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1928-1933: first sociograms
- Sing Sing prison,
- a reformatory for deliquent girls,
- public and private Brooklyn schools.

https://archive.org/stream/whoshallsurviven00jlmo#page/38/mode/2up
www.slate.com/articles/technology/future tense/2014/10/j | moreno a psychologist s 30s experiments invented social networking.html
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...within a given more or less homogeneous group
members of an alien group may be introduced (...)
The group can assimilate, as it were, a certain number,
but beyond that point

assimilation is rendered difficu
and the group tends to
along the lines of cleavage createc

It or impossible
oreak up
by the alien group

forming a minority group within t

ne majority group.

[J. L. Moreno, Who shall survive? A new approach to the problem

of human interrelations,

Washington D.C., 1934]

https://archive.org/stream/whoshallsurviven00jlmo#page/2/mode/2up



https://archive.org/stream/whoshallsurviven00jlmo

Aw exomple of o socLometrie test :
dotoe from 37 Mexican sehhool classes

1. Select 5 persons whom you like most, and assign them points from 1to 5
2. Select 5 persons whom you dislike most, and assign them points from -5 to -1

example: girls on girls
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A test of stotistical significonce

Xz _ (k + m)(klmZ B I(2m1)2

>6,635 ? for statistical significance 0,99
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[N. Mantel, J. of the Amer. Statistical Assoc. 58, 690 (1963);
S. Brandt, Statistical and Computational Methods in Data Analysis, Springer, 1997, Table 1.7]



Top Ten Social Networking Websites
World social networking map shows the popularity of social networking websites across the world.
The map is based on the data collected using Alexa and Google trends for Website traffic.
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- clustered oL E
- assortative 100:0' T I ""‘-1?“ o Ll
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Degree (d)
cee Network C
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LiveJournal | 0.330
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Newman, PRL 2002 (arxiv.org/pdf/cond-mat/0205405.pdf)

Newman, SIAM Rev 2003 (arXiv:cond-mat/0303516)

http://konect.uni-koblenz.de/networks/soc-Livelournall
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homophily : similarity breeds connection
social contagion : connection breeds similarity

Do people befriend others who are similar to them, or
do they become more similar to their friends over time?

movies, music & homophily

Exceptions: classical/jazz — contagion
indie/alternative — anti-contagion

[Lewis et al., PNAS 109 (2012)]

TWOTNET

black  hispanic white other

black 506 32 69 26
g hispanic 23 305 114 38
z white 26 46 509 68
other 10 14 47 32

Newman, SIAM Rev 2003 (arXiv:cond-mat/0303516)
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Coevo|Ving voter mode|

The model system is a network of hodes decorated

with spins. Two processes compete here:
rewiring (->homophily) and flips (->contagion).
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[F. Vazquez, V. M. Eguiluz, M. San Miguel, PRL 100 (2008) 108702]



Equations of motion after Vazquez et al.

density of
active links prob of n active out of k
links
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[F. Vazquez, V. M. Eguiluz, M. San Miguel, PRL 100 (2008) 108702]



Equations of motion after Vazquez et al.

density of

active links . ) .
active links <-> frozen links

/ flip \
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[F. Vazquez, V. M. Eguiluz, M. San Miguel, PRL 100 (2008) 108702]



Equations of motion after Vazquez et al.

k
For the binomial distribution ZnB(n/k) =kp
n=0

d & =
S Tn2B(n/k) =k2p? +ko(1- p)
n=0

then L= 2 [(1 p)(u-1)(1-2p)-1]= f ()
)7,

Fixed points: f(p*)=0 ,then p* =0 (frozen phase)

or
p*, = - p)p-1)-1 (active phase)

2(1-p)(1-1)

[F. Vazquez, V. M. Eguiluz, M. San Miguel, PRL 100 (2008) 108702]



f(p),

>
¥ P
P p*k
P* isunstable, p*, existsand is stable, iff M >0
df (p)| 2 7 s
o I (D VZS RS
P lyoo H
-2
Hence M >0 for p<pc:Iu 1
P i

p is the probability of rewiring. If p is large enough, active links disappear.

[F. Vazquez, V. M. Eguiluz, M. San Miguel, PRL 100 (2008) 108702]



M, — humber of links aa
fromatob K., b
\ S flip, probability 1-p
N, >N, —1
rewiring, probability p Np = N, +1
Maa — Maa _2kaa
|\/Iab_>|v|ab_1 Mab_)Mab_kab_l_kaa
M,.—>M,, -1 M, —> M, -k, +Kk,_

I\/Iaa—>|\/|aa+2 Mbb_)Mbb_l_Zkab



kba

M., — humber of links

from b to a Ky, o >4
\ S / flip, probability 1-p
N, >N, +1
rewiring, probability p Np = N, -1
M., —>M_+2k,
Ivlab_)l\/lab_l Mab_>Mab+kbb_kba
Moa = My, =1 Mp, = My, =Ky, + Ky,

Moo = My, +2 M, > M, -2k,



Parameterization:(m, p, B, ]

N, +N_=N \
N, —N_=Nm Nf;(lim)

— — N,U hen N
M+—_M—+_TIO enee M++:71u(1—p+ﬂ)
M, +M__+M_, +M__ =Ny N
M., -M__ = Nup M= =r=h)

M, -mean degree of node +

Nu=M_+M__ hence U, = fh——
Ny =M_+M_



Equations of motion
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What could seem a bit strange:

Ag = (- p)uB(t) + pm(t) = const_|

only rewiring, m = const

p=1
p=0 only flips, [ = const

The final solution depends on the initial state.
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Summary

The simulations confirm the mean-field result A; = const.

The model has been generalized for the case when
the mean numer of neighbors of a node depends on its spin.

Technical details in Toruniewska et al., PRE 96 (2017) 042306.

In terms of social networks, the numbers of acquaintances
can be different for members of different groups.

In the active phase, this difference disappears.
In the frozen phase the group is split (o =0),
and the numbers of acquaintances remain different.
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