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A Statistical Approach to
Domain Independent Text Segmentation

Masao UTiyAMAT and HitosHr ISAHARAT

A text is usually composed of multiple topics. Segmenting such a text into coherent
topics is useful both for information retrieval and for automatic text summarization.
This paper proposes a statistical method that selects the segmentation of the highest
probability among possible segmentations as the best segmentation of the given text.
Since the method estimates probabilities of segmentations from the given text, it does
not need training data. Therefore, it can be applied to any text in any domain. The
effectiveness of the method was confirmed through two experiments. The first exper-
iment evaluated the accuracy of the method by using publicly available data. The
experimental results showed that the accuracy of the proposed method is at least as
good as that of a state-of-the-art text segmentation system. The second experiment
compared the segmentations done by our method with those of original segments
in relatively long documents. When we compared our system’s segmentations with
chapters in the documents, the accuracy was 0.37 on the condition that we regarded
only exact matches as correct matches. If we regarded % 1 line differences as correct
then the accuracy was 0.49. When we compared our system’s segmentations with
sections, the accuracies were 0.34 and 0.51, respectively. These results show that our
method is effective for domain independent text segmentation.
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1 FC®IC

HEIBEORIOXER, —BWS, BEORNEY IMDhs. 20X O RIEEYY S
3T, ZNENOYYZITEHIDN—DDREY VIl b kDT 2LE, TFAMEE
IS,

XA NFENL, BHEREPENREICBWTEETHS. 7, BERFBVWTUL, X
FE2ETERL, I -VORREREHTHS (MY 7)) EFERBLEFNDRITH S
(Hearst and Plaunt 1993; Salton, Singhal, Buckley, and Mitra 1996; £ H BAf 2000). F7=,
BEICBVWTE, RWXEE Ny ZICHT0E, ZREhD ey 7 Z L ICENEERT S
ZLICkY, XELBOBERWEERTELL, BEERNE Y JETEBATENRIERTLZ
& HTE % (Kan, Klavans, and McKeown 1998; Nakao 2000).

ZHBHDEMDEDIC, ZLDFENMHZEESNTVWS (Kozima 1993; Hearst 1994; Okumura
and Honda 1994; Salton et al. 1996; Yaari 1997; Kan et al. 1998; Choi 2000; Nakao 2000; 2
A - BAF 2000, 2Y). 2D OFEOELRHLBEHL, ZhDDOFEDN, SEXROTF A
(B&UBEPY Y —FR) UhDENFHALRWZ L TH S, LA, (Hearst 1994) 1, T
¥ 2 NAOBESHOFLELIAENCHAL 2V, EVEIIE, ZhD0FEE, 20F
BETXFANGENEERATBICHEST, FiiT — X ESDBEL LR,

ZDEY, ZNBOFEE, IRT —X2OFEETLIHHICROSNDE Z L, EARTHD
NETHHFHNRLTHZILNTESE. ZOKIEETHS. RERD, [EHRREESEHAN
KL I5XEX, PHERELRAVWIETHLDT, FOLIRXEICHIHT HEHICE, &
BERELRWTFANGEDOFENLETHEMDTHS.

BRETRNREFED, ZhD OPERFHELFARIC, T — & 2FHETIC, TFAMNAD
HESFOAEFELUTCT I AN EZE TS, BAD, T — 2 E2FAELRWTF R M3E
FHEERALU BB, BAD, TFANGEORREFHAL T, ROWXEEEHLEY, 3
BEDT A VT -V a fEREENTLEZLEENELTVWANSTHS. ETDEDICE, 778
EREL 2V FiT — 2 ZFHL2W) X AN GEOFENBETHEMHTHS.

A CTRNLSFEL, THFANDOFEMERNEARE 2D LD R7EE2ERTLHLVOEDT
H5. ZOE>R77O0-FF, SHEERELRAVWTFIFANGE LT, HLwrryo—F
THb., &b, HEROMET, SEHEREL2WVWTF X NDEOMETIE, FIC, ERHLEE
REEFHLTCTFFANEREILTWS, DB LTIE, BERRXY MU — 2 ETOVEEGRE
IKEDS KRB EFH T 280 (Kozima 1993) %, HFESMHOELE (YA V) FEREL L
=D (Hearst 1994) X°, BAEED#EY B LU RIUCE D WTHRHEZE S H D (Reynar 1994) X,
NHEOELEL LTy A 2 EER DS OTIE R IV AV DB 2 FEREDIEEL 32550
(Choi 2000) ¥ N3 5.

2B, TRANGEDOAEE LT, T — 2 2FHELRW (5B EREL V) HFHEOM
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I, ART — A EFIHT 245855, ZOLORFEOBALL TR, B2 — A2 H4
DZa—RHEFTEEDMNH 5 (Allan, Carbonell, Doddington, Yamron, and Yang 1998).
ZOHBEICIE, SENHETHY, £, KT R BZEICHEDT, kT — K EFHL
EVATLICEKY, Za—A0BEREHRELSE T 2FENERTH S (Yamron, Carp, Lowe,
and van Mulbregt 1998; Beeferman, Berger, and Lafferty 1999, 72&). ULAL, ZD&kS>4%
HIX, JT — AW FETERVWSFICOWTIXEHTERVWDT, BADENTHS, TF
ANDEOREREFAL T, RWXERXEYLEY, BEOT 1 V57—V a iEREENT 2
EODTF ANFEFEL U TIF@ES 2.

