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n 1. Turn on the power and set the MODE button you watht MODE
button. You can confirm the MODE you chose as thandidator
blinks.

2. Lamp blinks when (someone with) a Lovegety fa dpposite sex
to yours set under the same MODE as yours comes neatr.

3. FIND lamp blinks when (someone with) a Lovegeiythe opposite
sex to yours set under some different mode from yaamgemear. In
that case, you may try the other MODES to “GET” tumath

(him/her) if you like.




Agenda

A historical overview of the motivations to viewcsal systemd$rom a networks
perspective. It will illustrate the wide range ointexts in wich network theories and
methods have advanced our understandings.

Brief introduction to the concepts of social netisyrcognitivesocial networks,
knowledge networks, cognitive knowledge networkd ireir releance to 2% century
organizational forms.

Introduction to various concepts used in networklysis: actos and attributes of
actors, relations and properties of relations dsaggwc mode and multidimensional
networks.

Description of common network metrics at the aadygdic, triaic, sukgroup, and
component level. Computation of the concepts vélillustratedusing social network
analysis software tools.

Strategies for the collection of network data: tiadal methals as well as recent
approaches for digital harvesting of relational axeta to cortruct multidimensional
networks

Multi-theoretical multilevel (MTML) model to investigatiee dynamicsor creating,
maintaining, dissolving, and reconstituting societworks.

Overview of statistical methods to test MTML modeéigroductian to exponential
random graph modeling technigues to test hypoth&sest the sticture and dynamics
of networks.




History

s n Jacob Morenantroduced the ideas and

tools of sociometryNYT, April 3, 1933
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lconic Representation of the Interne




Networking in the 90s

Social Capital & Entrepreneurs
(Financial Times, 1996)

Me & Monica
(Forbes, 1998)

Six Degrees of Hollywood
(Newsweek, 1999)




Six Degrees of Separation

MOMMA By Mell Lazarus

THE Teiti&r M LIFE
5 CONNBETIONS,
REATY.
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Mohamed Atta’s Network

BUSINESS

O
| Abdussattar Shaikh &
Faisal Al Salmi

= = Muhlamed
Majed Moged " Khilid Almihdhar Abdi

O | | |
Rayed Mohammed Abdullah.”Hani Hanjour = Wawaf Alhazmi Ahmed

Salem Alhazmi Alnami

O
Habib facarias Moussan% Ahitied Alghanl

|
Lotfi Raissi Ahmed Sgeed Alghamdi
Ibrahim A,
M Ahmed Khalil IbrahimeSamir Al-Ani | Al Haznawi
Hamza Algharidi

|
|| Mabil al-Marabh
LZiad Samir

E'dﬂ haii  Jarrah i i =
16, Dana)l Jl"c:‘{?gamed Abdulaziz Alomari Raed Hijazi

(|
Ramz " Omar AL Marwan &-Shehhi Satam M. A. Al Sugami

Zakatiya'Essabar e Mohand Alshehri

- Fayez Rashid Ahmed
IS:flm‘,rkh s, Hassan Al Qadi Banihammad

O O
tMamduh Mahmud Salim Mamoun Darkazanli Saiid Waleed M. Alshehri

M American Airlines Flight 77 (Pentagon) M United Airlines Flight @3 (Pennsylvanial Strong link
American Airlines Flight 1 (1WTC) @ Other associates of hijackers Less strong but still substantial link
Lnited Airlines Flight 175 (2 WTC) Trained pilots on hijacked planes More tenuous link

21% of connections would have to be eliminated before the network would disintegrate.”

Source: Business 2.0 December 2001. Six Degrees of Mohamed Atta




New Scientist,
2002




incdzy New York Times Magazir&iyle & EntertainingSection, Fall 2003
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Popular Mecnanics..... wouldn't Moreno have been pleased???
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Network Visualization with Pajek













Central Rationale
“Its the relationship, stupid!”

