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S3 Appendix: Simulation-based calibration results for
calibration method 1 (Bayesian inference using
MCMC)

One-parameter case

After collecting 75,000 MCMC iterations, discarding 25,000 for burn-in, then thinning
based on the ESS of the chain, the shortest thinned chain contains 60 iterations. By
setting L = 50, we do not need to use the rank approximation (Eq. 6) on any samples.
Therefore, the results in Fig 11A directly follow the thinning and truncation procedure
presented in Talts et al. [1]. A χ2 test performed over the L+ 1 bins returns a p-value
of 1.6 ∗ 10−191, which rejects the null hypothesis of uniformity.

Two-parameter case

In the two-parameter case, the shortest thinned chains contain 8 iterations. However,
for many samples (93 out of the total 1666), it was not possible to find an ESS value
that eliminated auto-correlation — even if we use L = 8 to eliminate the need for a rank
approximation, we expect that auto-correlation would still be present. We present the
results with L = 8 in Fig 1.

Fig 1. SBC results for calibration method 1. (A) SBC histogram in the
two-parameter case over the mobility parameter. (B) SBC histogram in the
two-parameter case over the jumping probability parameter.
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The SBC histograms for both the mobility and jumping probability (Fig 1) display
non-uniformity (from a χ2 test, mobility p-value = 2.78 ∗ 10−125, jumping probability
p-value = 3.81 ∗ 10−53), but it may not be due solely to incorrect posterior inference,
since there is still some auto-correlation in the posterior samples θ1, ...θL. However,
given the level of non-uniformity, the small number of auto-correlated samples, and the
similar failure in the one-parameter case, it appears likely that the non-uniformity
observed in the SBC histogram is not solely due to the remaining auto-correlation in
samples, but also in part due to incorrect posterior inference.
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