Social Contagion
Last updated: 2024/11/11, 14:09:11 EST

Principles of Complex Systems, Vols. 1, 2, & 3D
CSYS/MATH 6701, 6713, & a pretend number, 2024-2025

Prof. Peter Sheridan Dodds

Computational Story Lab | Vermont Comp]ex Systems Center
Santa Fe Institute | University of Vermont

) 92, Conpulatioal
S ()= Story Lav

44y

1O v
[e] g

The PoCSverse
Social Contagion
10f110

Social Contagion
Models

Back

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
https://pdodds.w3.uvm.edu/
https://compstorylab.org/
https://vermontcomplexsystems.org/
https://santafe.edu/
https://pdodds.w3.uvm.edu
https://pdodds.w3.uvm.edu/
https://pdodds.w3.uvm.edu/
https://creativecommons.org/licenses/by/4.0/

These slides are brought to you by:

Sealie & Lambie
Productions

The PoCSverse
Social Contagion
20f110

Social Contagion
Models

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse

These slides are also brought to you by:

Special Guest Executive Producer

The PoCSverse
Social Contagion
30f110

Social Contagion
Models

Back;

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
https://www.instagram.com/pratchett_the_cat/

Outline

Social Contagion Models
Background
Granovetter’s model
Network version
Final size
Spreading success
Groups

References

The PoCSverse
Social Contagion
40f110

Social Contagion
Models

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse

- THE SocTAL “4f
CoNTAGION




“The rumor spread through the city like wildfire

NATIONAL BESTSELLER

TGI:I'
ratchett
== “The Truth” 8 &'

The PoCSverse
Social Contagion
60f 110

Social Contagion
Models

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.amazon.com/dp/B000W5MIEO/
http://www.amazon.com/dp/B000W5MIEO/

“The rumor spread through the city like wildfire which had quite
often spread through Ankh-Morpork

NATIONAL BESTSELLER

Terry

“The Truth” 8 &'

The PoCSverse
Social Contagion
60f 110

Social Contagion
Models

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.amazon.com/dp/B000W5MIEO/
http://www.amazon.com/dp/B000W5MIEO/

The PoCSverse
Social Contagion
60f 110
Social Contagion
Models

Back

“The rumor spread through the city like wildfire which had quite

often spread through Ankh-Morpork since its citizens had learned
the words

References

NATIONAL BESTSELLER

Tel::'
ratchett
=== “The Truth” 8 &



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.amazon.com/dp/B000W5MIEO/
http://www.amazon.com/dp/B000W5MIEO/

The PoCSverse
Social Contagion
60f 110
Social Contagion
Models

Backgre

“The rumor spread through the city like wildfire which had quite
often spread through Ankh-Morpork since its citizens had learned
the words “fire insurance”).’ B

NATIONAL BESTSELLER

Terry
ratchelt

“The Truth” 8 &'



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.amazon.com/dp/B000W5MIEO/
http://www.amazon.com/dp/B000W5MIEO/

DAVID

MICHAEL
S
dogrs g
M\cﬂﬁe“ e

JOHN

Jorr ~JOHN
MICHAEL ' S
- MICHAEL “j— MICHAEL

MICHAEL

MICHAEL

1960: DAVID

The PoCSverse
Social Contagion
7 of 110
Social Contagion
Models

Background
Granovetter's model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

oo ’
- MICHAEL
JOHN MICHAEL

v
Jorr ~JOHN
.. peg
MICHAEL
- ):

.

-

MICHAEL

The PoCSverse
Social Contagion
7 of 110

Social Contagion
Models

Background
Granovewer’s model
Network version

Final size

Spreading success

Groups

References


https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

The PoCSverse
Social Contagion
7 of 110

MICHAEL Social Contagion
MICHAEL Models

/JDHN Granovetter’s model

Network version
$—mMicHAsL

JOHN Final size

1
Jorr ~JOHN

Spreading success

_—JOHN Groups

~JoHn
B/ References

.

-

MICHAEL

From the Atlantic (&'



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

DAVID
W ..
e

- MicHARL
JOHN

.L;EE' e
= B-mx-

==
e

1963: MICHAEL

From the Atlantic (&'

The PoCSverse
Social Contagion
7 of 110
Social Contagion
Models

Background
Granovetter's model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

DAVID

MICHAEL

JOHN
7

yonr b MicHASL
JOHN

Jorr

~JOHN

_—JOHN

r
':.c:.:-r' '

From the Atlantic (&'

The PoCSverse
Social Contagion
7 of 110

Social Contagion
Models

Background
Granovetter's model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

The PoCSverse
Social Contagion
7 of 110

Social Contagion

MICHAEL 3
MICHAEL Models :
Bt
MICHAEL Granovetter’s model
“_K’ A e, Network version
L MicHARL Final size
: { "MICHAEI. Spreading success
S " Joun Groups
y - MICHAEL
- .‘ e
flust ‘
"3 L

MICHAEL

From the Atlantic (&'


https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

MICHAEL
e

G EF et

.

—
' e ’
| ..

MICHAEL

The PoCSverse
Social Contagion
7 of 110
Social Contagion
Models
Background
Granovetter's model
Network version
Final size
Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

MICHAEL

W

- MICHARL
T MICHAEL,

MICHAEL

MICHAEL
FausEy

The PoCSverse
Social Contagion
7 of 110
Social Contagion
Models

Background

Granovetter's model
Network version

Final size

Spreading success

Groups

References


https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

MICHAEL

MICHAEL
‘ MICHAEL

MICHAEL

From the Atlantic (&'

The PoCSverse
Social Contagion
7 of 110
Social Contagion
Models

Background

Granovetter's model
Network version

Final size

Spreading success

Groups

References


https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

MICHAEL

W

- MICHARL
T MICHAEL,

MICHAEL

MICHAEL
FausEy

The PoCSverse
Social Contagion
7 of 110
Social Contagion
Models

Background

Granovetter's model
Network version

Final size

Spreading success

Groups

References


https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

MICHAEL

W

- MICHARL
T MICHAEL,

MICHAEL

The PoCSverse
Social Contagion
7 of 110
Social Contagion
Models e
Background

Granovetter's model

Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

MICHAEL

MICHAEL
‘ MICHAEL

MICHAEL

From the Atlantic (&'

The PoCSverse
Social Contagion
7 of 110
Social Contagion
Models

Background

Granovetter's model
Network version

Final size

Spreading success

Groups

References


https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

The PoCSverse
Social Contagion
7 of 110

Social Contagion
Models

Background
Granovetter's model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

*

-
-

~MICHAEL
MICHAEL
e
MICHAEL

5\'/mcw«£|.

