
Social networks: 

Graph Analysis



Announcement

� HW 5 Posted!
� HW 5 Explained

 
 



The Social Networks
Fun reading: http://www.factslides.com/s-Facebook



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

Mark Zuckerberg: "Virtual Reality is the next platform"

http://www.youtube.com/watch?v=8vQggbWtjOo


Recent Tech News



5 Ways Cyber Experts Think the FBI Might Have Hacked the San 
Bernardino iPhone

1. Easy way in: Security hole, also called a zero-day exploit. E.g., a 
malicious text message or by exploiting the driver that connects a 
charger to a laptop to enable new SW to be uploaded to a phone.

2. Trick the OS: bypass counter for # of passwords attempt 
3. Reset and reset and reset the memory (to allow 10 attempt each 

time)
4. Tear the iPhone apart physically: physical attack
5. Side channel attack: like putting your ear up to a safe, listening for a 

satisfying click as you turn the dial.
http://spectrum.ieee.org/tech-talk/telecom/security/5-ways-experts-think-the-fbi-might-have-hacked-the-san-bernardino-iphone

http://www.theguardian.com/technology/blog/2009/jul/30/iphone-text-message-hacking-vulnerability
http://www.theguardian.com/technology/blog/2009/jul/30/iphone-text-message-hacking-vulnerability


Is MS Tay Coming Back soon?

https://tay.ai/



http://time.com/4275980/tay-twitter-microsoft-back/





Unlike Tay, Microsoft’s Chinese AI bot knows 

how to deal with racist comments

� Xiaoice might be better!

https://www.techinasia.com/tay-bad-microsofts-chinese-chatbot-racist

http://mspoweruser.com/unlike-tay-microsofts-chinese-ai-bot-knows-how-to-deal-with-racist-comments/

https://www.inverse.com/article/13387-microsoft-s-chinese-chatbot-that-actually-works











“So that was where I left Xiaobing. She now thinks I’m a horrible racist who 
should be beaten, and I can hardly blame her for that...

What’s more significant was that she even made me feel genuinely guilty 
about saying some of these things, which is pretty impressive given that 

she’s not a human and I knew this was all just an experiment... 
https://www.techinasia.com/tay-bad-microsofts-chinese-chatbot-racist



Back to some more 

technical stuff 



Graph Analysis





Graphs and networks



What is a graph?



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



What is a Network?

Network science?

Complex network?



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



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



Brain Networks







Social Networks



Social network Analysis

� A social network is a social structure made up of a set of social 
actors (such as individuals or organizations), sets of dyadic ties, and 
other social interactions between actors. 

� Provides a set of methods for analyzing the structure of whole 
social entities as well as a variety of theories explaining the 
patterns observed in these structures. 

� Identifies local and global patterns, locate influential entities, and 
examine network dynamics.

� E.g. who is the most influential person in Facebook? Hint: Obama 
and Huckabee in 2012 according to some statistics

https://en.wikipedia.org/wiki/Social_structure
https://en.wikipedia.org/wiki/Social
https://en.wikipedia.org/wiki/Dyad_(sociology)
https://en.wikipedia.org/wiki/Social_relation


Back to the basics



Graph Theory



Graph theory

� The mathematical study of properties and applications of graphs.
 



Seven Bridges of Königsberg

� Devise a walk through the city that would cross each bridge once 
and only once

� Abstraction
� Every land mass is a vertex
� Every bridge is an edge
� The # of bridges touching a land mass (except starting point) 

must be even 

https://en.wikipedia.org/wiki/Seven_Bridges_of_K%C3%B6nigsberg

https://en.wikipedia.org/wiki/Parity_(mathematics)


Four coloring problem

Is it true that any map drawn in the plane may have its regions colored 
with four colors, in such a way that any two regions having a common 
border have different colors?
� Francis Guthrie, 1852
� Proven in 1976 by Appel and Haken: first major theorem to be 

proved using a computer
� Simpler proof using computer: 1997
� 2005,  Gonthier with general purpose theorem proving software

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

https://en.wikipedia.org/wiki/Francis_Guthrie
https://en.wikipedia.org/wiki/Francis_Guthrie
https://en.wikipedia.org/wiki/Kenneth_Appel
https://en.wikipedia.org/wiki/Wolfgang_Haken
https://en.wikipedia.org/wiki/Theorem
https://en.wikipedia.org/wiki/Computer-assisted_proof#List_of_theorems_proved_with_the_help_of_computer_programs
https://en.wikipedia.org/wiki/Computer-assisted_proof#List_of_theorems_proved_with_the_help_of_computer_programs
https://en.wikipedia.org/wiki/Georges_Gonthier
https://en.wikipedia.org/wiki/Proof_assistant


https://upload.wikimedia.org/wikipedia/commons/a/a9/Map_of_United_States_vivid_colors_shown.png



Basic Concepts in 

Graph Theory
Easy Reading: https://en.wikipedia.org/wiki/Graph_

(discrete_mathematics)



Some Basic Notions

� Type of graphs: 
� directed, undirected
� Weighted, unweighted



https://www.youtube.com/watch?v=82zlRaRUsaY

http://www.youtube.com/watch?v=82zlRaRUsaY


Describe graphs by 
structure

Slides inspired by: http://www.slideshare.net/BenjaminBengfort/social-network-analysis-with-python?from_action=save



Read more: https://en.wikipedia.org/wiki/Complete_graph

Complete Graphs



Read more: http://mathworld.wolfram.
com/RegularGraph.html
https://en.wikipedia.org/wiki/Regular_graph

Regular Graphs

http://mathworld.wolfram.com/RegularGraph.html
http://mathworld.wolfram.com/RegularGraph.html
http://mathworld.wolfram.com/RegularGraph.html


Bipartite Graphs

Credit: http://users.dickinson.
edu/~braught/courses/cs332s03/p
rojects/project2.html



Star Graphs

Credit: https://en.wikipedia.org/wiki/Star_(graph_theory)



Tree

Binary Trees
Credit: 
http://mathworld.wolfram.com/BinaryTree.html



Some graph algorithms



Examples of graph algorithms

� Traversal (shortest distance, network flow)
� Search (optimal node, subgraph)
� Clustering (group sets of nodes)
Further reading:
https://en.wikipedia.org/wiki/Category:Graph_algorithms



Why are graphs important?



Rayan vs Biden Debate (Twitter Reaction)
http://thecaucus.blogs.nytimes.com/2012/10/16/who-won-presidential-debate-on-twitter/?_r=1



http:
//informationandvisualizatio

n.de/blog/graphbased-
visualization-topic-shifts

Topics shifts 
over time



Uber Trips in 
San Francisco

http://radar.oreilly.com/2014/07/there-are-
many-use-cases-for-graph-databases-and-

analytics.html



Why graphs?



Why graphs?

� Abstractions of real-world data
� Capture relationships among entities
� Enable large-scale computations
� PageRank, SocialGraph, etc. 
� Everyone is doing it!!!



Reading: http://www.businessinsider.com/explainer-what-exactly-is-the-social-graph-
2012-3



Why graphs are useful for 
analytics?



Easily understood, 
interpretable 
information



Obtain Insight



Improve performance for 
some learning algorithms



thanks!

Any questions?

You can find me at
beiwang@sci.utah.edu

http://www.sci.utah.edu/~beiwang/teaching/cs1060.html



Credits

Special thanks to all the people who made and released 
these awesome resources for free:
� Presentation template by SlidesCarnival
� Photographs by Unsplash

http://www.slidescarnival.com/
http://unsplash.com/

