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Social Influence and Opinion 
Formation 
 
From Crowds to Crises seminar  
 
 
Michael Mäs 

 
 

Aims of this lecture 

-  Get an understanding of the central models of social influence 

  - What are the core assumptions of these models? 

  - What are the core implications of these models? 

 

-  Understand the most important research problems that are studied with 
 models of social influence 

 

-  Get an overview over existing solutions to these problems 

Axelrod, R. (1997) The Dissemination of Culture - a Model with Local Convergence and Global Polarization. Journal of 
Conflict Resolution 41: 203-226. 

Hegselmann, R. und U. Krause (2002) Opinion Dynamics and Bounded Confidence Models, Analysis, and Simulation. 
Journal of Artificial Societies and Social Simulation 5: 

Mäs, M., A. Flache, K. Takács und K. Jehn (2012) In the Short Term We Divide, in the Long Term We Unite. 
Crisscrossing Work Team Members and the Effects of Faultlines on Intergroup Polarization.  Organization Science, 
published ahead of print - see journal webpage 
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Axelrod’s model of cultural dissemination  

-  Based on two core assumptions: 

-  Homophily: “people are more likely to interact with others who share many 
of their cultural attributes”(p 209)  

Robert Axelrod 
University of Michigan 

1984: The Evolution of Cooperation 
1997: The dissemination of culture   

Axelrod’s model of cultural dissemination  

-  Based on two core assumptions: 

-  Homophily: “people are more likely to interact with others who share many 
of their cultural attributes”(p 209)  

-  Social influence: “interactions between two people tend to increase 
 the number of attributes they share”(p 209) 
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Selection and influence might create a self-reinforcing process  

What will be the outcome of this process? 

a) Monoculture 

b) Cultural Polarization 

Under which conditions will there be monoculture or 
polarization? 

Axelrod’s model 

-  Agents hold a number of nominal features – each can take several traits 

-  Agents are placed on a grid and interact only with their neighbors 
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-  In each iteration of a simulation run: 

1)  The computer randomly picks an agent s 
2)  The computer randomly picks one of the neighbors of s (n)  
3)  The Computer calculates the similarity between s and n (0 ≤ sims,n ≤ 1) 
4)  s and n interact with a probability that is equal to their similarity  

No interaction:  

-  return to step 1 

Interaction:  

-  Random selection of a 
feature where s and n differ 

-  Let s adopt n’s trait 

-  Return to step 1 

This is a so called von Neuman 
neighborhood with a radius of 1  

A typical run  

(mmaes: But not the end) 
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How many regions emerge? 

First intuition: “the more variety that is possible among cultures, the 
greater the number of stable regions there will be.” 

Neg. effect of number of features: “with more features there is a greater 
chance that two sites will have the same trait on at least one feature and 
therefore will be able to interact.”(p. 212) 
Pos. effect of number of traits: “When there are few features and many 
traits, there is a good chance that two neighbors will share no features and 
thus be unable to interact.” (p. 213) 

What is the effect of network density? 

Axelrod varied the number of neighbors of each agent (4,8,12)  

“Larger neighborhoods result in fewer stable regions. Averaged over 
the nine types of culture, small neighborhoods have 3.4 stable regions, 
medium-sized neighborhoods give 2.5 stable regions, and large 
neighborhoods generate only 1.5 stable regions.”(p 213) 
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What is the effect of the size of the population? 

Small 
territories do 
not have 
enough sites 
to contain 
many different 
cultures  

We already 
know that  

Why does this 
happen? 

Axelrod varied the number of agents on the grid (4-10000)  

-  Assume two neighbors A and B that are perfectly dissimilar 

-  However A is part of a large cultural zone (set of agents that are not 
perfectly similar but that share some features) 

-  Agents in this zone influence each other and step by step become identical 

-  In this process agent A will adopt several traits and it can happen that he 
suddenly shares a feature with B and interaction (and influence) becomes 
possible 

-  In large populations the influence process in cultural zones lasts relatively 
long, thus it is very likely that A will adopt a trait that will make him become 
more similar to B 

-  As a consequence it is in large populations less likely that cultural 
differences survive. 
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Some problems of Axelrod’s model 

-  What happens if we allow for cultural perturbations? 

-  Klemm et al. introduced mutation 

- Small mutation rate: monoculture + some fluctuation 

- Large mutation rate: unstable diversity 

 Two simultaneous mechanisms: 

 -  Mutation creates spontaneous “bridges” between disconnected regions 

 -  Mutation introduces new diversity 

-  What happens when we introduce interaction noise? 

- With small probability r’ some agent i is influenced by some agent j no 

  matter how dissimilar they are 

Are there other problems? 

Are there assumptions that you consider implausible? 