MICHAEL

The PoCSverse
Social Contagion
7 of 110

Social Contagion
Models

Background
Granovetter's model
Network version

Final size

Spreading success

Groups

References


https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

The PoCSverse

Social Contagion
7 of 110
MICHAEL Social Contagion
JASON Models
Background
MICHAEL Granovetter’s model

S

™ Netfobrialis
“MicHASL
o MICHAEL Final size
" MICHAEL Spreading success
- K \,mcmﬂ_ Groups

References


https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

The PoCSverse
Social Contagion
7 of 110

Social Contagion
Models
‘ Bt

~ MICHAEL Granovetter’s model

‘, Network version
- MICHAEL
o MICHAEL Final size
{ ' MICHAEL Spreading success

- 7 K&\'/:fx:: Groups
-‘ ‘ B References

[ ,
T

1975: MICHAEL



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

MICHAEL

- “(f;Tc'me
o=

LA

1976: MICHAEL

*

The PoCSverse
Social Contagion
7 of 110
Social Contagion
Models
Background
Granovetter's model
Network version
Final size
Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

The PoCSverse
Social Contagion
7 of 110

Social Contagion
Models

Background
MICHARL Granovewer’s model
*'m(ml Network version
o MICHAEL Final size
" MICHAEL Spreading success
- Ks\'/mcm._ Groups
MICHAEL
y
. R References
L l

1977: MICHAEL



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

The PoCSverse
Social Contagion
7 of 110

' MICHAEL Social Contagion
cHRIS Models i
* MICHAEL Granovetter's model

'MICHAEI.
/ MICHAEL Final size
j { "MICHAEI. Spreading success
- K \,mcmﬂ_ Groips
, L
i
R " L
. .
'



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

The PoCSverse

Social Contagion
7 of 110
MICHAEL Social Contagion
cHRIS Models
b Background
MICHAEL Granovetter’s model

Network version
Final size
Spreading success

Groups

References

MICHAEL

From the Atlantic (&'


https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

The PoCSverse
| Social Contagion
7 of 110

MICHAEL Social Contagion
MICHAEL e Models -
Background
MICHAEL Granoveter's model

Final size

Spreading success
. Groups
Y
- 3 o

—-"

=

.

MICHAEL


https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

The PoCSverse
Social Contagion
7 of 110

MICHAEL Social Contagion
Models

MICHAEL
Bkt
MicHAEL Granovetter’s model
%;‘Kml Network version
i MICHAEL Final size
"MlCHAEI.
-

Ks' MICHAEL
- MICHAEL

Spreading success

Groups

References

.

MICHAEL


https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

The PoCSverse

Social Contagion
7 of 110
MICHAEL Social Contagion
cHRIS Models

I

Bkt
MICHAEL Granovetter’s model
‘, Nefiearial
icHASL
Final size

Spreading success

Groups
MICHAEL
References
N

CHRIS

CHRIS

CHRIS
CHRIS enRis

€ CHRIS

CHRIS
CHRIS
L

1982: MICHAEL



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

The PoCSverse
Social Contagion
7 of 110

Social Contagion
Models
Granovewer’s model
Final size
Spreading success
K Groups
v MICHAEL
RS coms References
CHRIS CHRIS

CHRIS S

CHRIS  cHris

S
CHRIS euet

€ CHRIS

CHRIS
CHRIS -w
CHRIS CHRIS
CHRIS

1983: MICHAEL

From the Atlantic (&'



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

.

e g
CHus " e
CHRIS S
CHRIS  cHris RIS
CHRIS G CHRIS N
CHRIS

CHRIS
CHRIS

o

CHRIS

CHRIS

CHRIS

1984: MICHAEL

From the Atlantic (&'

The PoCSverse
Social Contagion
7 of 110

Social Contagion
Models

Background
Granovewer’s model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

MICHAEL

MATTHEW g
MICHAEL

o

CHRIS

| .cums “.' %\'},:m.:t
. CHRIS ‘ .‘ C:‘::

CHRIS
CHRIS  cHris CcHRIS

€ CHRIS

CHRys

CHpyg

CHRIS

C H R I s CHRIS

CHRIS

1985: MICHAEL

The PoCSverse
Social Contagion
7 of 110
Social Contagion
Models
Background
Granovewer’s model
Network version
Final size
Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

The PoCSverse

Social Contagion
7 of 110
MICHAEL Social Contagion
MATTHEW Models

Granovetter’s model

MICHAEL
CHRIS

. Network version
MICHAEL
Final size
" Spreading success
K \/MICIMEI. Groups
, L
coms References
CHRIS
CHRIS

CHRIS S
CHRIS  cHris s
CHRIS enet
G CHRIS
C H R I s CHRIS
~
.. oY
T

MICHAEL
et

1986: MICHAEL



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

The PoCSverse
Social Contagion
7 of 110

Social Contagion
Models

Background
Granovetter's model
Network version

Final size

Spreading success

Groups

References

cHmis

CHRIS
CHRIS -w
CHRIS CHRIS
CHRIS

1987: MICHAEL

From the Atlantic (&'



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

The PoCSverse
Social Contagion
7 of 110

Social Contagion
Models

Background
Granovetter's model
Network version

Final size

Spreading success

Groups

References

CHRIS

CHRIS

1988: MICHAEL



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

MICHAEL

W

CHRIS

CHRIS

1989: MICHAEL

The PoCSverse
Social Contagion
7 of 110

Social Contagion
Models

Background
Granovetter's model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

The PoCSverse

Social Contagion
7 of 110
MICHAEL Social Contagion
MICHAEL Models :
Background
MICHAEL Granovetter's model
“_.'m(ml Network version
o MICHAEL Final size
"MICHAEI. Spreading success
K \/MICIMEI. Groups
- MICHAEL
References

s

CHRIS


https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

The PoCSverse
| Social Contagion
7 of 110
Social Contagion
Models

Background

MICHAEL

&

Final size
o
MICHAEL Spreading success

MICHAEL Granovetter’s model

¥ Network version
MICHAEL

MICHAEL Groups
-~ MICHAEL
References


https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

.L--t‘*‘ £
..—E‘.mm‘s cums\

CHRIS enRis

CHRIS

The PoCSverse
Social Contagion
7 of 110

Social Contagion
Models
Background
Granovetter's model
Network version
Final size
Spreading success

Groups

References


https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

The PoCSverse
Social Contagion
7 of 110

Social Contagion
Models

Background

Granovetter's model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

MICHAEL

‘ ol
mn

e .
TYLER

“MICHAEL

TvLep
} MICHAEL
‘ %
57
. -

CHRIS

CHRIS
CHRIS

CHRIS

1994: MICHAEL

The PoCSverse
Social Contagion
7 of 110

Social Contagion
Models

Background
Granovewer’s model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

