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Motivation- behaviors can be contagious in social networks
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Motivation- behaviors can be contagious in social networks

Publishing behavior in collaboration networks
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Motivation- Indirect influence in behavior contagion

* Indirect influence in behavior contagion from social experiments
— Obesity experiment lasting 32 years
* person-to-person spread of obesity
+ extended to three degrees of separation

— Repeatedly found in behaviors of happiness, smoking, drug, alcohol,
loneliness, among others.
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Motivation- Indirect influence in behavior contagion

* Indirect influence observed in ecological trait evolution.
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Motivation- Indirect influence in behavior contagion

« Indirect influence observed in scientific collaboration

Scientists behaviors:
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Research question

What are the potential underpinning mechanisms for indirect
influence in behavior contagion,

so that we can propose models to mimic the contagion process?

9/27

Content

Methods

10/27




20/05/2022

Indirect influence as an induced percolation

* Model of Induced percolation:

Induced index m; :

of those

Max indirect (second) neighbors in state 1
m _{
Direct neighbors in state 1

m; =3 ki=2,d;,=6 Direct influence as comparison
k-core index k;: directed neighbors in state 1
L

degree index d;: second neighbors in state 1
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Indirect influence as an induced percolation

* Model of Induced percolation:

Induced index m =2
—
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Indirect influence as an induced percolation

* Model of Induced percolation:

Induced index m =2
—
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Indirect influence as an induced percolation

* Model of Induced percolation:

- Induced percolation on undirected networks
a/m c/m L d /m L ]

- Induced percolation on mixed networks
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Rich critical behaviors induced by indirect influence
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Rich critical behaviors induced by indirect influence

* GOUT on mixed nets:
— (k): average degree
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Rich critical behaviors induced by indirect influence

« Size distribution P(s) of small clusters at the critical point of
induced percolation (m = 4) on undirected networks.
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Rich critical behaviors induced by indirect influence

« Size distribution P(s) of small clusters at the critical point of

induced percolation (m = 4) on undirected networks.
€ ..,né ._“é

A

10%

- Induced percolation Bond percolation

102k

2 o

& T

5 . g

= 10 £

E

= 2 416

2 B g

> 3 45

3 10t 2 g

% 2 E

5 o 314

y 23} g 10° 2 h

3 —s=231 El =

I LSV it ) 5 sY_ilh 13
it ; i oo 4R a7

112 14 16 18 2 22 06 08 1 12 14

Average Degree, (k) Average Degree, (k) 12

[

0 2 4 6 8

Cluster Size Distribution, P(s)  x 10 1ozt
Content
« Take-away message
20/27

10



20/05/2022

Take-away message
* Indirect influence in social networks as an induced percolation

phenomenon

* Induced percolation leads to rich critical behaviors depending on a
single network parameter.

Network directionality tunes rich critical behaviors.

second order hybrid first order
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Feel free to contact me at:
E: xiangrongwang88@gmail.com or W: https://xiangrongwang.github.io/
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