Social Contagion

Principles of Complex Systems | @pocsvox
CSYS/MATH 300, Fall, 2017

Prof. Peter Dodds | @peterdodds

Dept. of Mathematics & Statistics | Vermont Complex Systems Center
Vermont Advanced Computing Core | University of Vermont

=N 92, Computational
< < Story Lap

Rax

I @
%
(o)

Licensed under the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 License.

PoCS | @pogsvox
Social Contagion

Social Contagion
Models

References

[eTTe)

“Ha 10f110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.uvm.edu/pdodds/teaching/courses/2017-08UVM-300
http://www.twitter.com/@pocsvox
http://www.uvm.edu/pdodds
http://www.uvm.edu/~cems/mathstat/
http://www.uvm.edu/~cems/complexsystems/
http://www.uvm.edu/~vacc/
http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.uvm.edu/pdodds

,‘THese sﬁidés afé brought to you by:

Sealie & Lambie
Productions

N SR -

POES @bocsvox
Social Contagion

)

Social Contagion
Models

Background
Granovetter's model
Network version

Final size

Spreading success
Groups

References

[eTTe)

“Ha 20f110


http://www.uvm.edu
http://www.uvm.edu/pdodds

o R ANk Pt

' These slides are also brought to you by: 2o/ 2rerr

'

. Special Guest Executive Producer: Pratchett

| Social Contagion
| Models

i : % Background
Granovetter's model
Network version

Final size

Spreading success
Groups.

References

[eTTe)

“Da 30f110


http://www.uvm.edu
http://www.uvm.edu/pdodds
https://www.instagram.com/pratchett_the_cat/

QOutline

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

References

PoCS | @poesvox
Social Contagion

Social Contagion
Models

Background

References

DA 40f110


http://www.uvm.edu
http://www.uvm.edu/pdodds

¢ S | G -
£ : " A
TR G2

o
||

4 3 .
- e N e

gt FTITRE

TG bixe 5

(o

el
e Har e
Eorve,




DAVID

MICHAEL ! Social Contagion
N Models SaaT
* Jomn Background. {1t

AE" - Granovetter's model "
wch K ecHARD Network version g3

T soHN i
Final size i
. os Spreading success

MICHAEL '\ -oann Groups

= MICHAEL

References

©a 60f110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

©PoCS [‘@pét}s_\iok
Social Cohtag{b :

MICHAEL f e
Social Contagion .+
Models :
Backgtound

Granovetter's model
Network version

Final size

Spreading success

Groups

G 4
References &

..
-

i
MICHAEL

D 60of110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

MICHAEL 1 T
MICHAEL Social Contagion
Models ;

florn Background

Granovetter's model
~MICHAEL

\&
X Network versian
JOHN
\

Final size

. : JoHr - uomn Spreading success
g Groups :

s/
- .“" ook

..

g
MICHAEL

1962: MICHAEL

Tis

“wa 60f110 :


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

Social Cohta‘%m .

! Social Contégioh‘

| @poesvox ;

Models
Backgtound
Granovetter's model
Network version
Final size
Spreading success

Groups

References

Sae 6of110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

DAVID

o !Social Contagion
Models Tt
o Background. i s Lt
e

Granovetter's model

N
yoM! % MICHAEL
P Network version

Final size

JOMN  omn

Spreading success
_~JOHN

S, Groups
~JOHN =
7
“’ ks

0ovo

“wa 60f110 :



http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

CS | @pogsvox
TP S
Social Contagion

! Social Contagion
Models iy
MICHAEL Background
Granovetter's model
Network version
Final size
Spreading success
Groups

References

Hae 60f110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

Sac 6of110

CS | @pogsvox
LR R
Social Contagion

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

References



http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

MICHAEL - Joer
' Social Contagion'

MICHAEL

Models T

MICHAEL Background 3. 4L
“‘,, Granovetter's model "
MICHAEL P 2%

gy hicha Network version ;
}" Final size i
MICHAEL

i{ MICHAEL
-~ MICHAEL

./

Spreading success
Groups

References

Hae 60f110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

MICHAEL

micHasL ! Social Contagion
Models SaaT
MICHAEL Background g

" Granovetter's model
- MICHAEL P .
MICHAEL Network version
o~ Final size
MICHAEL 3
Spreading success
MICHAEL
-~ MICHAEL
3

Groups

References

i
MICHAEL

Hae 60f110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

MICHAEL - Joer
' Social Contagion'

MICHAEL

Models T

MICHAEL Background 3. 4L
“‘,, Granovetter's model "
MICHAEL P 2%

gy hicha Network version ;
}" Final size i
MICHAEL

i{ MICHAEL
-~ MICHAEL

./

Spreading success
Groups

References

Hae 60f110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

MICHAEL - Joer
' Social Contagion'

MICHAEL

Models T

MICHAEL Background 3. 4L
“‘,, Granovetter's model "
MICHAEL P 2%

gy hicha Network version ;
}" Final size i
MICHAEL

‘{ MICHAEL
-~ MICHAEL

./

Spreading success
Groups

References

Hae 60f110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

Sac 6of110

CS | @pogsvox
LR R
Social Contagion

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

References



http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

‘ CHRIS - g s

: E ! Social Contagion

‘ ‘ e Models SaaT
MICHAEL Background. . b
‘, Granovetter's model
~ MICHAEL
Network version
MICHAEL
h MICHAEL
Spreading success
it v MICHAEL =

==

1972: MICHAEL

..

i
MICHAEL

Ha e 60f110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

Social Cohta‘%m .

! Social Contégioh‘

| @poesvox ;

Models
Backgtound
Granovetter's model
Network version
Final size
Spreading success

Groups

References

Sae 6of110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

CS | @poesvox ‘
Social Cohta‘%m :

MICHAEL

JASON
MICHAEL Background

‘, Granovetter's model

Network version

!Social Contagion
Models ;

Final size
Spreading success

Groups

References

Sac 6of110



http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

Social Cohta‘%m .

! Social Contégioh‘

| @poesvox ;

Models
Backgtound
Granovetter's model
Network version
Final size
Spreading success

Groups

References

Sae 6of110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

POCS | @pov%smk :
Social Contagion
s

! Social Contagion
Models ARTaL
MICHAEL Background b
*, Granovetter's model

~ MICHAEL

Network version
MICHAEL
’}, Fna sz
=
{}\.

Spreading success
y MICHAEL -

i
MICHAEL

‘From the Atlantic(3"

Ha e 60f110



http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

JASON g o
Jasoy ' Social Contagion
’ Models SaaT
MICHAEL Background 3. 4L
‘, Granovetter's model
I f‘;;‘;::;:t Nevorkerien

Final size
MICHAEL
Spreading success

‘S' MICHAEL Grdips
MICHAEL
./

References

i
MICHAEL

Ha e 60f110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

Sac 6of110

CS | @pogsvox
LR R
Social Contagion

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

References



http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

MICHAEL

cunls\ \l

..

g
MICHAEL

! Social Contégioh‘

Models
Backgtound
Granovetter's model
Network version
Final size ok

Spreading success
Groups

References

“ae 60of110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

MICHAEL
MICHAEL

o !Social Contagion
Models Tt
MICHAEL Background. . b

Granovetter's model

- MICHAEL
gy hicha Network version

}" Final size
MICHARL
Spreading success
‘(‘S' MICHAEL Grdups
MICHAEL <
ST
References

..

i
MICHAEL

Hae 60f110



http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

! Social Contagion
Models :
Background
Granovetter's model
Network version
Final size

