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ABSTRACT 
Development of computer tools to understand how social 
identity beliefs of interacting social groups evolve in 
response to various changes can help use better understand 
root causes of intergroup conflict and design intervention 
strategies to address such confliects.  This paper develops a 
socio-cognitive model of social identity dynamics and 
illustrates how agent-bases social simulation can be a 
valuable tool for theory refinement.   
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INTRODUCTION 
The Western Military commanders are increasingly being 
asked to take into account the secondary and tertiary effects 
of their actions on the “hearts and minds” of their target 
populations similar to the way that they take the 
physical/kinetic effects of their actions into account.  The 
problem is that while there are a number of tools that 
commanders can use to assess physical effects of their 
kinetic actions, commanders have little or no access to 
computer tools for assessing the human terrain effects of 
kinetic and non-kinetic actions, and select actions that are 
most likely to produce desired human-terrain effects.  The 
reason we have computer simulation tools that allow us to 
precisely simulate and predict the physical impact of a 
kinetic action is that centuries of physics allows us to 

isolate irrelevant physical terrain processes and variables 
from the relevant ones.  We currently do not have an 
equivalent socio-cognitive model of human terrain that 
isolates variables and processes most relevant to the 
development of socio-cultural beliefs that cause and 
perpetuate inter-group conflict.  This article argues that 
agent-based social simulation can be a useful addition to the 
traditional social science toolkit of human-subject 
experimentation (both controlled experiments in the lab and 
in-the-field participant observation) and development of 
verbal models to explain an isolated phenomenon 
(occasionally accompanied by mathematical modeling). 
Agent-based social simulation (ABSS) can help build and 
refine integrated testable theories that connect micro-level 
individual cognitive tendencies with macro-level socio-
cultural patterns.  We illustrate this approach by developing 
a socio-cognitive model of group-interactions that 
integrates elements drawn from social identity theory [8], 
rational choice theory [1], and entrepreneurship theory [7, 
10, 5].  

Rational Choice Theory 
Rational Choice Theory suggests that when faced with a 
number of possible actions, people select the action that 
seems to them to offer maximum utility in the given 
situation [1].  While rational choice models of human 
behaviour have had some success in explaining human 
behaviour in a wide range of domains, they have also been 
criticized for their inability to account for people’s 
seemingly irrational behaviour in various situations.  By 
acknowledging people’s deep seated desire to feel good 
about themselves, social identity theory allows us to see 
that seemingly irrational decisions may be rational after all.  

Social Identity Theory (SIT) 
Social identity theory (SIT) is considered to be one of the 
most well developed socio-cognitive theories of intergroup 
conflict [8, 1].  SIT specifies that people’s intergroup 
behavior is primarily driven by their need to maintain a 
positive self-esteem.  People belong to groups because they 
derive part of their esteem from their affiliation with 
various social groups present in their information 
environment.  Thus, the higher the social status of a group 
people feel strongly affiliated with (i.e., their in-group), the 
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moving to this group. The Status variable was controlled 
for, and the Pearson values recalculated to see if this 
was the case. The direction of the correlation between 
Mobility and Outgroup Permeability did change to 
become positive, but was still of negligible strength 
(0.080). Surprisingly, controlling for Status also 
increased the strength of the correlation between 
Mobility and Ingroup Permeability (0.130).  

2- Individuation is weakly negatively correlated with 
Resources (-0.170). This could be because the resources 
were averaged over the entire group, as opposed to 
looking at the resources of individual agents.  There was 
a weakly negative correlation with stability (-0.1) and a 
correlation of (-.094) with legitimacy. Individuation was 
also weakly negatively correlated with Outgroup 
Resources (-0.218), Status (-0.254), and Outgroup 
Status (-0.118), and there was a moderate negative 
correlation with Individual Weight (-0.437). 

3- No correlation was found between Collective Strategies 
and Permeability, but there was a weakly positive 
correlation with resources (0.138).  

a. There was found to be a moderate negative 
correlation between Outgroup Resources and 
Attack (-0.416). 

b. There was no correlation between Raising 
Boundaries and permeability, legitimacy, or 
stability, but there was a weak correlation with 
resources (0.261).  There was also a weak 
negative correlation with Outgroup Resources 
(-0.284), Individual Weight (-0.121) and 
Outgroup Status (-0.111). 

c. There was found to be a negative correlation 
between Lowering Boundaries and the 
difference between Outgroup Resources and 
Ingroup Resources (-0.395). Lowering 
Boundaries was also negatively correlated with 
Outgroup Resources (-0.306), Permeability     
(-0.116) and positively correlated with 
Outgroup Status (0.119).  

d. There was not a strong correlation between 
Denigrate and Outgroup Stability (-0.095). It 
was, however, weakly positively correlated 
with Resources (0.215) and Status (0.131), and 
weakly negatively correlated with Outgroup 
Resources (-0.332) and Outgroup Status (-
0.145). 

e. There was no correlation between Delegitimize 
and Outgroup Legitimacy.  

f. Glorify was weakly negatively correlated with 
legitimacy (-0.109), as well as Outgroup 
Resources (-0.324) and Outgroup Status (-
0.130). It was positively correlated with 
Ingroup Resources (0.251).  

The Pearson Correlations values were found to be weaker 
than expected. A possible explanation for this is a violation 
of the assumption of linearity. The scatterplots of the data 
appear to support this explanation, as the relationships 
between the variables do not seem to be straightforwardly 
linear.  