MICHAEL
JAcoB e
TYLER

MICHAEL

The PoCSverse
Social Contagion
7 of 110
Social Contagion
Models
Background
Granovetter's model
Network version
Final size
Spreading success

Groups

References


https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

The PoCSverse
Social Contagion
7 0f110

T Social Contagion
\

NICHOLAS T0ER Models
Background
MICHAEL Granovetter’s model

Network version
Final size
Spreading success

— MICHAEL Groups
MICHAEL
S 1

References

CHRIS

CHRIS | l

CHRIS
L


https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

NICHOLAS

_MICHAEL
% MICHAEL

The PoCSverse
Social Contagion
7 of 110
Social Contagion
Models
Background
Granovetter’s model
Network version
Final size
Spreading success

Groups

References


https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

MICHAEL

-

CMATTHEW

‘ s e
o e T

The PoCSverse
Social Contagion
7 of 110

Social Contagion
Models

Background
Granovetter’s model
Network version

Final size

Spreading success

Groups

References


https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

™ I
. S
S 3

The PoCSverse
Social Contagion
7 of 110

Social Contagion
Models

Background
Granovetter's model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

The PoCSverse
Social Contagion
7 of 110

Social Contagion
Models

Background

Granovetter’s model

Network version

L -t Final size
M\CHAEL “MICHAEL Spreading success
S _ MICHAEL Groups
~ MICHAEL
’ R/ References
DaNig,
MICHAEL

MICHAEL
-

b
JOSHUA

2000: ACOE

From the Atlantic (&'



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

The PoCSverse
Social Contagion
7 of 110

v, Social Contagion
Models
“ Granovetter’s model
.- “‘ Network version
W mics

Final size

MICHAES  “hichaz Spreading success
N _—MICHAEL Groups
MICHAEL ~ MICHAEL
R References
DaNig,
MICHAEL

MICHAEL

2001: _ACORE

g
JOSHUA

From the Atlantic (&'



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

ETHAN Models
Background
I MATTHEW Granovewer’s model
. MICHAES  “hichaz Spreading success
N ‘/mrmsw Groups
MICHAEL = MIcHAEL
R References
Dang

The PoCSverse
Social Contagion
7 of 110

Jacos Social Contagion

M\CHAE‘- . Neawork version

MICHAEL Final size

= 4

-

MICHAEL

2002:  ACORE



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

‘ “‘CHAEL o
- mouil' '.K /"::xt

2003:  ACORE

The PoCSverse
Social Contagion
7 of 110

Social Contagion
Models

Background
Granovetter's model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

The PoCSverse

Social Contagion
7 of 110
Jacos Social Contagion
JAcoB Models
Background
 icun Granovewer’s model
M\C“AE" i Network version
MICHAEL Final size
MICHAEL

M‘c\—\AEL “MICHAEL Spreading success
,m,. Groups
Mlguil. = MicHAEL
- l 4



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

The PoCSverse
Social Contagion
7 of 110

Social Contagion
Models

Background
Granovewer’s model
Network version

Final size

Spreading success

_—MICHAEL Groups
JOSHUA

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

The PoCSverse
Social Contagion
7 of 110

Social Contagion
Models
- LOGAN Buckground
MATTHEW Granovetter’s model
Network version
= MICHAEL

Final size

“MICHAEL Spreading success

\/.m,. Groups
DA'I('- 5' JOSHUA

! References
DANIgL J



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

mm\ \‘m\ﬂ‘
MATTHEW
M‘C“AEL “

T MICHAEL
~ MICHAEL

M‘;HAEL “MICHAEL

i~ _—MICHAEL
,OTED

The PoCSverse
Social Contagion
7 of 110

Social Contagion
Models

Backaatnl
Granovetter’s model

Network version

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

Eru,w
ETHAN - FA
ETH,
N
AN EL
ETHay JACOB S R4 wehA
€L pchaL
HAN MICHA
JACOB ET JACOB _—MICHAEL
ETHA ALEXAMDER | cop - | onas
ALEXANDER | ont i | pacon 3
ETHAN  jacos ’
ISAIAH ‘
ETHAN

2008:

The PoCSverse
Social Contagion
7 of 110

Social Contagion
Models

Background

Granovetter’s model

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

ALy,
ND,
R "
ETHAN ETHAN | ooan
ALEx,
NDER
ETHAN
Locay . ETHAN ot
HAEL “MICHAEL
JACOB wct
ALEXANDER JACOB __ALEXANDER
Enan R fony A
DaNig, ALEXANDER ETHAN  Jacos .

- ‘#

= . - “‘

ETHAN

MICHAEL

20009:

From the Atlantic (%"

The PoCSverse
Social Contagion
7 of 110

Social Contagion
Models

Background

Granovetter’s model

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

LocaN
toaay
S
RvaN
M\C“AE" %’mn
MICHAEL

M‘c\—\AEL ~MICHAEL

T 5 -~ MICHAEL
’ Jacos

The PoCSverse
Social Contagion
7 of 110

Social Contagion
Models

Background
Granovewer’s model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

The PoCSverse
Social Contagion
7 of 110

Social Contagion
Models

Background
Granovetter’s model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

" MAsON
“m
“MICHAEL

_~MICHAEL
MASON

The PoCSverse
Social Contagion
7 of 110
Social Contagion
Models
Backaatnl
Granovetter’s model
Network version

Final size

Sprea

ng success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

|
|
|

The PoCSvers
Social Contagi
80f110 ;
Social Contagion
Models

Background

Granoverter's model
Network version
Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion

8 of 110
oy Social Contagion
s Models
MARY MARY
susan

BRENDA SUSAM
MARY ' MARY - MARY
MARY TMARY

References
“ IR r
1 MARY AR
AR
MARY
. MARY

1961:



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
80f110

Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References

1962: LISA



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
80f110
Social Contagion
Models
Background
Granoverter's model
Network version
Final size
Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
80f110
Social Contagion
Models
Background
Granoverter's model
Network version
Final size
Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
80f110

Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
80f110

Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
80f110

Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
80f110

Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
80f110

Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
8of 110

Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
8of 110

Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
8of 110

Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

-
-
i
JENNIFER

%

-~
-
L

From the Atlantic (4"

The PoCSverse
Social Contagion
8of 110
Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References


https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

-
-
i
JENNIFER

%

-~
-
L

From the Atlantic (4"

The PoCSverse
Social Contagion
8of 110
Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References


https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

-
-
i
JENNIFER

%

-~
-
L

From the Atlantic (4"

The PoCSverse
Social Contagion
8of 110
Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References


https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

-
-
i
JENNIFER

%

-~
-
L

From the Atlantic (4"