Spreading success

Groups

References

21

Hae 60f110



http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

MICHAEL

cunls\ \l
D,
’ e
_ "'r‘(x =55
CHRIS I

CHRIS

CHRIS
CHRIS  cHRis CHRIS

cHRIS CHRIS
CHRIS

CHRIS

CHRIS

1982: MICHAEL

Social Contagion
Models :
Backgtound
Granovetter's model
Network version
Final size
Spreading success
Groups

References

Sac 6of110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

CHRIS

CHRIS

CHRIS

" From the AtlanticZ

Social Contagion
Models ;
Backgtound
Granovetter's model
Network version

Final size

Spreading success
Groups

CHRIS

References

CHRIS CHRIS

cHRIS CHRIS

CHRIS .. ..,\ |

1983: MICHAEL

“wa 60f110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

MICHAEL

- 4 ‘w
CHyg ‘ '- -
CHRIS CaRls e

CHRIS cHRIS
CHRIS  cHRis s
CHRIS et
CHRIS CHRIS.
CHRIS
CHRIS CH Rls CHRIS

CHRIS

CHRIS

1984: MICHAEL

" From the AtlanticZ

Social Contagion'
Models ;
Backgtound
Granovetter's model
Network version
Final size
Spreading success
Groups

References

Ol

D 60of110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

MICHAEL
MATTHEW

P

' ‘(s. e
CHRIS G

CHRIS

Hms
CHRIS  cHRis CHRIS

cHRIS CHRIS
CHRIS

CHRIS

CHRIS

CHRIS

1985: MICHAEL

Social Contag|on
Models
Background
Granovetter's model
Network version
Final size
Spreading success
Groups

References

Sac 6of110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

T % P o e O
MICHAEL 1 T
MATTHEW Social Contagion
* Models :
* MICHAEL Background .
- . Granovetter's model

e Network version
3 CHR'S Final size
| 1 Spreading success
5 1 MICHAEL G
!r‘ i , s' MICHAEL e ~
} s CHRIS References
; CHRIS
Lo cHRIS CHRIS
; CHRIS  cHRis s
CHRIS N ¢
CHRIS. CHRIS I
CHRIS i
£ CHRIS
..
T
MICHAEL

1986: MICHAEL

“wa 60f110 ‘


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

e

r MICHAEL
CHRIS .‘ cHms

CHRIS CHRIS
‘ CHRIS -
CHRIS
CHRIS

CHRIS

CHRIS
CHRIS

CHRIS

CHRIS

Social Contagion
Models ;
Background
Granovetter's model
Network versian

Final size

Spreading success
Groups

References

Sae 6of110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

MICHAEL

' Social Contégién
Models ;

~ ‘\l MICHAEL Background. . b
#, Granovetter's model
~MICHAEL
MICHAEL Network version
i Final size
MICHAEL
Spreading success
7t
o

CHRIS

MICHAEL
MICHAEL

Groups

References

CHRIS

CHRIS
i

= CHRIS. i

CHRIS

CHRIS

..

i
MICHAEL

1988: MICHAEL

Sae 6of110



http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

MICHAEL 3 (i
MicHASL ' Social Contagion

Models
MICHAEL Background.

Granovetter's model

- MIcHAEL
gy hicha Network version
i Final size

MICHAEL Grdips
MICHAEL
./

MICHARL
} Spreading success
V) ‘ ‘/

References

CHRIS

Ha e 60f110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

MICHAEL

-"*“ P&
D
._=l‘,!4

cHRIS

CHRIS

CHRIS

..

T
JOSHUA

' Social Contégién‘

Models
Backgtound
Granovetter's model
Network version
Final size

Spreading success
Groups ik

References

“ae 60of110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

MICHAEL
JOSHUA

' Social Contégién‘

Models S

MICHAEL Background 3. 4L

#, Granovetter's model
~MICHAEL

'\ Network version
MICHAEL

o

I

Final size

ICHAEL
} Spreading success
e '{‘S\'/MICIMEL Grdups e

MICHAEL
./

References

‘ CHRIS ’ CHRIS

cHR CHRIS. i
CHRIS {‘

g ¥

CHRIS
.. A -
- —
JOSHU‘? Y

1991: MICHAEL

Ha e 60f110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

MICHAEL
MICHAEL

' Social Contégién‘

Models S
MICHAEL Background 3. 4L
#, Granovetter's model
~MICHAEL
'\ Network version
MICHAEL
N

Final size

ICHAEL
} Spreading success
e '{‘S\'/MICIMEL Grdups

MICHAEL
./

References

0ovo

Sae 6of110



http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

- T e Pt
YLER TYLER 1y
TYLER * VMII:HAEI.
TYLER o S
TYLER

MICHAEL

TYLE R MICHAEL

MICHAEL

TYLER

Social Contagion
Models ;
Backgtound
Granovetter's model
Network versian
Final size
Spreading success
Groups

References

B

Sae 6of110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

MICHAEL
aacoB

e Social Contégién
Models -
MICHAEL Background. U

" Granovetter's model
~MICHAEL

kA Network versian
-~ Final size
Spreading success

Groups

References

CHRIS

Sae 6of110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

L S E

DAN,..

From the Atlantlc(?;'

e

MICHAEL

‘ “MICHAEL
MICHAEL

mcmL
‘/MICIMEI.
MICHAEL

1995: MICHAEL

Social Contag|on
Models

Background
Granovetter's model
Network version

Final size

Spreading success
Groups

References

Ha e 60f110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

DANJEL'

MATTHEW
NICHOLAS

“ MICHAEL
mcunms
~ MICHAEL

ICHAEL

Social Contagion

Social Contagion
Models

Background

Granovetter's model
Network version

Final size

Spreading success

Groups

References

o 60f110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

Social Co'ntaé\imn

NICHOLAS
JACOB

Social Contagion
Models

Backgtound

Granovetter's model
Network version

~ MICHAEL

i Final size
ICHARL
Spreading success

Groups

References

o 60f110



http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

Social Co'ntaé\mn

Social Contagion
Models
Backgtound
Granovetter's model
Network version

~ MICHAEL
o~ Final size
ICHAEL
Spreading success
= (&‘ ICHAEL
k4
7

References

v Groups
MICHAEL
I ‘\

..

g
JOSHUA

o 60f110



http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

T -t o
o

‘ MICHAE-
~ - MICHAEL
L ’ ~ MICHAEL

I ‘\ 7

~MICHAEL

1999: JACOE

Social Contagion
Models ;
Backgtound
Granovetter's model

Network version
Final size
Spreading success
Groups

References

B

Sae 6of110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

Social Contagion
Models ;
MATTHEW Background.

Granovetter's model
“MATTHEW

Tl Network version

Final
M\C\'\AE\' — inal size

Spreading success
_~MICHAEL
~ MICHAEL

Groups

References

MICHAEL

ICHAEL
. ™l

T
JOSHUA

Ha e 60f110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

Mol’
sacom

‘l MATTHEW
ICHAEY

~ MICHAEL
MICHAEL

DAN,

MICHAES  micas.

_ - MICHAEL
~ MICHAEL
S/

MICHAEL

- MICHAEL

2001: JACOE

..

