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The simulated data set in Figure 1 has 420 genes and 17 conditions, and contains 5 clusters. The modeling of
the simulated data set is an effort to show the power of our methodology, and is a preliminary effort to model gene
expression data sets. We do not claim that it is the correct model for gene expression data sets.

Let D(i, ) be the simulated expression level of gene 4 and condition j in the simulated data set with five
clusters in Figure 1. Let D(4,j) = 6; + A;j * (a; + Bi¢(i, 5)), where ¢(i, j) = sin(25Z — 22%). ; represents
the average expression level of gene 4, which is chosen according to the standard normal distribution. 3; is
the amplitude control for gene ¢, which is chosen according to a normal distribution with mean 2 and standard
deviation 0.3. (%, j) models cyclic time series data, two cycles in this case. A cluster is modeled with a phase
shift. k is the cluster number, which is chosen according to Zipf’s Law [Zipf 1949], which allows us to model
clusters with different sizes. A; is the amplitude control of condition j, chosen according to the normal distribution
with mean 1 and standard deviation 0.1. §; represents an additive experimental error, chosen according to the
normal distribution with mean 0 and standard deviation 0.1.
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