0 Atiripuie versus relational explanations
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A nisto Jgnl overview of the rmotivations to viewcsal systermdrormn a network
perspective, 1t will illustrate the wide range ofrdexis in wich network theories and
rmetnocds nave advarnced our understandings.

Brief introduction to the concepts of social netwdks, co J nitivesocial networks,
1) ovvledge f ewvor"', cognitive knowledge networks aliheir relevance to 2%
ceniury orgc_mucmomgd forms.

Introduction to various concepts used in networdzsis: actes and atiriputes of
actors, relations and properties of relations csazetwomode and multidimensionzl

networks,

Descrigtion of cormrmon network rmetrics at the acdyzcdic, tri 'ﬂljr susgroup, and
cornponent level, Computation of the concepts valllstratecusing social network

analysis software tools,

Strategies for thie collection of networlk data: liiadal methals as well as recent

approe chies for digital harvesting of relational adzita to corielict rultidirnensional
networks

Multi-theoretical rultilevel (IVMTML) morlel to investiyziize dynarmicfor creating,

raintaining, dissolving, and reconstituting sociziworrs,
Overview of statistical rethods to test MITML rnoc
rancorn grapn modeling technigues to test nypotrs
of rnetworks,

afsrocduction to exponential
wlaeist the sticture and dynarnic
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soclal Networks:
u lts not what you know, Ifwho you know
Cognlilve Soclal Networis:

u Its not whno you know, itwho they thinkyou
IO,

nowledge Neiwores:

u Its not whno you know, itwhat they thinkyou
KIIOW,



Cognitive Knowledge Networks
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Interactions a Human Interactio
Perceptions and Percgeptions
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Human Interagtions Human |nteractio
and Perceptions and Perceptions







A nisto Jgnl overview of the rmotivations to viewcsal systermdrormn a network
perspective, 1t will illustrate the wide range ofrdexis in wich network theories and
rmetnocds nave advarnced our understandings.

Brief introduction to the concepts of social netlegrcognitivesocial 1)
knowleddge networks, cognitive knowledge networks ereir reJe\ance o 2;f *

entury
organ]za‘tiomal forms,
Introduction to various concepts used in networdzsis: actes and atiriputes of
actors, relations and properties of relations elsaretwamode and rultidirmensionzl

networks,

Descrigtion of cormrmon network rmetrics at the acdyzcdic, tri 'ﬂljr susgroup, and
cornponent level, Computation of the concepts valllstratecusing social network

analysis software tools,

Strategies for thie collection of networlk data: liiadal methals as well as recent

approe chies for digital harvesting of relational adzita to corielict rultidirnensional
networks

Multi-theoretical rultilevel (IVMTML) morlel to investiyziize dynarmicfor creating,

raintaining, dissolving, and reconstituting sociziworrs,

afsrocduction to exponential
wlaeist the sticture and dynarnic

Overview of statistical rmethods to test MITIVIL moc
rancorn grapn modeling technigues to test nypotrs
of rietworks,
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Introcluctiorn to Networ Corncept

Deflnltion of nodes and relations

h'\

Types of Nodes and relations
Two-rnoce networks
Collection of Networl Data

Daia collecilon strategies
Einical issues
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People

SULyroups

Orgarizaiions
Collecilves/Aygyre
Cornrnuniies

Neatlorrstataes
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Evaluation of one person by anotner (for exarmnpleesged

friendsnip, liking, or respect)

crv
S8

Transfers of material resources (for exarnple pusinaassHctinog,

lencling or borrowing things)

Association or affiliation (for exarmple jointly ztteing a socll event,
or pelonging to the same socizl cluo)

Benavioral interaction (talking togetner, sendincsais)es)

Movernent between places or statuses (rnigration, socislysial
ronility)
Physical connection (a road, river or pridge coringdwo polris)

Formel relzitions (for exarmple autnority)
Blological relationsnip (Kinsnip or descer J£>J
Sending and Recelving Social and Emotional Support



