1 Estimation of emission probabilities
In this section we show in detail how to derive (7) and (8) in the article: Plugging first (5) and (6) and then

(4) into (3) yields
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Then, applying this and (2) with § being of the general form, i.e.
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with the term in brackets being ¢)l(fl) .

2 Last two source combinations in Table 4

One might wonder why the fourth source combination achieves a higher probability than the fifth one for the
following reason: The fifth source combination assigns Subtype B and C to different sources, whereas the
fourth one does not. Hence, the emission probabilities of the fifth source combination fit the nucleotide fre-

quencies better. That is, emission probabilities of (0.082, 0.918) and (0.031, 0.969), respectively, correspond



better to nucleotide frequencies of (4, 46) and (0, 3), respectively, than using joint emission probabilities of
(0.077, 0.923) for both. Hence, one could expect a higher probability for the fifth source combination.

This phenomenon can be explained by the following toy example: Let us assume the nucleotide frequencies
were both (0, 1) instead of (4, 46) and (0, 3) and let us assume that a = (1, 1), i.e., a flat prior for p. Applying
the same reasoning, one would then expect the probabilities for the fourth and fifth source combination to be
about the same since one does not loose or gain much by modeling Subtype B and C together or separately.
But in fact, neglecting Subtype A, the probabilities of the fourth and fifth, respectively, source combination

are % and %, respectively. To understand this, we have to look at the probabilities
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which is basically the first equation after (4) in [1]. Since P(7ig|p) = P(fic|p), denoting f(p) = P(fip|p) and

using that in our example p is one-dimensional, we have that (1) equals
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As f is a function whose mass is concentrated on a small fraction of its support, (1) is larger than (2).

and (2) equals

Or, speaking less mathematically, modeling the two subtypes separately instead of jointly, gives the prior
probability a larger influence which leads to p' not well supported by the observed nucleotide frequencies

becoming more probable.
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