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Abstract Let A = (Ai )1≤i≤n be a sequence of letters taken in a finite alphabet
�. Let s : � → Z be a scoring function and X = (Xi )1≤i≤n the correspond-
ing score sequence where Xi = s(Ai ). The local score is defined as follows:
Hn = max1≤i≤ j≤n

∑ j
k=i Xk . We provide the exact distribution of the local score

in random sequences in several models. We will first consider a Markov model
on the score sequence X, and then on the letter sequence A. The exact P-value of
the local score obtained with both models are compared thanks to several datasets.
They are also compared with previous results using the independent model.
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1 Introduction

Biostatistics is becoming a very large discipline improving its tools as the
biological sequence databases are growing. One of the principal goals of the Hu-
man Genome Project started in 1990 consists in developing and improving the
tools of sequence analysis. A lot of software exists for providing an analysis of
the biological sequences. Some of them focus on the primary structure (succes-
sion of the nucleotides, or residues, of the sequence). For example, Antheprot
(Analyse The Protein, http://antheprot-pbil.ibcp.fr/ie sommaire.html), Protscale
(http://us.expasy.org/cgi-bin/protscale.pl), or Emboss Octanol (http://www.
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