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Multi-Document Summarization System Based on Sub Topic Partition and User’s Query
XU Xiao-Dan :

(Physics and Information Engineering College, Zhejiang Normal University, 321004, China)

Abstract: A multi-document summarization method based on sub topic partition and user’s query is described in
this paper. The similarity of sentences is measured by a thesaurus dictionary. Sub topics are found by sentence
clustering and sorted.by user’s query. Then sentences from all sub topics are selected by using a dynamic strategy of
scoring the sentences. The experiment result indicates that the summarization has less redundancy and more information.

Keywords: multi-document summarization; sub topic; sentence similarity; user’s query

1 515

IO 24 14 T 8 AT T 3R A 0 2 S A
. TP IR, DT A B
REFFFE—ES. 23RS A R AT
SRRV A, He 0 A SR {32 AT 015 LAt
YR, RO AR S AR E G — MT SR,

SEAESR, B0 ITI7E 2 SCR ORI BTG RS T
SR RSE, T T LU B
ST SO B AR BT, I bncy FOERASCRY
L M 03 R0 2 A R AR 2 R
Radev 1 McKeown FOE T BB A it £ 5
PR, 5K RIET 2 R R, %
Ji kR SRR 2 SCRHE A 5 4, 44 % SR B 1
Hy A HERHATIIGE, B % SR A 0 T4
HAGA R B R R BHAL K, MRRIRS
IR ELAD. AT Radev 1AL 0ol B 0 2 S 4
SRS ST T R R ik B
HRLAR SRS ) T SRR ) T4 SR L 43 SR

@ Wik T):2010-08-14; Wi FIHE ek 1 1]:2010-08-30

112 Wi%¥JF Kk Research and Development

o, AR bR OO, KRR A A
ke FESEBRIQART T, A7 LA 5 o 0 A
— AT ARBUE VB, S P A R TR
f5 2 (DRI 1) ) T ALK T8, B % 7V 22 W
T2 R, W TR R R
g A 2 AN R R IR T, DAGA B8 K A 1 3
7 7 KA N T At — A 1 B AR L v
— A

e, ARG SCARN A K, LR A
PR 00 T 10 SURIBLEE S BE i, #2552
R A0 & A T 3 B, J6 MR T B A T
FRO R 5% P X 2 B 1 T AT HE A, 7 B
HRLRS FEY 7 00 4 340 0 T A DL 57 T AL, 9F
e A T AR RSO, A R A LR b,
Wk, FIMNAMASWF: 52 WAAT
BRI 4y AHE R 3 A 48N T o 8P I
MBI, 84 TN LR R, 5 WA
i

© THEEEEBE

http://www.c-s-a.org.cn



2011 4E ZE20% 2% 3

http://www.c-s-a.org.cn

[N VA

2 TR FHE

20 SCRYEEA P 110 SRS 3k AN ) 11 3 7 G B
SR, AN A 2 Ry s A, — R, 22 SRy
AL — AN A, R0 2 A T 3 R
X7 A SRR 2 SO BB TP R S AN RS
TEX SCRYHEAT BB SO, B T % ) 7 E R
Ab, B HIEA) TN T . SCRY I 2N,
BB AR A T MRS # J=3 F  A R

AP HMBLE IS T 2 BB L EEEA T . A
SCAE B A7 i 5 TR OGRS 2 TR
ESCHMBLEE , AT SEBLE R &l 3 o
21 AIFHRIMEITE

ARSI B A ARABLEE R SR T A il 1Y

Setr. SCRPIIE A RIS, ORI

R Ay, (ERCHT b R T i AL 5,
B 1O 35 5 AR 8], I ] o 7
e V2 BN TR AT, Bl 1R
SORRE 7 RN o ARA . ATV i
PR AR SC A A o 0 A 20T oSS R
FW, BRI T V0 SRR, Bk i b 2 P
{6 SEAN T2 AL 0 OGS s A 2 B (A
e, R IR SORIOA 80 . — T
PEPAHRAG, T Z BB T T
FHEL B2 I SR B A . 0 TR A 151
AU PR

iSim(aI ,B)+ Zn:Sim(bj ,A)
Sim(A,B) == I

(1)

m+n

Hrp AR B RNl A7 A SR

=

ai, aseeeee a., TJT B @@ﬁ"]ﬁ&ﬁjﬁjﬁﬂ by, byeeeees by, a;
A1 b Z [R]85 SUMMBLEE HI Sim (A, B) %755, Sim(a:, B)
Fori a MAYF B RARELE, Sim(by, A) F7wi b, Al
f)F A AL, Sim(as, B)=Max (Sim(a;, b1), Sim(a,
b)) , Sim(b; , A)=Max(Sim(b;,
a), Sim(b;, ay), =+e Sim(b;, a.)),Sim(a;, b;) #/RMH
ANl ai, by Z RIS SCHALEE o

