
Figure 17: Marginal posterior distributions estimated with MCMCMC for the chains data
with randomly permuted chronological order of statements. The first row of the figure shows
posterior for α, ρ, and ν, ordered from left to right. The bottom row of the figure show
similar plots for ι, β, and ν.

the properties of the reshuffled data in order to show that our model does not produce the
same results regardless of what the data looks like. Specifically, the analysis shows that the
order of reporting results in the literature (i.e. the historical patterns) can indeed make a
substantial difference in the parameter estimates obtained.

Now let us consider analysis of only non-uniform (zero-one) chains. Essentially, we are
taking only the “controversial” data from the literature and using the model to estimate pa-
rameters on this interesting subset. Accordingly, it is expected to see different results for the
non-uniform subset of data than the complete dataset. In fact, the resulting estimates look
very different: the distribution for ρ is essentially uniform. Both momentum parameters, α
and ι, have much smaller means, although the α-parameter is still significantly greater than
0. Furthermore, the two-universe phenomenon (two modes of the posterior distribution in
the analysis of the complete dataset) is no longer observed: the false-negative error estimate
is reliably low, and the false-positive rate is reliably high.

in different sequences contain the same nucleotide and appear uninformative. Yet removing the constant
sites can lead to inference of incorrect tree with the maximum likelihood method or distance-matrix methods,
and to vast overestimation of the evolutionary distances. Very similar logic is applicable to our modeling.
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