BT, 28T, TFANDEOEDOBFIET IV EBRN, 3ET, RAHERODE %R
TET7NIVALERND, 4BETHE, 7, RLOFEEAHT —RICESWTHEToZ L
K&V, BAOFEMIOFELY BN EDEBERROZ L ZRL, KIS, BADFEE
EWXEBICHA LU ESEODEBELRNS, sHEIIZE, cEIKERTHS.

2 TXxZMAEDI=OOFEETTIL

ARETE, TFANOSEREROMREEHEL, ZNEHAWTHRAHERTH S LD anE%
EFETD. ZTUT, RET, HAHRTHLLOLPFERBI7)VI Y X LERT.

ARETE, TFANWHREALNEL XIS, ZOEBOHE SICHUT, MM EMHR
Pr(S|W) 2E&HT 5. Pr(S|W) &, TFANW &2&4LT20% S OXUMAEHRTHEBD
T, ZOENMRADHE S 2BIZ LICEY, WHMEBESNESEDORAHRDOHE S %2R
ZEWNTED, ZOXOBRHESE, TEANW ORARODEDHEL LTHELTHDLE
Abhb.

Y, nfAOERBEIENSRETFAN W =wiws...w, DEXADNEL X, m EOXRE
WORBHE S =5,5,...5, DHERPr(S|W) i,
Pr(W|S) Pr(S)

Pr(S|W) = )

(1)

THbH. ZZT, Pr(W|S) & Pr(S)ICDWTIE, FHLWE, FTEHTHN, Pr(W|9) i,
FESHEABNELEIL, TFANWMNEERTIHERTHY, Pr(S)iE, 28 S OHRT
H5b. £, Pr(W)iE, TFAN W OHETH LA, Zhid, WASEALHTWS L EIIE,
EHTHEND, BRAMROSE 2RO LBITERTESL. EoT, BAHRDHE ST,

S = argmgxPr(W\S) Pr(S5) (2)

TH5. AT T, SEBENFLIERZLICT S,
RIS, 2.185T Pr(W|S) 2REFZL, 2.281T Pr(S) 2EFT 5.
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2.1 Pr(W|S) DES

X[ S; IC n, EOIENEZENHBLUT, S, HDj BEDOEEY w;- L, W; = wiws. wﬁh
95, DFY, S W, eE—H-IKHINEES. ZOEIKTBHE, n =Y 0,
W =WWs...W,, TH5.

ZorE, HHXEETHHENL, ZOMORIOIMZICAERET L, HC, FH—
KB T 285ED, EENSEASNTWS L WIRG T CIIHRIINITHELTE L,

- HPr(Wi\S)

= ﬁPI‘(WfL‘Sﬁ
i=1

= TITIPreiisy (3)

i=1j=1
THo. ZOAR®D, 247HL 317HIL, 12 XEICET 5 HFEFNIMD XA 2 13 A
5] LWOENSERTE, BEOITE, A—RKEICBT 2B-ER, ZOREAEZHNT
WBEWIRETIE, ZOMOEELHENIMITHS] LWOIENDERTES. £k,
Pr(W;[S;) &, (KRS, THES W, MR T 5HETHY, Pr(wi]s;)id, KRS, THEw
AT HHRTH 5.

WIS, W HICB 2 B Y BEEORE b, W, ICBWT wi L AL EE ORE f(v)) &L,
fi(wt) +1
% @
LREHZETDH. 22T, )AL, 7T AHEGE (Laplace’s law) & XN 5 HERHEER (Manning
and Schiitze 1999) TH B2, 2B, fi(w))d, H#EICIE, KATEHRINS.

Pr(w}\Si) =

filw)) = g(wjlwiws .. .wy,) (5)

ng
g(wilwiwy ...wl ) =Y 5(w), w}). (6)
k=1

EEL, 6ICoWTIE, Bifq LBE EARLLE §(ab) =1, 2ITRVEE, §(a,b) =0
TH5.

1 h=FY e LTRERENEATELTRAL WS 22 THE. LR, W; = aababab DL %, W; HICE, H
— AT THD a NERDN—I VLT AERBT S, 2T, fi(a) =4 TH5.

2 REEHEEDZ RO FED—> & U TRAREN B 5. BAREOBAICI, m(|s>=ﬁ9Laﬁﬁr%éﬁ
BhiE OfER B, —IC, BNEROW (2 @%Akunnﬁﬁ%<&ht§<&h’t#ﬂth%U B
HREOBDI DWW ZILE, TOSDDRAL—=IYVTWBRETHB. STISAMER, TOEIRAL-IV T HED—
OTH5. Erxd, BAHEICESL, HBXMS; IC—HEHRL LWEEOHRIT, §;=otmiénéﬁ,5

75 AT, —EHHBEALLWEEIIOWTS, Ofk>0@%$bﬂ§fbhé
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2.2 Pr(S) DEH

53E SICxHd B ERTHESR Pr(S) DEZHFICEL T, EEENAZW., 2LZF, AURM
BHD 358 TH-TH, EREDESINH - TV HED %, KEDPRENDGE XY
HERLEZVHEICE, KEIMHi-> TWEFEOERHEEREINRETHS. LAL, Z
ZTDEALADIEE, EDXIRBEIREFEDFNLNVENDIEDTHEDT, TDLOE
FeINREFFERHRE LWL D BEwHEREREL R TR V.