AcCtor:
Felationeal Tie: Jlrmcge, netweern & pair of actors
J/cld orur of eictors and 003310 10le relational ties getwaernt

Triacl: triple of actors and possiole relationzl ties arrwryr
Supgroup: subset of actors

Group or Actor set: the collection of all actors or whnicr relational

linkages are to e measured.,
Felation: the collect]on rélrlrur rlJ tles of a1t specific cdarnong
mernoers of a g ]

relation or relations definacd on thern,



vyoe | ref

Ir) tne apsiract, e network 1s 20 collectlorn of
nocles, togeinier wiin 2 collection of links
getweern i 're CTne links are all of the same
2ciing a single social relaion.
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Nondireciional Relatlons
Direciional Relatlons
DicnotornousRelations
Signed Relations
VealuedRelations
Mulilole Relatlons
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Networi daiza (
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Soclornetric data:
A = pogulation under investigation

represented iy £ A tanle
Actor-event matri, L tanle
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Questions & Answers



A nisto Jgnl overview of the rmotivations to viewcsal systermdrormn a network
perspective, 1t will illustrate the wide range ofrdexis in wich network theories and
rmetnocds nave advarnced our understandings.

Brief introduction to the concepts of social netlegrcognitivesocial 1)
knowleddge networks, cognitive knowledge networks ereir reJe\ance o 2;f *

entury
organ]za‘tiomal forms,
Introduction to various concepts used in networdzsis: actes and atiriputes of
actors, relations and properties of relations elsaretwamode and rultidirmensionzl

networKs,

.

d cormponent le /el, Computation of the concepts Woe illustrated using social
network analysis software tools,

Description of cornmon network metrics at the actordyacdic, triadic, susgroup,
|
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Strategies for the colle ction of network data: diiacdal rnetnals as well a5 recent
approaches for digital narvesting of relationaladzitz to corieuct rultidirnensional
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Overview of statistical rethods to test MITML rnoc
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Degree: Nurnper of links. For direcied linegs
Indegree: Popularity, orestige
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Degree Cenirality
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Closerness cenirality
v Nurnber of links/steps along snortest patns frorrfdeal actoro any
othier actor
u - Indicator of now quickly an informeation can reachnzcior
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Exploration

u \ccess to experiise exiernal to CopP

u - Apility to apsorp expertise exiernzl to Co
u . Brokered by mempers exiermal to CoP
Exploitation

u Apility to diffuse expertise tnrougnout CopP
u : N eI/ng on few critical CoP mermpers
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“Pre-wired” PackEdge CoP Network



“Re-wired” PackEdge CoP Network



Increase tne likelinood to give and get inforrneaion
tne rigni target and source respeciively

Increase apsorptlve capacity frorm 45.3% "ro 53.4%

Reduce numoer of steps for diffusion frorm 4.3 @ 2,

-

Increase cormrunication links of network leaderifro
2810 38 (~ 150 new lineKs).

Increase criticality of network leaders frorm 26,11
248.5%



Qerlumrlrmr//fr ecilve Size: Trie numoper of
eJ_r_ers mmlp rrw rlverrge Iegree of aliers witnin






Actor Network Properties
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Dyadic Network Properties
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Structural Equivalence
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Triadic Network Properties

0 Translilvity




Triadic Network Properties




Brokerage Roles

Coordinator sonding
v Allln sarme groug
Consultani

U Sarne source and target,
clifferent oroker

U sarr Ine Juwr rlnrl target,
;‘. ]

