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Local score statistics are used in a wide range of problems related to biological sequences (ho-
mology, hydrophobic segments, genetic markers, G-C content, . . . ). On i.i.d. sequences, it have been
showed that its distribution is well approximated by a Gumbel one and more recently this result have
been extended to Markov dependant sequences. Beside these asymptotic approximations, combinatorial
methods have been proposed to compute the exact distribution of local score (both in i.i.d. and Markov
cases) using an elegant Finite Markov Chain Imbedding (FMCI) technique. Unfortunately, the practical
computations in the exact case are impracticable except in toy-example cases. In this paper, we propose a
new approach to deal with FMCI computations which dramatically outperform the previous ones. This
new method allows for the very first time to compute exact p-values for a real scale biological study
(finding hydrophobic segments in the complete SwissProt database) for which only Gumbel approxi-
mations was available before. On this problem, the approximations surprisingly appear to be reliable
only for 0.5 % of the considered sequences which is very low. Exact computations require obviously
more time than Gumbel approximations, but can still be very fast using our new algorithm (more than 20
p-values computed per second in our example). As a conclusion, we strongly advise to anyone dealing
with local score distribution to use these new exact computations rather than approximations whenever
it is possible to.
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