The PoCSverse
Social Contagion
8of 110
Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References


https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

-
-
i
JENNIFER

%

-~
-
L

From the Atlantic (4"

The PoCSverse
Social Contagion
8of 110
Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References


https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

-
-
i
JENNIFER

%

-~
-
L

From the Atlantic (4"

The PoCSverse
Social Contagion
8of 110
Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References


https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
80of 110

Social Contagion
Models

Background
Granoverter's model

Tl Network version
- JENMIFER Final size

Spreading success

Groups

References

..
-

T
JENMIFER

1979: JENNIFER

From the Atlantic (4"



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
8of 110

Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
8of 110

Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
8of 110

Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
80f 110

Social Contagion
Models

Background

JEMNIFER Granoverter's model

-
Network version
Final size
Spreading success

Groups

References

..
-

T
JENMIFER

From the Atlantic (4"


https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

ASHLEY

The PoCSverse
Social Contagion
8of 110

Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

w‘ ESSICA
ASHLEy ASHLEY

'
asHLEY L JereniFeR
JEHNIFER gy — o ASHLEY
ASHLEY asmec o s

ASHLEY  asuLEY

e e
ASHLEY -.\

1985: JESSICA

The PoCSverse
Social Contagion
80f110

Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
80f110

Social Contagion
Models

Background

ASHLEY ASHLEY *

ASHLEY

Granovetter’s model
Network version

Final size

Spreading success
EY
ASHLEy ASHU ASHLEY P
- p AsHUEY References
- ASHLEY
ASHLEY
ASHLEY

ASHLEY  asuLEY

aswany

ASHLEY ., -.\

i



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

' oy o
ASHLEY  ASHLEY

L)
ASHLEY
ASHLE)y

ASHLEY ASHLEY “aessica

w‘ JESSICA
ASHLEy ASHLEY
ASHLEY ASHLEY
ASHLEY A=Y
ASHLEY  asHLEY sy
‘.,,,
ASHLEY

1987: JESSICA

ASHLEY ey - askuEy

‘(m
ASHLEY :

The PoCSverse
Social Contagion
80of 110

Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
80f110

Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
80f 110

ssica Social Contagion
\ Models

Background

[ e
ASHig),
. ASHLEY :
. ASHLEy ASHLEY

¥

ASHLEY ey

Granovetter’s model

Network version
Final size
Spreading success

Groups

Lot ol
ASHLEY -‘ ! Reforehites

. ASHLEY  ashLev
ASHLEY
ASHLEY ‘

ASHLEY

1989: JESSICA

ASHLEY



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

ASHLEY

. ASHLEY  Asev

ASHLEY

- ASHLEY ey
ASHLEY

ASHLEY ASHLEY ¥

ASHLEy

The PoCSverse
Social Contagion
80of 110
Social Contagion
Models
Background
Granoverter's model
Network version
Final size
Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
80f110

Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References

1991: ASHLEY



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
8 of 110

Social Contagion
Models

Final size
Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
80f 110

Social Contagion
Models

Background

Granoverter's model
ASHLEY
ASHLEY

Network version

Si=

ASHLgy
References
ASHLEY iy
ASHLEY
ASHLEY
ASHLEY  asHLEY ey
ASHLEY
ASHLEY
ASHLEY

ASHLEY

Final size
LEY Spreading success
ASHLEY A

Groups

ASHLEY

ASHLEY

1993: JESSICA



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
8of 110

Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References

ASHLEY

TAYLOR

ASHLEY

1994: JESSICA



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
8of 110

Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References

TanoR
sy TAYLOR
ASHLEY .
ASHLEY

1995: JESSICA



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
8of 110

Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References

TAYLOR

1996: EMILY

From the Atlantic (4"



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
80f 110

Social Contagion
Models

l EMILY Granovetter’s model
gy

Network version

References

TAYLOR

ASHLEY

1997: EMILY

From the Atlantic (4"



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
8of 110

Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

TAYLOR

The PoCSverse
Social Contagion
8of 110

Social Contagion
Models

Background
Granoverter's model
ey RSS2 B

Final size
Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
8of 110

Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
80f110

Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References

2001: EMILY

From the Atlantic (4"



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
80f110
Social Contagion
Models
Background
Granoverter's model
Network version
Final size
Spreading success

Groups

References

2002: EMILY



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

EMbiy

EMMA EMMA )

Wi

EMMA

e
‘b'v’.!“'
) 2003:EMILY

From the Atlantic (4"

The PoCSverse
Social Contagion
80of 110
Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
80f110

Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References

2004:EMILY

From the Atlantic (4"



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
80f110

Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
8of 110

Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
8of 110

Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
80f 110

Social Contagion
Models

d

er’s model
Network version

Final size

Spreading success

Groups

References

From the Atlantic (4"



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
80of 110

Social Contagion
Models

Background

Granoverter's model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
80f110

Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
80f110
Social Contagion
Models
Background
Granoverter's model
Network version
Final size
Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

The PoCSverse
Social Contagion
8of 110

Social Contagion
Models

Background
Granoverter's model
Network version

Final size

Spreading success

Groups

References

2012: SOPHIA



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.theatlantic.com/technology/archive/2013/10/a-wondrous-gif-shows-the-most-popular-baby-names-for-girls-since-1960/280709/

Richard Feynmann on the Social Sciences:

The PoCSverse
Social Contagion
90f 110
Social Contagion
Models

Background
Granovetter's model
Network version

Final size

Spreading success

Groups

References




var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton0'){ocgs[i].state=false;}}



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse




var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton1'){ocgs[i].state=false;}}


https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse

Things that spread well:

buzzfeed.com "

WO @ o o e & o Q

Dangerously self aware: A1 7]:;16711}§nit§ Eh,a,t }1}3}(@ a Pﬁerﬁf@cﬁt yirgl
video.( @'

The PoCSverse
Social Contagion
11 0f 110

Social Contagion

Models

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.buzzfeed.com
http://www.buzzfeed.com/watchable/elements-that-make-a-perfect-viral-video
http://www.buzzfeed.com/watchable/elements-that-make-a-perfect-viral-video

Things that spread well:

buzzfeed.com "

i g Rl T A e

The PoCSverse
Social Contagion
11 0f 110

Social Contagion
Models

Background

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.buzzfeed.com
http://www.buzzfeed.com/watchable/elements-that-make-a-perfect-viral-video
http://www.buzzfeed.com/watchable/elements-that-make-a-perfect-viral-video

LOL + cute + fail + wtf:

BUZZFEED FEL OWN- AND WENT BOU

Please try reloading this page. If the problem persists let us know.

