FEEEA WL B 2007—DBS—142 (3)
IPSJ SIG Technical Report 2007— FI — 87 (3)
200775731

HEFICE DV -EEXEI SR YV ITFik

k%W 2N S W 2 7]
Pa¥iE Ak A1 EE

BE : AR, 7 7R BORERRIBOLEDRELBATHILHAME L, LB BEF< F) 220
b 0 ICHER-XBTFEANE LT, $THELZ T35 UL 7L, TALOEEESLXE LB 7
RFY ST IIBY FALY VI FHEERET S, REFERLEY 5245 ) 2/ OBIT, AT
FBEED tHdf BICE SR T T Y L I VALES SRS CFRT HXEET L F LI L, 20D
XHEOBEMALTBLLT, 7 TAY ORMERTCELAETE 5RERDS. BRRFEICL->TRLA
T&Y TREDEMT V7 DB, 12 525 OXE L SHMGREME RS0, BOBET, 7248 Y
YIENTOB T L BHER SR

F—T— F : JUERE, ME-XES, BRI, TAS VLY, XEIFLRLY

A Hierarchical Document Clustering Method Based
on Co-occurence Words

MURKAMI Koji HASHIMOTO Taiichi INUI Takashi
UTSUMI Kazuo ISHIKAWA Masamichi

Abstract : In this paper, we report the results of our investigation of the new document clustering
approach which is based on term-document matrix instead of document-term matrix. In our clustering
approach, the terms are clustered by considering co-occurence words among documents. At the time, the
documents are also clustered indirectly because the documents include the classfied terms. The documents
in each cluster are ranked by weighting of terms. This process is able to identify the documents which
charactelize the cluster. In this paper, we show higher clustering performance than general document

clustering approach.
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method | Ent. Pur. Prec. Rec. Ent. Pur. Prec. Rec. Ent. Pur. Prec. Rec.
n=100 0.391 0.632 0.377 0.421 0.826 0.372 0.306 0.306 0.198 0.900 0.602 0.602
n=>50 0.328 0.668 0.407 0.410 0.826 0.377 0.323 0.323 0.141 0.928 0.604 | 0.604
n=20 0.268 | 0.708 0.458 0.458 0.763 0.425 0.333 0.333 0.150 0.920 0.610 | 0.610
n=10 0.243 | 0.718 | 0.476 | 0.476 0.649 0.483 0.383 0.383 0.081 | 0.960 | 0.600 | 0.600
n=>5 0.180 0.753 0.458 0.458 0.492 0.533 0.399 0.399 0.062 0.960 0.640 0.640
normal 0.343 0.677 0.425 0.390 0.619 | 0.607 | 0.441 | 0.412 0.426 0.754 0.511 0.559
lal tr31 tr4l
method | Ent. Pur. Prec. Rec. Ent. Pur. Prec. Rec Ent. Pur. Prec. Rec
n=100 0.425 0.727 0.518 0.518 0.581 0.557 0.359 0.385 0.488 0.568 0.448 0.668
n=50 0.363 0.767 0.573 0.573 0.523 0.600 0.391 0.395 0.413 0.640 0.522 0.631
n=20 0.350 0.767 0.575 0.575 0.439 0.643 0.364 0.364 0.286 0.690 0.575 0.577
n=10 0.321 | 0.767 | 0.566 0.566 0.307 0.757 0.400 | 0.400 0.257 0.720 | 0.630 | 0.630
=5 0.289 0.733 0.600 0.600 0.245 0.800 0.457 0.457 0.187 0.760 0.639 | 0.639
normal 0.383 | 0.796 | 0.654 | 0.672 0.220 | 0.850 | 0.479 | 0.383 0.238 | 0.789 | 0.485 0.544
reQ rel kla
method | Ent. Pur. Prec. Rec. Ent. Pur. Prec. Rec. Ent. Pur. Prec. Rec.
n=100 0.508 0.542 0.225 0.337 0.593 0.434 0.225 0.449 0.580 0.411 0.275 0.331
n=>50 0.449 | 0.597 | 0.253 0.291 0.450 0.541 0.308 0.401 0.502 0.466 0.313 | 0.320
n=20 0.309 | 0.681 0.276 0.284 0.314 0.620 0.348 0.353 0.384 0.573 0.374 | 0.378
n=10 0.218 | 0.746 | 0.284 | 0.284 0.222 | 0.692 0.367 | 0.367 0.273 | 0.655 0.379 | 0.379
n=95 0.207 0.754 0.261 0.261 0.145 0.768 0.383 0.383 0.203 0.700 0.389 0.389
normal 0.397 0.620 0.250 0.274 0.288 | 0.719 | 0.381 | 0.459 0.340 | 0.688 | 0.394 | 0.340
k1b wap
method | Ent. Pur. Prec. Rec. Ent. Pur. Prec. Rec.
n=100 0.297 0.757 0.445 0.445 0.467 0.564 0.303 0.422
n=>50 0.301 0.740 0.476 0.476 0.306 0.688 0.393 0.429
n=20 0.206 0.833 0.449 0.449 0.172 0.808 0.470 0.478
n=10 0.170 | 0.883 | 0.483 0.483 0.134 | 0.830 | 0.475 | 0.480
n=>5 0.186 | 0.867 0.500 0.500 0.096 0.860 0.489 0.489
normal 0.190 0.839 | 0.577 | 0.704 0.312 0.704 0.423 | 0.3%4
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ABZBWTH, BEFETIE n OFEENSLTS
ZETRESERLTOWARIEND, ZTRIAD
XET R TICEVEGR Y 7 ADILEMR LT
TG ENTWAZ ERGND. XE-HETFIC
LB 725 Y v T ORER%E Partition, UPGMA

