| Centrality Measures

Measures of the “importance” of a node in a
network
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Hollywood Revolves Around

Click on a name to see that person'’s table.
Steiger, Rod (2.678695)

Lee, Christopher (l) (2.684104)

Hopper, Dennis (2.698471)

Sutherland, Donald (I} (2.701850)
Keitel, Harvey (2.705573)

Pleasence, Donald (2.707490)
von Sydow, Max (2.708420)
Caine, Michael () (2.720621)
Sheen, Martin (2.721361) f‘
Quinn, Anthony (2.722720)

Heston, Charlton (2.722904)
Hackman, Gene (2.725215)
Connery, Sean (2.730801)

Stanton, Harry Dean (2.737575)
Welles, Orson (2.744593)

Mitchum, Robert (2.745206)

Gould, Elliott (2.746082)

Plummer, Christopher () (2.746427)
Coburn, James (2.746822)
Borgnine, Ernest (2.747229)

Rod Steiger




Most Connected Actors in Hollywood

(measured in the late 90’s)
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A-L Barabasi, “Linked”, 2002



DEGREE CENTRALITY

K= number of links

P L ™ = W
=] Py Bk, R ™ R e

-=1if nodes i and j are connected and 0 otherwise




BETWENNESS CENTRALITY
BC= number of shortest

= & Paths that go through a
BC(G)=0. o

R BC(A)=5*5+4=29
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A set of measures of centrality based on
betweenness

LC Freeman - Sociometry, 1977 - jstor.org




C(G)=1/10(1+2*3+2*3+4+3*5)
C(G)=3.2 CLOSENESS CENTRALITY
C(A)=1/10(4+2%3+3*3)
S
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PAGE RANK
PR=Probability that a random

walker with interspersed
Jumps would visit that node.
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PAGE RANK

PR=Probability that a random
Walker would visit that node.
PR=Each page votes for

its neighbors.




How to compute betweenness?




How to compute betweenness (2)

A

# ahoriout A J pathe =

W I ghonest A-G paths +
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How to compute betweenness (3)

| etwe __ |f
there are multiple paths count them fractionally

1 1
1+1 pathsto H
é 2 @ E & 2 Splitevenly
: 1

; 1+0.5 paths to J
Repeat the BFS 3 d b 3 splita:2

procedure for each

node of the network | 1 path to K
* Add edge scores @ 6 split evenly



