
chapter 19632

• Increasing symmetry. Raw signal intensity distributions are often skewed with a

long right tail, reflecting the presence of some very high intensities in the data

set. Log-transformed intensities often have a more symmetric and bell-shaped

distribution, reducing the risk that subsequent visualizations and statistical

analyses become dominated by outliers.

• Stabilizing variance. The variation in measured raw intensities typically grows

with the average intensity. Many statistical methods are sensitive to such effects.

If the standard deviation is roughly proportional to the mean, log-transforming

the data will make the variance less dependent on the mean (see e.g. Box et al.,

2005; page 321).

Usually logarithms to base 2 are used. The log-transformation offers easy interpreta-

tion, as a unit increase of the log-intensity corresponds to a doubling of the RNA con-

centration, while a unit decrease corresponds to a halving of the RNA concentration.

Example 19.3
The effect of log-transforming array intensities is illustrated for three genes

in Figure 19.3. For one of the genes (FNTB), the intensity distribution after

application of the log-transformation is markedly asymmetric.

Figure 19.3 Effect of logarithmic transformation on signal intensity distribution.
Intensity distributions are shown for three genes (GAS6, FNTB, and SRP14) before
logarithmic transformation (top row) and after logarithmic transformation (bottom
row). Data are from Affymetrix single-colour gene expression arrays.
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