The PoCSverse
Social Contagion
12 0f 110

Social Contagion

Models

Background

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse

The whole lolcats thing:

The PoCSverse
Social Contagion
13 of 110
Social Contagion
Models

Background

Granovetter’s model

Network version
Final size
Spreading success
Groups

References


https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse

Some things really stick:

The PoCSverse
Social Contagion
14 0f 110

Social Contagion
Models

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse

wtf + geeky + omg:

The PoCSverse
Social Contagion
15 of 110

Social Contagion
Models

Background
Granovetter’s mode

Networ

Final size

Spreading success

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse

Outline

Social Contagion Models
Background

The PoCSverse
Social Contagion
16 0f 110

Social Contagion
Models

ound

etter’s model

Network version
Final size
Spreading success
Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse

Why social contagion works so well:

LOOK AT THESE PEOPLE. GLASSY-EYED AUTOMATONS
GOING ABDUT THEIR DAILY LIVES, NEVER STOPPING
TO LOOK AROUND AND 7##Vk7  IT™M THE ONLY

CONSCIOUS HUMAN IN A WORLD OF SHEER

o O

ooQOOO
000000
o0

@-‘3:’00000

(/i

http://xked.com/610/ 24

The PoCSverse
Social Contagion
17 of 110

Social Contagion
Models

Background

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://xkcd.com/610/

Social Contagion

& Ugg Boots
& Blundstones

The PoCSverse
Social Contagion
18 of 110

Social Contagion

Models

Background

Granovetter’s model

Network v

Final size
Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse

o Likeahiity

LS

The PoCSverse
Social Contagion
19 0f 110

Social Contagion
Models

Background

References
Vind of

The Clitk
of Mimiuj

Tmifation 1
Level

| P

mﬂaﬁb’l L oa
“’?urii;o'l‘j\“ /’P‘wgauum

\
\



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse

Social Contagion

Examples are claimed to abound:

R R R R R

Fashion

Striking

smoking @

Residential segregation

iPhones and iThings

Stupidity

(23]

LR R IR R R

Harry Potter
voting

gossip

Rubik’s cube ¥
religious beliefs

school shootings

The PoCSverse
Social Contagion
20 0f 110

Social Contagion
Models

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://content.nejm.org/cgi/content/short/358/21/2249
http://content.nejm.org/cgi/content/full/357/4/370
https://www.frontiersin.org/articles/10.3389/fpsyg.2020.00442/full

The PoCSverse

SOCial Contagion Social Contagion

20 of 110

Social Contagion

Examples are claimed to abound: Models

,,,,, . U
Stupidity yawning

& Fashi & HarryPotter
ashion
<> votin

& Striking & i g References
o smokinggm e

Residens D3] o> Rubik’s cube 7
&% Residential segregation o
&% iPhones and iThings religious be 1? S
& obesity (£ [¢] &% school shootings
& &



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://content.nejm.org/cgi/content/short/358/21/2249
http://content.nejm.org/cgi/content/full/357/4/370
https://www.frontiersin.org/articles/10.3389/fpsyg.2020.00442/full

Social Contagion

Examples are claimed to abound:

R R R R R

Fashion

Striking

smoking @

Residential segregation

iPhones and iThings

Stupidity

(23]

PO HH PO

Harry Potter
voting

gossip

Rubik’s cube ¥
religious beliefs
school shootings
yawning €9

leaving lectures

The PoCSverse
Social Contagion
20 0f 110

Social Contagion
Models

Background

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://content.nejm.org/cgi/content/short/358/21/2249
http://content.nejm.org/cgi/content/full/357/4/370
https://www.frontiersin.org/articles/10.3389/fpsyg.2020.00442/full

Social Contagion

Examples are claimed to abound:

& Fashi & HarryPotter
ashion
& votin
& Striking 2 .g
P smoking@m e
Residens D3] o> Rubik’s cube 7
&% Residential segregation o
&% iPhones and iThings religious be 1? S
& obesity (£ [¢] &% school shootings
,,,,, i
&% Stupidity 2 yawning

leaving lectures

SIR and SIRS type contagion possible

&% Classes of behavior versus specific behavior

The PoCSverse
Social Contagion
20 0f 110

Social Contagion
Models

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://content.nejm.org/cgi/content/short/358/21/2249
http://content.nejm.org/cgi/content/full/357/4/370
https://www.frontiersin.org/articles/10.3389/fpsyg.2020.00442/full

Social Contagion

Examples are claimed to abound:

& Fashi & HarryPotter
as- 1.011 & voting
=2 Striking :
: & gossip
o smokmggm
Residens D3] o> Rubik’s cube 7
&% Residential segregation o
&% iPhones and iThings religious be 1? S
& obesity (£ [¢] &% school shootings
,,,,, i
&% Stupidity 2 yawning

leaving lectures

SIR and SIRS type contagion possible

&% Classes of behavior versus specific behavior : dieting, horror
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The PoCSverse
Social Contagion
23 0f 110

Social Contagion
Models

Spreading success

Groups

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse
http://www.nejm.org/doi/full/10.1056/NEJMsa0706154
http://www.nejm.org/doi/full/10.1056/NEJMsa066082
http://www.bmj.com/content/337/bmj.a2338.full
http://www.amazon.com/Connected-Surprising-Power-Social-Networks/dp/0316036145
http://www.amazon.com/Connected-Surprising-Power-Social-Networks/dp/0316036145
http://www.nytimes.com/2009/09/13/magazine/13contagion-t.html?pagewanted=all
http://www.slate.com/id/2250102/

Framingham heart study:

Evolving network stories (Christakis and Fowler):

& The spread of quitting smoking @

Controversy:

& Are your friends making you fat? (4" (Clive Thomspon, NY
Y gy p

Times, September 10, 2009).
@ Everything is contagious (3'—Doubts about the social plague

stir in the human superorganism (Dave Johns, Slate, April 8,
2010).
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Hazing.

Social Proof: Truths Are Us;
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Liking: The Friendly Thief’; e.g., Separation into groups is
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Authority: Directed Deference;
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systems
An individual’s utility increases with the adoption level
among peers and the population in general
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Example threshold influence response functions:
deterministic and stochastic

¢ = fraction of contacts ‘on’ (e.g., rioting)
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Example threshold influence response functions:
deterministic and stochastic

¢ = fraction of contacts ‘on’ (e.g., rioting)

Two states: S and L.
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2. Small individual changes = large global changes

3. The stories/dynamics of complex systems are conceptually
inaccessible for individual-centric narratives.

4. System stories live in left null space of our stories—we can’t
even see them.

S. But we happily impose simplistic, individual-centric
stories—we can’t help ourselves (4.
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Network is sparse.
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The PoCSverse
Threshold model on a network Sl Congon
Social Contagion

Models

Interactions between individuals now represented by a
network.

Network is sparse. S
Individual 7 has k; contacts. e
Influence on each link is reciprocal and of unit weight.

