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Markov Chain Monte Carlo — further details

Uniform priors were chosen to span two orders of magnitude above and below the original fitted values,

with βTear−Aq,r ∈ [6× 10−9,6× 10−5] and βAq−Vit,r ∈ [0.01,100] for model fit 1 and βAq−Vit,r ∈ [6× 10−3,60]

for model fit 2. The target distribution was sampled in log10 space to prevent over sampling from higher

magnitude parameter values. A Gaussian transition kernel was used for sampling (in log10 space), with the

mean taking the value of the previous step and a standard deviation ofσk = 0.02 for both parameters in model

fit 1, and σk = 0.1 for model fit 2. The noise was assumed to have a Gaussian distribution, with standard

deviation σ= 10−3 in model fit 1 and standard deviation σ= 0.1 for model fit 2 at all data points (ensuring an

even weighting of each data point). The values of σk and σ were chosen, in part, to obtain acceptance rates

close to the often quoted optimum of 0.234,1 achieving an acceptance rate of 0.254 for model fit 1 and of

0.250 for model fit 2.The total number of MCMC iterations was 3×106 for both model fits. Initial parameter

values were chosen as the original fitted values ((βTear−Aq,r,βAq−Vit,r) = (5.93× 10−7,0.929) for model fit 1

and βAq−Vit,r = 0.577 for model fit 2), avoiding the need for a burn in. Alternative initial values were also

tested, with the chains converging to the same region of parameter space.

References

1. A. Gelman, W. R. Gilks, and G. O. Roberts. Weak convergence and optimal scaling of random walk

Metropolis algorithms. Ann. Appl. Probab., 7(1):110–120, 1997.
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