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hybrid threats 

face-to-face covert many-to-many evolving 



collaborative efforts 

1. community classification from sparse 
geo-social data 

 

2. sacred values in a networked crime game 

 

3. gang twitter-space 

 

 

 

 



1. geo-social community detection  



assigning individuals to gangs 

sparse geo-social data ground truth 

LAPD Hollenbeck Field Interviews in 2009 

W =
A+Wg

2



mathematics of segmentation 

Cahn-Hilliard binary fluid separation Ginzburg-Landau Functional 

diffuse interface double-well 
potential 

Graph with fixed topology 

known class 

graph Laplacian 

DI DWP fidelity points 

Bertozzi, Andrea L., and Arjuna Flenner. (2012). Diffuse interface models on graphs for classification of 
high dimensional data. Multiscale Modeling and Simulation, 10:1090-1118.  



multiclass segmentation 

31 distinct gangs 

unknown 

White Fence 

Highlands 

The Mob Crew 

Breed St. 

E 18th St. 

Avenues 43 

unknown 

≥ 6 gangs 
37 vertices 

multi-well potential 

Garcia-Cardona, C., A. Flenner, A.G. Percus (2012). Multiclass Diffuse Interface Models for Semi-Supervised 
Learning on Graphs. Proceedings Pattern Recognition Applications and Methods. (in press). 

 



rapid discovery of gang affiliations 

starting multi-well 
first step 

ground truth 



group heterogeneity 

starting accuracy 69% ground truth 



2. sacred values networks 

within-gang opportunity between-gang focus 



an evolutionary crime game 
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victimization   social response  strategy replication 



Dystopi
a  

Utopia  

utopia achieved with initial 
conditions N = 1000, I = 40, V = 
960 

dystopia achieved with initial 
conditions N = 1000, P = 40o, V 
= 600 

M.B. Short, P.J. Brantingham and M.R. D’Orsogna. (2010). Cooperation and punishment in an adversarial 
game: How defectors pave the way to a peaceful society Physical Review E 82:66114-1-7.  
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defining sacred values 
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semi-utopia dystopia 

S.G. McCalla, M.B. Short and P.J. Brantingham.  (2012). The Effects of Sacred Value Networks 
within an Evolutionary, Adversarial Game. Journal of Statistical Physics. (in press). 



defining gangs 
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gangs + Extended SVN 
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semi-dystopia 

the negative consequences of tribalism 



gangs in the lab 

• peripheral members of larger gangs will show a 
greater tendency to… 

– become a criminal type & join their adjacent gang 

– form LSVN links with all gang members 

• lab-based experiments scheduled… 

 utopia 

M.R. D’Orsogna, R. Kendall, M. McBride and M.B. Short.  (2013). Criminal Defectors Lead to the 
Emergence of Cooperation in an Experimental, Adversarial Game. submitted to PLoS One. 



3. gang violence & routine activity 

crimes cluster 

at boundary between gangs 
1999-2002 shootings 

P.J. Brantingham, G.E. Tita, M.B. Short, S. Reid (2012). The Ecology Gang Territorial Boundaries. 
Criminology 30:851-885. 

observed (red), theory (black) 



gang “Twitter-space” 

White Fence Tweets White Fence Territory 

London

Los Angeles

Tokyo

spatio-temporal activity crime correlations content 



journey-to-tweet 

distance from home (mi) 
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social media use tied to 
local activity patterns 

geotagged tweets 
in Hollenbeck, LA 

218 users, 87k tweets 



journey-to-crime 
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social media use maps to 
local activity patterns 

all Part I crimes 2003-2009 

distance from home (mi) 

p
er

ce
n

t 
o

f 
cr

im
es

 

crime is local too 

all Part I crimes 
Los Angeles 2003-09 



biasing ‘onside’ behavior 

Clover 



biasing ‘offside’ behavior 

State Street 



hybrid threats 

face-to-face covert many-to-many evolving 



research productivity 
• 41 papers published or in press (CUMULATIVE) 
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•  17 papers submitted  
 

1. Bradonjic, Milan, Aric Hagberg, Nicolas W. Hengartner, Allon G. Percus, "Analyzing component sizes in general random intersection graphs by eliminating structural 
dependencies," submitted to Random Structures and Algorithms. 