Each individual 7 has a fixed threshold ¢,.

Individuals repeatedly poll contacts on network.
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Influence on each link is reciprocal and of unit weight.
Each individual 7 has a fixed threshold ¢,.

Individuals repeatedly poll contacts on network.

Synchronous, discrete time updating.
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Threshold model on a network

Interactions between individuals now represented by a
network.

Network is sparse.

Individual ¢ has k; contacts.

Influence on each link is reciprocal and of unit weight.
Each individual 7 has a fixed threshold ¢,.

Individuals repeatedly poll contacts on network.
Synchronous, discrete time updating.

Individual 7 becomes active when

fraction of active contacts 7+ > ¢;.

Individuals remain active when switched (no recovery = SI

model).
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Network version

Start with N nodes with a degree distribution P,
Nodes are randomly connected (carefully so) Reme
Aim: Figure out when activation will propagate

Determine a cascade condition

1. If one individual is initially activated, what is the probability
that an activation will spread over a network?
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Models

Network version

Start with N nodes with a degree distribution P,
Nodes are randomly connected (carefully so) Reme
Aim: Figure out when activation will propagate

Determine a cascade condition

1. If one individual is initially activated, what is the probability
that an activation will spread over a network?

2. What features of a network determine whether a cascade will
occur or not?
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&> An active link is a link connected to an activated node.
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An active link is a link connected to an activated node.

If an infected link leads to at least 1 more infected link, then
activation spreads.

We need to understand which nodes can be activated when
only one of their neigbors becomes active.
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We call individuals who can be activated by just one contact
being active vulnerables
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We call individuals who can be activated by just one contact oo bl
being active vulnerables

References

The vulnerability condition for node i:
1/k; > ¢,

Which means # contacts k; < [1/¢; |

For global cascades on random networks, must have a global
cluster of vulnerables [27]

Cluster of vulnerables = critical mass

Network story: 1 node — critical mass — everyone.
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Cascade condition
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Cascade condition

A randomly chosen link, traversed in a random direction,

leads to a degree k node with probability oc kF,.
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degree k.
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Cascade condition

A randomly chosen link, traversed in a random direction,

leads to a degree k node with probability oc kF,.

Follows from there being k ways to connect to a node with

degree k.

Normalization: iz
> kP (k)
k=0
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P(linked node has degree k) =
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Next: Vulnerability of linked node
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Cascade condition

Next: Vulnerability of linked node
& Linked node is vulnerable with probability

1/k
B = f(#2)de,
¢.=0
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Cascade condition

Linked node is vulnerable with probability

1/k

B = f(¢L)de;
$/=0

If linked node is vulnerable, it produces £ — 1 new outgoing
active links
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Linked node is vulnerable with probability Refrehkes
1/k
By = f(¢L)dgs
¢.=0

If linked node is vulnerable, it produces £ — 1 new outgoing
active links

If linked node is not vulnerable, it produces no active links.
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Cascade condition
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Cascade condition

So... for random networks with fixed degree distributions, cacades
take off when:

k1) . 8, . FEk
k;(k lijRaye:s <k>>1.

B, = probability a degree k node is vulnerable.
P,, = probability a node has degree k.
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(1) Simple disease-like spreading succeeds: 3, = /3
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Cascades on random networks
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0.2 No Cascades No
(ascad Possible Cascadgs
0

1 2 3 4 ) 6 7

High influence

Cascades occur only
if size of max
vulnerable cluster

> 0.

System may be
‘robust-yet-fragile’.
‘Ignorance’ facilitates

spreading.
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‘Cascade window’ widens as threshold ¢ decreases.

Lower thresholds enable spreading.
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For our simple model of a uniform threshold:

1. Low (k): No cascades in poorly connected networks.
No global clusters of any kind.
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Cascade window—summary

1. Low (k): No cascades in poorly connected networks.

No global clusters of any kind.

2. High (k): Giant component exists but not enough
vulnerables.

3. Intermediate (k): Global cluster of vulnerables exists.

Cascades are possible in “Cascade window.”
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Outline

Social Contagion Models

Final size
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&% Next: Find expected fractional size of spread.
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Not obvious even for uniform threshold problem.
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Threshold contagion on random networks

Next: Find expected fractional size of spread.
Not obvious even for uniform threshold problem.

Difficulty is in figuring out if and when nodes that need > 2
hits switch on.
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Threshold contagion on random networks

Next: Find expected fractional size of spread.
Not obvious even for uniform threshold problem.

Difficulty is in figuring out if and when nodes that need > 2
hits switch on.

Problem beautifully solved for infinite seed case by Gleeson
and Cahalane:

“Seed size strongly affects cascades on random networks,”
Phys. Rev. E, 2007. [1*
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5 The PoCSverse
Threshold contagion on random networks Soctal Contagiop
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Next: Find expected fractional size of spread.

Not obvious even for uniform threshold problem.
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Difficulty is in figuring out if and when nodes that need > 2
hits switch on.

Problem beautifully solved for infinite seed case by Gleeson
and Cahalane:

“Seed size strongly affects cascades on random networks,”
Phys. Rev. E, 2007. (4

Developed further by Gleeson in “Cascades on correlated and
modular random networks,” Phys. Rev. E, 2008. (13]
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Now think about what must happen for a specific node 7 to
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Determining expected size of spread:

Randomly turn on a fraction ¢ of nodes at time ¢t = 0

Capitalize on local branching network structure of random
networks (again)

Now think about what must happen for a specific node 7 to
become active at time ¢:

e ¢ = 0: 7is one of the seeds (prob = ¢)

e ¢ = 1: 7 was notaseed but enough of 7’s friends switched on
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Randomly turn on a fraction ¢ of nodes at time ¢t = 0

Capitalize on local branching network structure of random
networks (again)

Now think about what must happen for a specific node 7 to
become active at time ¢:

e ¢ = 0: 7is one of the seeds (prob = ¢)
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Determining expected size of spread:

Randomly turn on a fraction ¢ of nodes at time ¢t = 0

Capitalize on local branching network structure of random
networks (again)

Now think about what must happen for a specific node 7 to
become active at time ¢:

e ¢ = 0: 7is one of the seeds (prob = ¢)

e ¢ = 1: 7 was notaseed but enough of 7’s friends switched on
at time ¢ = 0 so that ¢’s threshold is now exceeded.

e ¢ = 2: enough of i’s friends and friends-of-friends switched
on at time t = 0 so that 7’s threshold is now exceeded.

e ¢ = n: enough nodes within 7 hops of 7 switched onat? = 0
and their effects have propagated to reach 1.
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Expected size of spread

Calculations are possible if nodes do not become inactive
(strong restriction).
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Calculations are possible if nodes do not become inactive
(strong restriction). References

Not just for threshold model—works for a wide range of
contagion processes.
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Not just for threshold model—works for a wide range of
contagion processes.

