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...what I'm not talking about

rich-club ¢ ‘rich-get-richer’
phenomenon mechanism
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rich-club coefficient

2E_,
|\I>k(N>k _1)

Zhou & Mondragon, IEEE Commun. Lett. (2004)

N k= # nodes degree >k

E>k = # links among N, nodes




datasets: human communication/Zcollab.

scientific collaboration network,
cond-mat arxiv, 1995-1999

= 15,179 scientists
= 43,011 collaborations

online social network, University
of California, Irvine, April-October
2004

» 1899 college students
» 59,835 directed online messages




datasets: infrastructures

US airport network
(source: 1ATA)

* 676 airports
= 3523 routes

Internet, AS level
(source: CAIDA)
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rich-club coefficient
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rich-club coefficient

Network models
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#(K): continuum limit

kmax kmax
N(k) [ dk' [dk"P(k', k") ?
K K
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hhes???

need for a
Nnull model

COMPLEX NETWORKS

Lies, damned lies ang

Statistical physics can reveal the fabric of complex networks, for example, potertial
cligarchies fonmed by its best-connected memilzers. But care has to be takento
avioid jurmping to conclusions.

LUIS A MUMES AMARAL AND misinterpretation: it will take increasing values
ROGER GUIMERA asthe nu._mber of connections -_:-fthe m:n:l_e-s in the
are In the Department of Chemical and Blologleal Engineering network L%‘““ES' Th“_s’ “‘?F "j]jls“fh? ""j‘c” always
and Horthwesterm Institute on Complex Systems, Northwestern  “FP®AC 10 be present, even it the natwor

University, Evarston, Nlinols G208, US4,

is random.
e-mall: amaral&noriwestern.adu; rguimera@nartiwestam,edu This shortcoming, which casts doubt on the

comclnsinns that can he drawn from soch an




null model & normalized ¢
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Colizza, Flammini, Serrano, Vespignhani. Nature Phys (2006)



rich-club phenomenon
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rich-club phenomenon: just a check...
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...weighted networks?

weight = capacity,
Intensity of interaction

* mobility: # travelers

» collaboration: normalized
# papers co-authored

* communication: #
messages sent

strengtn:

S. Z,— w,

Barrat et al. PNAS (2004)



rich-club = richness parameter r

(A)

rich nodes: @

W rank

$" (1) = d W™ > W >

Opsahl, Colizza, Panzarasa, Ramasco. PRL (2008)



Nnull models

(C) Null models Weight reshuffle 0 Weight & Link P
I reshuftle )

before f"'"“‘m ,f"’““n
; 1 ; 1

0 o
after '},__.—-";"“*._H - ’___,--“J.n__i'

\;J I . ;
N, 2 if'

)

¢w
null

Opsahl, Colizza, Panzarasa, Ramasco. PRL (2008)

(r)




4 ! LA TR | ] LI S L T | !
Online Social Network |
1.5 T T T T,
8 3 ! ' B
6 _
4
2 m—a Weight reshuffle l
| @@ Weight & Link reshuffle |
O 1 L v 1 el 1 1 L aaal O 5 1 1 |||||||1 1 1 |||||||2
10° 10" 10° 10 10 10
6 4 T | L oo R ] k
5 Scientific Collaboration Network 1
4 _
3 —
2 —_
O 1 L o1 v vl 1 L 1o vl
10° 10" 10°
k

Opsahl, Colizza, Panzarasa, Ramasco. PRL (2008)



Schnitzler Maritan

Stanley

Hilgetag
Amaral
oung
Srinivasan
Mansfield Guimera
Tomkins
i Stauffer
Rag?ava!najagomlan ; :

Newmarfas p Kertesz

Kalbfleisch

Conove : :'.'-,:-?; -7 '_Z_- Vijayadamodar g Milo o
@ Russell - e ]
W Pochart Alon hklovskii




r=s
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focus on human mob

t

US airport network
676 airports

i

5

County Daily Commute Trips
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HIBIT A — Nerth Carelina County-to-County Commuting

US census commuting flows
3141 counties

link: residence - workplace
welght: # commuters

I'T municip.

commuting flows
8101 municipalities
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Ramasco, Colizza, Panzarasa. work in progress.



a simple mobility model
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Balcan, Colizza, Goncalves, Hu, Ramasco, Vespignani, work in progress.
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r=s
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differences in mobility

Italian municipalities

commuting Milan
Cook Turin

Brescia

US counties commuting
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Balcan, Colizza, Goncalves, Hu, Ramasco, Vespignani, work in progress.
Ramasco, Colizza, Panzarasa. work in progress.
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