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Text S3: The MDL Principle and Local Alignment Statistics

It is instructive to compare equation (12) of the main text to the E-value formula for un-
gapped local alignments with score S bits:

E(S) = K

(
M∏

i=1

Ni

)
2−S , (1)

where K is a constant dependent upon the specific scoring system [1]. The E-value is less than
1 whenever S exceeds

∑M
i=1 log Ni + log K. This is the same condition as that for preferring

T1, except with log K replacing LW . If we wish to equate these conditions, however, we have a
seeming problem, because K is always less than 1, implying log K is negative, whereas LW is
positive. The problem can be resolved by observing that L(T1) should represent the description
length of only “effectively independent” parameters [2]. In other words, when it is difficult
to choose among various values for a theory’s parameters based upon the data, the effective
parameter space is correspondingly smaller than it might appear. This is the case here, because
it is frequently difficult for the data to strongly prefer one alignment position vector ~s to another
with all coordinates increased or decreased by a small integral constant, and it is also frequently
difficult for the data to strongly prefer one value of W to another. Accordingly, we postulate
that these considerations imply that the term LW in equation (12) of the main text should be
replaced by log K, with K derived from the statistical theory [1]. For both DNA and protein
sequence comparison, using BILD scores with standard Dirichlet priors, calculation shows that
log K tends to decrease as the number M of sequences increases, but rarely by more than about
0.1 bit per sequence (data omitted).
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