Heider -balance , asymmetric ties,
and gender segregation
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Hylasandthe Nymphs John William Waterhouse, 1896




Latinclassof prof. Zb. Minakowskj LOin Otwock, 1957
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Sex =Dbiologicaldifferences
gender=matter of culture, socialclassification
[AnnOakley 1972]

| am not whoyouthink | am;
| am not whal think | am,;
| am who | think you think | am

[?]

Xit isonlyrecentlywhen| graspedhat punchingboys
IS not the only thing which | cando with themX
[a girl of 11]



Example ofan experiment
tiads of 4-olfl chidren i n mbo@tory U

+ thick carpet (1/2 sessions)

Percentof time periods when childred engagedn:

boys(n=30,25) girls (n=22,16)
rough& tumble play 14.3, 20.0 4.7, 3.3
trampoline 9.2,11.5 15.2, 19

[JanetA. DiPietrg Rough and tumble play: A function of gend&evelopmentaPsych., 1981]



Behavior of children in pre - school
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[C. N.Jacklin E. EMaccoby Sociabehaviorat 33 monthsin samesex andnixedsexdyads
ChildDevelopment, 1978]

Age Rateof playingwith the same :oppositesex
4.5years 3:1
6.5years 11:1

[E. EMaccoby C. NJacklin Gendersegregationin childhood
in Advancesn childdevelopment andbehavior Acad Press, NY 1987]



Data from 37 Mexican school classes

1. Selects personswhomyou like most, andassigrthem pointsfrom 1 to 5
2. Selects personswhomyoudislikemost, andassigrthem pointsfrom -5 to -1

example girls on girls
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Cognitive dissonance

IS the mental stress or discomfort
experienced by an individual
who holds two or more contradictory 3
beliefs, ideas, or values at the same time,
or is confronted by new information ‘
that conflicts
with existing beliefs, ideas, or values.

Leon Festinger, 1919989

[L.FestingerA Theory of Cognitive Dissonar@anfordUP1957;
E. AronsonTheSocialAnimal 1972;
www.simplypsychology.ofgognitivedissonance.htnjl



Heider balance

Fritz Heider, 1894988

A friend of my friend is my friend

A friend of my enemy is my enemy
An enemy of my friend iIs my enemy
An enemy of my enemy is my friend

[F.Heider Attitudes and Cognitive Organizatiofhe Journal of Psycholog$ (1946)107]
[E.Aronson V.Cope MyS vy S Yedefnsis my friend, J. ofPersonality& Soc Psych. 8 (1968) 8]
[compendium.open.ac.dk



Discrete algorithms on complete graphs

1. LocalTriad Dynamics (LTDactson randomlyselectedtriads

2. Constrainedlriad Dynamics (CTDhonitorednumber# ofimbalancedriads
- selectrandomlyatie; if changedhow # ischange®
- if #decreasedOK
- if #increasedwithdraw the change
- if #the same, p¢changg=1/2

[T. Antal, P.LKrapivsky S.RednerDynamics ofocialbalanceon networks, PRE 72 (2005) 036121]



LTD

CTD

Example®f jammedstatesfor N = 9nodes
(negativeties not shown)

- stableimbalancedstateso jammedstates 0

- always producesa balancedstate, butwhichone?
- the dissonanceanincrease
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jammedstatesfor N=26

[T. Antal, P.LKrapivskyS.RednerDynamics ofocialbalanceon networks , PRE 72 (2005) 036121]
[S. AMarvel, S. HStrogatz J. MKleinberg Energyandscapeof socialbalance PRL 103 (2009) 198701]
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Proposition Hoo
of a deterministic evolution ol N
5 .
G Ax = \.
d =G % Xikxkj | l*.y
t (; — k . : !
/1 N time
positive -
_ 2 onlyif . -
G(x) =1- X Xy | X - I : JHL
keepsx; both friendly [N U B | -
in the rangg-RR) or both BT R :
hostile TN 1l
( 1| UM ]
ForG(x)=1,jammedstatesdo notappeafMarvelet al). | |Lm ﬁj

WYYZI t® DI ¢ NEhHeitdetbalanteda cintiiRofisSapproachnt. J. Mod. Phys. C 16 (2005) J7t
[S.AMarvel J.Kleinberg R.DKleinbergS.H.StrogatzZContinuougime model ofstructuralbalance
PNAS 108 (2011) 1771]



Do asymmetric ties allow for the Heider equilibrium

Equationsof motion dx (i, j) _ G(x(i, )Y x(i.k)x(k, )
dt

k=ij

where G(x)=001-x)01+ x)

Stabilityconditions  x(i, j) = sign > x(i,k)x(k, j)

k=i,

Heiderequilibriumconditions X(i, j)x(@,K)x(k, j)>0

31 21 N

N =3 / + —\\\
\— +

Eachink isa productof its neighbors=>stability inducessymmetry
symmetryinducesequilibrium



5. 2?0 states 96 ofthem are stable only 16 ofthem in equilibrium

N =




Main Idea:

to includea mechanisnof directreciprocity.
a likeyouas much agoulikeY S €



