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It was a real novelty, being able to contact family and friends at a moment's notice, when and
wherever your were. Social media sites on the internet have been all the rage for the past few
years.

But as with many new crazes over the years, there are signs that we're getting fed up of
Facebook and tired of tweeting.

Is it the end of an era, or the start of another one? Andrew Pate speaks to "Techno Gran"

Brenda Meakin and Lisa Harris and Fiona Harvey from University of Southampton.
+ Share
UK - Facebook * Social Media

http://vimeo.com/58729247
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An Interdisciplinary Course on Networks, Social Media, Society and You
Home About the Course Video Channel Resources Wiki
User menu
Welcome
My account
View Edit
Log out Social Media is increasingly important in the modern world, impacting the way we socialise, do business
and govern ourselves. But are digital social networks that different from our existing social structures,and
what can existing network science tell us about the way we connect? This module aims to develop
understanding of the emergent interdisciplinary area of online social network analysis by drawing upon
technological, social, network science and organisational perspectives.
Having successfully completed the module, the students will be able to:
1. Discuss online social networks in a holistic manner, including the technological, social, network
science, web science and organisational dimensions.
2. Evaluate key technological and social mechanisms of online social networking and network
structures. 0",\“”0
3. Analyse the impact of online social networks on their own lives, society and business. T N

http://socialnetworks.soton.ac.uk
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The narrative

Web Evolution and
Online Social Networks
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Web Evolution — Stage 1

e The Web of Documents
— Web 1.0; Read-only Web

e The Web experienced as a
technological artefact

— A network where the nodes are
documents and the edges are links
and documents

— Search engines enabled users to
discover documents

— E-commerce services
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Web Evolution — Stage 2

 The Web of People
— Web 2.0; Read-write Web

* The Web experienced as an artefact
that includes people publishing and
communicating on a large scale

— A network where the nodes are people,

documents, software and the edges are
links between them

— Recommender engines (and search
engines) enabled people to discover
people, documents and services
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Web Evolution — Stage 3

e The Web of Data and Social Networks
— Web 3.0; The Social Semantic Web

* The Web experienced as an artefact that
includes people and documents and data
linked together in social networks
— A network where the nodes are people,

datasets, documents, services and the
edges are links between them

— Enhanced discovery powered by online
social networks

— The Web as a resource of data analytics
and research (Web Observatories)
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Graphs representing social networks
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Discussion

e How many of you have joined one
or more online social networks?

* Have you used any tools/apps to
show you your network?

* Do you find those tools/apps
useful? Why?
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A Facebook Network
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A Facebook Network
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A Twitter Network
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A LinkedIn Network
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Discussion

* What do those illustrations of my
network tell me about my
connections?

 What do they tell me about
myself?

* Are the different ways to visualise
my network to gain further
insights?
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Real World Networks/Graphs

* Collaboration Graphs
 Who-Talks-to-Whom Graphs
* Information Linkage Graphs
 Technological Networks

e Networks in the Natural World
Easley and Kleinberg (2010)
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Graphs on an abstract level
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Graphs

* Representing relationships among
items
— Nodes (vertices)
— Edges
 Symmetric (undirected)
* Asymmetric (directed)

— Paths

— Connected graph (a path for every pair
of nodes)

— Components (connected graph
component)
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Graphs, Edges, Paths

Directed graph

O—O® O

Path length: 3
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Complete Graphs
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Local Bridges
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SOURCE: http://www.cs.cornell.edu/home/kleinber/networks-book
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Path Length

* How long is the shortest path from A to G?
 What is the distance between A and any other node?
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Clustering and Graph Partitioning

* Can you observe clusters on this graph?
* How many?

SOURCE: YAHOO RESEARCH
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Local Clustering Coefficient

 The probability that two randomly selected friends of a
node are friends with each other (for undirected graphs)

 What is the clustering coefficient of node A?
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Degree of a node
e The number of nodes to which a node is connectet&\

— Degree of Node C: 3
— Degree of Node E: 1

* Indirected graphs we distinguish between

outdegree and indegree

— Outegree of Node H: 1
— Indegree of Node H: 2

What can a high degree of a @/ @
node in a graph representing

a social network mean?
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Closeness of two nodes

. A
e The mean distance from a node to all the other O
nodes

— Distance between nodes is the shortest path between them.

