Additional File 5.

Let the expression of gene i at experiment t, Xj(t), follow a Normal distribution with mean
A(t)6, and variance kA(t)6,, where k is a constant. We want to show that the 6 in(2)is
an unbiased estimator of & and z(t) in (2) is a consistent estimator of /1(t) under this

normal model. By (2), /9\, and :1(t) can be computed by
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Statement 1. € is unbiased.
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Proof: E(é):ZE(Xi(t)):i(l(t)ﬁi):@zz(t):ﬁi. So @ is an unbiased estimator
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Statement 2. /AI(t) is a consistent estimator of A(t).

Proof: For i(t) to be a consistent estimator of A(t), it is sufficient to show that
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A(t)—A(t) converges to 0 in probability. By (S4), we have
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We first consider the numerator (Mp) of (S5).
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So the numerator M, converges to 0 in probability as n goes to infinity. Now we consider the
denominator (Dp) in (S5). It is reasonable to assume that 6, ’s are uniformly bounded. That is

that there exists a positive real value A and B, such that A< |6?,| <B for any i. Then we have
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Consequently, for any & >0, we have
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So ;1(t)—/1(t) = '\S—: converges to 0 in probability as n goes to infinity, and then A(t) isa

consistent estimator of A(t). l



