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Markov chain process 



Monte Carlo simulation 



 

SIR modeling 



 

Black Swan fractals 



Red Swan instead? 
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likelihood tree 
1235 isolates across 

28 localities 



 



 



 



 

Inward FDI in China (US$ billion), 
1979-2004 

Source: NSBC (1990–2005) 



Boyd and Watts 1997 
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Cambodia, Indonesia, Lao, Thailand and Vietnam
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Gilbert et al. in press 

Asian chicken production 



 



 

Shenzhen, 1988 



 

Shenzhen, 1996 



Pearl River Delta, 1989 and 1997 

Weng (2002) 



 

Phylogenetic evidence  

Vijaykrishna et al. (2008) 



 

Swine flu H1N1 (2009) 
 
 
 



 



 

Howard (2009) 



 

Howard (2009) 



 

Food and Water Watch (2011) 

U.S. factory farm density 



Annual lobbying on 
agribusiness 

Center for Responsive Politics 



 

USDA (2007) 

Mean payouts per crop acre 



http://www.msnbc.msn.com/id/12035370/ 

Price manipulation 



 

Total U.S. corn production 



 





 

Grain imports/exports 

Food and Agriculture Organization, World Bank, USDA, Renewable Foods Association, Food and Agricultural Policy 
Research Institute, Bloomberg, International Grains Council 



 

Grain dumping 



Wise (2009) 



 

Estimated industrially produced poultry 

FAO LEAD (2006) 



 



 



 

The genomic tell-tale 
Multi-continental reassortment 

Garten et al. (2009) 



Agroecological niches 

Hogerwerf et al. (2010) 



 

Agroecological resilience 



xi(t + 1) = bi,0 + bi,1x1(t) + bi,2x2(t) + … + bi,SxS(t) + i(t, x1(t), … , xS(t)) 

Xt = A + BXt-1 + Et,                                             

First-order multivariate 
autoregression (MAR(1)) model  



Bangladesh  (1990-2006) 
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China  (1990-2006) 
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Germany  (1990-2006) 
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Egypt  (1990-2006) 
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Variance 

v = y2 / (1 - l2) 

det(B)2 = det(V - S) / det(V)  



mt = m + Bt(x0 - m) m = (I - B)-1A 

Return times 



= - tr[S] / tr[V] 

≤ max(lB′B) – 1 

Reactivity 



Hogerwerf et al. submitted 



 





 



 

Not so biosecure or inert 





 



 





 

Periurban composites 





 



 



 



 



 



Circuits of capital 

Bergmann (2012) 



 



Van Boeckel et al (in press) 

BSL-4 labs in urban centers 



Reductionist epizoology 



Anistropy undermines factorial 
design 

Wallace and Stern submitted 



 

Virulence and resistance 
post-culling 

Shim and Galvani (2009) 



Worse as no actual 
reproduction in the field 



Source: Ilaria Capua, Istituto Zooprofilattico 
Sperimentale delle Venezie   

Farmer Maxwell’s demon 
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