Bxlx, FarHER Pr(S) OFEICHBWT, (Stolcke and Omohundro 1994) & EIARIC, O
BEICHE DL ERHREER 52 LICLE. UFTIE, 7EERRERAIE MDL(Minimum
Description Length, HNEtidF) FBE (1U7E # 1992) & OBIRICOW TR RICAN, £0
#T, TRRICESWE Pr(S) DRBICOWTHANS, B, MDLFEL I, TBEASNET—
2%, ETNVHAFOHERLEDTRLEIHAEALTES LD LHERET VARRDETIVTH
5] LEETEHEDTHS.

AEIRERFE AL E MDL [REE & 0B
B2, BRERTHL I OB5EEBLEDIC, (2) ROLALICH S

Pr(W1S) Pr(S) (7)
ERAELEDLULTWED, Zhid,
—logPr(W|S) — log Pr(S) (8)

BRUMEL DL L TWBZ L LEfiTHs. ZDZ Lk, MDLFHEOBENSIE, DESH
B0 E2DTF AN W OFtdE —log Pr(W|[S) &, £ S DFtidE — log Pr(S) & ORI
ERUMEL ED 2L TWBZ 2Iilb., kD, —fIC, HBEHR X ORERN Pr(X) DL
=W, X E2ER (FEML) T3 EDICHERB/NIREIX —logPr(X) THEINBTHS.
ZLU, ZZ7T, logDEX2TH5.

ZDEDIC, BNERRTHD L ORNEEBRT L L, BRARETHS LD E%
BRT2Z A% THS.

SCHRICE D ERER
U Eo#Emo#EN S AL, H5F SICHUT, EYRGidE (S) #FATEHEICE, £
Dt EEFIHLT,
Pr(S) = 2719 (9)
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LEFZETEBS. RERD, 1(S)= —logPr(S) THBMNHTHB. DFVY, HE S OitdhE*®
RKHPBZLICKY, ZOERMERERDDEZENTESL. £oT, UTFTIE, 2% S itk
ERDBZLICKY, ZOFEFMHERERDLZLICTS.

ZZT, BAIS, BRC, SEXNEOTFARNEALNTWELTEE, E S REET
L EDICHERERIE, FREOEE, ning,...,n, ORTHS. =22, T4, BRI,
W = abedefghi LW EINIDTEFAIMMNEIADLNTWSLFETEL, ZOTFANDOY
HEIETHEDICE, E2AE, 23,31 0D 4 2DOEEN DS RBBFRIERETHIE I,
Z5FT0E, W E W = [ab][cde][fgh][i] D& DIC 4 HEITE S.

2%Y, HBAE, mBEOXEIDRESEEEE Fl) T5E2DICE, m EOBFEEE
FTHhEREW., KIS, ZhWHOE4OEFE, 1BEnBBFOnflADS>H0D—2THEZLITHE
BIoLe, ZhAODE2OBFE, 1/n OHRTEIRINZLEZEZXLZENTEBLDT, logn
DFEBETHRTES., koT, mEOBERFTRT 5EDICIE, mlogn DFERENHNITE
W, UEXY, 1(S)=mlogn LEHETE B

ZDED, Pr(S) ik

Pr(S)y=n"" (10)

LREHETED.

—RHICW ST, Pr(S) OfEE, DEEN/NSWFE RELREERS. —F, Pr(W|S) Df#
X, DEEPAREZVEEARZREERS. 20D, HU, DEERHEET LD, Pr(W|S) =
FEFIHLESGEICE, HBEShDIHERHRT, SFBAREVWSE, Thbb, MhTEs
REMSRSE, FRICHLUT, Pr(S) & Pr(W|S) D H 2FAL ZHE&ICIE, WEDONS Y R
DEN=7ENELND.

3 RENEI=ERTS7LIT I LA
RETIE, HEISOIRN O(S) %,
C(S) = —logPr(W|]S) Pr(S) (11)

LREFEL, ZOAANNBUN B S = argming C(S) 2BRTBZ LI Y, HAMER
THEHE S 2BRT B, 22T, CS) IUFTDEIICEHETE 3.
C(S) = —logPr(W|S)Pr(S)

i

= — Z Z log Pr(w}|S;) + mlogn

i=1j=1

3 ZOEIEHEL EHE, 2TOHE SITHT 2 Pr(S) OFIE 1 EATFL 25, DY, Y Pr(S) <1&hd (1LF -
# 1992).

4Z20&5m EOBFRERT 2 EHDOEREICIE, W OIDEENHS. FNDBICDOWVWTIE, (Stolcke and
Omohundro 1994) BNz L.
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c(wiwh ... w} |n, k). (12)
=1

7

=L,

n
o ) : n; + k
c(wjwy...wy |n, k) = log ————— +logn
" ; fitw}) +1
# wiwi...wib_ L. .
(wihwn,) #(wiwy ... wh ) +k

= IO - - - "
2 Bl w71

+ logn.

(13)

ZZT, #(--) &, ZOEIHTHLEESNDOES JENEER) TH5. &b, (13)R%, 20
BRATICBWT, n ® f BEORWTER T 2HEE, RETTENSZ 7NV ) XLICBWT,
(1) REMEDS LEDEEEZEATDILTHS.

WIS, BUNI A NDE (BARHERDE) THB S 2 RkDH 7NV ) XLERT.

