve is not 
following Bill, the relationship is directed.



Types of Graphs: 
Unweighted vs. Weighted

Image via
http://blogs.sas.com/content/sascom/files/2011/10/weighted-

network2.jpg

• Weighted network: A network in which 
the edges between nodes have 
weights (corresponding to, e.g., the 
strength of a relationship) assigned to 
them.

• Unweighted network: A network in 
which the edges between nodes do 
not have weights assigned to them.



• Single-mode graph: A type of graph in 
which all nodes belong to the same 
category. 

• For example, in a graph of Facebook 
friends, each node is a person.

Types of Graphs
Single-mode vs. Multimode

Coappearance 
weighted network of 
characters in the novel 
“Les Miserables” from 
Victor Hugo (Gephi 
sample)

• Multimode graph: A type of graph in 
which all nodes are not of same type.

• For example, a graph that includes both 
“buyers” and “sellers” is a multimode (or 
two-mode, or bimodal) graph.

A bimodal network by Scott Weingart
http://www.scottbot.net/HIAL/index.html@p=41158.html



Confident Coder

Scripting packages/libraries

• Igraph (R package)
• D3.js (JavaScript library)

Network Analysis

Locally installed software

• Gephi
• Cytoscape
• NodeXL

Network Graphs

Web-based Network Viz

• Palladio
• Flourish
• Graph Commons
• Onodo

Making Network Graphs

https://igraph.org/r/
https://d3js.org/
https://gephi.org/
https://cytoscape.org/
https://www.smrfoundation.org/nodexl/
https://hdlab.stanford.edu/palladio/
https://flourish.studio/
https://graphcommons.com/
https://onodo.org/


Finding Data
• Stanford Large Network Dataset Collection

• UC Irvine Network Data Repository

• Gephi Datasets

• Harvard Dataverse

http://snap.stanford.edu/data/index.html
https://networkdata.ics.uci.edu/
https://github.com/gephi/gephi/wiki/Datasets


Structuring Data Anatomy of a Node List & Edge List

(Sample data – Game of Thrones)

Node List Edge List

https://networkofthrones.wordpress.com/data/


Structuring Data Anatomy of a Node List & Edge List

(Sample data – Game of Thrones)

https://networkofthrones.wordpress.com/data/


• “Demystifying Networks, Parts I & 2” by Scott Weingart

• “Network Analysis, Plot Theory” by Franco Moretti

• Networks: An Introduction by Mark Newman

• Networks, Crowds, and Markets by David Easley and Jon Kleinberg

• “If Everything is a Network, Nothing is a Network” by Mushon Zer-Aviv

• “Are Some Things Unrepresentable?” Alexander Galloway’s

Recommended Bibliography

http://journalofdigitalhumanities.org/1-1/demystifying-networks-by-scott-weingart/
https://newleftreview.org/II/68/franco-moretti-network-theory-plot-analysis
https://www.amazon.com/Networks-Introduction-Mark-Newman/dp/0199206651
https://www.cs.cornell.edu/home/kleinber/networks-book/
https://visualisingadvocacy.org/blog/if-everything-network-nothing-network
http://raley.english.ucsb.edu/wp-content/Engl800/Galloway-some-things-unrepresentable.pdf