TAAY XANTHET S &, Partition 7A=Y X
AOFRRRMIC REFIRERE R o7z,
F2OFRTIE n = 10 DHE L normal DOF
BE4BTs e, L1 BEOT—¥®y M TO En-
tropy & Precision @R, BEFETIIENLE
1 0.261, 0.458 22D {Z%f LT, normal TiX 0.341,
0.456 &, Precision IZ K& 2271372 4%, Entropy
BENWI EBNDE. £, Z3OKRTIX,n=10
DIFA & FRKIZ BT 5 & ¥ Entropy & FH)



%3 UPGMA 7Y XLERNIEXES FRE ) o THERO L

fbis hitech reviews
method | Ent. Pur. Prec. Rec. Ent. Pur. Prec. Rec. Ent. Pur. Prec. Rec.
n=100 0.561 | 0.497 | 0.325 | 0.385 0.850 | 0.387 | 0.266 | 0.101 0.772 | 0.496 | 0.302 | 0.302
n=50 0.433 | 0.587 | 0.391 | 0.399 0.804 | 0.481 | 0.276 | 0.113 0.753 | 0.500 | 0.304 | 0.304
n=20 0.318 | 0.662 | 0.435 | 0.435 0.582 | 0.614 | 0.300 | 0.141 0.754 | 0.450 | 0.290 | 0.290
n=10 0.250 | 0.688 | 0.447 | 0.447 0.472 | 0.708 | 0.150 | 0.150 0.647 | 0.520 | 0.380 | 0.380
n=>5 0.174 | 0.788 | 0.494 | 0.494 0.455 | 0.643 | 0.300 | 0.166 0.408 | 0.720 | 0.600 | 0.600
normal | 0.427 | 0.624 | 0.469 | 0.421 0.922 | 0.271 | 0.364 | 0.183 0.872 | 0.349 | 0.435 | 0.204
lal tr3l tr4l
method | Ent. Pur. Prec. Rec. Ent. Pur. Prec. Rec. Ent. Pur. Prec. Rec
n=100 0.840 | 0.324 | 0.215 | 0.044 0.571 | 0.561 | 0.281 | 0.276 0.676 | 0.435 | 0.221 | 0.320
n=>50 0.750 0.436 0.229 0.066 0.489 0.631 0.364 0.364 0.579 0.512 0.306 0.344
n=20 0.613 | 0.600 | 0.250 | 0.091 0.377 | 0.708 | 0.414 | 0.414 0.255 | 0.655 | 0.385 | 0.385
n=10 0.405 | 0.733 0.266 0.116 0.323 | 0.729 0.414 0.414 0.300 | 0.710 0.370 0.370
n=>5 0.372 | 0.700 | 0.233 | 0.100 0.123 | 0.886 | 0.428 | 0.428 0.191 | 0.780 | 0.419 | 0.419
normal 0.939 0.297 | 0.462 | 0.168 0.357 | 0.758 | 0.461 | 0.506 0.350 0.722 | 0.380 | 0.415
reQ rel kla
method | Ent. Pur. Prec. Rec. Ent. Pur. Prec. Rec. Ent. Pur. Prec. Rec
n=100 0.691 0.370 0.135 0.219 0.667 0.333 0.148 0.295 0.678 0.347 0.197 0.235
n=>50 0.667 0.381 0.161 0.224 0.590 0.368 0.192 0.285 0.606 0.397 0.239 0.252
n=20 0.580 | 0.419 | 0.230 | 0.243 0.451 | 0.450 | 0.289 | 0.306 0.469 | 0.496 | 0.300 | 0.300
n=10 0.482 0.468 | 0.284 | 0.284 0.356 0.510 0.359 0.359 0.355 | 0.581 | 0.324 | 0.324