3.1 BNIXNANE|ERDZT7LITY T L

9, HERESETS. ENEHEnDTIARNW =wiws ... w, ICBWT, i BE DHEK
e g 2, BiEw & wi DEESD. EEL, go & w OERT, g, 1 E w, DEHRTHS.
ZDrE, DEEMET g0.01.....0. D+ 1lDD. T, DEBEHEOESRE ) —NES
ETBTTTRBRDEE, ¢;(0<i<j<n) X gD g NDOEMZLTHSL. ZDXDITE
BINETST7DOHR%E, H1ITRT.

eld e35

e01 el13 e45

X1 SDEEREE ) —RNeds557

:@t%, €ij ‘11, iﬁgﬁﬂwi+1wi+g...wj %ﬁ/\‘—?ét\r\ﬁ €ij Li, "7_‘4:;(]\0), &é
#[Z:ng Wi 1 Wi4-2 - - - Wy ’E%fﬂbfb\é ‘%@t‘.&), €ij DX ]\ Cij &, (13)3&%*”%?—6:
LiCkY, KA TEHETS.

Cij = c(wH_le_g . wj|n, ]{) (14)

=EL, kX, WHORRYBRERTHS.
PAEDH¥ERDT T, BUNIAN 25X BBEDE 2RO BFIEIILATDEY TH 5.
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Step 1. Al e; DARD ¢;; & (14) RICKYFHET S, (0<i<j<n).
Step 2.  go D g, ETOBUNIARNAERD B,
Z 2T, Step 2 #FEMICHELS 7TV XLFELHASNT WSS, B, Step 21k, £2TD
AEERNADHTORBARB/NIA NN ZAERDZEDTH BN, £IT5HMLVI, N2AD
REIEEELVLEBRNIAMNAERDZZLEHTES, ZOIDICULTROLNER/NIAR
NI, REBEEEL ESEORESENHIHEL TWS.
ZOEIICUTRDEBUNIARNRICONWT, ZORTAN—-INBEES R, ZhZ
N—oODRELTEL, ZNIFREDETHSL. Exid, B1T, egeizess DEB/NIT A RN
ATHBHLTEL, BEHENL, [wi]|wsws]wiws] TH 5.
2B, ERICTFANERETH L XL, 2TCORERMEEBE T LDTIERL, kL
2, XEXDETHOATFANERELEWGEELH B, ZOHEICIE, DEMEE UTH
ENBEHENEREEDOEICDOREILEES EDICTIERW. Z2LT, 20557 ETOHN
JAMNZAERBITNIEV. KRETIE, BL4E, XEDOATTFARNBISEHEINDS EAEL
TERLTWS.

3.2 SPNIZNAEL DL WAEE T HEOMEER E FREK

BIEiCIRANEEDIC, VSTDOB/NIAMNARERDZZ LICEY, KEHLRE/NI R RN
X BHEETTCRL, RKEBEHEELEB/NIZAMNNRICKEHE 2 RODBZLETES.
UAL, FREBROERNS, HESINEXEED, LU, KEHRENI A MNRITE YK
HONSHEOREBEVE, HEBEULICKAZVWE XTI, 1 XX 2 XADARSNEIVE
FRECRTWZ Aok, ZDZ2id, REHZRE/NIT A MINRIC & 2538 D BN DB
BE, 50X, KBEWRB/NI A MNNRICE B35 XY B KT RS ED SHERGEICIER
BTy, ULAL, REHRB/NIANMNRICEZ5E LY BHMOVDERHE R L 212U,
METH 5.

22T, TAE, REHLRB/NIZAMNZR Y BHMNGENLE R XD, £, XE
2R EFRENRB/NI A MRS YREIL, Z0HET, Z2DRXME%, ZOXMEE—>20
XELLT, ERIMMCSETEZ LIS 7S,

5 Step 2 i& HABEOBBRFITIC BV T IR M B/ME (RERBROMR) 2R T 7NV ) XL HE— (ERRT &V HE)
THBDT, DP(Dynamic Programming) & FIWTRIERINICHEL ZL N TE S (Nagata 1994). £/, KREETHRAE
FHREFEELETOVSLME 1 ZFZLVAFTES., B, DPEAVWTTFANRDHETBHZEL LTI, (Ponte
and Croft 1997; Heinonen 1998) 2% 5.

6 PIHEROMERMNS, BADHEL, 1000 XEBT IIRERVWIENEXONEL ETH, FORBRRRE/NITZ NN
A& BHHO XL 10 0D 20 BETHBZ LA h ok, TheHIC, FHEOHHO & > REEHEVEDICD
WTh, 405 6 BEORBBOLENREYE L REHBENZ, ZOWHEE, BANTFINDEIORER = BEHIC
FHLES2UTWALWHBEMSRIEILWEDTHS. RERLIE, BHICBWTE, XEORIICEOLS T,
ENEFZIADRVWINEY VILE LDIBERHDEDT, FEDRRBELNS XKL, XEORSIC, FhigE B8
ENBRVWENEE LWL TH S, 2B, ZDEDIC, RLADFHIIBWT, SHOXEEIAXEOESIHTLUDH
PIL 2 WERHE, (12) KD, mlognilBIiFd logn M, RWXEIFERELI RDZDT, RVXEICBWVWTE, &AMV
XELY BDEPIEH NPT VDSTH S
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ZOrE, BAORMEEDETE L EOREHE, ZOREOEED, 2B0EIICBITS
FEICHMFTZEDICUE. EAE, 1000 XHhDHREXER 20 REICHFILZNWE ZI1C, K
BB NI A RN I XY, 200,400,300,100 XS R ZUODRXENESNEL 2K, Z
NEFNDORRE %, 4862 FOXMEICHE TS, b, SEBICRUNTE L XICIE, Foft
DRIV EIREVWREER, LYV I —DETRFICHETEEIICLE. E XX, Edo
XER 2IC0FLEVWE EICE, EhEhE, 4,8+1,6+1,2 T ORMICHET 5.