- —
JOSHU‘A.
»

" From the Atlantic®@

Social Contagion'
Models ;
Backgtound
Granovetter's model
Network version
Final size
Spreading success
Groups

5 4
References &

D 60of110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

~NICHOLAS
MICHAEL

~MICHAEL

MATTHEW
= MICHAEL
S/

“wa 60f110

Social Contagion
Models :
Backgtound
Granovetter's model
Network version
Final size

Spreading success
Groups

References



http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

JACOB

ETHAN
‘ MATTHEW

M\C“AE" " MICHAEL
MATTHEW

~MICHAEL

Social Contagion
Models :
Backgtound
Granovetter's model
Network version
Final size
Spreading success
Groups

References

“wa 60f110 ‘


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

JAcog

JACoB

-’ACoB .
THAN
MICHAEL

ETHAN

DANjE, JAcos

JACOB

ETHAN

JOSHUA

From the Atlantic(Z"

JACOB

_MICHAEL

5

- MICHAEL

- MICHAEL
~MICHAEL

—RYAN

= MICHAEL

meop
ETHAN  j,cop 9
ETHAN AEL
el
ETHAN W
EL
B MICHA
Jacop M Jacos
MICHAEL | | con 7
JACOB  Jacos

2004:

e

MICHAEL

PoCS | @pogsvox
Social Contagion

Social Contagion
Models
und

tter's model

ersion

References

[eTTe)

DA 60f110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

From the Atlantic(¥

g
JOSHUA

T

2005: /ACOE

MICHAES  micas.

PoCS | @pocs
Social Cohtaﬁ\mn

Social Contagion
Models

Backgtound
Granovetter's model
Network version

Final size

Spreading success
Groups

References

Ol

o 60f110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

MICHAEL

~MICHAEL

PoCS | @pocs
Social Co'ntaé\imn

Social Contagion -
Models

Backgtound
Granovetter's model
Network version

Final size

Spreading success

Groups

References

Ol

o 60f110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

| 2 PoCS | @pogsvox
Social Contagion

JAc, JACOB A
()3 1oaaN | fcquht Social Contagion

ETHAN LOGAN | Licon

JAc,
0B seos T ETHAN Ky WICHAE ‘6 .
JAMES M\c_\-mi\- ~MICHAEL
Jacop  FTHAM shc08 S
ETHAN DAMIEL | | con <% ’ MICHAEL
DANiEL JACOB ETHAN | sacos " References

ETHAN

JACOB

h

-
NOAH '

[eTTe)

DA 60f110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

EThay

ETh, N

ETHay

ETHan
DaNjg

ALEXANDER

ETHAN - envian

Jacos

JACOB

ETHAN

ETHAN
JacoB.
CHAEL  micas
ETHAN Ml
JACOB - MICHAEL
ALEXANDER 08 ;- MicHARL

JACOB

T 'J‘
ISAIAH
ETHAI

Ly

2008:

PoCS | @bocsvox
Social Contagion

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

Groups

References

[eTTe)

DA 60f110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

ALE)(A N, g LOGAN

- ETHAN ETHAN | can
| ‘“EXANDER

ETHAN ETHAN NTHONY

| Loga
: N JACOB. MICHAEL
HAELY  pichas
JACOB mic
ALEXANDER JACOB __-ALEXANDER
i ETHan " ALEXANDER _tiium o 5y MicAR
XANDER W
Da|
| NIEL ETHAN  Jacos JACOB ‘

Jacos . ETHAN “"

MICHAEL

ETHAN

2009:

From the Atlantic(Z"

PoCS | @bocsvox
Social Contagion

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

Groups

References

[eTTe)

DA 60f110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

T MICHAEL

~MICHAEL

Social Contagion'
Models ;
Backgtound
Granovetter's model
Network version
Final size

Spreading success
Groups

References

Ol

D 60of110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

Social Co'ntaé\imn

Social Contagion
Models

Backgtound

Granovetter's model

Network version
Final size
MICHAEL

Spreading success

_-MICHAEL Groups

References

o 60f110



http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

LIAM LIAM

LIAM " Mason

ICHAEY
~ MASON
LIAM ’ a—
_~MICHAEL

Social Co'ntaéjmn ;

Social Contagion -
Models

Background
Granovetter's model
Network version

Final size

Spreading success
Groups

References

“Da 60f110


http://www.uvm.edu
http://www.uvm.edu/pdodds
http://www.theatlantic.com/technology/archive/2013/10/americas-most-popular-boys-names-since-1960-in-1-spectacular-gif/280852/

Models ™
| Background. i
Granovetter's model

Network version |
Final size ot
Spreading success

Groups

References


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

PoES @bogsvox
Social Contagion

Social Contagion

Models
SUSAH Background
MARY 1

Granovetter's model
bRt ' susAn
LISA

Network version

Final
nal size
SusAN
WA Spreading success
MARY - MARY
MARY
st

Groups
T OMARY
MARY MaR! References
MARY
-
MARY waRY
MARY
v AL
MARY
g MARY
T
LISA

[eTTe)

“Da 70f110


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

Al

Social Co'ntaé;' n

Social Contagion
Models

Background

Granovetter's model

o L

MARY :
MARY

Network versian
Final size

Spreading success
Groups

References

MARY

LISA

1962: LISA

'From the AtlantlcC);'

o 70f110


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

Social Contagion
Models ;
Backgtound
Granovetter's model
Network versian

Final size

Spreading success
Groups

References

Ha e 70f110


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

Social Contagion
Models :
Backgtound
Granovetter's model
Network version
Final size
Spreading success
Groups

References

1964: LISA

Ha e 70f110


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

Social Contagion
Models ;
Background
Granovetter's model
Network versian
Final size
Spreading success
Groups

References

Ha e 70f110


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

Social Contagion
Models ;
Background
Granovetter's model
Network versian
Final size
Spreading success
Groups

References

Ha e 70f110


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

Social Contagion
Models ;
Background
Granovetter's model
Network versian
Final size
Spreading success
Groups

References

Ha e 70f110


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

Social Contagion
Models ;
Background
Granovetter's model
Network versian
Final size
Spreading success
Groups

References

Ha e 70f110


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

Social Contagion
Models ;
Background
Granovetter's model
Network versian
Final size
Spreading success
Groups

