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Simulation details. Let X0 = (X;04, Xi05)T be
the RNA amounts for gene i, i = 1,2,...,m, on
a randomly-selected individual under conditions A
and B. Suppose that X g is distributed according to
No(p;,3;), the bivariate normal distribution with
mean p; = (p;a, pip)? and covariance matrix

zi:af(; f) (1)

Equivalently, we can write
Xio=p; + €, (2)
where €; ~ N2(0,%;), i = 1,2,...,m. Let X; be
the observed expression from a microarray. We write
Xi=p;+ €+, (3)

where ¢, = (¢ia,dip)T ~ N2(0,721,) represents
hybridization variability, ¢ = 1,2,...,m; by Is, we
mean the 2 x 2 identity matrix.

Suppose we form three technical replicates on a
single individual. Then, the three observations can
be written as

Xijr =M T € + @jj, (4)

1=1,2,...,m, j =1,2,3. If, on the other hand, we
sample three independent individuals, we obtain

Xijr = p; + €ij + @y, (5)

i=1,2,....,m, j = 1,2,3. Note that, in terms of
Figure 1 in Choe it et al, € represent variability in-
troduced in columns 1-4, while ¢ represents the vari-
ability introduced between column 4 and 5.

The simulations summarized in Figures 2—4 were
generated as follows. For m = 15000 genes, base-
line means ;o were generated from the N(0,1) dis-
tribution. Then, for 6000 alternative genes, differ-
ential expression was created by sampling §; from
the N(0,1) distribution. The means for each al-
ternative gene were formed as p;4 = p0 + 0; and
Wi = pio- The means for the remaining 9000 null
genes were formed as pu;a = p;p = pi0- The stan-
dard deviations o; and 7; were taken to be 0.3 and
0.2, respectively. The correlation parameter p was
chosen as 0.85. In simulation one, three technical
replicates were formed. In simulation two, three bi-
ological replicates were formed. The above scenario
was simulated 30 times.