Represem[e five

U Serne groker and source,
different target

Lizison ©ridging)
All In different groups

Colors = Different Organizationeal Types
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e== South Chicago

e== Albany Park



Ethnographers use Tablet PCs to
learn from community members



Mapping Cultural & Network Assets In
Chicago’s Mexican Immigrant Community



Mapping Arts and Culture Activities In
Chicago’s Mexican Immigrant Community



Re-Mapping Arts and Culture Activities In
Chicago’s Mexican Immigrant Community



Social Service Organizaiions =>

v Arts and Culiural Groups =>

u Cormnrnunity Ceriers ==

u rlome Town Assoc =>



-

\/L

iural Instiiutions

Lirnited aevidence thai
Organizations, Cnurches, and Schools

olawy lizison roles based on these data



A rmeadrnal suoset of actors tnat are
0Ol

rutuzally reacnaole Is calleccarnpornent
Chquesare mcl_,qmcl.l sUpseis of actors tnait



Cligues & Components
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Derisity
u - Overall level of connection witnin a network

v Relative measure: Total number of ties/meau. pessitmoer o
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Neatwork Cenirallzatiorn

Aterni to wnicn sorne aciors In ine
neiwore rnave a rmucn nigner (or lower) ac
neiwory cenirality inan oiner actors in tne
networr.
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inar Is llely to occlr py cnanset

Trie extent to wnicrn two relatloassoclay|

cornrnunication and task relaied
cornrnunication overlap,

Quzadratic Assignment Procedure: The
oropapllity inat the overlag Is m Jch frore

oy alternatlve permuiailons ¢ r,he TwWo
relailons.



A nisto Jgnl overview of the rmotivations to viewcsal systermdrormn a network
perspective, 1t will illustrate the wide range ofrdexis in wich network theories and
rmetnocds nave advarnced our understandings.

Brief introduction to the concepts of social netlegrcognitivesocial 1)
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nr OJOJJ 5 thd icapture’ cornrnunities relational metzsdata (Pingoack and

Te Zls
tracrbacik in interplog networks, plogrolls, datayenance)
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Technologies rotag cornrunities relational metadata (frorn Duplin Core
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Tagging pnotos (Flickr)
Tagying images (ES P)
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T2 —The Text to nowledge applicatiorn

environment Is a rapid, Je,qole clatial rining
ancl reacnine learning sysierr

Autormaied processing is rlore througr
crezilng ltineraries ineai cormnoine orocessing
rocdules into a workflow

Develoged oy tne Autornzaied Learning Groug
at NCSA



Time Slice 1: 8/23 to 8/25/2005
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Time Slice 2: 8/26 to 8/27/2005
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® Military
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Time Slice 3: 8/28 to 8/29/2005
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Time Slice 4: 8/30 to 8/31/2005
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Time Slice 5: 9/1 to 9/2/2005

® NC ® National Guard

® ARC
[ ] TX. NO

‘ FL ® GA

°®
®S&R MS o LA
® AL

e FEMA

o
® AL Power Power

® Shelter



® AL Power

® Power

" XS

®S&R
® AL

® National Guard

® ARC
L TX. NO

® GA
® MS ® LA

® Shelter

e FEMA



Time Slice 6: 9/3 to 9/4/2005

®S&R
® National Guard

® NO
® AL ®Urban S &R

OSheIter‘ FL o LA

® MS

oeTx © FA
® Outages

® ARC

® AL Power



r]cane Fatrinels the top ranred betweeness centrality duringras

cl as # 2 and settles arouncd # 15 rank
|

20s, moves to the teens, ko)

_ E

the 63
J\Javv Orlagl_ % Starts In tne '

in the 200s and rmoves up to e te

R
)

]

eness Rank

Betwes

‘—O—Hurricane Katrina ==-—Florida =#—=New Orleans =>€&=FEMA === American Red Cross




Change in Network Centrality Rankings

Betweeness Centrality

Time Slice

EEEEEEEEEEEEEEEEEENEENEEEEEEEEEERE
Rank



Oncofertility Consortium Co-authorship Network



Oncofertility Consortium Author’s Co-citation Netwo

rk



Oncofertility Consortium Citation Network



I)ncofertility Consortium Co-author’s Institutions N etwork



CLEANER Cybercommunity

Collaporatjve
LargeScele
Engineering
Anelysis
Network for
Ervironrnenizal

Hasearcr

http://cleaner.ncsa.uiuc.edu/

A
Deaner  CHCUAHSI

e erraries o A s
Al

Lol L A L s = 1 11
Fo 1 Erveiie SIS | R e s ]
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A nisto Jgnl overview of the rmotivations to viewcsal systermdrormn a network
perspective, 1t will illustrate the wide range ofrdexis in wich network theories and
rmetnocds nave advarnced our understandings.

