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Network Science

Networks in Their

Surrounding Contexts



Today 'S Topics

. Homophily
: Selection end Social Influence

. Affiliation
- Link Formation in Online Date

. A Spatial Model of
Segregation

Chapter a

"

Networks in their

SurroundingContext
"



SurroundingContext
-

Structured properties
rhluk formation processes

personal characteristics
similarities between ihdrvldedf

Surrounding context
② - ⑤

- - to
factors that

mist
outside the

nodes and edges of
a network
but that car drove

on effect on
the

evolution of the network



Hemophily
the principle that we

tend to be similar to

our friends

your friends are not

statistically

significant

as e renders Semple
of the population

srmoliteritoes
- age

,
I ethnic dimensions

immutable beliefs
choreterrstks occupations

interest

opinions
"
birds of . feather flock

together
'



HEOI
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intrinsic triadic
closures

and
contextual characteristics

that influence similarities
and the - t shape thenetwork
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e gender color ) to

each node
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edges
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actual network
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zpq = :&, Is
zpp s # cross groups

edges

are have nlouopwly
-

if the freedom of
cross - types edgesTest :
is u

significantly
"

then 2 pg then

there is a dead of A. mophilg



Selection and Social Influence
underlying mechanisms of honophily ?

Selection
tendency J infidels
with similar

cheriton Has to

create link between 9
each other

individual char
.

⇒ link

said influence
-

people who

modify their

behaviors to

achieve a

better alignment
with their friends

link ⇒ indio
.

characteristics
cheek



Thierplay-
ofSelectionsS←dIeflueuce_

longitudinal

methodology
- -

. observe our networks for
a long period of
time

. observe both factory
in action

. how do we quantify*he ohpeet ?

er. ) drug dependency :

said circle ?

peer-pre-s.me



Christakis end Fowler

dataset
12 . ooo people

obesity status
social network structure

obese VS non

$e£e
there is e tendency

toward
cluttering

homophily test : passed

①
why

I
.

selection ?

①homophile thet correlates

with sadly else ?

social influence ?
contagion



Affiliation

Surrounding context by mean

of network ?

FOCI : Food points
Focus

↳ activity
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U : persons
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I anpbueent

my affiliation netw . with

e
Secret

meter ?
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6erolutio-nfsocioleud-Affilietionnetworksche.mg

e over time !

we went to
merge

there

information

free
both networks

Cen we predict new

links formation ?

-



Closures
-

"

trenet
ivitg

"

Selection

I
IT

social

-

influence



Ca)

e)

it is likely ther
I a ) : tfriendswp

transitivity
played e role

(b) : toad closure
due to selection

C c ) :
membership closure

owe te God
influence



Link Formation in Online Bete

on - line platforms

coat :
we an

extrapolate
freer dytel
interactions

reform . to Ether
Infections thet

are out computer.
mediated

.



Triadic Closure
-

numerical questions :

.

I

1
.

how much is more

Wkely for e Uk To

form if it hes the

effect of deny e

triangle
? how much nore likely is
← -

e Work To form if it

closes MANY triangles ?
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Common - friends

assumption

④
too simple

there is
"

something
'

more then Kris



Focal Closure Kassite
- end Welts

email defeat
+

informed ofn dress schedules
for each student

•

I •

a
F-

-

Tco I → TCL )

empirical



ReinapClosure

Wikipedia

⇒



Discussion

diminishing effect over R

Multiple effects that operate
simultaneously on the formation
of a

linkHomophile
the

friends
-

tend
to have similar characteristics

- tried c closure

- foot closure

- membership closure

→ www.isaotcevsot#
→ forget etpkndroay

of ariettas
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are editors

si=deIoreditet



Wikipedia editors

00

•

-

both effects
one

at work !



A Spatial Model of Segregation

Formation of homogeneous
( according to some

"

type
"

or
"
class )

homqeneous neighbors incities
-

-

A naturel spatial
"

signature
"



meltingModels

can spew Segregation
arise from the effect
of homophily opened >
of a hood level ?

Assumption no individuals
want segregation

explicitly
Agents : X O

immutable characteristics

Agents reside in e cell
of e zn 'd

some cells certain agents
some other cells are unpopulated

Neighbors : f other cells

utoucwuz
"

an

agent
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techagentwent
to here at

least tf . ueiehbovs of
its own type

If on agent find = t

neighbors are of The
Seine type ,

then they are

unsatisfied .

If unsatisfied
, they went

to move



thedynemicsofMovement

Agent move in a sequence
of rounds

-0
O

0>0
whet If there is no empty
cells around an unsatisfied
agent .

.

- move the agent randomly
- First leave the

agent there
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LIEeremples

Gueputor simulations To look

for patterns at herzer
sade

we went to run different
simulations and make

Senne comparisons

=) integrated pattern ?



Interpretations of the Model
-

-

TAU agent would be perfectly
happy to be in minority
with tea

7

Lsd ible
,

but

segregated realizations
ore more likely



the basic ( random ) reasons

behind segregation
ore at work even

in

an
idealized setting

where agents are perfectly
happy of being -

minority

Of course if t is
Ieurzor

, segregation
is amplified





Take Home Message
homophile

selection and
Social influence

not enough
Sour round .

uz
context

±ff¥n and

Social networks
-

not enough
contagion phenomenon
are cerplex
and every factors
are in interplay

else :

seereeetkn emerges
even when week

constraints are

re

imposed .


