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The use of Monte Carlo evaluation to compute p-values of pattern counting test

statistics is especially attractive when an asymptotic theory is absent or when the

search sequence or the word pattern is too short for an asymptotic formula to be ac-

curate. The drawback of applying Monte Carlo simulations directly is its inefficiency

when p-values are small, which precisely is the situation of importance. We provide a

general importance sampling algorithm for efficient Monte Carlo evaluation of small

p-values of pattern counting test statistics and apply it on word patterns of biolog-

ical interest, in particular, palindromes and inverted repeats, patterns arising from

position specific weight matrices, as well as co-occurrences of pairs of motifs. We

also show that our importance sampling technique satisfies a log efficient criterion.