References

1969: LISA

Ha e 70f110


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

Social Cohtaﬁjﬂn

Social Contagion
Models

Backgtound
Granovetter's model
Network version

Final size

Spreading success
Groups

References

0ovo

o 70f110


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

Social Contagion -

Social Contagion'
Models

Backgtound
Granovetter's model
Network version

Final size

Spreading success
Groups

References

-
-

g
# ¢ JENNIFER

~
-
e

1971: JENNIFER

|  From the Atlantic

Ol

“ac 70f110


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

Social Contagion -

Social Contagion
Models

e Backgtound
Granovetter's model
Network version

Final size
Spreading success
Groups

References

~
- . -_
e

s ¢ JENNIFER

e

1972: JENNIFER

From the Atlantic(¥

o 70f110



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

.
-
¢

~
-
e

From the Atlantic(¥

g
JENNIFER

JEMNIFER
L~

1973: JENNIFER

Social Contagion -

Social Contagion
Models

Backgtound
Granovetter's model
Network version

Final size

Spreading success
Groups

References

o 70f110


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

.
-
¢

~
-
e

From the Atlantic(¥

g
JENNIFER

JEMNIFER
L~

1974: JENNIFER

Social Contagion -

Social Contagion
Models

Backgtound
Granovetter's model
Network version

Final size

Spreading success
Groups

References

o 70f110


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

.
-
¢

~
-
e

From the Atlantic(¥

g
JENNIFER

JEMNIFER
L~

1975: JENNIFER

Social Contagion -

Social Contagion
Models

Backgtound
Granovetter's model
Network version

Final size

Spreading success
Groups

References

o 70f110


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

.
-
¢

~
-
e

From the Atlantic(¥

g
JENNIFER

JEMNIFER
L~

1976: JENNIFER

Social Contagion -

Social Contagion
Models

Backgtound
Granovetter's model
Network version

Final size

Spreading success
Groups

References

o 70f110


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

.
-
¢

~
-
e

From the Atlantic(¥

g
JENNIFER

JEMNIFER
L~

1977: JENNIFER

Social Contagion -

Social Contagion
Models

Backgtound
Granovetter's model
Network version

Final size

Spreading success
Groups

References

o 70f110


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

.
-
¢

~
-
e

From the Atlantic(¥

g
JENNIFER

JEMNIFER
L~

1978: JENNIFER

Social Contagion -

Social Contagion
Models

Backgtound
Granovetter's model
Network version

Final size

Spreading success
Groups

References

o 70f110


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

Social Cohtaéjﬂn

Social Contagion
Models

Backgtound
Granovetter's model
Network version

Final size

Spreading success
Groups

References

o 70f110


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

Social Cohtaﬁjﬂn

Social Contagion
Models

Backgtound
Granovetter's model
Network version

Final size

Spreading success
Groups

References

o 70f110


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

Social Contagion -

Social Contagion
Models

Backgtound
Granovetter's model
Network version

Final size

Spreading success
Groups

References

o 70f110


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

Social Co'ntaé\mn

Social Contagion
Models

Backgtound
Granovetter's model
Network version

Final size

Spreading success
Groups

References

o 70f110


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

Social Co'ntaé\mn

Social Contagion
Models

Backgtound
Granovetter's model
Network version

Final size

Spreading success
Groups

References

o 70f110


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

PoCS | @pbc;_-S\on
Social Co'ntaéjpn

)
Social Contagion
Models

Background

Granovetter's model
Network version

Final size

Spreading success

Groups

References

i
9|
(o]

“Da 70f110



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

JBIIQ
ASHLEY \
ASHLEY “ e R
ASHLEY ‘
ASHLEY

ASHLEY ASHLEY =

SENNIFER ey o
ASHLEY asusv oy
ASHLEY
ASHLEY  asuey

ASHLEY _,,:n “::m\
1985: JESSICA

PoCS | @] cs)
Social Cohta@bn

Social Contagion
Models -
Backgtound
Granovetter's model
Network version

Final size

Spreading success
Groups

References

0ovo

o 70f110


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

PoCS | @] cs)
Social Cohta@bn

Social Contagion
Models -
Backgtound
Granovetter's model
Network version
Final size
Spreading success
Groups

References

0ovo

va 70f110


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

Social Co'ntaé;' n

AMANDA
m\ et Social Contagion -+
ASHI.EY ASHLEY oy ‘ Models
Asy Backgtound
Ley ASHLEY Granovetter's model
ASHLEY - Network version
AswLEY &

ASHLEY

Final size
ASHLEY ASHLEY ASHLEY Spreading success
ASHLEY Groups
R o]
ASHLEY References
ASHLEY ASHLEY

LEY
ASHLEY asH
ASHLEY  asiev I s

ASHLEY

ASHLEY

1987: JESSICA

0ovo

o 70f110


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

Social Contagion
Models ;
Backgtound
Granovetter's model
Network version

Final size

Spreading success
Groups

References

0ovo

Ha e 70f110


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

PoCS | @pocsvox
Social Co'ntaéiﬂn :

Social Contagion
Models

Backgtound
Granovetter's model
Network version

Final size
Spreading success

ASHLEY  ASHLEY ey
. ASHLEY o
LEY
ASHLEY AsH Groups
ASHLEY -‘ 3 References 5
ASHLEY ASHLEY  asuLeY
ssgy ‘
ASHLEY :
4 =

1989: JESSICA

ASHLEY

i
9|
(o]

o 70f110



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

‘-l"“""m -
ASHLEY ‘ .

1990: JESSICA

PoCS | @pogsvox
Social Cohtaﬁ\{f)n :

Social Contagion -
Models

Background
Granovetter's model
Network version

Final size

Spreading success
Groups.

References

i
9|
(o]

o 70f110


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

| ! ey
| ASHLEY ey o
| ASHLEY ol Lo »5*“" o m".‘;'l"

AS“LE\'

ASI’II\’
st ’ T ASHLEY
ASHLEY ASHLEY
e AT

" ASHLgy ASHLEY ASIII.EV muv st
- R i ATAEY
ASHLEY : _

ASHLEY o

1991:
From the Atlantic(Z'

POES @bocsvox
Social Contagion

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

References

A 70f110


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

POES @bocsvox
‘ Social Contagion

: SARAH 46032
| et " A asr | o Social Contagion
| ASHLEy  AsHLEY : W\ el
| et ; ASHLEY) o . sessiea Background
; 3 1 ‘ Granovetter's model
| ASHLEY W g b”“'ﬂ oo Network version
| ASHI,EY s AsHLEY : Final size
,\SHLE\' . hﬂ‘“" e Spreading success
ASHI.EY \ ASHLEY 5 \ Jessica Groups
“.‘n .' - T ASHLEY R f
: ',wn eferences
ASHLEY ASHLEY e
ASHLEY

e :
““"" ‘mm
ASHI.EY

1992:

ASHLEY o

From the Atlantic(Z'

[eTTe)

A 70f110



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

ASHLEY

ASHLEY

s
i)

ASHLEY

ASHLEY

ASHLEY

1993: JESSICA

g
ASHLEY i xoneY g
ASHLEY R ...
EY
A‘SHLEY ASHLEY ASHL ASHLEY ‘\nsﬂn
e - ©ASHLEY
Y
. ASHLEY e
ASHLEY
ASHLEY
ASHLEY  asuLeY AT

POCS | @poesvox
Social Cohtaﬁiﬂn

Social Contagion
Models

Backgtound
Granovetter's model
Network version

Final size

Spreading success
Groups

References

i
9|
(o]

o 70f110


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

ASHLEY

TAYLOR

ASHLEY

TAYLOR

1994: JESSICA

Social Cohtaﬁjﬂn

Social Contagion
Models

Backgtound
Granovetter's model
Network version

Final size

Spreading success
Groups

References

0ovo

o 70f110


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

Social Co'ntaé\imn

Social Contagion
Models

Backgtound
Granovetter's model
Network version

Final size

Spreading success
Groups

References

\ -~ TAYLOR

B, o,
\2\\ iy
o " JESSICA

" 1995: JESSICA

10O
L .mwn
ASHLEY
ASHLEY

o 70f110



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

Social Co'ntaéjmn ;

Social Contagion -

Models
EMILY Background
psvLeY =

Granovetter's model

Network versian
TAYLOR Final size
Spreading success

Groups

References

TAYLOR

1996: EMILY

From the Atlantic(Z'

“Da 70f110



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

From the Atlantic(Z'

1997: EMILY

PoCS | @bbg§Vox
Social Contaéﬂ'on ;

by
Social Contagion
Models

Background
Granovetter's model
Network version

Final size

Spreading success
Groups.

