
Regional cattle movement 
network observed over a 

time period t

Fitted exponential random 
graph model (ERGM) of 
cattle movement network

Repeated sequential 
simulation of cattle 

movement network over 
time period t

Number of cattle included 
in each movement 

allocated from regional 
observed distribution

Synthetic cattle movement 
network over 50 years

Timing of simulated 
movement events assigned 
from a uniform distribution

Stochastic compartmental 
transmission model

Herd size and R0
in bTB infected herds

Vaccination scenarios

Mortality rate observed in 
Ethiopian dairy herds

Regional herd-level 
prevalence of bTB

Direct vaccine efficacy: 
58% (95% CrI: 34-73)  

Indirect vaccine efficacy:
74% (95% CrI: 46-89)

Proportion calves 
vaccinated: 0%, 100%

Model selection by 
BIC and AIC

Network predictors 
explored: edges, GWESP, 

GW in- and out-degree


