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A Method for Extracting Similar Subsequences
based on Gibbs Sampling and
Multiple Alignment

NOBUHISA KONO" KEIICHI TAMURA'
YASUMA MORI"T HAJIME KITAKAMI'

In the field of sequence data mining, a large quantity of frequent sequential patterns are
extracted from a sequence database. In order to significantly reduce these frequent
sequential patterns, we propose in this paper a new similar subsequence extraction
method having the capacity to automatically determine the length of a similar
subsequence called Gibbs-DMGG. This method applies Minimal Generation Gap
(MGG), a generation alternation model of the genetic algorithm, and a distributed
population scheme called the Island model. Moreover, we execute a multiple alignment
for similar subsequence set extracted by Gibbs-DMGG. After that, we extract similar
subsequences using Gibbs-DMGG from the set provided as the result of the multiple
alignment. We show that the use of the multiple alignment not only improves Precision
of Gibbs-DMGG around 5% but also keeps Gibbs-DMGG with a high Recall in an
evaluation experiment.
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#3 EOREEIELL EoMHERILE

" H @k E 7z SUFFIE o H BRI
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1 2 4 2 1 747 99.33 21.19 4800
0 3 5 1 1 76.2 99.29 20.67 4800
1 4 4 1 0 69.4 99.28 22.62 4800
0 1 8 0 1 75.6 99.33 20.62 4800
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_ HEhE S iz CFSIE o HEL A5 —_— P A
ANT — 5 DRI 51~55 56~60 61~65 TR (%) (%)
69 2 8 0 57.8 99.00 26.86
72 1 5 4 59.0 98.50 26.16
74 0 3 7 61.8 98.50 24.97

TNTTINVNT TA LAY MU EITH Z LIk 0, BEVNOIFHFARLCHIREZET 5 Z
LR TEHOT, EMENM ETH20OTE2nntEZELLNS. £ 412, RidDRE
BRCTEONET —Z O T, EEISRAERYIE 69, 72, 74 DFELESECIIES & H
WTENTHN 10 [WFEBRZ AT L2 o LZESE, FHEBR, PHEARER
7.

F4 XY, EFOANNT—FTHET I Ay MAEAENT % Z L TRAIEN 10
FREHEL R, X1 TOBBIV LB LL SlAREELESELND Z 0o
oo THUX, TIA Ay MUEIZ X VES T —ZICXTFOMHA - RENREE SN,
TF =T NEINL SN R THD EEZLND.

7. FEDH

AT, X7 AP TY U TEIC MGG & BETF L EZ W5 LUWEELER 4 B
FIfhi ik Gibbs-DMGG #$eR L, F¥:, EBA{T-o7c. £/, Gibbs-DMGG IZxt7 5
TTA A MU OEEBIZOWTHR Lz, Z0OfEE, Gibbs-DMGG i3l 3 556
NESNOREZEZHET D Z 2L, TOESNT —F =20 5550 1 FLEOELIERS
Bl 2 FRELsR 09% LA ECHIHT 2 2 LITBI L, EHICT7 74 v A v ML ZE AT
HTEICLY SRREREGHEEY LA IELZ ENTER

LL, REREOSTHLIEF—T7RENLHRD E, M LEHE SRS EEFR
PNREESTHDEEZTZRVDT, E525FTF—7EICTWVE S OHELE B O
RS HOMEE L THFEN 5.
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