We can analytically determine the entire time evolution, not
just the final size.

We can in fact determine
Pr(node of degree k switching on at time t).
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Calculations are possible if nodes do not become inactive
(strong restriction). References

Not just for threshold model—works for a wide range of
contagion processes.

We can analytically determine the entire time evolution, not
Yy Y
just the final size.

We can in fact determine
Pr(node of degree k switching on at time t).

Asynchronous updating can be handled too.
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Expected size of spread

Pleasantness:

P Taking oft from a single seed story is about expansion away
from a node.
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Expected size of spread

Pleasantness:

P Taking oft from a single seed story is about expansion away
from a node.

&% Extentof spreading story is about contraction at a node.
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Expected size of spread
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Expected size of spread

Notation: @y, ; = Pr(a degree k node is active at time t).

Notation: By; = Pr (a degree k node becomes active if j neighbors
are active).

Our starting point: ¢, o = ¢.

(]j)qﬁg (1 — ¢)" 9 =Pr(j of a degree k node’s neighbors were
seeded at time ¢ = 0).

The PoCSverse
Social Contagion
75 of 110

Social Contagion
Models

N
F
Spre
«

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse

Expected size of spread

Notation: @y, ; = Pr(a degree k node is active at time t).

Notation: By; = Pr (a degree k node becomes active if j neighbors
are active).
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Expected size of spread

Notation: @y, ; = Pr(a degree k node is active at time t).

Notation: By; = Pr (a degree k node becomes active if j neighbors
are active).

Our starting point: ¢, o = ¢.

(]J‘)qﬁg (1 — ¢)" 9 =Pr(j of a degree k node’s neighbors were
seeded at time ¢ = 0).

Probability a degree k node was a seed at ¢ = 0 is ¢ (as above).
Probability a degree £ node was notaseed att = 0is (1 — ¢).

Combining everything, we have:

k
Pr1 =P + (1 — ) ( )(53 (1— )" By;.
7=0
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For general ¢, we need to know the probability an edge coming into
adegree k node at time ¢ is active.
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adegree k node at time ¢ is active.

Notation: call this probability 6.
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For general ¢, we need to know the probability an edge coming into
adegree k node at time ¢ is active.

Notation: call this probability 6.
We already know 0y = ¢,.
Story analogous to ¢t = 1 case. For node i:

k”L

] i 9) j
¢i,t+1 = ¢p+ (1 — ) § Sap0i (10 ) ]Bkij'
=0 \J
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For general ¢, we need to know the probability an edge coming into
adegree k node at time ¢ is active.

Notation: call this probability 6.
We already know 0y = ¢,.

Story analogous to ¢t = 1 case. For node i:

5
: ~ [k \ ., s
Pi i1 = G0+ (1 — ) Z j 07 (1 —0,)% e

J=0

Average over all nodes to obtain expression for ¢, ;:

[es) k k
Pr1 =3¢+ (1 =9 Zpkz : 971*9>ﬂBk3
k=0 3=0

The PoCSverse
Social Contagion
76 0f 110

Social Contagion

Models

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse

For general ¢, we need to know the probability an edge coming into
adegree k node at time ¢ is active.

Notation: call this probability 6.
We already know 0y = ¢,.

Story analogous to ¢t = 1 case. For node i:

5
: ~ [k \ ., s
Pi i1 = G0+ (1 — ) Z j 07 (1 —0,)% e

J=0

Average over all nodes to obtain expression for ¢, ;:
[es) k k
Pop1 = Do+ (1 — ¢y Zpkz : 971*9)7731@]
k=0 3=0

So we need to compute 6,...
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For general ¢, we need to know the probability an edge coming into
adegree k node at time ¢ is active.

Notation: call this probability 6.
We already know 0y = ¢,.
Story analogous to ¢t = 1 case. For node i:
Pi i1 = G0+ (1 — ) Z jZ 07 (1 gt)erBkij,
s O INEE
Average over all nodes to obtain expression for ¢, ;:
Pry1 = o+ (1 — @) Zpkz : 97(1*9) iz
k=0

Jj=0

So we need to compute ;... massive excitement...
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Expected size of spread

SO ] ey T
o) : 65 (1— 8,11 B,

% = R;, = Pr (edge connects to a degree k node).

S : S
Zj: , piece gives Pr(degree node k activates) of its neighbors
k — 1 incoming neighbors are active.

¢o and (1 — @) terms account for state of node at time ¢ = 0.
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Expected size of spread

SO ] ey :
o) : 65 (1— 8,11 B,

% = R;, = Pr (edge connects to a degree k node).

S : S
Zj: , piece gives Pr(degree node k activates) of its neighbors
k — 1 incoming neighbors are active.

¢o and (1 — @) terms account for state of node at time ¢ = 0.

See this all generalizes to give 0, ; in terms of ;...
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Expected size of spread
exogenous
Kbyl g\ :
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Expected size of spread:

Retrieve cascade condition for spreading from a single seed in
limit ¢, — 0.

Depends on map 0, ., = G(0,; ¢y).

First: if self-starters are present, some activation is assured:

> kP,
G(0;40) = <T>k ® Byy > 0.
k=1

meaning B, > 0 for at least one value of £ > 1.
If 6 = O is a fixed point of G (i.e., G(0; ¢y) = 0) then

spreading occurs if

G’ (0; ¢g) = i l‘ég’f o(k1)eB>1
k=0
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Expected size of spread:

If G(0; ¢y) > 0, spreading must occur because some nodes
turn on for free.
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If G(0; ¢y) > 0, spreading must occur because some nodes
turn on for free.

If G has an unstable fixed point at § = 0, then cascades are
also always possible.

Cascade condition is more complicated for ¢ > 0.

If G has a stable fixed point at @ = 0, and an unstable fixed
point for some 0 < 6, < 1, then for 6, > 0,, spreading takes
off.
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If G(0; ¢y) > 0, spreading must occur because some nodes ; =
turn on for free. G e

If G has an unstable fixed point at § = 0, then cascades are
also always possible.
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Cascade condition is more complicated for ¢ > 0.

If G has a stable fixed point at @ = 0, and an unstable fixed

point for some 0 < 6, < 1, then for 6, > 0,, spreading takes
off.

Tricky point: G' depends on ¢, so as we change ¢, we also
change G.