2. Bradonjic, Milan, Aric Hagberg, Nicolas W. Hengartner, Nathan Lemons, Allon G. Percus, “The phase transition in inhomogeneous random intersection graphs,” 
submitted to Discrete Mathematics. 

3. Breiger, R.L., E. Schoon, D. Melamed, V. Asal, R.K. Rethemeyer. 2012. “Comparative configurational analysis as a two-mode network problem: A study of terrorist 
group engagement in the drug trade.” Revised and resubmitted. 

4. Candelo, N., S. Forbes, S. Martin, M. McBride, “Endogenous Formation of Terror Networks: Theory and Experiment,” May 2012, Working Paper 

5. Cho, Y.S., A. Galstyan, J. Brantingham, and G. Tita, Latent Point Process Model for Spatial-temporal Networks. Submitted to 9th Bayesian Modeling Applications 
Conference, 2012.  

6. D’Orsogna, M., R. Kendall, M. McBride, M. Short.  2012.  “Criminal Defectors Lead to the Emergence of Cooperation in an Experimental, Adversarial Game.” 
submitted to PLoS One. 

7. Hogg, T., and Lerman, K. Social Dynamics of Digg. Submitted to World Wide Web Journal. Preprint at 
http://www.aaai.org/ocs/index.php/ICWSM/ICWSM10/paper/viewFile/1470/1868 

8. Kianercy, A., Galstyan, A. Allahverdyan, A, 2012. Co-Evolving Networks of Game-Dynamical Agents, in submission to Phys. Rev. E. 

9. Kim, E., Chang, Y., Graham, J., Iyer, R. and Maheswaran, R.  Moral Values and the Social Ultimatum Game.  Submitted to the International Conference on Social 
Computing, Behavioral-Cultural Modeling, & Prediction (SBP), 2012. 

10. Lerman, K., Ghosh, R. and Surachawala, T. Social Contagion: An Empirical Study of Information Spread on Digg and Twitter Follower Graphs, submitted to ACM 
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13. McBride, M., R. Kendall, M. Short, M D’Orsogna.  2012.  “Crime, Punishment, and Evolution in an Adversarial Game” submitted. 

14. Melamed, D., A.J. West, and R.L. Breiger, 2012. “Community Structure in Multi-Mode Networks: Applying an Eigenspectrum Approach.” Under submission. 

15. Merkurjev, E., T. Kostic, and A. L. Bertozzi. An MBO Scheme on Graphs for Segmentation and Image Processing. Submitted SIAM Journal of Image Processing, 2012.  

16. Raghavan, V., A. Galstyan, and A. G. Tartakovsky. Hidden Markov Models for the Activity Profile of Terrorist Groups, submitted to Annals of Applied Statistics.  

17. Ver Steeg, G., and A. Galstyan.  Inferring Predictive Links in Social Media Using Content Transfer, submitted to WSDM’13 
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28. Benjamin Sudakov, UCLA, bsudakov@math.ucla.edu 

29. Matt Valasik, UC Irvine, mvalasik@uci.edu 
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• MA/MS STUDENTS (CUM) 
1. Pranav Vaniawala, ISI 

2. Ning Yu, ISI 

3. Suchindra Agarwal, ISI 

4. Luyan Chi, ISI 

5. Gautam Koshik, ISI 

6. Avinash Kashyap, ISI 

7. Pratik Pattani, ISI 

  

• UNDERGRADUATE STUDENTS (CUM) 
  

1. Ian Drayer, NSF REU student 

2. Kym Louie, NSF REU student 

3. Joy Yu, NSF REU student 

4. Raymond Ahn, NSF REU student 

5. Peter Elliot, NSF REU student 

6. Kyle Luh, NSF REU student 

7. Emmanuel Tsukerman, UCLA IPAM RIPS Summer Student 

8. Olivier Mercier, UCLA IPAM RIPS Summer Student 

9. Perla Salazar, UCLA IPAM RIPS Summer Student 

10. Daniel Vazquez, UCLA IPAM RIPS Summer Student 

11. Alexander Newman, ISI 

  

• DOD AND LAW ENFORCEMENT CONTACTS 
  

1. Arjuna Flenner (China Lake) 

2. LTC Clark Frederick (JSOC) 

3. Capt. Sean Malinowski (LAPD) 

 

 



geo-social structure of gangs 

rivalry network territories activity patterns 

LAPD Hollenbeck Policing Division 