As a summary of the preceding correlational analyses, a 
step-wise linear regression was conducted for each social 

 Mobility Individuation De-
personalization 

Raise 
Boundaries 

Lower 
Boundaries Glorify Attack De-

legitimize Denigrate 

Ingroup 
Resources .187** -.223** - .318** .181** .216** .163** -.063** .189** 

Outgroup 
Resources -.033** -.190** .061** -.287** -.308** -.327** -.417** -.073** -.332** 

Individual 
Weight -.001** -.437** -.529** -.123** -.081** .025** .168** - - 

Ingroup 
Permeability .081** .412** -.048** -.048** - -.050** .057** - - 

Ingroup 
Legitimacy -.020** -.132** - .072** .019* -.101** - - -.027** 

Outgroup 
Permeability .096** -.024* -.031* - - - - - - 

Ingroup 
Status - .151** .377** -.136** .189** -.032* -.043** - .072** 

Outgroup 
Status .265** -.054** -.062** - - - - - - 

Table 1: standardized β co-efficients for regression sociostructural variables and social identity management strategies. 
** significant at the p < 0.01 level (2-tailed); * significant at the p <.05 level (2-tailed) 

 



identity management strategy. The final models were 
chosen as they accounted for the greatest percent of the 
variance. The standardized β co-efficients from the final 
models of the most significant variables are shown in Table 
1. 

Table 2 summarizes these relationships by listing the top 3 
most relevant variables from Table 1.  It shows that out-
group resources were negatively correlated with all of the 
collective identity management strategies.  This means that 
agents are more likely to denigrate, glorify, attack and 
change entry conditions targeting groups that are believed 
to have few resources.  We expected out-groups that have 
low to moderate resources to be attacked more often 
because (1) out-groups with very low or nil resources have 
no booty to offer potential attackers, and (2) out-groups that 
have higher resources than in-groups are not likely to be 
defeated in the event of an attack.   

As Error! Reference source not found. shows, as 
expected the frequency of attacks on out-group members 

decrease as the out-group resources decrease and the attacks 
peak in the mid-range.  However, the attacks do not 
decrease as quickly with the drop in average group 
resources as we had expected it to.  We did not expect out-
group resources to have any bearing on the collective 
strategies other than attack and raise boundaries.  The 
results shown in Error! Reference source not found., 
however, indicate a similar relationship between out-group 
resources and all collective strategies.  All of the collective 
strategies initially increase in frequency as the out-group 
resources increase, peaking in the mid-resource range and 
then decrease sharply as the out-group resources increase 
further. Virtually no collective action is taken against out-
groups that have very high resources.  

 

 

 

 
 

 

Table 2: The top 3 sociostructural variables significantly correlated with each of the identity management strategies, ranked by 
the magnitude of the observed correlation.  No significant correlation was found between delegitimize and any of the measured 
independent variables 

 

 
Figure 1: A graph showing the relationship between frequency of attack and average out-group resource

Furthermore, all collective strategies (except delegitimize, 
which was rarely adopted and thus insufficient data was 
available) are also positively correlated with in-group 
resources.  As in-group resources increase, agents become 
more likely to engage in collective strategies against the 
out-group members. This makes some sense because all 
collective actions require expenditure of considerable 

resources by social identity entrepreneurs (SIDs) for 
creation and dissemination of a message.  Since group 
resources are a major component of group status, groups 
with higher resources are more likely to have a higher 
status.  Groups with higher status are also more likely to 
have agents with low individuation weights more of whose 
self-esteem depends on the social component.  These very 
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depersonalized agents with high resources become SIDs 
and call others to collective actions.  In case of attack (but 
not other collective actions), ordinary agents are more 
likely to respond to a call if they believe that their group has 
higher resources than the target outgroup because they 
believe that they are more likely to defeat a poorly 
resourced enemy.  This explains the strong negative 
correlations between attack and outgroup resources. As 
discussed earlier, we also expected to find a negative 
correlation between outgroup resources and raise 
boundaries.  However, we did not expect to find such 
relationships between all collective actions and outgroup 
resources.   The reasons for that relationship are a bit more 
complicated and need more discussion of the costs and 
benefits of collective actions. 

The benefits that an agent derives from taking various 
collective actions depend on the amount of social-esteem it 
would gain from lowering the status of the out-group or 
increasing the status of the in-group.  Lowering the status of 
the out-group would be beneficial to an agent that has a 
negative affiliation for that out-group.  However, if the 
agent has a positive relationship with an out-group, 
lowering its status would lead to a decrease in overall social 
esteem, thus preventing an agent from considering it.  Since 
out-groups with vast resources and higher status are more 
likely to elicit positive affiliation from outsiders, this may 
explain the observed negative correlations between out-
groups status and frequency of all collective actions. 

We did not anticipate either of these two emergent patterns 
(namely, the positive correlation between average group 
resources and collective actions, and the negative 
correlation between outgroup resources and collective 
actions) for all collective actions.  Such emergent patterns 
are often argued to justify spending the time and effort on 
developing agent-based social simulation models because 
they allow us to learn about those consequences of the 
theory that are difficult to see without the aid of such tools.  

CONCLUSIONS 
The main contributions of this paper are (a) the 
development of an integrated theoretical model of social 
identity dynamics, (b) the development of an agent-based 
social simulation system based on this theoretical model, 
and (c) empirical evaluation and analysis of the results of 
running the agent-based model.  The emergent relationships 
between frequency of various social identity management 
strategies and various socio-structural variables 
demonstrate the promise of using agent-based social 
simulation as a tool for socio-cognitive theory refinement.   
Iterative theory refinement and computational modeling can 

help us towards the goal of the development of a predictive 
sociocognitive model of social identity dynamics in human 
societies that can be used to develop human terrain 
visualization and simulation systems of use to military and 
civilian decision makers. 
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