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Supplementary Text 1: Testing approach on simulated data

To “sanity check” our method, we created a simple simulator to generate toy example line lists, as detailed below, and test whether the correct Rc values are estimated when the mean of the hyperparameter defining the prior distribution is the same as the “true” value (see Figure 1). The simulated line list data generated can be found at https://github.com/IzzyRou/spatial_rcs/tree/main/sim_linelist 


1. We set a number of seed infectors, (Generation 0, G0) which can go on to infect others. Each seed is associated with a time (set at 0 for G0) and a distance ID (randomly generated between 0 and 10 000). The number of individuals they will go onto infect () is drawn from a poisson distribution, with a mean reproduction number.

					(equation 1)

2. These seed infections lead to Generation 1 (G1). To simulate the times of infection ( for generation 1, and their distance from infectors in Generation 0 (, we draw time differences () from a normal distribution of mean 40, standard deviation 15. We draw distances  from an exponential distribution of rate 0.01. 
 								(equation 2)							(equation 3)

0. We then repeat the process, drawing  the number of individuals each individual in G1 will go onto infect  from a poisson distribution, with a mean reproduction number, and drawing time and distance differences from their infectors in the previous generation.

					(equation 4)

0. This is repeated for several generations.

0. From the time and location data, time matrices and distance matrices are created. These are incorporated into the model, with priors set at the “correct” mean value and the mean   estimate is compared to the “true” mean    in the data. We did not simulate missing data for this toy example, so the  epsilon parameter was set at a very low value (1e-20). 

	Simulation and inference algorithm parameters
	True   
	Summary of median posterior estimated from running the algorithm on 10 line-lists generated from simulation

	

 

	0.5
	Median = 0.52
Mean =  0.52
97.5% quantile interval = (0.48, 0.57)
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Supplementary Figure 1:  A) Plot showing relationship between distance and probability density of two cases being linked by transmission. Black lines show 100 draws from prior distribution of parameter, shaping the exponential  Red line is expectation of the prior, points show the function used in simulation.

B)  Plot showing relationship between time and probability density of two cases being linked by transmission. Black lines show 100 draws from prior distribution of parameter alpha, shaping the shifted Rayleigh distribution, Red line is expectation of the prior, points show the “true” function used in simulation. 
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