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1 Introduction

We are developing a machine learning system HAKKE, that is a hybrid system cooperating with

algorithms of a pool. HAKKE produces a prediction algorithm, which is suitable for predicting

functional regions from sequences. It employs an extension of the weighted majority algorithm for

adjusting the weights of algorithms. One of the advantages of such a multi-strategy system is the

possibility of �nding a better predictor than any predicting algorithm in the pool. Actually, by the

experiments on transmembrane domain sequences and �-helix predictions, we have veri�ed that the

accuracy of the predictor produced by HAKKE is much higher than that of any prediction algorithms

in the pool [4].

In Genome Informatics, one of the most important and challenging problem is to detect genes in

DNA sequences. A number of gene �nding systems have been proposed so far, such as GENMARK [1],

GRAIL [3], GeneHacker [5], GENSCAN [2]. In this paper, we try to combine these systems using

HAKKE, in order to get a more accurate gene �nding system. We report some preliminary results on

the experiments.

2 HAKKE system

HAKKE employs an extension of the weighted majority algorithm (WM) as a core of the system.

WM assumes a pool of prediction algorithms, each of which answers 0 or 1 for any question. Initially,

WM assigns a positive weight to each algorithm of the pool. WM makes its prediction by weighted

majority voting of the algorithms. When the prediction of WM was incorrect, WM gives a penalty to

each algorithm which voted incorrectly: the penalty is done by decreasing the weight by multiplying a

�xed real number � (0 � � < 1). Our extension of WM is to introduce an \abstention" in the voting.

Namely, each algorithm in the pool is permitted to answer \I do not know" to the questions for which

it has little con�dence (Fig. 1).
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Figure 1: Abstention
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Figure 2: Gene Finding using HAKKE system

As input, HAKKE takes a set of marked examples for predicting a marking � of an unknown

sequences. After a number of weighted majority votes, the system produces a predictor which approx-

imates the marking � of the unknown sequences.

3 Method of Experiments

We select several well-known gene �nding system, such as GENSCAN [2], GRAIL [3], predicting

algorithms of a pool (Fig. 2). HAKKE accesses to these systems through Internet, by using Perl

scripts. We apply the system to human genes. We are now in the working process, and we will report

the experimental results at the conference site.
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