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This social network of the 19
hijackers behind the 9/11
attacks in the United States,
and their associates, was drawn
up at the end of 2001. Valdis
Krebs, a commercial consultant
network analysis, starte
with newspaper reports of the
two original terrorist suspects,
Nawaf Alhazmi and Khalid
Almihdhar. He then plotted the
position of the other hijackers
and associates. His analysis
highlighted the central role
played by Mohamed Atta. It also
shows the close associations
between the “Hamburg cell”
that Atta set up, as well as the
close links with the two original
suspects - critical information
that may have helped to avert
an attack had it been known.
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= Social Network Analysis?
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= Social Network Analysis?

“Network is the core structure and dynamics mechanism of human, society and nature. "

Hyper-Connectivity (2HZAl2])

Sensor Network (loT)
Social Network (Facebook, Kakao)

Knowledge Network
Brain Network
Criminal Network

marketing new media
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Traditional
Management Model
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Network
Management Model

Customer Net.

Partner Net.
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=+ How it happened? Small World

Six Degree of Separation

%%
4385

19674, O|=29| A2|3t2t0l Stanley Milgramd} Jeffery Traverse
Starting Point: Omaha, Nebraska and Wichita, Kansas

End Point: Boston, Massachusetts

Starting Pointofl QM= AFHS 2ake| MEH5LOY. End Pointol] Q= ARIS 9| A&
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http://en.wikipedia.org/wiki/Omaha,_Nebraska
http://en.wikipedia.org/wiki/Wichita,_Kansas
http://en.wikipedia.org/wiki/Boston,_Massachusetts
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o L .
~a Historical Backgrounds

ENOTIONS MAPPED
BY NEW GEOGRAPHY

Charts Seck to Portray the
Psychological Currents of -
Human Relationships.

New York Times
Apnil 3, 1933

(Jacob Moreno)

Anthropology

Sociology

Psychology

NETWORK|
_—————”| ANALYSIS

Ecolo
|~ Ecology
[ Organization

Statistics /
Discrete Maths
- graph theory

- group theory
- matrix algebra

\ Studies
\ Epidemiology

Linguistics

Political Science

J.L. Moreno
W. Lloyd Warner
Elton Mayo

Established

Harrison C. White
[ Harvard Renaissance ]

1736- Euler
1900s- Durkheim, Simmel

1930s- Sociometry
- Hawthorne studies

1940s Psychologists
- Clique formally defined

1950s Anthropologists
- Kinship analysis

1960s Graph Theorists

1970s Rise of Sociologists
- Small Worlds, Strength of weak ties

1980s IBM computation
- Computer programs developed

1990s Ideas spread
- UCINET released, spread of network

analysis to multiple fields, social
capital.

2000s “re-invented” by Physicists
(“network Science”)

- Scale free, small world

@
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s Books

Text Books(Sl 2|)

[ STRUCTURAL ANALYSIS IN THE SOCIAL SCIENCES | 8

Social Network
Analysis
Methods and Applications

Stankey Wasserman and Katherine Faust

INTRODUCING

SOCIAL
NETWORKS

EVOLUTION
OF SOCIAL
NETWORKS

Text Books(= Li)

Dynamic Social Nelwork
Modeling and Analysis
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Social Network Analysis
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U

s~ Computer Programs

Early Programs on particular SNA purpose

SOCPAC I, 1971 by Leinhart

BLOCKER, 1971 by Heil & H. White, upgraded in 1976
SOCK, 1972 by Alba & Gutmann

COMPLT, 1972 by Gutmann

CATl, 1973 by Bernard & Killworth
CONCOR, 1975 by Breiger, Boorman & Arabie
STRUCTURE, 1976 by Ronald Burt

NEGOPY, 1975 by Richards

SONET, 1978 by Seidman & Foster
CENTER, 1979 by Freeman

GRADAP, 1981 by a group in Netherlands
COBLOC, 1981 by Carrington & Heil

These early programs vary widely. They were concentrated with groups,
positions, centrality, kinship structure and distributions of structural

properties <

e General purpose SNA programs

SONIS, 1983 by Pappi & Kappelhoff
UCINET, 1983 by Borgatti

STRUCTURE, 1983 changed
GRADAP, 1983 changed

All four programs made an attempt to include the full range of network
analytic procedure

B * Pajek SZHILIOIOIZ “JH0|"et =

ef

PAJEK, 1996 by Vladmir Batagelj, Slovenia
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Netminer, 2001 by 2! | £ st A, Korea

By providing a standard approach to data analysis, these programs played a role
in the development of the social network research community.

Batagelj - Professor of Discrete and Computational Mathematics, University of Ljubljana, Discrete Mathematics, Network Analysis,
Algorithms, Optimization, Graph Theory, (HE2F HIER3 GIOIE{2 =X X2l L A3 Jls P& XL

@
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b NetMiner Reputation

Table 38.4 Scores for some general packages

ot Functionality Support User-friendlly
Social waork Anal /Sis
Data  Vis.  Desc.  Proc.  Stat.  Dyn. Doc. Help

: NetMiner 3 +4+ +4+ 4+ +4 + - +- + + R

Pajek - ++ 4 ++ 0 +- + 0 +-
statnet/sna ++ - +4 B ++ + ++ - +-
UCINET + NetDraw ~ ++ 4+ ++ ++ K 0 ++ + +

B e I | e T o

Mark Huisman and van Dujin (2011).

The Sage Handbook of Social Network Analysis.

Ch38. A Reader’s Guide to SNA Software p.594 Scores for some general packages
John P. Scott & Peter J. Carrington(Eds.) SAGE Publications Ltd.

