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Application to gene cluster analysis of inductive inference
of languages over patterns with conceptual hierarchy

YUKAKO To0sATO,t HIDEO MATSUDAt and AKIHIRO HASHIMOTOt

The MINL problem is a problem that finds a minimum and reduced set of patterns ex-
plaining a given set of positive example strings. By restricting the number of patterns to be
a fixed constant in advance, a polynomial time algorithm that solves this problem is known.
This algorithm is applicable to determining gene clusters based on functional classification if
genes having the same function are expressed with the same character. However, since gene
function is typically classified hierarchically, the above algorithm can only be applied on a
single level of the classification hierarchy. In this paper, we extend the MINL problem to cover
hierarchical classifications, and propose a novel polynomial time algorithm utilizing entropy
to solve the extended problem. In an experiment, we applied our method to gene cluster
analysis of actual gene data.
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procedure MG(S, %)

n:=4S; P:=S8; P, := S

mazx ;= 0;

for k:=n — 1 downto 1 do

foreach p; € P do
foreach p; € P (p; # p;) do

p = G(pi,pj);
P':= P —{pi,p;} U {p};
if P'0SBE# 222 maz < I(P’) then

P,y = P
maz := [(P');
endforeach
endforeach

if I(ink) < I(Pn..k.H) then
return P,_j4q;
P = P,_x;
endfor
return Pj;
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Structure of gene cluster of tryptophan in different organisms
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