N T VAR R AR AL, FRATTR A R
T T K215 B RIS 424 (IR S i ARy
i) A A TE SCER IR . (R AR PR 20 gl
80 AR H A — 8 e 0 5 T VI 42V SC A 1T 43 25 1]
g, ERHBRER, HBRRRIE RS A ik

TSR i . Z i BOSCR R 7 T, e
A B, e AN, /NKBLR BT B SR
FASCHERI SR, AN RE 085 S — 5 2 T
PEFAMT AT 1R T 3 SO ] (5 PR3] 143
PEE) , B AT RS IAN etk o (R SGRAARY Xt
U AR T SRR, B RS S
Roor, RN F R, AN ATt
. W LRIy FERE B ERI b, B T 55004,
LER S IP Y PNCE 'S Sh S ST B
23 - HE R o T B TS DU R
Gt 5 S5 47 1) SR AT A S i, O
— A ) O s T i) o 49 1 BaO1A02=3 ) i
%, Ba0BALL= 2 UEW) {590, M H T S 5T
PR T I E

A ) 2 6] AR B 2 0 e AT 22 0 P SCBE B9 AR
KI, i SCHE BN, MR R MR,
Y LU ] O SRR B ST B . A Ry
DL

p (2)
a+D(a;,b;)

e LR, D(ay, by) R a;, by 2 8 HHE R
B, TR AR A T RSk B, E A
R 3); a B AP BE, A o« EE Y 4.

D(ai, b;) =2% (6-n) \ B (3)
o, n(2<=n<=6) NBi 12 HHITESACHS N EE n
IR 24 '0=6 dhs FRATI) 5 24 AR A,
88 SO 30 -0, LIRS A R SCa, eAT AR
Sy, it “BET” BhOTA28, “PEJI” BhO7A56, “WJ
7 Gb17A01, “Hitlk” Gb17A01. FHIARIFH W40
D(BET, PEM)=2, D(AlHE, Hilt)=0.

IR FIAN TS SRS S — A AR, %
BB (R SRR K2 MIRISNE, s E 5
PN EATNEE VA B SN~ A E Tk
RGHE SUARTS M — 2 IT 46 A LR T AL B,
C. D RZEHHFET F. 6. Hy I. J KSEAYIAE 2 0]
(56 LIRS WEH D (ai, b)=12, NG+,

22 FEBRIDS5HF

WL A RO S, E 0T LUHEAT 7 A )
5o AR RGREM T, VIR IR AR
T E B2, BRI s B A TR 2K,
BB SOR SO A T 2. Hodkn F

Sim(a;,b;) =

Research and Development #F517T % 113

© THEEEEBE

http://www.c-s-a.org.cn



i E N R &N

http://www.c-s-a.org.cn

2011 4E 2E 204 2% 3

1) A A S={S), -+, Si, -, S R IAREAN)
TEME A C={s), RERMWEK T £ 4
C=1{Cy, =+, G, *++, G} ;

2) VW C R (C, C) Z IS Da;

3) WA B /NI B 19254 argminDy, 3E# C C & 3E R
—AMHIIZE Cy=C. U C, 6 CAZARH C={Cy, +++5 G}

4) EH 2,3 HEIXFIRIEMBEME NI,

SC e AR IR A 5T A ORBRERA Y, AR SR Sk 6]
(1735, T8 bR UETE R I A o X 37 6 1 [
"™ ik, i R 5 HDCC K5
KL, HAFE 7K HDOC= (We-We-W,) /T, Hirhr, 4y
T W W Wo RoR 2 GRS LA I R — 2RI Gl
gl MR N B E P o Moo R,
W, - kame%%%W%%Wﬁﬁ,

STM(xi, x)) % 71% 1T 26 BIASD 7 0 11 LU, 45
T =3 (L-SIM(X:X,)° TR BT AT 2 b SR BT A T
B2V A RN RiB R PR — AN ORI A R, ik
FUBRHEII R ENT, 1B AME, RIS PRAER A
(1) HDCC: PA S I bR SRS —IRIK) HDCCra, AN 22
ANFRAESCRY AR HDCC: 1 HDCC:- [ LR, 153145 — 1
{4 HDCC.
TR, 2 CRES D n] DA i 2 A
FEB THRIE: D={T:]i=1, 2.k}, BA T E—AM)
FEEL Ti={Su k=1, . .m} o T EBUEN 2 SRS
AR B HEER, T ARG L, 7E T 3

Op JE i B AT B, DU E ST R Rl UL,

Feo FEARZRGE, BAMEA T m 2 55 308 Ti

AR oL N

Sim(Q.Ti) = = Fsim@Q.,, ) @
mig §

Hoo, Sim(QT) FR A Q R T EME T2

FIARALEE , Sim(Q, Si0) R i) Q A1 8 Ti H[1H)
T Soc ARALEE , kS A AR 2.1 AN,
Sim(Q, To) HU Q A1 3= 8 Py iy A5 ) 1 2 [) AR ARARL FE 1) 1
B .

