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bounded confidence and repulsion 

[S. Huet and G. Deffuant, Bounded Confidence with Rejection: Clusters or Scattered 
Opinions? 5-th Conference of the European Social Simulation Association, Brescia, Italy, 
September 1-5, 2008] 
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 [R. Axelrod, The complexity of cooperation, Princeton UP 1997]  
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The algorithm of the evolution in the Axelrod model 

 [Klemm ea PRE 67 (2003) 045101] 



Axelrod: model formulation               [J Confl Res 1997] 
 
Castellano ea: non-equilibrium phase transition with q,  
                 scaling of n(s) at the transition q*, languages?     [PRL 2000] 
 
Klemm ea: ordering stabilized by noise, disordered phase metastable  [PRE 2003a] 
 
Klemm ea: SF networks - q*  N0.39 ; WS networks - q*  p0.39                 [PRE 2003b] 
 
Gonzalez-Avella: disorder stabilized by uniform interaction, like media   [PRE 2005] 
 
Centola ea: breaking bonds between entirely different sites,   
                                     non-stationary phase, anomie?                 [J Confl Res 2007] 
 
Radillo-Diaz ea: threshold-dependent repulsion               [PRE 2009] 

 
 
 
 
 
 

What some other authors have done 



 [Castellano ea PRL 85 (2000) 3536] 



 [Castellano ea PRL 85 (2000) 3536] 

F=2   a=1.6 
F>2   a=2.6 



„…it is tempting to compare the picture derived in this Letter with some recent analysis 
on the diversity of languages [5], which to some extent can be considered as an 
indicator of cultural homogeneity. Gomes and coauthors, by analyzing the statistics of 
more than 6700 languages, have found that the number L of linguistically homogeneous 
regions inhabited by N individuals scales as L ∼ N^(−a), with  a≃ 1.5 for populations 
smaller than 6 × 10^6 individuals. (…) These findings can be compatible with our 
continuous phase transition scenario (a≃ 1.6) assuming the equivalence between language 
and cultural features. However it remains unclear why language spreading is self-
organized close to the transition point or why the value F = 2 should be relevant for 
the process.” 

 [Castellano ea PRL 85 (2000) 3536] 

Looking for applications: LANGUAGES?... 

…or MUSIC?  We hear more than one piece. 
 
…or RELIGIONS? 
  
Some data (International Data Base) suggest that numbers of adherents of different religions fit 
to the (cumulative) Pareto law with the exponent 0.5, but other data (World Christian 
Encyclopedia) do not confirm this. Anyway, the above doubts remain. 
 
         [Ausloos ea , Europhys. Lett. 77 (2007) 38002] 
 
 
 



In this interpretation of the Axelrod model culture is equivalent to 
a set of features, as fashion in clothing, way of talking, 
expressed opinions etc. In any society, these characteristics are 
continuously modified, as they serve also as means to 
reconstruct social identities. In this way, large values of F and q 
as well as the idea of repulsion are justified. 

FADS AND FASHIONS 
   
When people want to be different from others, fads will come and 
go. When some want to be different but others want to copy them, 
the result is fashion: a never-ending chase of followers running 
after leaders. 
 
                     [R. Axelrod,  The Complexity of Cooperation, 1997]   
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If so large F and q are relevant, what is their meaning ? 



 [Klemm ea, PRE 67 (2003) 045101] 

Order stabilized by noise 



 [Gonzalez-Avella ea PRE 72 (2005) 065102] 

B – probability of interaction with a non-evolving site 

„Influence of media” 
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Threshold-dependent repulsion 

[Radillo-Diaz ea PRE 80 (2009) 066107] 

attraction : A -> A+1 
repulsion:   A -> A -1 

 = threshold 



 [Radillo-Diaz ea PRE 80 (2009) 066107] 

Threshold-dependent repulsion 
 = threshold 



new here: more stochastic repulsion  

For a selected pair of nodes (i,k) a position f={1,…,F}  
is randomly chosen.  
 

kfif   : attraction, A -> A+1, prob. A/F 

kfif   : repulsion, A -> A- 1, prob. 1-A/F 

where A is  
the number  
of shared  
features 



new here: initial rate d of active bonds 

 

For each k =1,…,F find the value of m=1,…,q which appears most 
frequently. Set this value at position k for d randomly selected nodes. 



How to prepare an initial state? 
 