ZOEITTHIE, 1 ZP2XNBRBNIVEENECICKWEIICTZZENTES.
Zo7 0t A, BRELRDEFENESHS E THRWICEITTE SN, 4287 CHER, 100
EE TOSERBICKHL TE, 1HETFOBERTHITHoE=. b, HRNARDEDIHRICOWN
TiE, 4.2 CHERT 5.

4 KER

ARETE, 7, ER1T, BRADOFEE/HT —XESWTEMET 5221 kY, FHA
DFENMEDOFEL Y DBEN=DERE RO Z L #5R0, RIS, EBR2 T, BADFEEE
WXEBICHEA LGSO EMEE RS,

TODEROARRERICB T HMEMTIUATOEY THS. 3, ER1OEWL, BR
FELIERFERL 2 BT 52 LIk Y, BRFED, (ERFELVE, TFANERBERL
PDETEDZZLERTIZLICHD. FDEH, B, BBEFHELIERTFHL 2 HEBL EWET
n5iE, ER1ODATHYTHSE. LENST, KEOFTERENTH S, REFHEOMOF
HICHT BB R RTEDICIE, ER1ETTHHTHBS.

ULAL, FxDEMHBZEINL, TFAMDEORRE, ROWXEDOER (Nakao 2000) %
BEOT A 7T =V avEROBERMICES Z L THBEDT, ZOEMDEDIC, BRFEN, ¢

7T HBWOENIC LY A VWSEERZHBICTE S MENRBEHILATOBY THS : ¥, (12) Kooz MEHE,
C(S) =108 prprey +108 prpgy THZ. O(S) DEHEIHET = I DA ML, H2HEEF VDI K LIESZ
LICT B, — IS, F—ADIXNE, DENHIWVIEE/NZ L RY, EFIVOIXNISENHMWVIEEREL 2B,
ZLUTC, BNIAAMBE, ZNDDNSYANENELZARSE,. LZANPEEFB/NIANRLY DN TBL,
EFNVDAXRPF—EDIAZXNEYDKRIBICAZ L bk, SEOREBICBWTT—ZDI XM NIZL L
Y, RERSEMNESNRL D, —F, BRIOCHOEIL L 21T, HRWRSEOXNRE R2ERXRICBWTIE,
(12) RO m £ n PERNRDE LT 2L HRTNWMEL 2B ED, EFVOIRANINSL 2B, Z0OED, £
FIDAARNL T —RZDIAANDNT Y ANEN, REYRSENEONPTL D, UEdTr s,

BRf F—-40axXbd <« EFIVOIARD
F—RZDARNPHEN LB i\
F—RAREHL ERYTRWDEI L 2D
EFIIDIAAN
F—=RZDOAARNPREN XS
F—REZBRLUERYRpEL D,

BR%E F-40axb

L4248

8EbAA, ZOEMHIE, EE1THWET - XL 0ERERDBED, ENFEBEDTFANDSEREROEER

FBLUTWANC LS. BLliE, ZODEREEROBEDN, ZOFTHEDTFAMIBTZ0EEROBEL kD2 L
FhanwelLTH, ZODERERTHMNI RS, TFANPEY AT LOFEEDIENMIE, BTHEDTF A MIBWTH KB
INBLEZITWS, Tk, B, BAPAFARRT —ZOHTE, ER1VICHWET—&D, BLEEMERE
HEEWRLTWAED, BEFEEEETEFAMMY RN LU TERETHELELD
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NIFEBRINEDODNEFTNRZN. ZDEHIC, ER2ICBEVWTE, BEFERICKLZ5EN, L&
B, TOXEQEDHL —HTHENEFARNLZLICEY, BREFED, RWIELENTLL
ENDIGHDOHRMEEEETSZZ X HNL T5. 20, £ 2 DMMEMTIE, 8K~
DFEEERDIGHANE BHSELEHORBRBLEZEATWVWS., HBAld, TR, @50
DEAVICEDSWTREFER AT ZZ L 2B TW5.

4.1 KER1:ABT—5IC& 55

EBR1THWET—XIE, (Choi 2000) IC &Y, BEDTF A NJEFEELET S E
BICHWLNET — X TH 5% Choild, HEORRFIE C99 &, TextTiling(Hearst 1994),
DotPlot(Reynar 1998), Segmenter(Kan et al. 1998) % FH#L, €99 Tid, fDOFEL HEL,
BUMRMNFEH SN BRTWS, ZEL, BYMREIE, 73 AN BT 5 B0 (BEE,
X, NITZT7%E)IONT, ERICEAE r BREZTEEN = D DBMNE > THE EN 55
ROZLTHDB. 22T, rid, ELVWAENICBIT2EREORIDEHDESNENE INT
W5 (Beeferman et al. 1999). 7, EER1ICBITS r OBRAMITIEETH S, =, RYBER
MEWIFE FEEEIX R .

ZDERT—2E, 100HDOTFRAISRY, HADOTFANME, 10HDOTF AN E
HELEDDTHS. 2LT, FNFhOTF XML, Brown Corpus BTV X LYY
TV TENETXFANDEAID s17TH5. MADTFAMNE, sICE VBTSN, &
Ul Eyr — 20 nERT.

