~Tro g and Weolk

/T\QS:

?&ﬂ Tons andl
Lo TWae nine 5J



TOJ&L{ ¢ Topics

- Cloesoe= | g—rrucj'u@gl “ol.a,f}

@ wel Sectel Co gl

— Bt panness Heasure§ aund
équ)l’l PM\N—H\Q V\'amz

NETWORKS
CROWNDS

wo MARKETS

Choeter 23

uf’fvovx(f and Waoa I Tus




J"KQ/%Q,O S 2na. N i
/" ‘a}[{”«.a D nne C:{—{gl 8 Mo OGJ

'8)
W ool 44-1)’ (Loc_o,( s JOPQ-D

NN

: Cll%ate;:l' Ym(*?J

e M@ oS/ Q.)

2 cvoyy «LW 20N S



Figure 3.11: The contrast between densely-knit groups and boundary-spanning links is re-
flected in the different positions of nodes A and B in the underyling social network.
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Figure 3.12: A co-authorship network of physicists and applied mathematicians working on
networks [322]. Within this professional community, more tightly-knit subgroups are evident
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Figure 3.13: A karate club studied by Wayne Zachary [421] — a dispute during the course
of the study caused it to split into two clubs. Could the boundaries of the two clubs be
predicted from the network structure?
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Nested  stroctuve

(b) Tightly-knit regions and their nested structure

Figure 3.14: In many networks, there are tightly-knit regions that are intuitively apparent, and they can
even display a nested structure, with smaller regions nesting inside larger ones.
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Figure 3.15: A network can display tightly-knit regions even when there are no bridges or

local bridges along which to separate it.
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(c) Step 3

Figure 3.16: The steps of the Girvan-Newman method on the network from Figure 3.14(a).
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d) Step 4

Figure 3.17: The steps of the Girvan-Newman method on the network from Figure 3.15.
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(a) A sample network (b) Breadth-first search starting at node A

Figure 3.18: The first step in the efficient method for computing betweenness values is to
perform a breadth-first search of the network. Here the results of breadth-first from node A
are shown; over the course of the method, breadth-first search is performed from each node
in turn.
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# shortest A-J paths =
# shortest A-G paths +
# shortest A-H paths

# shortest A-| paths =
# shortest A-F paths +
# shortest A-G paths

# shortest A-K paths
= # shortest A-l paths
+ # shortest A-J paths

Figure 3.19: The second step in computing betweenness values is to count the number of
shortest paths from a starting node A to all other nodes in the network. This can be done
by adding up counts of shortest paths, moving downward through the breadth-first search
structure.
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Figure 3.20: The final step in computing betweenness values is to determine the flow values
from a starting node A to all other nodes in the network. This is done by working up from
the lowest layers of the breadth-first search, dividing up the flow above a node in proportion
to the number of shortest paths coming into it on each edge.
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