Which node is closer to the other nodes in this
network?
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Edge Betweenness

e Let’s take any two nodes of a graph and find the
shortest path between them (if there is one)

— There can be more than one shortest paths

 For each edge in the path we allocate one unit of
‘traffic’; this traffic is divided equally to flow along
all possible shortest paths with every other node

 When this is completed for all pairs of nodes, we
will have a measure of the ‘traffic’ that each edge

carries
* This measure is the betweenness of an edge
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Discussion

 What do the different types of centrality
mean in graphs representing social
networks such as Facebook, Twitter or
collaboration networks?

— Degree centrality

— Closeness centrality

— (Edge) betweenness centrality



Kevin Bacon Distance

Sout

UNIVERSITY OF

ampton

L
Yunjin Kim

Naveen Andrews
he English Patient(1996

Terry O'Quinn

Rodrigo Santoro
Iron Palm{2002) | || gve Actually(2003

Mris. Soffel{1984)

Denzel Washlngton

Malcolm David Kelley
Antwon Fischer{2002)

Daniel Dae Kim

The Jackal(1997

Kirm Delgado

Colin Firth Maury Chakin Sonja Bennet Beau Starr David Hayman

Henry lan Cusik

Half Light{2006)

Adewale Akimmoye-Aqbaje
Legionairre{1998)

>

Patriot Games(1992)

Where the Truth Lies(2005)

Harold Perrineau
Dorminic Macbeth in
Monaghan Manhattan(1999)
LOTR: ROTK +
(2003)

S,
v

Michael Emerson
The Imposters(1998)

Oliver Platt John Elson John Lafayette

Loverboy(2005)

Brad Dourif
Murder in the First(1995)

Kathleen Quinlan

—|A Few Good Men(1992)

Demi Moore

Evangeline Lily

The Long Weekend(2005)!

No
Image

Jon Smith Ed O'eefe Adam Nelson
Mystic River(2003

Kiele Sanchez
| Stuck on You(2003)

!

)

Josh Holloway

Dr. Benny(2003)

Paul Dooly

Apollo 13(1995) Telling Lies in Kelly B|5hgp Steve Martin her S i o i
America(1997 Queens Logic(1991 vocai errl shepar Ctavia Spencer .
2 _l__wm Beauty Shop(2005) N
Matthew Fox 4 24
B Bovfriend's Back(1993
et Michelfe Rodriguez
8 ' ' SW.A.T.(2003)
Emilie de Ravin : y T \
The Hills Have Eves(2006) Cynthia Watros Sam Anderson Jorge Garcia lan Somerhalder
Cafe Society(1995)| |Movers and Shakers{1985)| | King of the Open Mic's Pulse(2006)

SOURCE: http://2.bp.blogspot.com



UNIVERSITY OF
Southampton

Kevin Bacon Distance

Welcome
Credits

How it Works
Contact Us
Other stuff »

® 1999-2010 by Patrick
Reynolds. All rights reserved.

http://oracleofbacon.org/

THE ORACLE
OF BACON

Richard Stilgoe has a Kevin Bacon number of infinity.

Richard Stilgoe cannot be linked to Kevin Bacon using only feature films. Do you want to
include documentaries or TV shows?

About 12% of all actors cannot be linked to the rest of the movie universe, either because they
have appeared only in video games or straight-to-video releases that the Oracle doesn't count,
or because they have not appeared in any films with actors from the Hollywood mainstream.

Kevin Bacon t0 Richard Stilgoe (Find link ) ( More options >> |
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Erdds Distance

Michael Krivelevich

\

Noga Alon ————————# Dahlia Malkhi

Leonard J Schulman Sridhar Rajagopalan
Laszlo Lovasz
\
Miklos Ajtai —————————® Moni Naor
/
Pcter M Winkler
Paul Erdés g:‘ Endre Szemeredi

Yoshiharu Kohayakawa =———#® Prabhakar Raghavan ———#% Gurmeet Singh Manku

/

Frank Harary ——
Rajeev Motwani

Mario Szcgcdy/
Robert K Brayton

Pavol Hell /

Alan J Hoffman

» Steven D Gribble
Maria Margaret Klawe

SOURCE: http://gurmeet.net/Images/erdos.gif
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ErdOs distance

http://www.oakland.edu/enp/

. . OU Home | Ask OU | Add This To... | SAIL | Print
Oakland University. [@]

© Future Students | Current Students | Alumni | Visitors & Friends | Faculty & Staff

The Erdés Number
Project . .
The Erdos Number Project

This is the website for the Erdos Number Project, which studies

The Erdés Number Project research collaboration among mathematicians.