 
Option A1: for each position k, the set of d nodes is determined   
  separately and randomly 
 
 
Option A2: the set of d nodes is determined separately as a    
  squared cluster, different for each position k 
 
 
Option B1: the set of d nodes is determined randomly, but it is   
  the same for each position k 
 
 
Option B2: the set of d nodes is determined as a squared     
  cluster, the same for each position k 
 



Numerical results:  
 
NO REPULSION 



no repulsion 
 
F=10, L=50 
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# active bonds vs time. No repulsion.            A1  
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# active bonds vs time. No repulsion.            A2  
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# active bonds vs time. No repulsion.            B1  

q=20 
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q=70 



# active bonds vs time. No repulsion.            B2  
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NO REPULSION – summary : 
 
 
 
The method of preparation of initial states important 
 
Initial states important 



Numerical results:  
 

REPULSION 



A1: for each position k, the set of d nodes is determined separately and randomly 

A2: for each position k, the set of d nodes is determined separately as a squared cluster 

L=50, F=10 

L=50, F=10 



L=50, F=10 

B1:  
the set of d 
nodes is 
determined 
randomly, but 
it is the same 
for each 
position k 
 



L=50, F=10 

B2:  
the set of d nodes is 
determined as a 
squared cluster,  
the same for each 
position k 
 



# active bonds vs time 

L=50  
F=10  
q=20 
d=0.5 
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L=50  
F=10  
q=70 
d=0.5 
 

# active bonds vs time 
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# active bonds vs time L=50, F=10, q=200, d=0.0,…,0.9 
 

d=0.3 

d=0.8 d=0.9 
d=0.7 

d=0.0 
d=0.1 

d=0.2 

d=0.4 d=0.5 



Repulsion, B1, q=200, d=0.2 
No repulsion, B1, q=50, d=0.0 



To assess the usefulness of a modelling technique one has 
to look at the strength of three stages in the use of a 
model:  
 
-(encoding) the map from the known or hypothesised facts 
and processes into the model set-up,  
 

- (inference) the deduction of results from the set-up to the 
outcomes, and finally  
 

-(decoding) the mapping of the results back to the 
phenomena of concern.  
 

Roughly, the usefulness of a model is the reliability of the 
whole modelling chain: encoding + inference + decoding. 
 
     
          [Bruce Edmonds and Mario Paolucci, 2012 
     jasss.soc.surrey.ac.uk/15/2/reviews/6.html] 
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In terms of fashion:  
 
The maximal (although small) cluster is formed only if a set of agents is 
initially endowed with the leading pattern of fashion, i.e. with the leading 
(most frequent) features. On the contrary, the maximal cluster is not 
formed if the same leading features are distributed randomly between 
agents. To make it short, it is not the leading features what make fashion, 
but the leading agents endowed with these features.  
 
Taking this result directly, we are tempted to interpret it in a ‘personalized’ 
way: We could imagine, that some amount of agents endowed with the 
leading features seem to others to be more ideal and worth imitation.  
 



In a society, imitation is complemented by repulsion. 
 
When repulsion is added to the Axelrod model, the 
outcome is a small cluster of units in the same state. 
 
The formation of this kind of cluster depends on the system 
history, and some metastable states are possible. 
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In each society, we observe some ’types’. The concentration of a given type is low. 
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In each society, we observe some ’types’. The concentration of a given type is low. 
 

Thus fashion on the one hand signifies union with 
those in the same class, the uniformity of a circle 
characterized by it, and, uno actu, the exclusion of all 
other groups.        [G. Simmel, Int. Quarterly, 1904] 
(see also Veblen, Bourdieu,…) 
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In each society, we observe some ’types’. The concentration of a given type is low. 
 
The model does NOT capture the dynamic character of fashion.  

Thus fashion on the one hand signifies union with 
those in the same class, the uniformity of a circle 
characterized by it, and, uno actu, the exclusion of all 
other groups.        [G. Simmel, Int. Quarterly, 1904] 
(see also Veblen, Bourdieu,…) 



In a society, imitation is complemented by repulsion. 
 
When repulsion is added to the Axelrod model, the 
outcome is a small cluster of units in the same state. 
 
The formation of this kind of cluster depends on the system 
history, and some metastable states are possible. 
     

p
r
e
d
i
c
t
i
o
n 

n
o
i
t
a
n
a
l
p
x
e 

In each society, we observe some ’types’. The concentration of a given type is low. 
 
The model does NOT capture the dynamic character of fashion.  

Thus fashion on the one hand signifies union with 
those in the same class, the uniformity of a circle 
characterized by it, and, uno actu, the exclusion of all 
other groups.        [G. Simmel, Int. Quarterly, 1904] 
(see also Veblen, Bourdieu,…) 

THANK YOU 


