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• Contagion processes arise broadly in the social and biological sciences; 
e.g. the spread of infectious and the diffusion of innovations. 

• Depending on the network structure, the transmission dynamics can have 
different. However, when the structure is too complex (e.g. multipartite 
networks), understanding the properties of the network might not be 
sufficient to predict and compare the transmission dynamics between similar 
networks, especially in stochastic processes. 

• Using computational simulations we develop algorithm that systematically 
compares the transmission dynamics on different networks. 

Calculating	the	area	between	curves	for	each	
trajectories	of	N	simulations	on	each	network

Background	&	Objectives

Transmission	dynamics	in	complex	networks

Conclusions	&	Limitations

Comparing	similarity	of	transmission	dynamic	
between		test	networks	to	reference	networks• If there are multiple networks of similar properties, we can determine 

the distribution of overlaps of each network compared to the reference 
network. 

• The overlap can be calculated for each different parameter values, and 
the similarities of transmission dynamics across the parameter space 
between two different types of networks can be determined. 
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• When there are similar networks, it is hard to measure if the dynamics in 
the network behave similarly to each other

• The three networks are complex networks and show similar network 
properties and transmission dynamics.

• Using the blue network as reference network we would like to compare 
whether the red network or the green network has more similar network 
dynamics.
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• For each network, we can simulate transmission dynamics using 
contagion models (e.g. SI, SIR, Dodds-Watts contagion model).

• The mean of transmission dynamic curve reference network is used as 
the reference curve.

• The area between the reference curve and each realizations of the 
transmission dynamics on the reference network is calculated. 

• N number of areas can be shown as a distribution.

• N number of realizations of transmission dynamics on the red network 
and green network is also simulated.

• Using the reference curve, the area between curves for each realization 
of transmission dynamics on each network is calculated. The area 
between the curves determines not only the distribution of final number 
of infected agents, but the trend of trajectories over the entire time 
period. 

• There are N trajectories, therefore N areas for each network. The overlap 
between area distributions of the red/green network and the area 
distribution of reference network (95% confidence interval) is measured. 

• We developed an algorithm that systematically compares the transmission 
dynamic trajectories of different networks. 

• Our method not only compare the final results of the transmission, but the 
transmission trend over time by using entire temporal simulation results. 

• High overlap values indicate that the transmission dynamics of a network is 
similar to the reference network.

• It addresses the problem of only comparing the end results; when the 
behavior of transmission might be completely different between networks, 
but final number of infection is the same. 

• For highly stochastic processes, the overlap value might be small due to the 
variable possibilities in dynamics. This can be overcome by determining 
overlap values of the reference network to itself. 

• The method needs sufficient amount of reproduced data (in our experiment N 
= 1000). Comparing empirical transmission dynamics between two networks 
would be a challenge because empirical data are not as readily reproducible 
as computational simulations. 