A version of a critical mass model again.
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General fixed point story:

(7

011 = G(61: o)

i1 = G(6:; do)

0111 = G(61: ¢o)

0

n

Given 6y (= ¢y), 0, will be the nearest stable fixed point,

either above or below.
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General fixed point story:

Gra1 = G04; d0) Ous1 = G(05; d0)

0141 = G(6); ¢o)

(7
0

n

Given 6y (= ¢y), 0, will be the nearest stable fixed point,

either above or below.

n.b., adjacent fixed points must have opposite stability types.
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n.b., adjacent fixed points must have opposite stability types.
Important: Actual form of G' depends on ¢.
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General fixed point story:

0111 = G(61: ¢o) Or+1 = G(0s: do) 01 = G(6;; do)

(7
0
n

Given 6y (= ¢y), 0, will be the nearest stable fixed point,
either above or below.

n.b., adjacent fixed points must have opposite stability types.

Important: Actual form of G' depends on ¢.

So choice of ¢ dictates both G and starting point—can’t
start anywhere for a given G.
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Social Contagion Models

Spreading success
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Early adopters—degree distributions

A t=0 o t=1
o ot
o o

ST P

Py, versus k

The PoCSverse
Social Contagion
84 0f 110

Social Contagion

Models

Background

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse

Early adopters—degree distributions

Py, versus k

The PoCSverse
Social Contagion
84 0f 110

Social Contagion

Models

Background

etter’s mode

Final size

Spreading success

References



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse

Early adopters—degree distributions
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sz e “Influentials, Networks, and Public Opinion

S Watts and Dodds,
= J. Consum. Res., 34, 441-458, 2007. [28]

Exploration of threshold model of social contagion on various
networks.

“Influentials” are limited in power.

Connected groups of weakly influential-vulnerable”
individuals are key.

Average individuals can have more power than well connected

ones.
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The multiplier effect:

Top 10% individuals

Cascade size ratio
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Fairly uniform levels of individual influence.

Multiplier effect is mostly below 1.
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The multiplier effect:

Top 10% individuals

Cascade size ratio
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Skewed influence distribution example.
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Special subnetworks can act as triggers

A

¢ = 1/3 for all nodes
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Outline

Social Contagion Models
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The power of groups...

TEAMWORK

A Few HARMLESS FLAKES WORKING TOGETHER CAN
UNLEASH AN AVALANCHE OF DESTRUCTION.

despair.com

“A few harmless flakes
working together can
unleash an avalanche of
destruction.”
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Extensions

“Threshold Models of Social Influence” (%'

— ’ Watts and Dodds,

The Oxford Handbook of Analytical Sociology, 34,
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Assumption of sparse interactions is good
Degree distribution is (generally) key to a network’s function

Still, random networks don’t represent all networks
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Assumption of sparse interactions is good
Degree distribution is (generally) key to a network’s function
Still, random networks don’t represent all networks

Major element missing: group structure
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Context distance

occupation

education health care

high school

kindergarten
teacher

teacher

doctor

The PoCSverse
Social Contagion
94 of 110

Social Contagion

Models

References


https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse

. o - The PoCSverse
Generalized affiliation model

Social Contagion
95 of 110

Social Contagion
Models

geography occupation age i

Sioups
E%Oi\)a) E@) OMMMMMM i

a b c d
(Blau & Schwartz, Simmel, Breiger)



https://pdodds.w3.uvm.edu/teaching/courses/2024-2025pocsverse

Generalized affiliation model networks with triadic
closure

Connect nodes with probability oc e~*¢
where

o = homophily parameter
and

d = distance between nodes (height of lowest common
ancestor)
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Multiplier effect for group-based networks:

Degree ratio
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Multiplier almost always below 1.
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Assortativity in group-based networks
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Assortativity in group-based networks
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The most connected nodes aren’t always the most

‘influential.’

Degree assortativity is the reason.
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Social contagion

“Without followers, evil cannot spread.” —~Leonard Nimoy

‘Influential vulnerables’ are key to spread.

Early adopters are mostly vulnerables.
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Social contagion

“Without followers, evil cannot spread.” ~Leonard Nimoy

‘Influential vulnerables’ are key to spread.
Early adopters are mostly vulnerables.

Vulnerable nodes important but not necessary.
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Seems that cascade condition is a global one.
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Social contagion

“Without followers, evil cannot spread.” ~Leonard Nimoy

‘Influential vulnerables’ are key to spread.
Early adopters are mostly vulnerables.
Vulnerable nodes important but not necessary.
Groups may greatly facilitate spread.

Seems that cascade condition is a global one.

Most extreme/unexpected cascades occur in highly connected
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“Without followers, evil cannot spread.” ~Leonard Nimoy

Groups

‘Influential vulnerables’ are key to spread.
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Early adopters are mostly vulnerables.
Vulnerable nodes important but not necessary.
Groups may greatly facilitate spread.

Seems that cascade condition is a global one.

Most extreme/unexpected cascades occur in highly connected
networks

‘Influentials’ are posterior constructs.
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“Without followers, evil cannot spread.” ~Leonard Nimoy

Groups

‘Influential vulnerables’ are key to spread.

References

Early adopters are mostly vulnerables.
Vulnerable nodes important but not necessary.
Groups may greatly facilitate spread.

Seems that cascade condition is a global one.

Most extreme/unexpected cascades occur in highly connected
networks

‘Influentials’ are posterior constructs.

Many potential influentials exist.
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Social contagion

Implications

&% Focus on the influential vulnerables.
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Social contagion

Focus on the influential vulnerables.

Create entities that can be transmitted successfully through
many individuals rather than broadcast from one ‘influential.’
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Social contagion
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many individuals rather than broadcast from one ‘influential.’

Only simple ideas can spread by word-of-mouth.
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Social contagion

Focus on the influential vulnerables.

Create entities that can be transmitted successfully through
many individuals rather than broadcast from one ‘influential.’

Only simple ideas can spread by word-of-mouth.
(Idea of opinion leaders spreads well...)

Want enough individuals who will adopt and display.
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a 2 The PoCSverse
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Focus on the influential vulnerables.

Groups

Create entities that can be transmitted successfully through
many individuals rather than broadcast from one ‘influential.’
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Only simple ideas can spread by word-of-mouth.

(Idea of opinion leaders spreads well...)
Want enough individuals who will adopt and display.
Displaying can be passive = free (fashion),
or active = harder to achieve (political messages; even so:
buttons and hats).
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Focus on the influential vulnerables.

Groups

Create entities that can be transmitted successfully through
many individuals rather than broadcast from one ‘influential.’

References

Only simple ideas can spread by word-of-mouth.
(Idea of opinion leaders spreads well...)
Want enough individuals who will adopt and display.
Displaying can be passive = free (fashion),
or active = harder to achieve (political messages; even so:

buttons and hats).

Entities can be novel or designed to combine with others, e.g.
block another one.
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