References

“Da 70f110


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

Social Co'ntaé\mn

Social Contagion
Models

Backgtound
Granovetter's model
Network version

Final size

Spreading success
Groups

References

o 70f110


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

EMILY
.~

TAYLOR

Social Co'ntaé\imn

Social Contagion
Models

Backgtound
Granovetter's model
Network version

Final size

Spreading success
Groups

References

o 70f110


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

2000:EMILY

From the Atlantic(Z'

PoCS l @| ,-§V°X
Social Cohtaé\mn :

Social Contagion -
Models

Backgtound
Granovetter's model
Network version

Final size

Spreading success

Groups

References

va 70f110


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

Social Contagion'
Models ;
Backgtound
Granovetter's model
Network version
Final size
Spreading success
Groups

References

Ol

Hae 70f110


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

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

Spreading success
Groups

References

Hac 70f110


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

Social Co'ntaé;' n

m..\ | ot Social Contagion -
EMMA EMMA o Models

[ Background

E)
Mg . Granovetter's model
LT PR Network version
; EMMA Final size
| Spreading success
| - Groups
i EMa

S 3 References

. -~

EMMA l

¢

2003:EMIL

" From the Atlantic(Z

va 70f110


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

Social Contagion
Models ;
Backgtound
Granovetter's model
Network version

Final size

Spreading success
Groups

References

Ha e 70f110


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

Social Contagion
Models ;
Backgtound
Granovetter's model
Network version

Final size

Spreading success
Groups

References

Ha e 70f110


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

Social Co'ntaé\imn

\ Social Contagion
EMMA - Models
EM:;Q VA Backgtound

EM Granovetter's model
MA EMMA

Network version
Final size

Spreading success

EMMA  EMMA

i A - Groups
i EMa ok MADIZON
e J References
| EMMA  BaMA
558 EMMA &l
j | ' >
| |s»\sELEr’

From the Atlantic(Z'

2006:EMIL

o 70f110



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

2007:EMILY

Social Co'ntaéjmn ;

Social Contagion -
Models

Background

Granovetter's model
Network version

Final size

Spreading success

Groups

References

“Da 70f110


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

o POCS | @pogsvox
3 Social Contaéﬁpn s

.
Social Contagion
Models
Background

Granovetter's model
Network version
Final size

Spreading success
Groups

References

~ From the Atlantic

[eTTe)

“Da 70f110


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

! Social Contagion
Models " i
ouvia Al Background

Granovetter's model

EMMA

Network version

Final size
Spreading success
Groups.

ADDISON

References

From the Atlantic(3

Bt

“ae 70f110



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

' Social Contégién
Models ;

Background

Granovetter's model
Network version
Final size

Spreading success
Groups

References

0ovo

Hae 70f110



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

Social Contagion -

Social Contagion
Models

Backgtound
Granovetter's model
Network version

Final size

Spreading success
Groups

References

o 70f110


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

Social Co'ntaé\imn

Social Contagion'
Models

Backgtound
Granovetter's model
Network version

Final size

Spreading success

Groups

References

. " 2012: SOPHIA

o 70f110


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

sy

Sk

| Science



http://www.uvm.edu
http://www.uvm.edu/pdodds



http://www.uvm.edu
http://www.uvm.edu/pdodds

Things that spread well: Wl %

Social Contagion

o
Social Contagion

Models

Background

Granovetter's model
buzzfeed.com(@" S H
,,,,,,,,,,,, nal size

Spreading success

Groups

References
N P Q

Dangerously self aware: 11 Elements that make a
perfect viral video.(#'

“Ha 100f110


http://www.uvm.edu
http://www.uvm.edu/pdodds
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 s:p.Fead well:

buzzfeed.com "

NG L o Q

Dangerously self aware: 11 Elements that make a
perfect viral video.(#'

+ News ...

PoCS | @pogsvox
Social Contagion

Social Contagion
Models

Background

References

“Ha 100f110


http://www.uvm.edu
http://www.uvm.edu/pdodds
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

L1 OL + clte + fail + wtf:

Oop'!

BUZZFEED FELL. DOWN AND WENT BOG

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

PoCS | @pogsvox
Social Contagion

Social Contagion
Models

vetter's model

rk version

Spreading success
Groups

References

[eTTe)

A 110f110


http://www.uvm.edu
http://www.uvm.edu/pdodds

' The whole lolcats thing: oot gt

Social Contagion

Social Contagion
Models

Spreading success

Groups

References

[eTTe)

A 120f110


http://www.uvm.edu
http://www.uvm.edu/pdodds

POES @bocsvox
Social Contagion

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

References

[eTTe)

A 130f110


http://www.uvm.edu
http://www.uvm.edu/pdodds

| Wtf + geeky + dmg:

PoCS | @pogsvox
Social Contagion

Social Contagion
Models

und

Groups

References

[eTTe)

DA 140f110


http://www.uvm.edu
http://www.uvm.edu/pdodds

Outline :

Social Contagion Models
Background

PoCS | @pogsvox
Social Contagion

Social Contagion
Models

tter's model

Network version

Final s

Spreading success

Groups

References

[eTTe)

A 150f110


http://www.uvm.edu
http://www.uvm.edu/pdodds

- Why social contagion works so well:

LOOK AT THESE PEOPLE. GLASSY-EYED AUTOMATONS
GOING ABOUT THEIR DAILY UVES, NEVER STOPPING
TO LOOK AROUND AND 7047 T™M THE ONLY

CONSCIOUS HUMAN IN A WORLD OF SHEER
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Classes of behavior versus specific behavior :
dieting, horror movies, getting married, invading
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< Are your friends making you fat? (4" (Clive
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Widespread media influence
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Widespread media influence
Word-of-mouth influence

Who influences whom?
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Who influences whom? Very hard to measure...

PoCS | @poesvox
Social Contagion

Social Contagion
Models

Background

References

DA 220f110


http://www.uvm.edu
http://www.uvm.edu/pdodds

Social Contagion

Widespread media influence
Word-of-mouth influence

Who influences whom? Very hard to measure...

What kinds of influence response functions are
there?
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Widespread media influence
Word-of-mouth influence

Who influences whom? Very hard to measure...

What kinds of influence response functions are
there?

Are some individuals super influencers?
Highly popularized by Gladwell '?) as ‘connectors’
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- Social Contagion

Widespread media influence
Word-of-mouth influence

Who influences whom? Very hard to measure...

What kinds of influence response functions are
there?

Are some individuals super influencers?
Highly popularized by Gladwell '?) as ‘connectors’

The infectious idea of opinion leaders (Katz and
Lazarsfeld)'?!
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.- Because of properties of special individualsz..

, %Or éystem level properties?

Is.the match that lights the fire important?
Yes. But only because we are storytellers:

We like to think things happened for reasons ...
Reasons for success are usually ascribed to

LintripSic properties.(examples next). -
Teleological stories of fame are often’easy to
generate and believe. '

System/group dynamics harder to understand
because most of our stories are bth around
|nd|V|duaIs

Always good to examine what is'saidibefore and
after the fact:
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or behavior based on degree of adoption (social
proof)

Economics: Network effects or network
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Externalities = Effects on others not directly
involved in a transaction
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- Social Contagion

Inherent, evolution-devised inclination to
coordinate, to conform, to imitate. |

Lack of information: impute the worth of a good
or behavior based on degree of adoption (social
proof)
Economics: Network effects or network
externalities
Externalities = Effects on others not directly
involved in a transaction
Examples: telephones, fax machine, Facebook,
operating systems
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- Social Contagion

Inherent, evolution-devised inclination to
coordinate, to conform, to imitate. |

Lack of information: impute the worth of a good
or behavior based on degree of adoption (social

proof)

Economics: Network effects or network
externalities

Externalities = Effects on others not directly
involved in a transaction

Examples: telephones, fax machine, Facebook,
operating systems

An individual's utility increases with the adoption
level among peers and the population in general
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Threshold m"odels——response functions

Social Contagion

Social Contagion
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0.4 0.4 References
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Example threshold influence response functions:
deterministic and stochastic
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0.8 0.8
0.6 0.6

a a

0.4 0.4 References
0.2 0.2

[0) o)

0 02 04 0.6 0.8 dl 0 0.2 0.4 0.6 0.8 ik
¢ ¢

Example threshold influence response functions:
deterministic and stochastic

¢ = fraction of contacts ‘on’ (e.g., rioting)
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Threshold mbdels—response functions
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¢

Example threshold influence response functions:

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

Two states: S and I.
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Threshold rhodels

1 25 1
A B c
= 0.8 2 g‘_‘ 0.8
06 o 15 oL 06
e s L
L £ I
< 04 i 04
+
02 05 ] i
0 — 0 0
0 e 1 0 05 1 0 05
;
B ¢ %

Two states: S and |.
¢ = fraction of contacts ‘on’ (e.g., rioting)
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Background.

