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Materiale didattico

= Slides by Jiaweil Han, Univ. of lllinois at Urbana-
Champaign
= M. E. J. Newman, 7he structure and function

of complex networks, SIAM Review, Vol. 45, p.
167-256, 2003.

= Chapter 9.2 of the book: Jiawel Han and
Micheline Kamber. Data Mining.: Concepts and
Techniques, 2nd ed. Morgan Kaufmann
Publishers, 2006.

= Consultazione: Duncan J. Watts. Six Degrees:
The Science of a Connected Age. (Norton,
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Social Network Analysis

Social Network Introduction
] .
= Statistics and Probability Theory
s Models of Social Network Generation
= Networks In Biological System

= Mining on Social Network

= Summary
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Nodes: individuals

Links: social relationship
(famlIy/work/frlendshlp/etc) | 14

S. Milgram (1967)

John Guare Six Degrees of Separation

Social networks: Many individuals with
diverse social interactions between them.
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Social networks: Actor Connectivity
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Socilal networks: Sex-Web

Nodes: people (Females; Males)
Links: sexual relationships
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4781 Swedes; 18-74;
59% response rate.
Liljeros et al. Nature 2001
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Information networks: Science
Citation Index
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Information network: Science
Coauthorship

. scientist (authors)
Links: write paper together
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(Newman, 2000, H. Jeong et al 2001)

October 7, 2008 , Data Mining: Concepts and Techniques



&

rmMmrmiinm
\

N N
BRIBNICEN

N fa
Ull 11T

O

4+ +\n7s
| | L

ﬁlf'l/
VVUi

Fale) Q
UQL NS

The Earth is developing an electronic nervous system,
a network with diverse nodes and links are

/ /

-computers -phone lines
-routers -TV cables
-satellites -EM waves

Communication
networks: Many
non-identical
components with
diverse
connections
between them.
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Tech. networks: Internet Backbone

Nodes: computers, routers

Links: physical lines

Domain 2

Domain 1

LAN
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(Faloutsos, Faloutsos and Faloutsos, 1999)
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Humans have only about thrﬁe times as many genes as the
Ys
50 human complexity seems unlikely to come from a sheer quantity of genes.
Rather, some scientists suggest, each human has a network with different parts
like genes, proteins and groups

DROSOPHILA MELANOGASTER HOMO SAPIENS
(Fruit fly)
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In the generic networks shown, the points

represent the elements of each organism’s
genetic network, and the dotted lines show the inter-
actions between them. Humans have many more ele=

Sources: Dr. Albert-Laszi Barabasl, Unlversity of Notre Dame; Sclence; Celera Genomics

Complex systems

Made of
many non-identical elements
connected by diverse interactions.

| e— |

Steve Duenes, The New York Times

TOLOGICAL NETWORKS
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Biological networks: Food Web
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. trophic species
Links: trophic interactions

Food Web of Smallmouth Bass
Little Rock Lake (Cannibal)

-~

1st Tropic Level ¥ &

Mostly Phytoplankton 2nd Trophic Level
Many Zooplankton

R.J. Williams, N.D. Martinez Nature (2000)
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*Natural” Networks and Universality

= Consider many kinds of networks:
= social, technological, business, economic, content,...
= These networks tend to share certain /nformal properties:
= large scale; continual growth
= distributed, organic growth: vertices “decide” who to link to
= Interaction restricted to links
= Mmixture of local and long-distance connections
= abstract notions of distance: geographical, content, social,...
= Do natural networks share more guantitative universals?
= What would these “universals” be?
= How can we make them precise and measure them?
= How can we explain their universality?
= This is the domain of soc/al network theory
= Sometimes also referred to as /ink analysis

October 7, 2008 Data Mining: Concepts and Techniques 14



