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Text Segmentation Based on Lexical Cohesion and
Word Importance
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Text segmentation is one of the fundamental technologies indispensable to analyzing the
document structure and improving the accuracy of text processing technology, such as infor-
mation retrieval, text summarization, and text categorization. TextTiling method have been
proposed as a major text segmentation method, which is based on lexical cohesion regarding
the repetition of the same words in a document. However, using TextTiling method for short
documents, we do not always get enough accuracy. In this paper, we first propose two text
segmentation methods; one is based on lexical cohesion considering co-occurrences of words,
and the other is based on the changes of the importance of the each sentence in a document.
Next, we propose a new text segmentation method integrating these two methods to get high
accuracy even for short documents. We evaluate our method in the view of precision and
recall rates. In our experiment, we use paragraph borders in newspaper articles as correct
segment borders on 326 newspaper articles each of which contains about 20 sentences. As
the result, it is shown that our methods are more accurate compared with the conventional
methods; 31.8% on the precision rate and 21.3% on the recall rate in case that paragraph
borders in newspaper articles regarded as correct segment borders, and 64.7% on the precision
rate and 43.5% on the recall rate in case proximity of paragraph borders regarded as correct
segment borders.
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Table 3 Parameter used for the experiments

ARSRIORE N | WEEEE | MU EF
dith 0.01 ~0.20 - -
duwth - 0.1 ~20 -

words 20 ~ 60 - -
Weh - - 20 ~ 60

DR PEBOFEBR CTH - 2BEW, TFAME
T A vy —ay OB LT 2 BMEEDINICEEEE
RHREINTVEEELERETS. T5HE, -1
BOXKED»S 2 HEEDS | THOKHENS 2 HEE
FTOWVWTIPAPHASINIZEEICERE L. 2O
L) CEBROFEERIOST L TEORFETOHIBIE
ML LTEHIL T b, KECHMMT 2 FikizEES
ORBENE 1 CRALTIT Y, FERESROREM & % 5 X%
WL TWaYS, RESOBE T BEEEMN TIT )58
L EREIC F O RSTOEE RN D DA FET 2
%, EBROFHEEROEMRERT LK FEHOXLT
HolZBEN, -1 FBOLEH N LA IEH
T 5.

5.3 &Y {fi £ &

LTI cross validation 12 X ¥, 326 XFH% 1045
#L, 9/10 DXELFERHAT— 5Ly b+, RYD1/10
TERFMAT - Ly T 5. Bk 10 5L
EREROFT =%ty MG LTIT) (K 9).

FBORIHEET 539 A— 513, ERNFEHREC
FEOLFETIEALHTHBE LA L SWE (dun), &
MWAET HHEY (words), HEEEE LS FE
TI34.2 BICTHB LU EVWE (dyn), & 5ICEERMN
WM BEEEEE R M ICHLA S bR (B
T, NAT Yy FEE) T, 43 BTHBLER
RORE M W FECHBE R 2 BE0 L E WL
% BER wiy, THAD. TextTiling HEICBIT 5 EBHE
ST AHERICOWTIY, ERIEEMICES (R
& [F UBEEEL (words) & L, dep 102V TR (3) 12
L DEELERAAELL. 28, EFERBITS
NT A—F T TS IRTHED IZEfLSE.

5.3.1 FERNEEMEFALAFEOFME

0@ OFERF -5y b ERAWTHRELLZ
NEND /ST X~ % (words, din) TOFHMFERE Z
DOFH %4 VRT. H v IROBIEBERBEEDE
BTORALERIEDIEEDETH S, LM
F=FEy MIFLT, BRFLVEESREIFE 2>
TWhl, 2 ETHRALERES T L TWEZ
EWhhA,. LarL, BRFIGEAFRICHTRIR
K oTWwah, 42 HiCHBLZLEWEN, &g

FRARBORE R & R T W B D < BRI 31

Ex, il

Ex, Ex i=12 ..,n

Ex, 4
EX,, by
F-2EnEH

9 Cross validation
Fig. 9 Cross validation

#24 Cross validation |2 X 2 34eiffdite 2 FIH Lo 0
i
Table 4 The results of text segmentaion based on lexical

cohesion by cross validation

77 dun | words | e () | mEE (%)
1 0.1 30 40.7 (72.4) | 16.9 (31.3)
2 0.1 53 17.4 (64.4) | 7.27 (22.4)
3 0.1 29 28.2 (68.5) | 7.53 (20.8)
4 0.1 31 31.0 (56.0) | 11.4 (22.6)
5 0.1 50 56.5 (84.8) | 10.3 (22.9)
6 0.1 42 38.1 (69.6) | 9.50 (19.8)
7 0.1 30 38.9 (78.9) | 13.7 (28.6)
8 0.1 53 42.4 (74.6) | 10.1 (24.0)
9 0.1 46 22.2 (65.3) | 8.16 (23.0)
10 0.1 41 48.1 (77.6) | 10.5 (22.5)

5 36.4 (71.2) | 10.5 (23.8)

EEDOEABH o BREBRIYIZIN =6, a =03 KRE
L7z, B, EEDEIL words ICRLIEVEERY
EHELXHEMOBR TR, HEROBENL 1 RN T
77,

5.3.2 BESEEEEHMAL-FEOME

108 OFFHF -y b 2 AWTHRE LS
T A=% (dwtn) TORMIEFER & £ OFHEES IIR
Ty aNOKEIIEREEDOEFETOM I b EF
WEDZETHBH. 5.3.1 BiohE L Rk, &FHH
F=&ty ML T, BHELVBEERIGE 2>
TV, BERCIIFERNEESICESCFELDE
FERNMETSH 20 HHAR TR EE>TWE,

