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Abstract: Sentence similarity computing plays an important role in machine question-answering systems,
machine-translation systems, information retrieval and automatic abstracting systems. This article firstly
sums up several methods for calculating similarity between sentences, and brings out a new method which
takes all factors into consideration including critical words, semantic information, sentential form and sen-
tence length. And on this basis, a automatic abstracting system based on LexRank algorithm is implemented.
We made several improvements in both sentence weight computing and redundancy resolution. The system
described in this article could deal with single or multi-document summarization both in English and Chinese.
With evaluations on two corpuses, our system could produce better summaries to a certain degree. We also
show that our system is quite insensitive to the noise in the data that may result from an imperfect topical
clustering of documents. And in the end, existing problem and the developing trend of automatic summariza-
tion technology are discussed.

Keywords: sentence similarity, automatic abstracting, lexrank, sentence-weight computing, redundancy
resolution

A FHRUEEREEBEXHERARTRER

X, FNE, S50, BUNA

AL ARG AL dbst 100191

WO SO B BRI BEREIEE . B EME M A B S R A AR R
o ASCESSERAN 1A ST SR 1, el 17— Mot AR S S5, AR5 08 1 Bt
FREE AR AR A R RS B WEDAAEERE, BT T —{F2EA LexRank 571k
BB SR AR, [RIRPB AR BT S PR DA RO Uk B S 5 A T 1 it o FRAMFT ISR A5
FIVASEP RSl o SO BESOR B 2 SORIER T B S JEIRAENS TR DUC FOIIRERRR 1T T 5,
WA RRYTZ ARG — AR L olE TSR, 82 SORSTR P 0 T A —E R R
Vo RAZ, SCRERTHY & EH BTSRRI, s BB SR TR 2

B (0 TANOU, FIBSCR, LexRank, 40 FARIESGE, UM R

3% Scientific
9,
43¢ Research

L5 5

FE F KGR S BERARE, R AR R TR — TS
MAZ DRI EREL, FIAVAA— B AT — (3
BERISERYe AU ARMBURERORT S0 EARAHR = B R & 4H
EHEAEARFELIOER, AR BRI,
RO = A i R SO P RIRR A TR R 1] A
AlVER R, AEHEAEE B 2 ISR R A B R

Copyright © 2009 SciRes

FRFTERES; EEEET, AR
[lshaR EROVCACRERE; e SRS A g, AMEUE
FTVASW R Frg i R B 5 R 2]

B SO B ELIBAN RIS B R R 1
AL SO BEEEEAMT, e A B B B SO
BSOS HPR R L ABIERE | 41 SR SO 3 20X
ARORGT . d AR SCI10], LA FH P bRt S U

1M



WEN-QIAN JI, ZHOU-JUN LI, WEN-HAN CHAO, XIAO-MING CHEN 39

Ak EER

A T R AU i, WA
H TRZT AR BB SR A ST, RGBT
— ML LexRank RGN H ) SRR AR -

2. AT RIRRTE A

FEEARRE = BT 24, AR R R
— BB A, AR fEiEsy
P, AU R S A TIRZ T . A
RS ERORE FARIEIN AR ERB] H
WIS AR A SR B i 75, B
RE A IR T IEA], SRR S ARAT AT IELS], RS AN
TR 5061, FERTEHEAA T ILIT], SR
AT L8 ILA ML &t AT A1 o

2.1 ERHFARESERRNIERE

AE )L ARSI, A AR SR AR
AT ARG 2 = U5 1« BRSO AR LR
B, BERRE SRR A AR S LA R R AUk o
HrRF A FU - ARBLEE 5

2.1.1 BRI USSR

SERA B R ) AU T AR DL R R S 3 R 3
AT RS AR 7y e o SCRHRERA)F- 3R B — 1
n AEFEE V=(didy,....dn), di BT Fdf {7
A 2 I AU s e S E ) e ) Cosine {Eo 7
A+ A F1 B, EAMFTA A R s ) A
V={X,X5,X35,..,X,} » AF A BHERNHRL
Vo= {wiwy, wyse,w, ) H R w, BA) 1 A A RGH X
ff) TF*IDF f{f; [k 1 B B E M A& %A
V) =401, 02,0350, ) » HH @ BT B A RGH X,
(1) TF*IDF fE, FI AR 0 AU Ay«