&1 EBT—XDFHTE (Choi 2000)

s DR 3—11[3-5[6-8]9—11|
TX¥AME | 400 100 | 100 100 |

ZTEFANE, Choi DNV —=JIlHB547 5 ) 2FIHL = stemmer I & W IEFLSH,
ZOEREENETF ANV REFERICKY DEFINE, EEL, 2EAEERMEE, (Choi
2000) & HARIC, XEDATHS. DR, HESNEZTFANDEYHERT, Choi DN —
VILHBIMET OV S Mk YEEINE.

ZDOFHIFER =R 2L K JITRT. ZNHORICBWT, U0, BEFEIBWT, K&
WRBUNT A N B & RD =L EOFEHERTH Y, U0 1, REFERIBWC, REHE
10ICHBRE L E L ZOFEFERTH B, T, C991E, Choi D7)V Y X LI & B HEHED

9 http://www.cs.man.ac.uk/ choif/software/C99-1.2-release.tgz & Y AFHETH . ZONV I~V % EH
L 7= & EICTE S naacl00Exp/data/{1,2,3}/{3-11,3-5,6-8,9-11}/* & FEEICHW .
10 ZOBRICE, 3.2 TRNEFERHDHITER L THawn,

10
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FEFERTH Y, C99 1, Choi D7)V VU XLICEWTREE % 10 ITHRE L =56 O FHl
RERTHB. T, ZOORICBWT, I, HEBNRKTHZ7IVI ) XLOEY FHEEMN ¢
REICKY, BEBAKEIYTEERENDLZLERT. b, 13- 11] REDFIOEFE, Fh
WKZETETFANMNIBITEVBERDOEETHY, (2] 1T, 2EBOTFANMIOVWTOR
YHERDIEYTH 5.

£ 2 HEEETOTS LDBARDESEDE Y RO HE
3—11 3-5 6-8 9—11[ &k
U000 | 11%** 13%"™ 6% 6%** | 10%**
c99 | 13% 18%  10%  10% 13%
£ 3 DEEMEESINESEOEY RO L
3—-11 3-5 6-8 9—11 | 2f&
U0 | 10%** 9% 7%~ 5% | 9%~
C9qw | 12% 1%  10% 9% 11%

ZNBDEND, BEFEDN, C9HDWE C9 &, AEHEVWIE, LUKBERLITX
ANEHETEDLERD. ZUT, C99HDBWE 09 1, HHFIEEDTF X N rEIFE
DRNTE, ZOMDIERFELY DHERLSTF AN ESEITEZL0DT, RADBRFED,
FERFUEL Y EBERL T FANERFTELZLNERS.

4.2 FE 2 ROWXEDEXI L 0—BEIC K 55

EER 2 TlE, HEWEWIERHEIL, ZO0ERERE T4 DBEPHIC K B 0EH L & T
5ZLICkY, REFERFML .

ERICHAWET — &1, CHEEHR?THE. BANZOT— A EHWEEBE, 2hH0A
FINTWDEE WD ZLIHAT, SCML TEFMIFINTWBED, IR EEL Perl
A7) T MK YE (chapter) 2 (section) 2EJYHIE 7= TH 5.

A, ERICHWESHEEROFE L ERT. BT, ERHOBIL, DT 7AIVTOD

11 3 30 C99,y DITICHDEAEL, (Choi 2000) D Table 6 LD LETFRRD. ZOEE, si4 DPEIZ 500 DY
YINFEINMIESWEDDTHEDICKLT, ZORDEDIE, 700 DY Y TICESWTRANEERL =HEE
EEM5T3% (Choi, personal communication). %3, (Choi 2000) THbAE 500 B2 T MCBIT B CI9(,) DE
VHEEREIUATORDOEDTHS.
3—11 3-5 6-8 9-11 ] 2f&

CHp | 12%  12% 9% 9% 2%
12 http://wwwwp.mext .go . jp/download.html K YA YO —RNTE 5,
13 ZMD Perl A7 V7 ML YW HERWEDBH S, ERCHWEDDR, ZORZ YT ML YLETMELREDTH

3.
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&4 XEEEHROHE T
HEOB  HoB N-UR

HEFn 6 O 4R 13 63 62
HEFI 6 2 4ERE 22 96 109
HEFn 6 34 13 65 52

SERTAEE 13 64 54
SERR 2 SR 13 64 55

BEXHOREBAZEDTHEN, X=IUKIL, BAD, T FAMERANAIVIT N7 7
AVICEBLUTBAEEDTHEDT, —SDEERELEZXTEIDMNEWN,

= AR TIERERICIT, UATORAENM A ONE, £F, ORIV VT NEHWT,
BEOHEYIYHU RIS, DEMNEERTHEEFERVWETFANEFE, KIS, 207X
A MICK LT, ChaSen version 2.25(fAAR#A, JLARE, (LT 2, LE=R, MEHE, Bi—5F,
BIRIE=E 2001) 2@AL, ZOREENDS, ChaSen DREFAGRICHITS 451 TRAFE T3
F-PNNT 7Ry N TEEF] ICZESTH5E00AEHBL, BBFEADASHLLE, EE
U, &#FADDHT, EOTFAEN T8 MR4&F) FEENL) TRER) T8y TE53EE
B ICEST20R>BWE. £, MRAETHSRBEBRBREDRVWE. &b, ZOLED
DERRARAMEITI R 7 )T N OHIFREROBITORY TH S, Zhid, BEEORITHEL TV
5ZLICHYT 5.