5.3.3 N1 Ty K FEOFHE

108Y OFFHFT— 7y P ERAWTRELLNRY
A—% (wen) TOFOFER L TOFHZRE ITRT.
Fy AROBEETEREEORE TORI % EMFICE
OBEDOETH D, T, EEOERMEICES (T
HED words, dyp, BEEEEEICED CFED dyw,
WZoWnTl, ZNENOFHMER TRE L 721 (F 4,
#£5) %z, 5.3.1 H, 5.3.2 HiOHRLERK &
ERVFRRBLVEL 2> TW5E, EERIL, EEm
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Table 7 The results of TextTiling method by cross

Table 5 The results of text segmentaion based on word validation
importance by cross validation F—F vk words A BIEE
F=Ft v b | dyy | EBEE (%) | BHE(%) 1 30 25.7 (59.1) | 14.0 (36.7)
1 1.9 51.1 (67.0) | 19.0 (29.8) 2 53 29.6 (59.8) | 16.8 (36.2)
2 15 | 26.7 (58.5) | 13.7 (28.2) 3 29 | 30.4 (62.8) | 17.3 (39.9)
3 1.5 | 25.6 (57.9) | 15.4 (34.0) 4 31 33.5 (64.4) | 19.4 (42.4)
4 1.5 | 29.5(60.9) | 19.6 (39.7) 5 50 32.3 (57.7) | 14.8 (35.0)
5 1.6 | 22.2(51.7) | 12.2 (25.1) 6 42 26.5 (56.4) | 17.3 (34.9)
6 1.5 | 37.0 (58.4) | 23.0 (37.7) 7 30 | 30.5(61.1) | 18.1(41.2)
7 1.5 | 40.5 (68.3) | 19.0 (35.0) 8 53 31.5 (64.4) | 12.8 (30.6)
8 15 | 31.3(72.2) | 17.2 (42.2) 9 46 | 40.2 (60.0) | 21.0 (40.1)
9 1.5 | 28.8(56.2) | 19.5 (39.3) 10 41 31.9 (60.4) | 14.9 (38.9)
10 1.6 | 28.4(67.2) | 19.6 (40.7) 3 31.0 (61.6) | 14.4 (37.5)
Py 32.1 (61.2) | 17.8 (35.2)

% 6 Cross validation 12 & 5347 v F Tk A
Table 6 The results of hybrid text segmentaion by cross

validation
Tty b [ wy, | #EE (%) | BBE (%)
1 47 | 41.2°(67.4) | 25.3 (44.1)
2 32 | 31.1 (61.5) | 20.6 (41.7)
3 41 | 24.4 (59.8) | 16.5 (39.0)
4 45 | 27.7 (58.1) | 22.7 (42.5)
5 38 | 225 (52.5) | 13.3 (31.8)
6 41 | 36.8 (64.2) | 26.0 (46.9)
7 52 | 38.1(72.2) | 20.8 (42.9)
8 37 | 32.4 (71.6) | 22.1 (48.0)
9 35 | 29.1 (64.2) | 24.6 (53.6)
10 37 | 34.9 (75.8) | 21.5 (44.2)
FIy 31.8 (64.7) | 21.3 (43.5)
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BB OFY q, EROFEEREOTE r 2 HNT
(11) TR 7-EEE - HHFOHREO TS & L
&R BRI L CEOREY ERICEDIHEOM
AF - HHEFROHBHEOTY, BLUSFEOFEE
FEMOFHH I, S6% - BHEOEREL R S,
FOIRT. 512, £8 LK LVROALKTFHE
@ F-measure %3 10 |27

6.1.1 WHXEEZFLTE2-ROBEE

#8 LY, HEFHELLICHAESLBHELY LA - T
BY, 2 BTHARLAHRESFIEHL L TWE. #EEE
TIE L 72358 Cl, BB EMICESCFE, B
EEEF IO FEOIHTENRTWE Z i bhs.
AEEENOR IO I D ( FEOMARIL, TextTiling
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Table 8 The theoretical and practical vallue of precision and recall in each method

} EERE E Y
Tk FORDE —FEE W) | BRE (%) | BER (%) | BEE (%)
TextTiling 2.75 31.0 14.4 27.2 16.6
SEEAYEE T 1.69 36.4 10.5 23.0 8.92
HEEEEE 2.92 32.1 17.8 28.2 15.3
NAT YR 3.48 31.8 21.3 27.3 18.2

F9 KFRCBIBERZIERMICEDL

WA OMAE - ISR OERE & M

Table 89 The theoretical and practical vallue of precision and recall of in each

method in the case proximity of segment borders regarded as correct

] EEE Wk
T rEEED) | AR | BAE (%) | BEE (%)
TextTiling 61.6 37.5 49.4 28.7
FRREAYE M 71.2 23.8 49.2 26.2
HEEE 61.2 35.2 49.4 28.8
NAT YR 64.7 43.5 49.4 28.8

#£10 4T F-measure
Table 10 The value of F-measure in each method

FiE NEEERICED R | BELIERICED A
TextTiling 19.7(%) 46.6(%)
FEARIAE B 16.3(%) 35.7(%)
HEEEEE 22.9(%) 44.7(%)
NAT Y 9K 25.5(%) 52.0(%)
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Table 11  The results of text segmentation by human’s judge
CER | CPHEAER | #E6FE (%) | BHEE (%) | F-measure(%)
30 4.21 12.0 (75.6) | 9.50 (55.7) 10.6 (64.1)
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