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Access and citation
This is a script written for Mathematica (Mathematica, 2022) (saved in text format).  It is available under the terms of the Open Government Licence v3 from https://doi.org/10.5285/7aab999e-cef9-41c2-8400-63f10af798ec 
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If you do not have access to Mathematica software you can run the script using Wolfram Cloud (https://www.wolframcloud.com/) which provides a free access tier for non-organizational use.
Generation methods
This is a theoretical model of leadership in warfare by exploitative individuals who reap the benefits of conflict while avoiding the costs.  In this model we extend the classic hawk-dove model to consider pairwise interactions between groups in which a randomly chosen leader decides whether the group will collectively adopt aggressive or peaceful tactics.  We allow for unequal sharing of fitness payoffs among group members such that the leader can obtain either a larger share of the benefits, or pay a reduced share of costs, from fighting compared to their followers.  Our model shows that leadership of this kind can explain the evolution of severe collective violence in certain animal societies.
Analytical methods
Our model extends the classic hawk-dove model to consider pairwise encounters between groups of size n.  In each encounter, an individual is randomly selected as leader and the rest of the group assigned as followers.  The leader decides whether the group collectively adopts either aggressive (hawk) or peaceful (dove) tactics, via their disproportionate influence on group behaviour.  Total fitness payoffs to groups are identical to that of individuals in the classic model, except that we also allow for unequal sharing.  Each follower's share of the benefit obtained from fighting is reduced compared to that of their leader, while the leader's share of any costs incurred is reduced compared to that of a follower.  Our model predicts that extreme levels of intergroup aggression will evolve when a subset of group members can initiate conflicts that involve the whole group and when initiators gain a disproportionate benefit (or suffer lower costs) than others.  It suggests that destructive warfare can result from the decoupling of leaders from the costs that they incite.
Quality control
The script was checked for coding errors and results plotted to visualize results and check for inconsistencies.
Details of data structure
This is a mathematica script of theoretical model saved in text format.  Data is contained in one txt file:
BMRP06_01_theoretical_model_collective_violence
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