1.5.3 SNA Data Processing Tools

NETMINER is an innovative software tool for Exploratory Analysis and Visual-
ization of Network Data. It can be used for general research and teaching in social
networks. This tool allows researchers to explore their network data visually and
interactively, helps them to detect underlying patterns and structures of the network.
s Ii\pccmlly.. it can be effectively ;1pr?l'ied to various hux’inuﬁ.\ fields where ﬁcl\w'«)rk-
AND structural factors have great deal of influences on the performance (e.g., intra and
APPLICATIONS inter-organizational financial Web criminal/intelligence informetric telecommunica-
tion distribution transportation networks). Statistically, this program supports many
standardized computer methods, including descriptive statistics, ANOVA, correla-
tion, and regression.

HANDBOOK
OF SOCIALI
NETWORK

Borko Furht (2010). Handbook of Social Network Technologies and Applications
p.19 SNA Data Processing Tools. Springer Press.

Name Availability  Platform  Description
Tajek Tree W
Mt Workbench Free Whil,
. . . i
InFlow Commercial W
UCINET Commercial W
yEd Free WML
Visone Free WL
Graphviz Free L
NetworkXx Free WML
TUNG Free WAL
igraph Free WML
GTL Free WML
LEDAfAGD Commercial WL

Interactive social network analysis and visualization
Inluraclwu nc_-twl_‘lrk analysis aru,:l v 1l=ua|1}4:|l|un

Networks

Interactive social network analysis and visualization
Interactive social network analysis

Interactive visualization

Interactive visualization

Visualization

Interactive network analysis and Python library
JAVA library for network analysis and visualization
C/R/Python libraries for network analysis

Ca+ library for network analysis

C++ library for network analysis

Mark Newman (2010). Networks: an introduction p.277 Table 9.1: A selection
of software implementing common network algorithms. Oxford University Press.

JESS “SNA software tools include
Business-oriented social network tools
such as InFlow and NetMiner. “

ltENCE

AManagen Approach

e

Efraim Turban | Ramesh Sharda
Dursun Delen | David King

Efraim Turban, Ramesh Sharda, Dursun Delen, David King, Janine E. Aronson
(2011). Business Intelligence: A Managerial Approach(2nd Edition)
p.250 6.8 ONLINE SOCIAL NETWOKING: BASICS AND EXAMPLES.

Prentice Hall Press
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Syl l.'.j|0| Ej [=]1=1EY

Network = Node set + Link set

Network
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s OJOJE{ 2 EIZ
1) Node Data

1 2 3 4 5 ]
Education Gender Joh-ranking | Department Duration Adge
1 Jahn "Master Degree" "hale" 1.0 "Finance" 21.0 450
2 Thomas "Bachelor Degree” "Malg" a0  “"Marketing” a.0 3a.0
3 Anha "H5 Graduate" "Famale" 7.0 "Marketing" IR 270
4 James "Bachelor Degree” "fale" 8.0 "Marketing" 9.0 ar.n
a Feter "Bachelor Degree” "Male" r.a "Sales” a0 23.0
1] hary "Bachelor Degree” "Female" 7.0 "Sales" 20 26.0
7 Michael "Bachelor Degree” "Male" g6.0 "Marketing" a.0 28.0
a Diavid "Bachelor Degree” "hale" 3.0 "Marketing" 13.0 36.0
9 Anthany "Bachelor Degreg" "Male" 4.0 "Marketing” 13.0 3a.0
10 EBobly "Bachelor Degree” "Male" 7.0 "Sales" 20 250
11 Robert "Dactoral Degrae” "fale" 20 "Marketing" 15.0 41.0
12 Susan "Master Degree” "Female” a0 “"Marketing” 2.0 3.0
13 Steven "Bachelor Degree” "Male" 4.0 "Sales" 12.0 38.0
14 Charles "Dactoral Degree” "Male" 5.0 "Marketing" 10.0 33.0
15 Ashley "Master Degree" "Female" 7.0 "Marketing" 4.0 30.0
16 Richard "Bachelor Degreg" "Male" 700 "Marketing” 1.0 0.0
17 Jessica "Dactoral Degree” "Famale" 2.0 "Sales" 16.0 42.0
18 Elizaheth "R College” "Female" 3.0 "Marketing" 13.0 43.0
19 Laura "HE Graduate” "Female" 7.0 "Sales” 3.0 24.0
20 Jennifer "Master Degree” "Famale" 6.0 "Sales" a.0 3.0
21 Jacksaon "Bachelor Degree” "Male" 6.0 "Sales" G0 28.0
22 Julia "Bachelor Degree” "Female" g.0 "Sales" v.o 33.0
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Shio f-j|0| E{l [=]1=1EY

2) Link Data

Direction
Directed Undirected
ex) a7} boil| 22 Hgsict, ex) a9} bis 2170|Ct, V| 2d= TS e US
. HISFM0| Q1= H|0|E{= Source Node?} Target
O ® @ O iy
Source Target - Heo| g2t %@F@W U= CIOIHE
50| 9= COJE|2 HEHEt 4 Qs
(Symmetrlze)
Weight
Weighted Unweighted
ex) a®} b7} 5t20i| 48 E3}51Ct ex) YH|0|Z| a2t b7t HZE|Of Qict. V|23 =213REHE 7HE = US
® ® . J}22|7} 9l H[0|E{E 13} 0220t 2ES
o . W met J1=2(7} Y Ho|E 2
Weight=4 S1Z2)7} e GojE® Hers 4 9y

(Dichotom|ze)
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2) Link Data

Link Attribute
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