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Edmonton, capital of Alberta, is the 5t largest city in Canada with more than 1 million people.
The University of Alberta is the second largest university in the country in terms of research funding
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SNA vs Sociall Networking
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Social Network Analysis Deals with Information Networks
It is NOT Social Networking

Nodes are entities
Edges are relationships

SNA = Analysing such information networks
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Roadmap

B
¢ Introduction of Social Network Analysis

¢ Some needs In understanding Educational Data
¢ Interpreting a student communication network
¢ Finding groups/communities
¢ Finding discussion topics
¢ Understanding dynamics
¢ Needs in EDM lead to contributions in Data Mining
¢ Community Mining and Validation
¢ Global versus Local Community Mining
¢ Branching to other interesting applications

¢ Conclusion
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What is Soclal Network Analysis?

A [Wikipedia] A social network is a social structure made of
nodes (which are generally individuals or organizations)
that are tied by one or more specific types of
Interdependency, such as values, visions, ideas, financial
exchange, friendship, sexual relationships, kinship,
dislike, conflict or trade.

A Social Network Analysis (SNA) is the study of social
networks to understand their structure and behaviour.

A Which node is the most influential? which one is central?
What are the hubs? What are the groups? Who knows
who?, What are the short paths? What is perceived by
who? ...
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SNA, A Multidisciplinary Fiéla:|d

ein-protein
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A quick History

A Social network analysis is a key technique traditionally studied in
sociology, anthropology, epidemiology, sociolinguistics, psychology,
etc. Today it is a modern technique in marketing, economics,
intelligence gathering, criminology, medicine, computer science, etc.

A J. Barnes is credited with coining the notion of social networks
(theory) in 1954.

A Precursors of social network theory date from the 19 century such as

Simmel, Durkheim and Tonnies. S Borgt, FC. e Tl o Mgt 2003 296) 91101
A Massive increase in studies of social networks
(in social sciences) since the 1970s.
A The increase of available data, the Internet °
phenomenon, Web 2.0, etc. have only 0
catapulted the interest in SNA research

y=0.001e" "
R*=0.917

1960 18970 1980 1930 2000 2010
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Some Key Concepts

A Edge Weight : interaction frequency, importance of information
exchange, intimacy, emotional intensity, etc.

A Symmetric relation or not (directional)

A Centrality: determines the relative importance of a vertex (or edge)
within a network.

A Degree Centrality: Mesures the normalized number of edges incident
upon a node n;

4 Betweeness Centrality: Measures how many times a node n occurs in a
shortest path between any other 2 nodes in the graph,;

A Closeness Centrality: Mean shortest path distance between a node n
and all other nodes reacheable from it;

A Eigenvector Centrality: Measures importance of a node n by assigning a
score to each node based on the principal that connections to high-scoring
nodes contribute more to the score of a node in question than equal
connections to low-scoring nodes (e.g. PageRank).
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Applications of Social Network Analysis

A Terrorism and crimes

A Social Network analysis is an important part of a conspiracy
investigation and is used as an investigative tool. Group structure may
be important to investigations of racketeering enterprises, narcotics
operations, illegal gambling, and business frauds.

A Medicine 1 epidemiology

A valuable epidemiological tool for understanding the progression of the
spread of an infectious disease.

A Marketing

A Emarketer projected that Social Network Marketing spending in the
USA will reach approximately $1.3 billion in 2009.
http://www.emarketer.com/Reports/All/Emarketer_2000541.aspx

A Product Recommendation

A Current recommendation model s
independent. Use of SNA relaxes the iid assumption.