Granovetter's model
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Two states: S and I.
¢ = fraction of contacts ‘on’ (e.g., rioting)
Discrete time update (strong assumption!)
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‘Threshold. models
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Two states: S and I.

¢ = fraction of contacts ‘on’ (e.g., rioting)
Discrete time update (strong assumption!)
This is a Critical mass model
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Period doubling arises as map amplitude r is
increased.

Synchronous update assumption is crucial
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Threshold models—Nutshell

1. Collective uniformity = individual uniformity
2. Small individual changes = large global changes

3. The stories/dynamics of complex systems are
conceptually inaccessible for individual-centric
narratives.
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| Threshold models—Nutshell

1. Collective uniformity = individual uniformity
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.
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| Threshold models—Nutshell

1. Collective uniformity = individual uniformity
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.

5. But we happily impose simplistic,
individual-centric stories—we can't help
ourselves (..
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“A simple model of global cascades on random

networks"”

D. J. Watts. Proc. Natl. Acad. Sci., 2002 [2°!
Mean field model — network model
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Mean field model — network model
Individuals now have a limited view of the world
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Mean field model — network model
Individuals now have a limited view of the world
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Individual i has &, contacts.
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; ‘Threshold model on a network

Interactions between individuals now represented
by a network.

Network is sparse.
Individual i has &, contacts.

Influence on each link is reciprocal and of unit
weight.
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Interactions between individuals now represented
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Influence on each link is reciprocal and of unit
weight.
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Individuals repeatedly poll contacts on network.
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- Threshold model on a network

Social Contagion

Interactions between individuals now represented = socal Contagion

Models

by a network. s

version

Network is sparse. et

Final

Individual i has &, contacts. S

References

Influence on each link is reciprocal and of unit
weight.

Each individual i has a fixed threshold ¢,.
Individuals repeatedly poll contacts on network.
Synchronous, discrete time updating.

Individual : becomes active when
fraction of active contacts 7+ > ¢,.

Individuals remain active when switched (no
recovery = S| model).
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| Snowballihg'

Start with N nodes with a degree distribution P,
Nodes are randomly connected (carefully so)
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Snowballi.ng'

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

Start with N nodes with a degree distribution P,
Nodes are randomly connected (carefully so)
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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- Snowballing

Start with N nodes with a degree distribution P,
Nodes are randomly connected (carefully so)
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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~ Example random network structure:

chit = QvuIn =
critical mass =
global
vulnerable
component
Q‘grig o /
triggering
component
Qfinal =
potential
extent of
spread

) = entire
network

chit - Qtrig§ chit - innal; and Qtriga innal C Q.
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| Showballing"

An active link is a link connected to an activated
node.
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If an infected link leads to at least 1 more infected
link, then activation spreads.
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Social Contagion
Models
Background

Granovetter's mode

Network version

An active link is a link connected to an activated P |
node References

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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The most .gu'llible

We call individuals who can be activated by just
one contact being active vulnerables

The vulnerability condition for node i:
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The most .gu'llible

We call individuals who can be activated by just
one contact being active vulnerables

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

Which means # contacts &k, < |1/¢; |
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The most .gu'llible

We call individuals who can be activated by just
one contact being active vulnerables

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 1°°!
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The most gU”lble POCS | @pogsvox
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Social Contagion
Models

Background

We call individuals who can be activated by just
one contact being active vulnerables

The vulnerability condition for node i:

References

Which means # contacts &k, < |1/¢; |

For global cascades on random networks, must
have a global cluster of vulnerables 1°°!

Cluster of vulnerables = critical mass
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The most .gu'llible

We call individuals who can be activated by just
one contact being active vulnerables

The vulnerability condition for node i:

Which means # contacts &k, < |1/¢; |

For global cascades on random networks, must
have a global cluster of vulnerables 1°°!

Cluster of vulnerables = critical mass

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

~ Back to following a link:
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A randomly chosen link, traversed in a random
direction, leads to a degree k node with

probability o« kP,.
Follows from there being k ways to connect to a References
node with degree k.
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- Cascade condition PoCS | @pbesvox

Social Contagion

Social Contagion
Models

A randomly chosen link, traversed in a random
direction, leads to a degree k node with

probability o« kP,.
Follows from there being k ways to connect to a References
node with degree k.

Normalization:

S ke i)
k=0
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- Cascade condition

A randomly chosen link, traversed in a random
direction, leads to a degree k node with
probability o« kP,.

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

Normalization:

S kP, = (k)
k=0

So

P(linked node has degree k) = kB

(k)
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Next: Vulnerability of linked node
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Cascade condition

Linked node is vulnerable with probability
1/k
fe= | 1604,
¢/=0

If linked node is vulnerable, it produces k& — 1 new
outgoing active links
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PoCS | @poesvox

Cascade Condition Social Contagion

Social Contagion
Models

Backgrounc

Gr vetter's model

Network version

Linked node is vulnerable with probability

References

1/k

fe= | 1604,
¢.=0

If linked node is vulnerable, it produces k& — 1 new

outgoing active links

If linked node is not vulnerable, it produces no

active links.
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- Cascade condition

Expected number of active edges produced by an
active edge:
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Cascade condition PoCS | @pbesvox
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Cascade condition

Expected number of active edges produced by an

active edge:

R=N (h—1) -8,
[5==1k

kP,
(k)

success

+0-(1-Fy)-

failure
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- Cascade condition PoCS | @pbesvox

Social Contagion

Social Contagion
Models

Background

Expected number of active edges produced by an
active edge:

Group:

References
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- Cascade condition

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

NS g
;(k 1) By <k>>1.

B, = probability a degree k node is vulnerable.
P,, = probability a node has degree k.
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*Cascade condition

(1) Simple disease-like spreading succeeds: 3, =
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 Cascade condition g 4 v

Social Contagion
Models

Network version

(1) Simple disease-like spreading succeeds: 3, =3 .

Group

References
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- Cascade condition

(1) Simple disease-like spreading succeeds: 3, =

i
B8 z;(k 1) <k>>1.

(2) Giant component exists: 5 =1
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- Cascade condition

(1) Simple disease-like spreading succeeds: 3, =

e
B I;(k 1) <k>>1.

(2) Giant component exists: 5 =1

o0

k

1

kE—1)

kP,
7k>1
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- Cascades on random networks

1
. Cascades occur
28 it only if size of
0 06 - max vulnerable
8 04 Fraction of C|USter > 0.
1 Vulnerables
0.2 No Cascades No
Qascad Possible Cascadgs
S 1 2 3 4 5 6 7
Low influence High influence
s o e

v,
Example networks
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Cascades on random networks

1
. Cascades occur
28 it only if size of
O 06 - max vulnerable
8 04 Fraction of C|USter > 0.
1 Vulnerables
System may be
0.2 No Cascades No ’robust_yet_
Qascad Possible Cascadgs f | .
L 1 2 3 4 5 6 7 ragl i
Low influence z High influence
i Sl

Example networks
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Cascades on random networks

1
0.8 size
0O 06 pe
8 Fraction of
- Vulnerables
0.2 No Cascades No
(ascad Possible Cascadgs
0
1 2 3 4 5 6 7
Low influence z High influence
i aan

Example networks

Cascades occur
only if size of
max vulnerable
cluster > 0.