5, #6, BN, ZOIDIICLTHESNETFANE, DEHROBEDEHOB X IEE
LT, HELELZORERRT. 22T, ZDOXA MNUHELTWSHRHSE L, 3.2
HICTRANEFRWAEC LY DEL ESE 2R, EERBWOE L, BRNIEEL TV
WEEERYT. &, BELIL,

TEDEXRHT & —FU =5 EIREDH
BT 7 BINLE DR

THhd. EEL, BRHOBE nLT2L, HSEMEORIL, n—1Thd. b, RERTH
BB EREL TWAHHIE, RERDBWD, BESINEREOSE %Y OREDREE TES
TEBMEFARBZLILHEZMDTHS. RERBELESEIE, BWXENDS, HEIGT
ERXDENRBL L ZICEETH S (Nakao 2000).

ZHABHORICBWT, T2 0DE] 213, YATLACEEHENED, TXEOSENE L
EHEICE—RGE&E—H e LELEZDRETHS. =, 121 0BE) LiF, ERICE—E
BFICMAT, R 1ITOTHETEHFARLT—HLLELZDHBETHSL. b, THEHD
BEXRIINBNWT, FHINOEMEL, BEORN—-X5 4>

TXFAMIBWT—HEHRE T LHAMHADY A XD EF
TEFARDYTAX

12
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&5 SEFEREEORYINE ORI (FEERHIDHE)

EOB T 10RE TO0ORE

HEfI6 O 13 0.42 (0.019) 0.33 (0.006)
WEFIG 24EEE | 22 0.52 (0.021)  0.29 (0.007)
WEFI6 S4EEE | 13 0.50 (0.021)  0.42 (0.007)
TR 13 0.50 (0.020)  0.42 (0.007)
SRR 2 R 13 0.50 (0.020)  0.42 (0.007)
S 0.49 (0.020)  0.37 (0.007)

&6 DEFEREEORYIN & ORI (FEERHIDHE)

OB T 10KE TooRKE

WEFI6 OFEEE | 63 0.29 (0.10)  0.13 (0.033)
WEFI6 248 | 96  0.17 (0.10)  0.07 (0.032)
WEFI6 34EE | 65  0.34 (0.11) 0.16 (0.038)
SR TR 64 0.37 (0.11)  0.19 (0.036)
SRR 2 4R 64 0.38 (0.11)  0.18 (0.036)
S 0.31 (0.10)  0.14 (0.035)

T 7T SEREREOXYIN & DX (FBIRHTE)

OB T 10KE TooRKE

M6 0FE | 63  0.50 (0.10) 0.31 (0.033)
WEFI6 24EE | 96 0.45 (0.10)  0.32 (0.032)
WBFI6 34REE 65 0.48 (0.11)  0.28 (0.038)
SR TR 64 0.56 (0.11)  0.38 (0.036)
SRR 2 4R 64 0.57 (0.11)  0.40 (0.036)
] 0.51 (0.10)  0.34 (0.035)

TH5B (MR 1999)14. EEL, KEROHEICIE, ¥4 XMTHRTHTIY MNT 5.

9, RoICBITD, BOREDERLLUELEZONEREERX RS, £5TIE, £10KE
DIMEHM 049 TH Y, £ 0 DEEDEEHMN 0.37TH5D. 22T, (Reynar 1999) TiX, HXT
FANAXFICOWT, BEOFHICED5ERERN, 3 0.25 OBETEORYNE —HT 2
Z 2 &BBRTWT, (Nakao 2000) Tl, N—Z5 A M 0.005~0.01 D& =, FAEPH, 0.31~
039 TH5. ZNDLOFERIE, £ 0DEEICKHIET IR, TFAIDED D, EHHETS
ZERARHETH S, LAL, BHEETEHRT L2251, RLOFEE, EOFENCEL T
E, ZRHOHKREENT, PR LIAFEEICEORTNEEBLTWLSLER 5.

14 (i 1999) T, (15) REFHBOR—-ZAS5 LV LTWEN, REROEEIE, DEBEEBELTVWLDT, B
R OBEEN BT 5.
15 20, BADREICHYT S, b, FAHE(=2Z2EH8%) 13, (Nakao 2000) O Table 3 25 FHH TR,

13
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WIS, HOBERELELEOSERBEERLR TITRT. £k, RIE, Shaxb
FRIC X 2 EE L BRHOR L BRT.

#Fo6ld, HlREETIC, 2EHERELTHEIL L EOBEERLTVWS, Z0OLE, &
1 DIFEDOEHMN 031 THY, £ 0DEEDEHN 0.14TH5L. —7H, HRISEELELE
IR, BOSRT IO, £ 1 OBEOEHN 051 THY, £ 0 DEEDEEMN 0.34 TH 5.
IS5 EDIC, BUNIANMEXY BREOHMNWSEIABER L XXX, FHIRESE
BUEADREER DENTES. b, (Nakao 2000) Tk, R—=Z5 UM 0.035 D& X
FAEN 0.29 TH B DT, BIRHZENCE 5 HEEE, (Nakao 2000) & HEART, D &L HERE
ElEHORINEFHLTWS LER 5.

