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Observation: Common patterns in  
(1)   insurgent wars, relation to 

terrorism (Clauset),  
(2) street gangs and online games  

Explanation:  Common ways in which 
humans ‘do’ groups 

Theory:   Soup-of-groups  
No permanent hierarchy or leaders 
Beyond power-law description 

Practical use: Create scenarios, discover 
black swans, risk, prediction 
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Power‐law analysis follows  
Clauset, Shalizi, Newman 
arXiv:0706.1062  

 Global terrorism death + injury:  2.48(7)  
Clauset et al.    J. Confl. Res. (2007) 

But why should a 2.5 power‐law be a  
0’th‐order approximaWon for diverse 
insurgent conflicts and terrorism? 

   our ‘soup of groups’  
fission‐fusion model    NFJ et al. 2005   
arXiv:physics/0506213   0605035    



David Kilcullen, senior policy adviser to Condoleezza Rice



Evolution of largest attack unit in time 
(population = 1000 insurgents) 

‘soup of groups’ model  
(fission-fusion)     

LANL physics/0506213  0605035    



Modifying the probability of  
coalescence-fragmentation so that  
larger attack units are more rigid, gives 

� 

δ = 0.7  corresponds to a power - law with α =1.8

� 

δ = 0  corresponds to a power - law with α = 2.5
exponential  
cut-off at high s � 

logns
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Solve equations in steady-state: 
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Fragmentation into many small parts 
makes sense for conflict,  
and is key for power-law near 2.5  

c.f. binary fission (Gueron-Levin) 

Ruszczycki, NFJ et al.  
arXiv:0808.0032 

2.5 power-law distribution  
is an ‘attractor’ for many  
model generalizations: 

1. Multiple (i.e. > 2) units coalesce 

2. Fragmentation into units   

3. Fluctuating population size N 

4. Heterogeneous characters 
  e.g. multiple factions/identities/roles 

+ some realistic interventions etc. 

� 

s0 > 1

� 

logns

� 

log s

slope 
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α
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Solve equations in steady-state: 
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Beyond power laws . . .  



CS large  

CS large  

CS small  

CS small  

N small 

N small N large 

N large 

CL  

deviation  dominant mechanisms in specific conflict  

use empirical values . . . . 

� 

N = NA + NB

A: Army 
B: Bandits 
C: Civilians 

  ecology of war 
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of attacks up to 

timestep START

  a unified model of insurgent war 





Richardson (1960) Richardson (1960) 



Offline groups: LA street gangs 

Brick Block Boy Crips 
Crazy Brothers Clan 
Crazy Krooks 
Exotic Foreign Creation 
Insane Crips 
Long Beach Suicidal Punks 
Lunatics on Crack 
Naughty-nasty 
Tonga for Life 
Westside Longos   etc. …. 

Online groups, e.g. guilds in World of Warcraft 



NFJ et al., Phys. Rev. E (2009) 

•  LA gang and World of Warcraft guild  
  size distributions do not look similar 

•  neither one is a good power-law 

•  difficult for candidate model to reproduce  
  group size distribution and churn 

•  team model (dark blue) and  
  empirical data (red) in good agreement 

•  kinship model (light blue) is not  

•  online server acts like offline ethnicity 





moWfs 

DerivaWves:  Trafficking drugs, stolen goods (including people) etc. 

In progress . . .  



Conclusions 
1.  Common quantitative patterns in insurgent warfare & terrorism 

 Generic way in which humans ‘do’ insurgency and terrorism 
 Similar soup-of-groups.   No permanent network hierarchy or leaders needed 

2.  Law for ‘Future’ Wars ? 
 Unified model of sizes and timings of events 
 Event sizes:  
 v1.0: One population soup-of-groups  approximate power-law, slope near 2.5 
 v2.0: Two population soup-of-groups gives details beyond power-law  

 Event timings:   
 v1.0:  Probability of acting 
 v2.0: Decision-making, driven by competition for limited resource (media attention) 

 Group dynamics:  
 v1.0:  Probabilistic fission-fusion 
 v2.0: Character-based team formation. Connection to gangs, Internet warfare.  


