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Analytical social science is a reinvigoration of the idea of social science being a 
search for social mechanisms, a return to an explanatory view of social science. 
Agent-based modeling has been suggested as a fruitful methodology for 
mechanism finding (Hedstrom 2005) because of its capacity to model the micro 
and the macro level of social phenomena and their interconnection via the micro 
level interaction (patterns). 

In this paper we want to explore the idea of social mechanisms and the use of 
ABM to explore them a little further, focusing in particular on the level of 
mechanisms useful for the modelling of social phenomena. For this we compare 
two modelling approaches to collective decision-making. The first one is 
cognitive, based on the Consumat. Here the social mechanisms is seen at an intra 
agent level, modelling the social influence dynamics as dependent upon the 
individuals perception of the decision situation and its personal history.  

Working on social simulation of consumer decision-making the Consumat (Jager 
200) and later Consumat II (Jager and Janssen 2012) have been developed. The 
Consumat model combines in an elegant way many of the leading psychological 
theories on human behaviour and categorizes them into a 2*2 matrix based on 
the level of need satisfaction (LNS) and behavioural control (BC) on the one 
hand, and certainty, type of needs, and cultural perspective (CP) on the other 
hand. Concerning the amount of certainty perceived by the agent, it is either 
confident in its decision making (and thus adopting an individual based 
perspective) or uncertain (thus turning towards others for guidance). If the 
agent has a high need for behavioral control and a high level of need satisfaction 
it reduces the amount of processing needed (using automated reactions) while a 
level on both results in a need for cognitive processing. This gives four general 
strategies humans follow, namely repetition, deliberation, imitation and social 
comparison. This offers an explanation for what Hedström and Beardman (2009) 
call the mimicry principle by proposing a general explanation of why this 
principle at times is selected. In the Consumat II model, the 2*2 matrix is 
extended. Other work on extending the Consumat model to include we-
intentionality and we-intentions (but keeping the 2*2 matrix) is presented in 
Elsenbroich and Verhagen (2012). The outcomes are independent of the choices 
of other agents and the social mechanism is micro to micro, sometimes via macro 
in the sense that social closeness is of importance, but there is no 
supraindividual level. This is the social weakness of the individual based 
Consumat model. 

The other modelling approach is focused on a behavioural level as well, however 
here the mechanism is seen at an inter agent level, modelling the overall 
population dynamics as the consequences of individual decisions. The basis for 
the model into the population dynamics of collective decision-making will be the 
prisoner’s dilemma.  See Figure 1 for the general structure of the game. Instead 



of the original 2-person version we use an n-person prisoner’s dilemma (e.g. 
Schelling, 1973) to represent public goods games with a temptation for free 
riding. Figure 2 gives the generalised payoff representation for a prisoner’s 
dilemma with n players. Although at each point i, the temptation payoff Ti is 
higher than the reward payoff Ri, there is a point where k players cooperate 
when Rk is higher than the payoff P0, where nobody cooperates. This way, 
whereas in the two player prisoner’s dilemma the temptation to defect is clear, 
in the n-player game, there comes a point where thinking of a collective becomes 
fruitful. 

 
 

 

 

 

 
Figure 1. Two person 
prisoner’s dilemma payoff 
matrix. 

 
Figure 2. The n-person prisoner’s dilemma. 

 

Traditional models of n-person prisoner’s dilemmas pitch strategies against each 
other using different policies for strategy change in agents. For example, in 
Wilensky (2002), agents have three strategies: cooperate, defect and TFT. An 
agent changes its strategy if it is dissatisfied with its payoffs over the last five 
rounds. The lower the payoffs, the higher the probability of strategy change. 
Szilagyi (2012) develops a model of an n-person PD using different agent 
personalities to represent strategies. Other possibilities are comparing the 
payoffs of the population or a neighbourhood and to imitate the strategy with the 
highest average payoff.  

Strategies, in this kind of model, are behaviour patterns for agents. Cooperate 
and defect are ‘a-social’ strategies as they do not take into account any social 
information. TFT is a ‘socially aware strategy’, taking into account what 
happened to an agent in a previous move. Rather than using these behaviour 
patterns this model looks at how social information might flow into the decision-
making of agents to conceptualise a situation in a collectivist or individualist 
way. The model looks at three different kinds of triggers:  

Agents decide whether to play collectively or individualistically depending on 
whether (they think that) their “coalition” is big enough (calculated from Figure 
2 with a visibility radius and evaluation schema), on what other people in their 
network are doing, on their identity and image preservation.  



Dynamics depending on k 
i. k is extrapolated from past history (backward looking) 
ii. k is extrapolated from sampling “neighbourhood” (sideways looking) 

(implement on different social structures) 
Dynamics depending on networks 

i. A realistic social network using the social circles model from Hamill and 
Gilbert (2009) 

ii. Dynamic social circles based on trust relationships from (Hegselmann 
and Will, 2012) 

Dynamics depending on identity/image. 
i. Modelling political identity in a constructivist way (Lustick, 2002) 
ii. Social identity as collective intention (de Boer, 2008) 
 

This is in line with existing research on cooperation dynamics, but starting with 
the assumption of the possibility of collective reasoning. It could also be seen as a 
utilitarian version of collectivity, where the collective standpoint is taken but 
conditionally on the outcomes it generates. A collectivist view must not be a 
losing strategy for the individual agent; if it becomes that, the agent changes its 
behaviour. 

The game theory paradigm analyzes decision situations in which the outcome for 
individuals is (partially) dependent on the choices of other agents. 

Discussion  
Thus the Consumat has no model of the mind of the other but it has a model of 
mind for the individual. The game theory paradigm has both (?), however the 
model of mind of game theory is not based on behavioral theory models. 

But which level of modelling gives us the social mechanisms? Do we need both? 
As long as they give us the same outcomes one could say that they just constitute 
models at different levels of resolution. But what if these models diverge, giving 
us contradictory results?  
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