Supplementary material

1 Formulas

The overall likelihood can be expressed as:
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The marginal posterior distribution is:
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Divide the integral into two part: I; and Is:
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Then the log transformed marginal posterior distribution is:
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Allowing cell level noise, the overall likelihood is modified as follows:
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The marginal posterior distribution is:
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Divide the integral into two part: I; and Is:
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Then the log transformed marginal posterior distribution is:
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2 Prior Specification

We adopt standard conjugate priors for the model parameters. The prior pa-
rameters 7o, 0oj, Boj, @1; and B1; are specified as follows:

First we estimate the linear transformation factor a; using least square with-
out intercept. To keep our model simple and avoid over-fitting, the linear trans-
formation factor a; is restricted to be significantly different from 0 and 1. The
difference z;; is defined as y;; — a; - x;.

We calculate the sample mean fip; and sample variance ﬁgj of the difference
z;j in each column, and set 7p; = fig;. Next we calculate the sample variance
&2 of column variance @gj, and choose apj, Boj, such that the prior distribution
Inverse Gamma(aoj;, Fo;) has mean 9y; and variance 63.

To choose o, B1; in each column, we select z;; with absolute value less
than 6¢;/2 in that column and calculate their sample variance fﬁj. Let 67 be
the variance of all @fj s, and choose a1, and (315 such that the prior distribution
Inverse Gamma(a j, f15) has mean 07; and variance &7.

We use non-informative priors for row indicator r;, column indicator e; and

cell-level indicator ¢;j, i.e., m,, = m,; = m,, = 1/2.