Brief introduction to the concepts of social netlegrcognitivesocial 1)
knowleddge networks, cognitive knowledge networks ereir reJe\ance o 2;f *

entury
organ]za‘tiomal forms,
Introduction to various concepts used in networdzsis: actes and atiriputes of
actors, relations and properties of relations elsaretwamode and rultidirmensionzl

networks,

Descrigtion of cormrmon network rmetrics at the acdyzcdic, tri 'ﬂljr susgroup, and
cornponent level, Computation of the concepts valllstratecusing social network

analysis software tools,

Strategies for thie collection of networlk data: liiadal methals as well as recent

approe chies for digital harvesting of relational adzita to corielict rultidirnensional
networks

Multi-theoretical rultilevel (IVMTML) morlel to investiyziize dynarmicfor creating,

raintaining, dissolving, and reconstituting sociziworrs,

afsrocduction to exponential
wlaeist the sticture and dynarnic

Overview of statistical rmethods to test MITIVIL moc
rancorn grapn modeling technigues to test nypotrs
of rietworks,
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Endogenous Global Level
Collective Action Theory
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Exploring

Exploiting

Mobilizing

Bonding

Theories of Self-Interest

+

Theories of Collective Actior

+

Theories of Cognition

Theories of Balance

Theories of Exchange

Theories of Contagion

Theories of Homophily

Theories of Proximity




Projects Investigating Social Drivers for Commuasti

Science Applications Business Applications
CLEANER: Collaborative Large PackEdge Community of
Engineering & Analysis Network for Practice (P&G)
Environmental Research (NSF)

Vodafone-Ericsson “Club”

CP2R: Collaboration for Preparedness, for virtual supply chain
Response & Recovery (NSF) management (Vodafone)

TSEEN: Tobacco Surveillance
Evaluation & Epidemiology Core Research

Network (NSF, NIH, CDC) Social Drivers for

Creating & Sustaining
Communities

Entertainment Applications

World of Warcraft (NSF)

Everquest (NSF, Sony Online
Entertainment)



Exploring

Exploiting

Mobilizing

Bonding

Emergency Response
Community

+

+

WoW Gaming Community

+

Mexican Immigrant
Community

+

PackEdge Communities of
Practice

Economic Resilience NGO
Community

Tobacco Surveillance,
Evaluation & Epidemiology
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A nisto Jgnl overview of the rmotivations to viewcsal systermdrormn a network
perspective, 1t will illustrate the wide range ofrdexis in wich network theories and
rmetnocds nave advarnced our understandings.

Brief introduction to the concepts of social netlegrcognitivesocial 1)
knowleddge networks, cognitive knowledge networks ereir reJe\ance o 2;f *

entury
organ]za‘tiomal forms,
Introduction to various concepts used in networdzsis: actes and atiriputes of
actors, relations and properties of relations elsaretwamode and rultidirmensionzl

networks,

Descrigtion of cormrmon network rmetrics at the acdyzcdic, tri 'ﬂljr susgroup, and
cornponent level, Computation of the concepts valllstratecusing social network

analysis software tools,

Strategies for thie collection of networlk data: liiadal methals as well as recent

approe chies for digital harvesting of relational adzita to corielict rultidirnensional
networks

Multi-theoretical rultilevel (IVMTML) morlel to investiyziize dynarmicfor creating,
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afsrocduction to exponential
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Integrating exogenous and endogenous

processes based on multiple theories at

multiple levels leads to many possible
realizations of the network
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Projects Investigating Social Drivers for Commuasti