Information about the Erdés Number
Project

The Erdés Number Project Data Files

This site is maintained by Jerry Grossman at Oakland University, with
| the collaboration of Patrick lon (ion@ams.org) at Mathematical
Reviews and Rodrigo De Castro
(rdcastro@matematicas.unal.edu.co) at the Universidad Nacional de
Colombia, Bogota. Please address all comments, additions, and

Facts about Erdés Numbers and the

Collaboration Graph :
| corrections to Jerry at grossman@oakland.edu.
Some Famous People with Finite
e Erdds numbers have been a part of the folklore of mathematicians
Computing Your Erdés Number : throughout the world for many years. For an introduction to our project, a
- description of what Erdés numbers are, what they can be used for, who
:mwbmmm cares, and so on, choose the “What's It All About?” link below. To find out

who Paul Erdos is, look at this biography at the MacTutor History of
Information about Paul Erdés (1913~ AMathammnbina Avahivia ar alhanan tha Slnfavmantinn abhacd DAl CedXa? lnl
1996)

SPECIAL NOTES:

Publications of Paul Erdés
Items of Interest Related to Erdds T We have finished updating the lists of Erdos coauthors.

Numbers WHA
There are about 1100 new people with Erdés number 2, compared to three years ago.
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How do real online social networks
develop over time?
Small-world networks
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Discussion

* Do all your social friends have
more or less the same number of
connections (degree centrality)?

— If so, what is the average number of
friends for each of person?

* Do some have more connections
than others?
— If so, what percentage?
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Small World Phenomenon

* We can think about the world as a big
graph where nodes are people and
edges represent acquaintance,
collaboration, communication, etc.

e We can devise mechanisms to measure
path length between nodes (people)

— E.g. how short is the average path between
any two nodes

* A number of experiments indicate that
the world can appear very small this
way

— E.g. Milgram’s six degrees of separation
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world networks

* They tend to contain clusters of
densely inter-connected nodes

* The mean shortest path between
any two nodes can be short

 They tend to grow denser
— Triadic closure
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Triadic Closure

* |s the world getting even smaller?
— Are the paths connecting individuals getting shorter?
* Triadic closure

— If two people in a social network have a friend in
common, then there is an increased likelihood that
they will become friends themselves at some point in
the future (Rapoport, 1953)
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Strong Triadic Closure

 “If anode A has edges to nodes B and C, then the B-C edge
is especially likely to form if A’s edges to B and C are both

strong ties”

A node A violates the strong triadic closure property it has
strong ties to two other nodes between which there is no

edge at all (strong or weak)

e Strong triadic closure is satisfied if it is not violated
(Easley and Kleinberg 2010)

B O~ 0L
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Discussion

* Which types of social networks do
you consider to present small-
world network properties?
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The narrative

How do real online social networks
develop over time?
Scale-free networks
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Scale-free networks

* There are networks in which the
degree distribution among nodes
Is a ‘power-law’ distribution; a
smaller number of nodes have the
most links

* Examples:

— The WWW, Social networks such as
Twitter
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networks
* Preferential attachment
* Emergence of new nodes
* Upper limits on the degree of a node

 E.g. on the Web
— Websites with many links get even more

— New websites keep emerging every moment

— There appears to be a limit on the number of
links from a website
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Discussion

* Which types of social networks do
you consider to present scale-free
network properties?

e Consider a number of networks in
the discussion
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networks
* On generated models
* On samples
* On the whole network, online

e Quantitative and Qualitative
research
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Lessons learned

Familiarity with how networks can be represented as graphs, the
local clustering co-efficient metric, the different types of
centrality (degree, closeness, betweenness) and what those
types of centrality can indicate for graphs representing social
networks.

Familiarity with the triadic closure and the strong triadic closure
property and what its presence can signify in an online social
network.
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