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Figure 4.1: Homophily can produce a division of a social network into densely-connected, homogeneous
———— ° o . .

parts that are weakly connected to each other. In this social network from a town’s middle school and

high school, two such divisions in the network are apparent: one based on race (with students of different

races drawn as differently colored circles), and the other based on friendships in the middle and high schools

respectively [304].
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Figure 4.2: Using a numerical measure, one can determine whether small networks such as
this one (with nodes divided into two types) exhibit homophily.
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Figure 4.3: An affiliation network is a bipartite graph that shows which individuals are
affiliated with which groups or activities. Here, Anna participates in both of the social foci
on the right, while Daniel participates in only one.
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Figure 4.4: One type of affiliation network that has been widely studied is the memberships
of people on corporate boards of directors [301]. A very small portion of this network (as of~
mid-2009) is shown here. The structural pattern of memberships can reveal subtleties in the
interactions among both the board members and the companies.
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Figure 4.5: A social-affiliation network shows both the friendships between people and their
affiliation with differentsocial foci.
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Figure 4.6: Each of triadic closure, focal closure, and membership closure corresponds to the
closing of a triangle in a social-affiliation network.
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Figure 4.7: In a social-affiliation network containing both people and foci, edges can form
under the effect of several different kinds of closure processes: two people with a friend in
common, two people with a focus in common, or a person joining a focus that a friend is
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Figure 4.8: A larger network that contains the example from Figure 4.7. Pairs of people can
have more than one friend (or more than one focus) in common; how does this increase the
likelihood that an edge will form between them?
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Figure 4.9: Quafitifying the effects of triadic closure in an e-mail dataset [259]. The curve
determined frogh the data is shown in the solid black line; the dotted curves show a compar-
ison to probajilities computed according to two simple baseline models in which common
friends provigde independent probabilities of link formation.
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Figure 4.10: Quantifying the effects of focal closure in an e-mail dataset [259]. Again, the
curve determined from the data is shown in the solid black line, while the dotted curve
provides a comparison to a simple baseline.
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Figure 4.12: Quantifying the effects of membership closure in a large online dataset: The
plot shows the probability of editing a Wikigcdia articles as a function of the number of
friends who have already done so [122].
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Figure 4.13: The average similarity of two editors on Wikipedia, relative to the time (0)
at which they first communicated [122]. Time, on the z-axis, is measured in discrete units,
where each unit corresponds to a single Wikipedia action taken by either of the two editors.
The curve increases both before and after the first contact at time 0, indicating that both

selection and social influence play a role; the increase in similarity is steepest just before
time 0.
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(a) Chicago, 1940 (b) Chicago, 1960

Figure 4.14: The tendency of people to live in racially homogeneous neighborhoods produces
spatial patterns of segregation that are apparent both in everyday life and when superim-
posed on a map — as here, in these maps of Chicago from 1940 and 1960 [302]. In blocks
colored yellow and orange the percentage of African-Americans is below 25, while in blocks
colored brown and black the percentage is above 75.
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(a) Agents occupying cells on a grid. (b) Neighbor relations as a graph.

Figure 4.15: In Schelling’s segregation model, agents of two different types (X and 0) occupy
cells on a grid. The neighbor relationships among the cells can be represented very simply
as a graph. Agents care about whether they have at least some neighbors of the same type.
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(a) An initial configuration.
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(b) After one round of movement.

Figure 4.16: After arranging agents in cells of the grid, we first determine which agents are
unsatisfied, with fewer than ¢ other agents of the same type as neighbors. In one round, each
of these agents moves to a cell where they will be satisfied; this may cause other agents to
become unsatisfied, in which case a new round of movement begins.
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(a) A simulation with threshold 3. (b) Another simulation with threshold 3.

Figure 4.17: Two runs of a simulation of the Schelling model with a threshold ¢ of 3, on a
150-by-150 grid with 10,000 agents of each type. Each cell of the grid is colored red if it is
occupied by an agent of the first type, blue if it is occupied by an agent of the second type,
and black if it is empty (not occupied by any agent).
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Figure 4.18: With a threshold of 3, it is possible to arrange agents in an integrated pattern:
all agents are satisfied, and everyone who is not on the boundary on the grid has an equal
number of neighbors of each type.






(a) After 20 steps (b) After 150 steps
(c) After 350 steps (d) After 800 steps

Figure 4.19: Four intermediate points in a simulation of the Schelling model with a threshold
t of 4, on a 150-by-150 grid with 10,000 agents of each type. As the rounds of movement
progress, large homogeneous regions on the grid grow at the expense of smaller, narrower
regions.
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