Science Applications Business Applications
CLEANER: Collaborative Large PackEdge Community of
Engineering & Analysis Network for Practice (P&G)
Environmental Research (NSF)

Vodafone-Ericsson “Club”

CP2R: Collaboration for Preparedness, for virtual supply chain
Response & Recovery (NSF) management (Vodafone)

TSEEN: Tobacco Surveillance
Evaluation & Epidemiology Core Research

Network (NSF, NIH, CDC) Social Drivers for

Creating & Sustaining
Communities

Entertainment Applications

World of Warcraft (NSF)

Everquest (NSF, Sony Online
Entertainment)
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Expertise/Information Retrieval Time Two



Expertise/Information Retrieval Time Three
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Environmental Engineering
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Exploring

Exploiting
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(Open Source Grapn Drawing Prograrn) tto://www.ggaorg/

Gr
Incuiring ¥nowledge Networks on the Wep:
ntto:/fwww.spcornrm.uiuc.edu/Projects/ TECLAB/KINOW/

ntto:/fwww.andrew.crnu.edu/user/kracik/krackplot/kiade . nirmlNagVis Module
Dynarnic Visualization of Social Networks (J\/JJ T):
neto:/fwwwy.netvis.org/resources, orno
3D vector rIJJoJfI/ oragrarn Whnicr snows “"erm,lgzg Cuics—
(nitto: // dnemage.oiochern.duie. edu/kinemeage/kinenas
nttp:/fwwwy.analytictecr.corn/clownlozcdncl. ntrn

HrOJrrrm for Large Network Analysis: nttp://viadoticmi-
st]/puo/me[worf@/orl Jer/

nitp:/fwwwy.analyticiecn.corn/default.hirn
Yahoo Usergroup: nttp://groups.yanoo.corn/groupsicin)

—analysis and visualization of social networtiEo://www.visone.de

Link collection of networl visualization tools (e=wally for Internet data
visuzlization): nttp://wwwy.caidz.org/projects/iretatlas/vizviziools.nirl




Center for Computationzl Anzlysis c fSor]rll and Orgnizationzl gystemns (CASOS
surnmer Institute directed by Fatnleen M. CarleyeT a urpose oinis institute is to
provide arn intense and harus introduction ro rl/mrlr lic networic analysis and
Jmou,cuur izl organization theory (Quote frormn CASEEYSiie), Reent instructors
Carley, Yracknarci, Borgatti,
EssexSLJrrerer Scnool in Social Science Data A Jrllpjg anchlzction (UY)
Introcluction to Social INe 'rver" Af) rlJ/Jb alternati F\'/JJFF Dy Seve Borgaltt and Martin
Everett (full syllabus including links to paperckutner valuale online resource) at the
University of Essesx i England.
Acdvenced Social Network Analysis taugnt by Jonnd@iizat the University of Essexin
England

ICPSE
Interuniversity Consortiurn for Political and Sockeesearch (Linersity of Michigean,
Ann Arbor)

surnrner Prograrn ir QL ar itative Methods of Soc J;H £CH

Social Network Analysis: Theories and Methods, Siéasserrman anBernice
Pescosolido (University of chJere, Bloc Jmmgrom)

Social N etwork Analysis: An Introduction, Stan Weisaan (Univeisity of India
Bloormington)

Surnrmer Scnool o the Az lysis of Political and Vil Netwoks
Basic introduction into Social Network Analysis ng JUCInet andyis ome, ceorganized
oy the University of Yonstanz (Gerrmany) and Tilolrgiversity The Netherlands).

Acdditional ¢

sl

N

cla I

FOra cornprer) o]

classes and roJJoq ain ‘Oerll Networrarnd Network ’\rJrnJ/S's,
nensive list of courses including sylizze INSHNAWeDSIEE,
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