n=>5 0.359 | 0.569 | 0.353 | 0.353 0.274 | 0.576 | 0.399 | 0.399 0.247 | 0.656 | 0.390 | 0.390
normal | 0.606 | 0.475 | 0.130 | 0.168 0.404 | 0.617 | 0.412 | 0.380 0.464 | 0.536 | 0.304 | 0.284
klb wap
method | Ent. Pur. Prec. Rec. Ent. Pur. Prec. Rec.
n=100 0.595 | 0.555 | 0.275 | 0.275 0.672 | 0.354 | 0.232 | 0.322
n=50 0.563 0.586 0.336 0.336 0.581 0.426 0.264 0.292
n=20 0.420 | 0.683 | 0.433 | 0.433 0.446 | 0.503 | 0.332 | 0.344
n=10 0.331 | 0.745 | 0.533 | 0.533 0.349 | 0.565 | 0.380 | 0.380
n=>5 0.167 | 0.846 | 0.566 | 0.566 0.253 | 0.640 | 0.399 | 0.399
normal | 0.303 | 0.856 | 0.454 | 0.486 0.449 | 0.540 | 0.403 | 0.344
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AEBRTHWEI FAIRANET VXU 7Lk
thidf IESWEEFTAVREALE., L LAaR5b
TR & OFER R Lz TR,
DEFNEHETILERDD. KT ARHLL
Ti 3.5 i Thil e, HEET N [12] PHEH D
B EE AT TV (1), Okapi[4, 3] ® BM25
KaERbb. T, 7FRZIITTAITY XA
LRI, HEEFEOBFREER LTI VX IT
EHXORTNIY XLORRB LB 2L4EHR
»H5.
524 Ty FROfdSLNRERTISRASMEE
XEHEETHEAVEERNLE ZRAZ )
T ET-IEE, 7T AX IEGEO MBS OREE
MERMT S, 727 AZOREICBELTHZ TAH
MO BEEHBRSAOBRUEICKETS. 20729,
WETB20o07FAXTHBE LLEBESEVEE
PREOZENREL, THLHEIT A REDR
a7V &0 R EEE . U CHIE A AT
Ho. Zhicxt L THBE-XETHE AW XEs
FAFZY BT, EESHBT X ESM
DOIFRMEDD 7 FRAE EHERT D728, RO R=2
TV ITE, BALES T AZ OREEEIXTTD 2
DDYFAFEDOEMNAAT OBEEIZRVIZNTE
BEZOND. T T, HiE-XETIHIESWE
XEZSRZ) TN, BEEOHESfiE
RZBET TR XENABEBERLER T I
TEHAWT, TRl IhE0s A8 nLEHK
BOMEETOLERDD.
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V. AR, 7 7RASZBEOEEREXEFEDOAED
RIKBRATIIERBNE LT, BHEBE-XETH
EANELTCHEERISAF IV ITTHILT, £
NHDHBEELXEETMENZ I FAF ) I
HFREERE L. FMERTIE, XEHFETH
EANELEXEI FRFZ Y I OFEELHEL
Tr. ZOFER, Precision 3% D% ¥ T Entropy #%



KigizEBEBSNIZZ L0 b, BBFERITAFN
OREWRILEODRNRRENAETHE L &
R L.
AFRECILREEEOEREZVIAMICANTOA
WA, 29 LSS ERBFEOLIBIZB W THA
TAHRIEERNULE. EREEEITRZ) TR
REXEISAFZ Y THEATE7 Fa—FE L
T, 7 FRFZVTBRHD. BEFELHEETS
Biie LT, RETHIVLENDD. SBOTEEL
T, HEHFEOBFREZAALZABBIUXES v
XU FHEOUBRETI)TETHS.
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