Additional File 1: Mathematical Proof for
Propositions 1 and 2

Proof for Proposition 1
Let N(ﬁugz_ugl,azﬁ_ugl) denote the posterior distribution of g2 — pg1. Then we have
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When &,,0—py = 0, (I)< —-2- ?E’QJ> < ®(—2) and using (0.1), we obtain <I>(2 _ Lfhgrongr ) <
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easy to show that (0.1) can be rewritten as
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Using (0.2), we obtain (13(2+ Zﬁ%) < 1+ ®(—2) —~0, which implies —j‘;ﬁﬁ >2-071(1+
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<I>< - M) > <I>(2 - N1+ ®(-2) - ’yo)) when &, , ., <0, which completes the proof.
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Proof for Proposition 2

Let dy = Zg2 — Z41. The conditional posterior distribution of the difference in the mean pa-

rameters of the intensities from the two biological conditions jigo — p1g1 under the alternative

hypothesis follow a normal distribution of o, ~ N (Us, x Sgg,Sgg), where Us;, = ;T"ng and
g

S(;f = ﬁ + 27%"2 The confident difference criterion method declares a gene to be DE if
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After some algebra, we can show that (0.3) is equivalent to

n B 3 1 n —% 20’2 202 —% *
[Usy S, | = ‘20’2(%1 - xgz)‘ [ﬁ + %’2} = ldy| [ ngg (nngQ + 1)} = |Eql, (0-4)

where the value of |E}| depends on the cut-off value g through ®(2 + E}) — ®(-2 + E}) =
1 — 7p. Following Yu et al.[1], the CBF method declares a gene to be DE if the Bayes factor
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By choosing Cj to satisfy
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(0.4) and (0.5) are equivalent when log ( 5 + 1) > 2log(Cp). Thus, the confident difference
g
criterion method agrees with the CBF method. This completes the proof.
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