System may be
‘robust-yet-
fragile'.
‘lgnorance’
facilitates
spreading.
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PoCS | @poesvox

Cascade window for random networks

Social Contagion

Social Contagion

30 Models

Back

25 //_7
20 no cascades . /

H
s s e

References

N 15 L X

10 g

cascades

[€)]

influence

&05 0.1 0.15 0.2 0.25
@ = uniform individual threshold

‘Cascade window’ widens as threshold ¢
decreases.

Lower thresholds enable spreading.
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A”'tO'a” Versus random networks PoCS | @poesvox
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For our simple model of a uniform threshold:
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 Cascade window—summary PocS | @poesvox
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netWOI’kS. References
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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.
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PoCS | @poesvox

 Cascade window—summary

Social Contagion

Social Contagion
Models

1. Low (k): No cascades in poorly connected
netWOI’kS. References
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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Threshold ‘co"n‘tagion on random networks
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Next: Find expected fractional size of spread.
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 Threshold cdntagion on random networks

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

Developed further by Gleeson in “Cascades on
correlated and modular random networks,” Phys.
Rev. E, 2008. !~
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‘Determi‘n'ihgﬁl expected size of spread:

Randomly turn on a fraction ¢, of nodes at time
t=20
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- Determining expected size of spread:
| Randomly turn on a fraction ¢, of nodes at time
t=20

Capitalize on local branching network structure of
random networks (again)
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PoCS | @poesvox

| Determining expected size of spread:

Social Contagion

Randomly turn on a fraction ¢, of nodes at time

t=0 Social Contagion
o Models

Back

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

Now think about what must happen for a specific
node i to become active at time ¢:
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PoCS | @poesvox
Social Contagion

| Determining expected size of spread:

Randomly turn on a fraction ¢, of nodes at time
Social Contagion

t= 0 Models

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

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

e t = 0: i is one of the seeds (prob = ¢,)
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| Determining expected size of spread:

Randomly turn on a fraction ¢, of nodes at time
t—i0)
Capitalize on local branching network structure of
random networks (again)
Now think about what must happen for a specific
node i to become active at time ¢:

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

e ¢ = 1: i was not a seed but enough of i's friends
switched on at time ¢ = 0 so that ¢'s threshold is
now exceeded.
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| Determining expected size of spread:

Randomly turn on a fraction ¢, of nodes at time
t—i0)

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

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

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

e ¢ = 1: i was not a seed but enough of i's friends
switched on at time ¢t = 0 so that i's threshold is
now exceeded.

e ¢ = 2: enough of i's friends and friends-of-friends
switched on at time ¢t = 0 so that ¢'s threshold is
now exceeded.
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| Determining expected size of spread:

Randomly turn on a fraction ¢, of nodes at time
t—i0)

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

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

t = 0: i is one of the seeds (prob = ¢)
t = 1: ¢ was not a seed but enough of i's friends

switched on at time ¢t = 0 so that ¢'s threshold is
now exceeded.

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

t = n: enough nodes within n hops of ¢ switched
on at ¢t = 0 and their effects have propagated to
reach i.
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E)V(pecte.:d size of spread

@ =activeat t=0
O =activeatt=1
@ =activeat t=2
@ -ctiveatt=3
@ -tiveatt=4
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E)V(pecte.:d size of spread

@ =activeat t=0
O =activeatt=1
@ =activeat t=2
@ -ctiveatt=3
@ -tiveatt=4
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E)V(pecte.:d size of spread

@ =activeat t=0
O =activeatt=1
@ =activeat t=2
@ -ctiveatt=3
@ -tiveatt=4
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3' E>‘<pecte”d size of spread

@ =activeat t=0
O =activeat t=1
@ - ctiveatt=2
@ -activeat t=3
@ -tiveatt=4
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| E>‘<pecte.d size of spread

@ =activeat t=0
O =activeat t=1
@ =activeatt=2
@ -activeat t=3
@ -activeatt=4
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| Expected Size Of Spread PoCS | @poesvox
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Calculations are possible if nodes do not become
inactive (strong restriction).
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 Expected size of spread

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

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

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

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.
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 Expected size of spread

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

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 ¢).
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 Expected size of spread

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

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 ¢).

Asynchronous updating can be handled too.
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Pleasantness:

&% Taking off from a single seed story is about
expansion away from a node.
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‘E>V<pecte.ﬁd size of spread

Notation:
= ¢y, = Pr(a degree k node is active at time ¢).
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 Expected size of spread
| Notation:

¢y, = Pr(a degree k node is active at time ¢).

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 ¢).

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

Our starting point: ¢, o = ¢q.
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- Expected size of spread RoplE 0 1
‘ Notation:
¢y, = Pr(a degree k node is active at time ¢).

Social Contagion

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

Our starting point: ¢, o = ¢q.

References

(§)¢g(1 — @)% 7 = Pr (j of a degree k node’s neighbors
were seeded at time ¢ = 0).
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 Expected size of spread
| Notation:

¢y, = Pr(a degree k node is active at time ¢).

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

Our starting point: ¢, o = ¢q.

(g»:)q>g(1 — @)% 7 = 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).
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 Expected size of spread

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

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

Our starting point: ¢, o = ¢q.

(g»:)q>g(1 — @)% 7 = 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 kK node was notaseedatt=0is
(1 — o).
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PoCS | @poesvox

Expected size of spread il o
Notation:
¢y, = Pr(a degree k node is active at time ¢). et L

Back

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

Our starting point: ¢, o = ¢q.

References

(g»:)q>g(1 — @)% 7 = 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 kK node was notaseedatt=0is
(1 — o).
Combining everything, we have:

k

¢k,1 = ¢o + (1—¢o) Z( ) 1*¢0)k JBkJ

J=0
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For general ¢, we need to know the probability an edge
coming into a degree k node at time ¢ is active.
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For general ¢, we need to know the probability an edge
coming into a degree 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 a degree k node at time ¢ is active.

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

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

k;

¢z’,t+1 = ¢o + (1 — ¢g) Z ( ) Qt)kiijBk,;j‘

7=0
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For general ¢, we need to know the probability an edge
coming into a degree k node at time ¢ is active.

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

k;

¢i,t+1 =¢o t+ ¢0 Z( ) 1* ) FjBkij'

Jj=0

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

g( )97 (1—6,)F7By;.

¢t+1 = ¢0 (1 2 ¢0

HM8
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For general ¢, we need to know the probability an edge
coming into a degree k node at time ¢ is active.

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

k;

%Z( ‘)oi(1—0

Jj=0

@, 4517 Po t) F‘jBkij'

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

k
¢t+1:¢0 (1*¢’0 Z( )97 1* ) 7jBkj'

HM8

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

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

k;

¢i,t+1 =¢o t+ ¢0 Z( ) 1* ) FjBkij'

Jj=0

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

g( )97 (1—6,)F7By;.

¢t+1 = ¢0 (1 2 ¢0

HM8

So we need to compute 6,... massive excitement...
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 Expected size of spread

kéf)k- = R,, = Pr (edge connects to a degree k node).

Z;‘:g piece gives Pr(degree node k activates) of its
neighbors k£ — 1 incoming neighbors are active.

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

Social Contagion

Social Contagion
Models

Background.

01 e ¢O+ Hw‘m etter »“vy‘:u

kP R k=14, el
G Z @Z (k : 1>903<1 3 Ho)kilijBkj References

kgff' = R,, = Pr (edge connects to a degree k node).

Z;‘:; piece gives Pr(degree node k activates) of its
neighbors k£ — 1 incoming neighbors are active.