] 8 ByNIA MRk HEHEL BZERHOE

BNIZANECEZ5FH EOB  EOR |
HEFI 6 O R E 13 13 63
HEFD 6 2 4R 12 22 96
HBf16 S4EE 11 13 65
SRR TCAE 12 13 64
SERK 2 4R 12 13 64

5 BRLSEOREE

REFRI, DEHEEAMEEVOBENSTF AN EERMELE. ZhICEBOFE
LT, kT —2E2FALEZTF X M3EITI, (Yamron et al. 1998) RN IV I TET
VICESWT, -2 —AE2EADZa—ACHELTWEY, JIT — X &FEL WS
¥ 2 MpEITCIE, BRomZEE R, £/, (Yamron et al. 1998) ICDWTH, #H%IE, FF
AN DGEHREEER > TWADO TR, FHEELEESBLIORN Y J 2HERIC
ke, H—RMEY 7 OBEENERTLIHTEA—NEYy 7235, WO EEN7TO—F %
EoTWb., ZOESD, HED7TO0—F T, X, NEYIDEHDOES Y 2 EE
RYRALZENELW. —F, BLAO770—-F T, ZOZLIREICERBTES. =z
i¥, (Ponte and Croft 1997) L FfRIC, NV 7 DES = A, K yu, BHERZE o DIEHS
16 N(z|p, o) ICRED LAET B L, BMAIRE LT, (13)R%E, a+8+y=12L7T, L&
TOEDICTNE, FEYVOEINEHLFL K25 LD RPEMEBRINS.

#(wiwh..wh,)

c(wiw} .. wfh In,k,p,o,0,8,7) = « Z log
j=1

#wiwy ... wh) +k
g(whlwiws .. w) ) +1
1
N0 o o)

14
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IS, HEOFELBADFHELORERBEWVE, HENBEEOHMREIET — A HHEEL
TWBDICKHLT, Bxld, BEOHRESEFNEOTIFANDLHELTWSHETHS. I
B, T — XA TEERGEIC, HEOFEL BADFEL 2 T 5 Z L IZHIKRENT
H55. FOHEICIE, ERXTRUELDZR, MEYIORIZAANEHL L THRYALZ
X, BADOFEIMYRBEIZMEBICHRYVADZ 2 BRETLEV.

RIS, REFEOTFANDENCBI 5L L TE, 3.2 HiTRAREXDIC, BWIET
PEMVKETH, DEEN, REIZHL2WEWDEORHS. Zhik, EHhVIER,
HIDWRIETHEIL, BOWXEIAMERRNETHETLZWDZTHb. ZOHHET, HL
WNTFEARNSEETEEHONENDED, LWOEEMSITELEHETHS, RS, &
T, XBEOEIICELL T, Zh2BELIDRVWRNEY VI L HEBENHLDT, 73
DFERBO N L XL, XEORIIC, ZNFEBEBINLRVWEIEE LWL THS. L
MU, BAICE-TE, ERICHEELVENEOSENEEZLWEELHLLEALNE. 0
EDIC, Bxlk, ARETIE, RRRLRE/NT R MEXY SHMWSENBRERESICE, BFR
HanE2BHAL, TARIEDTEH->ED, KVENRDPEHEEEX 5 Z LIS #OFE
LLEV. ZOEHDRARDHZFHED—DIE, (R 1999) TREINTWB LIS, 2F
LEWKEIGU TRDOAREIEREL, FORBRAE—DODXELLUTTFANSETEZ
L TH5.

BRI, REFERICEZ L, TFANDOHEDORERELUT, TFANODEREICBITHHE
FEOWR (BE)DNBERICKRES. Z0 XD 2EER, EBERFEDOMHI (Bookstein, Klein, and
Raita 1995) X°, BEEBHEFORE (B, BA, KB 1997) ICEHTH S ZLAHBA TV
5. |BEFER, ZOEOR7TIVr—Ya iU THERET S Z & BEIREW,

6 BbHHIC

HxlE, ABECHBNT, DEHERRREEWOBENDS, TFANAOEROAEFNWT,
THXANERET HFEERRELUE. REFER, EROFELHENT, @EULOBETT
FANRDETBZENTEE., ZOZLEREFENTFIANODENCEHTHEZ L &R
LTWa.

TxlE, 58, EREOBAICBITIEZTXIANGEOESEEFRNLEZLEZZTWS.

SR

Allan, J., Carbonell, J., Doddington, G., Yamron, J., and Yang, Y. (1998). “Topic Detec-
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Transcription and Understanding Workshop.
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L TZRE] version 2.2.5 HAFHE . REGHBIABIMTRZEGR Y. MATEE.

£18%
ZHMIVELICAW= Perl 2 )T K

#
# perl npaa-div.pl (chapter|section) < file.sgm
#
# 77 A)VOHE 1 E (part) D chapter T section ICHET D%
# WEHLT, BYJY (s===============) EANDSTO IS L,
#
$type = shift; # type is either ’chapter’ or ’section’
while(<>){
if (m&<part>&i){
while (<>){
last if m&</part>&i;
if (m&<$type&i) {
print "================\n"
while(<>){

last if m&</$type>&i;
unless(m&~<&i){
s/&.+7;//g;
s/\r//g;
print;
}
}
redo if m&<$type&i;
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}
last;

B& fE

WL R IR RZE= LA SE (1092). FIERZERFEGR TEMHA
BHELFEBT (1997). #H (T%). BHAZTR2HEREF T 2T
(1997). BBEBEMEHIFFRIEEEE (1999). MWNATBIAANEGRE
ZEHA SR (2001). SRR, FH0BE%2S, ACL, ATAMRE

=, BAFE®R, {#xE.

HER £: 1978 EFRHRZ T HENBR TAE SBIRZE. 1980 FERAZESHE
TEEET. B (%) . FEEEERE BT BINREIZEFARL. 1995
FEHBUEBEREIIZEF. B, MNATBIEABEREIZEFT WIdARE
HEERMEMELY X —BREEI N —T ) -4 —. BRSELHE, BHE
MOMFAEIRE. SEAHYR, BHRUHYR, ATHRY®R, HARRHE
4, ACL, &KRE.
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