Discuss with your neighbor whether there are further problems. 

 

You have 3 minutes. 
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-  Already in the 1950s, researchers have developed models of social influence 
(French, Abelson, Lehrer, Wagner) 

-  Classical models are based on three core assumptions 

-  There is one main outcome: 

 As long as no set of agents is completely cut off from influence there will 
always be overall consensus  

-  Agents hold opinions, which are measured on a metric scale 

-  Agents interact in a network. Fixed 
weights wij describe the strength of 
influence between two agents i and j 

-  Agents adopt opinions similar to 
weighted (wij) average of whole 
population 

-  Abelson: ”what on earth one must assume in order to generate the bimodal 
outcome of community cleavage studies?" (1964: 153) 

Classical models of social influence 

Rainer Hegselmann  

 

Ulrich Krause 

 

-  The Bounded Confidence Model has been developed by Hegselmann and 
Krause. However, there is also a second group of researchers around 
Guillaume Deffuant that developed a very similar model. 

-  Basic Ideas 
-  Continuous opinions 
-  Agents can in principle be positively influenced by all others (full network) 

-  Influence weights are not linear and are not stable 

-  All agents within a certain confidence level εi have the same influence on i 

-  All agents outside this confidence level have no influence on i 

Bounded Confidence Models  
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-  Many assumptions concerning εl and εr are possible, e.g.   

-   εl and εr are the same for all agents (uniform level of confidence) 

-   εl = εr (symmetric confidence) 

-   εl and εr depend on the opinion (opinion dependent confidence) 

Symmetric confidence (εl = εr )  

-  Hegselman and Krause conducted computer simulations    
-  N=625    

-  Uniform start distribution of opinions    

-  Simultaneous updating    

εl = εr 

=0.01 

εl = εr 

=0.15 

εl = εr 

=0.25 

-  Three typical simulation runs:    
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-  Results of simulation experiments (50 runs per BC-condition)    
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Average relative 
frequency of opinion 

Note that this figure is misleading (also 
when there are e.g. two peaks, it can be 
that all runs ended in consensus 

Similar effects of social influence are known in other fields 

Mussel bed (Wootton 2001)  

Cells (Ingham et al 2008)  Bacteria (Ingham et al 2008)  

Schools of fish  
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Traveling ants  

- Lane formation  

- Syncronized steps (Millenium bridge London)  

- oscillation at bottlenecks 

- Syncronized clapping 

Traveling ants Flocks of birds 

Typical examples of Human self-organization  

Asymmetric confidence (εl < εr )  

εl = 0.03        εr =0.15 εl = 0.10        εr =0.25 
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Opinion dependent Asymmetry  

0 +1 
J 

εl εr 

influential others 

J 

εl εr 

influential others 

J 

εl εr 

influential others 

m=0 

εl + εr =0.6 

m=0.99 

m=0  - no bias 

As m increases, bias 
becomes stronger 
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Summary and Discussion of BC-Models  

•  Ok, this is easy    

•  However, opinions converge when we add noise    

-  BC-model can generate consensus    

-  BC-model can generate stable group splits   

•  And it does not work when population starts 
with consensus    

•  However, you need to assume a BC-bias 
(asymmetric confidence)    

-  BC-model can generate extremization   

•  and you need extremists who are less open to 
influence (opinion dependent asym.) 

•  However, the poles are not really reached    

-  BC-model can generate polarization    

•  Where do the extremists come from. BC-model 
fails to generate extremists 
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Are there other ways to explain polarization? 

Which additional assumptions could on include to make polarization possible?  

Discuss with your neighbor. 

 

You have 3 minutes. 

-1 +1 
J J 

-1 +1 
L L 

Models of negative influence 

-  4 core mechanisms 

-  Homophily (liking of similar others) 

-  Heterophobia (disliking of dissimilar others) 

-  Social influence (tendency to become more similar to those I like) 

-  Rejection (tendency to become more dissimilar to those I dislike) 
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Discussion of negative influence approach 

•  Predictions are quite robust to noise    

-  The model can generate polarization (at the extremes)    

•  Extremists at the beginning are not needed    

•  No empirical confirmation for rejection mechanism 
-  Problems:    

•  Can not generate extremization (all agents move towards one extreme) 

•  Can not generate polarization out of consensus    
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The Persuasion model  

-  New social influence mechanism 

9  Opinions are influence indirectly by the exchange of 
arguments (= information)   

9  If actors with similar opinions meet and their opinions are 
based on different arguments, then their opinions should 
be reinforced (= more extreme) (Myers and Lamm, 
Isenberg)   

9  In combination with homophily, this could end in opinion 
polarization     

-1 +1 
J J J J 

Initial difference between subgroup averages 

Increased difference between subgroup averages 
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Thanks 