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

See this all generalizes to give 0, ; in terms of 0,...
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- Expected size of spread Pacs | @pocsvox

Social Contagion

Social Contagloﬁ 7.
1. 0t+1 = (ég Models
€xogenous

) k?Pk k—1 a0 i
+(1—¢0)Z;Z( )09 (1—0)%=1=9B, . |- ndferaness

R=1 <k;> =
social effects
with 6, = ¢.
o e
oo k -
?’9 +(1_¢0)2Pk2( ) (=B AR Bl
exogenous k=0  j=0

social effects
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| E>‘<pecte”d size of spread

9t+1 = ¢0

N~
exogenous

(k; 1)9tj(1 —§,)*1-0B, .

social effects

= G<9t§¢0)
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; E>‘<pected size of spread:

Retrieve cascade condition for spreading from a
single seed in limit ¢, — 0.
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Expected size of spread: Pocs | @pocsvox

Social Contagion

Retrieve cascade condition for spreading from a Giat
single seed in limit ¢, — 0. Models-
Depends on map 6, = G(0,; ¢).
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 Expected size of spread:

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

Depends on map 6, = G(0,; ¢).
First: if self-starters are present, some activation is
assured:

.Bko > 0.

= kP
G(0; == L

meaning B, > 0 for at least one value of k£ > 1.
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Expected size of spread:

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

Depends on map 6, = G(0,; ¢).
First: if self-starters are present, some activation is
assured:

o0

¢0:Z

[ ] Bko > 0.
meaning B, > 0 for at least one value of k£ > 1.

If 0 =0 is a fixed point of G (i.e., G(0; ¢,) = 0) then
spreading occurs if

B
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| E>‘<pecte.d size of spread:

] W\

If G(0; ¢y) > 0, spreading must occur because
some nodes turn on for free.
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- Expected size of spread: Pocs | @pocsvox

Social Contagion

\ |

Social Contagion

If G(0; ¢,) > 0, spreading must occur because Models

Background

some nodes turn on for free.

If G has an unstable fixed point at § = 0, then
cascades are also always possible.
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 Expected size of spread:

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.

PoCS | @poesvox
Social Contagion

Social Contagion
Models

Background

Granov

References

“Ha > 800f110


http://www.uvm.edu
http://www.uvm.edu/pdodds

 Expected size of spread:

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 < 4, < 1, then for
0, > 0,, spreading takes off.
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 Expected size of spread:

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 < 4, < 1, then for
0, > 0,, spreading takes off.

Tricky point: G depends on ¢, so as we change
by, We also change G.
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 Expected size of spread:

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 < 4, < 1, then for
0, > 0,, spreading takes off.

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

A version of a critical mass model again.
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- General fixed point story: Pocs | @pogsiox

Social Contagion

5 1 > 1 > Social Contagion
Models
2 & e Background
o o s y,7 3 e Granovetter's mode
§ = $ § 2 Network versio
S f S < Final size
G o <] ]
I ] |
% I g
< Z < <
References
0 0 0
0 1 0 1 0 1
0;

0; 0,

Given 6, (= ¢,), 0., Will be the nearest stable fixed
point, either above or below.
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= G(0;; ¢p)

0o

General fixed point story:

< s
(<) 1G]
] |
x I
< <
0 0
1 0 1 0
0, 0; 0,

Given 6, (= ¢,), 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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= G(0;; ¢p)

0o

1
0

Given 6, (= ¢,), 0., Will be the nearest stable fixed

o

i1 =G0 6o)

0
0

General fixed point story:

0;

point, either above or below.

n.b., adjacent fixed points must have opposite

stability types.

1= G(6i; ¢0)

01

Important: Actual form of G depends on ¢,.
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0

11 =G0 ¢p)

 General fixed point story:

=G
Br41 = G(61; o)

0 & 0

1 0 1 0
0, 0 0.

Given 6, (= ¢,), 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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Outline |

Social Contagion Models

Spreading success
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- Early ado'pte"rs“—degree distributions Al o o
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 The multipliér effect:

Top 10% individuals

Cascade size ratio
1

A Bl
Degree|rgtio
08 3 9
%, 0.6 5]
o 2 =
02 Average )
N individuals
® 02 G N -
~m——-——— ~
T
< b =
0 in
§ G TREERT R
O Influence M, Influence My

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
A B
g
]
(]
N
0
3]
T
IS
[&]
%]
©
O Influence M4
Average
Individuals

Skewed influence distribution example.
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- Special subnetworks can act as triggers

A

(M)

(M)

¢ = 1/3 for all nodes
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QOutline

~ Social Contagion Models
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The power of groups...

TEAMWORK
A FEw HArMLESS FLAKES WORKING TOGETHER CAN
UMLEASH AN AVALANCHE OF DESTRUCTION.

despair.com
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~ Extensions

“Threshold Models of Social Influence” (&'
Watts and Dodds,
The Oxford Handbook of Analytical

Sociology, , 475-497, 2009. ¢!

Assumption of sparse interactions is good
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Extensions

“Threshold Models of Social Influence” (&'
Watts and Dodds,
The Oxford Handbook of Analytical

Sociology, , 475-497, 2009. ¢!

Assumption of sparse interactions is good

Degree distribution is (generally) key to a
network’s function
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“Threshold Models of Social Influence” (4
Watts and Dodds,
The Oxford Handbook of Analytical

SOC]Ology, ’ 475—497, 2009 [28] References

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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- Extensions

“Threshold Models of Social Influence” (&'
Watts and Dodds,
The Oxford Handbook of Analytical

Sociology, , 475-497, 2009. ¢!

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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- Group structure—Ramified random g 4 v
networks
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p = intergroup connection probability
q = intragroup connection probability.
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- Context distance g 4 v
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- Generalized affiliation model

geography

LR

occupation

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

age

100
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- Generalized affiliation model networks
~with triadic closure

Connect nodes with probability oc exp~4
where

a = homophily parameter

and

d = distance between nodes (height of lowest
common ancestor)
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- Generalized affiliation model networks
with triadic closure

Connect nodes with probability oc exp—¢
where

a = homophily parameter

and

d = distance between nodes (height of lowest
common ancestor)

7, = intergroup probability of friend-of-friend
connection
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- Generalized affiliation model networks
with triadic closure

Connect nodes with probability oc exp—¢
where

a = homophily parameter

and

d = distance between nodes (height of lowest
common ancestor)

7, = intergroup probability of friend-of-friend
connection

7o = intragroup probability of friend-of-friend
connection
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 Cascade windows for group-based

networks

Single seed Random set seed
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Multiplier effect for group-based networks

Degree ratio
|

Cascade
size ratio

™ Gain

Multiplier almost always below 1.

Cascade

/ size ratio < 1!
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| Assortativity‘in group-based networks
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‘influential.’

15

20

lly infected node

PoCS | @poesvox
Social Contagion

Social Contagion
Models

Background.

References

DA 97 0f 110


http://www.uvm.edu
http://www.uvm.edu/pdodds

| Assortativity‘in group-based networks

0.8

Average J

0.6 Cascade size 0.5 .

0.4 [ [ J k
e000%°0°,

Degreeldistribution
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M / for initiglly infected node

ole—annlll

0

10 15 20
Local influence K

The most connected nodes aren't always the most
‘influential.’

Degree assortativity is the reason.
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Social contagion

- Summary
<% ‘Influential vulnerables’ are key to spread.

gL
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Early adopters are mostly vulnerables. sor
Vulnerable nodes important but not necessary. ki
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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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 (yo-yo's, fashion),
or active = harder to achieve (political messages).

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