iwi*(pi

Similarity(A, B) = = @

\/i Wi2 *\/i 4’;’2
i=I i=1

TR R RS I TR R, 1%
AEEARRE A REUGHRREL FItRA
—ERI R

ASCTAAFRIN S A SARHEEE ST H (60573057) Vil

Copyright © 2009 SciRes

2.1.2 BRERFENU-FARUERR

FOATR BRI TSR, HE NS
PR E R 3LhE, b SCHER T HowNet 5 € 1] 2657
SRR, B ER FH WordNet, 138 5 Bl 5 > L0 E
FARCUE, ST RREZAUE . M+ A
B, & AUSEET X, X2, U, xn fIJFB 4
BEIA Y, Y2, Uy Yoo il X(1SiSm)A yi(1<j<n) 2
AR L ] s(x;, v ;) R, 18RS 2 —H5E
FARPLE AR -

s(x20),8(x,3,), A, 8(x,,3,)
_[SCes)s8(60,2),A,5(x2, )

X ()
(x5 1)58(x,,,32), A, 5(x,,,9,)
HI A, B )£ 2 [MIRE AR LR A -
Similarity(A4,B) =+ (T — 4+ 5 3)
2 m n

HoPa, = mar (stx oy st oy ) ssx 0 y,) s

b, =max(5(y ;,X,),8(Y;»X3)s--»8(Y (X)) o B
FHEE TR ERIRERE R N, SR
AR, BRIEEFARF IR HAZ IR AR, TR B
RFEARLEE R R AT R B ISR R R e (E H A
SRR AT — SO ARG S R R S B, s
AP R —E IR s JSME R 0 A 7 TR Al A
il

2.1.3 BB TR IR

29 SCIS AR Se GO Rl NS iR e e )
TRIREES R —ESE B T FR AT R
Sy AMER RSy FITRsEs, A MHEAEDE T ey i) LA
RSO, FrDAER A A4S R AR 5
IR, S I A U I < RIFAR R 73808 L
BE TR RS R BRI A E A U RE U1
PO, ERARGTER R, Ll e 2
Ol R AR ORI B Nl 601

Bty 1 WERI L, THBIER BR80T ARARIA
BERIRK

Bilty 2
HENRCo

F i SR A R s AR TR I R,

e b 11 A4, RERRBABER K A TR

1M



40 ANEW METHOD FOR CALCULATING SIMILARITY BETWEEN
SENTENCES AND APPLICATION ON AUTOMATIC ABSTRACTING

(=

e
: \

® O®®
B 1. 514 1 kTR I 2. B4 2 A

Figure 1. The dependency structure of example sentence 1

Figure 2. The dependency structure of example sentence 2
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Figure 3. The workflow diagram of automatic abstracting
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Table 1. The evaluation results on Chinese single-document

corpus
10%6 k453 20% 43
TR S ROUGE-1 ROUGE-2 ROUGE-1 ROUGE-2
TF*IDF 0.2898 0.1557 0.4011 0.2235
FRFRFAR 0.3184 0.1703 0.4076 0.2219
WA 77 T 0.3404 0.2057 0.4668 0.2835
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Table 2. The evaluation results on English multi-document

corpus
AR R ROUGE-1 ROUGE-2
TF*IDF 0.3433 0.0814
AR 0.3521 0.0842
BRI 5 0.3759 0.0947

R 3. IR EERL SRR R
Table 3. The evaluation results on English multi-document
corpus with certain percent of noisy data

Sl ROUGE-1 ROUGE-2
MR min max average min max average
il 0.3213 0.4245 0.3759 0.0511 0.1465 0.0947
10% 0.3078 0.4164 0.3677 0.0504 0.1367 0.0903
16..7% 0.2747 0.4049 0.3465 0.0487 0.1198 0.0843
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