A Blo-informatics (protein
Interaction)

A Relevance Ranking
Information and Library Science
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Prominent problems in SNA

I

A Social network extraction/construction

A Link prediction

A Approximating large social networks

A ldentifying prominent/trusted/expert actors in social
networks Q,b\o@
Search in social networks -~ ?;4\\‘0 \e{\\\g
Discovering communities in social networks g\\ﬁ'

A
A
A
A
A

Knowledge discovery from social networks
Finding patterns in dynamic networks
Predicting evolution
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1 name # of posts | # of replies | avg length of msa| participation used terms
? Chloe 0 1 el 0.16 Hrisk=1, healthi.. |«
+|Eric 1 1] 2 0.18 {health informati..
“[olivia 4] 3 15 0.24 {health informati
“|lane [u] 2 19 0.33 {health data=1,..
“|Andrea 4] 1 32 0.28 {health data=3,
“Sara [u] 1 a 0.14 {privacy concern..
S|Alexander |0 1 5 0.16 {patient=1, pro L
|5elma 0 1 17 0.18 Hoovernment=1,...|
S|Emily 1 0 25 031 Hogovernment=2,
“JEmma a 1 5 0.17 Hinformation=2,..
{vanid 0 1 11 011 Hpatient=5, pati
“|Manica 1 0 13 0.19 |{»pan:1, risk=1...
“|ivang 0 1 El 0.17 Hbehavior=2, p
“|Mohamed |0 1 7 0.12 |ﬂaenef' 1 pati.. |-
E term freq cent
“|patient 48 84 -
“linformation 28 69
sfprivacy 31 63
pecple 15 50
sfdata 22 43 =
S|EHR 17 41
sjaccess 12 29
“lsecurity 7 36
“fperson k] 36 ]
“|health information & 34
|system k] 24
|disclosure 6 23
#fhealth 4 23
“fconcern 7 22
sfmedical record g 22
“frules E 22
“fprotection 5 21
fcollection 4 20
frecord g 20
“lissue 9 19
“|definition 4 19
“Jconfidentiality 8 19
“fcase 4 19
s{human services 2 19
“|department 2 19
slaccountability 3 19
Slpart 5 19
“{physician 2 18
“{consumer control 2 18
s{health records 2 18
“|solution 4 18
s|doctor 5 16
H{individual & 15
“{point 4 16
Inurses K 15

problem 7 15
‘|pubiic heath H 15 =
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Keng 0.029 0.089 0.089 0.01 0.046 0.021
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Alexan... 0.071 0.324| 0.324] 0.062| 0.045| 0.08
Emily 0.033 0.102 0.102 0.029 0.044| 0.024
Ethan 0.048 0.145 0.145 0.033 0.044| 0.037]
Jiyang 0.048 0.135 0.135 0.039 0.044] 0.039
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Olivia 0.044 0.078 0.078 0.064| 0.041 0.032)
Moham... 0.058] 0.186 0.186 0.104| 0.04) 0.045

:||\vahid 0.034 0.117| 0.117] 0.054| 0.04) 0.026

| Andrea 0.062] 0.24) 0.24] 0.133 0.039 0.085
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;|| Sara 0.058 0316 0.316 0117 0.038 0.08

Monica
Anthony
Emily
q 1 I Update Metrics | Extract Selected

Applet started.

ALBERTA INGENUITY:

O Dr. Osmar R. Zaiane - EDM i Pittsburgh, June 2010



Meerkat: Relativety of Centrality

Applet
File Options Edit Community Algorithms Layouts Mouse Mode View Toggles Timeframe Quality Help

start | nodeAttrs.out x | studentNetworkpajak X |

= | view | Layout | Stats | Filters | Comms |

Visually Collapse All | Expand All Collapsed

search For | search

Vertex Clusters

A A

;| Andrea
;| Chloe
| Eric

;|| Ethan
|| Hua

| Jane

| Jiyang

;| Mohamed
:| Monica

|l sara

|| Selma

| Walid

| Emily
‘| Emma
|| Olivia

| ava
| Viadimir

| Anthony
| James
‘|| Keng

;|| Vahid

Monica
Anthony

Emily

[4]

4 [ v

Applet started.

ALBERTA INGENUITY:

O Dr. Osmar R. Zaiane - EDM i Pittsburgh, June 2010



Meerkat: Relativety of Centrality

O Dr. Osmar R. Zaiane - EDM i Pittsburgh, June 2010