3 B
3.1 AIFIES KRG
TR EENH S, BT KR AE ik

114 w5 FF & Research and Development

e A T e il R () ) i 2. O T ARIE
IR A TR A A R BRI
AR i HME MM KA T, B, JATA
PN T T4 AT PP

D) A7 ST ATE N oAb A 7 AR U, 11
B AP E .

C@mﬁ%iﬁm@@) ()
mﬁﬁﬁiﬁﬁﬁQ%ﬁwﬁ%EﬁﬁwFﬁﬁ:
C,(S;)=Sim(S;,Q) . (6)
st E LRI, BEIE T Si 10 A
Score(S,) = t€, (S,)+ (L-1)C, (S,) )

32 RRSHETFRIEIE

[ — 3R B ) 2 R AE A (S DAY, Xy
BLAER BRI SCRI A Z AU 5SS, 0 AP
—UIE N B AR )T O TR REIRME B
JUA, AENEATF P A) I, B IR TR
IS BICRTEN, FATIUR 6.

S MR HI5 B UAR B SEmE ™, 5 2% 5edil B
Wwhn, HERASELEGFEHE ORI TEERGFR
DA, AR IR — BRI, AT R i i A 2ok
BT Si 4T Score {H:

Score(S,) = AScore(S,) — (1 - 2)Sim(S;,S) (8)
o A w2 W pUE S50 A€ foal
Sim(Si, S) Fnh) £ Si vy MAEE A 7S S A
B, AR

é@@m:%?m@@) ©

AT i 25 SR Bh AR A )

D 67 Y, 15 2HLBEE NI n A>T
3‘5@ {Tl,Tz, ...... T.}s

2) REEAS TN ) 2 Score (RN
HEFs

3) LM T T Score i KA
IMAFEE . R EIERHRE KL, Kby BRI
AR )T R 2~ 3 (8) FB 5. Score fH

4) ¥R 20, AR,

4 SIS VEAL

X2 SCRS F B2 A H R A G 1V
M. BATTRHT DUC 23U T IR DR R AR HEAT A

© THEEEEBE

http://www.c-s-a.org.cn



2011 4E ZE20% 2% 3

http://www.c-s-a.org.cn

[N VA

T [ 2005 4ETF4R, DUC [ SCHBAT 45 B2 1l 17
AW 2 SO SO AT S5, (EVPN T, FZALIN
JUAN TR

1) iR [ (Responsiveness) : PP — M 2L AE 7L
EYN il A W PR S IE (b4 RE R R K (= S8t S =
1-5,

2) EE i (Linguistic Quality): ¥EM—EB X
W aT e . EEA 5 AUy WA, JE
TUARPE. FRACHIM . sk, ZERRIE BT

FATVEENLI 22 S0 B B B AR G e 0T WY 5UR e
SCARFEATALBE o S (R TR REEZESK 1 2001 AR R
JEAR T, AL ZE 55 B By 254 ) \AN KI5 3L 5096
ANTT o 1A R P S R T ) A o DRI (1 Y D
Gt Ja 1 B0 A6 S A S AR O R, B
P AN SR o 3] ] A PR R P o T AR
P = R 3] SR YT 1] P PRl P . S ML ] ]
2 R0 7 R T il 2R, S P T s A o S R ]
(BTSN Sz o S TR S

FESER T MR . &5 ARIEZ 4
SHECE A F SR, A FEEAE 5-10 W3
o AR RN FEANE F R T K A, AT
FIF G5 R

T 1 SN IIT-S5 00 )8R iR 1 oy

S5 BB (15 43 S35
(1-541
FEHR 4.1 3.75
2N 3.75 3.5
Ak 3.41 3.1

I, BATREN T AT K 2 30 B 2)
WERGRA (FL: HERE tfid0E R )
SCRYAE I B IR, R R A ()R A A
T, VL RATREAN G T IOARAUE , B MR v
AR R, SnbiE e R H 5 AR s . A
TR, HAS BTG R, ARG 15%
FHEELL T (R4 26, P34 4 [ 201 F-measure
A1 N R PTR:

£ 2 MWANARGHBMIZE, HEFHZER F-measure

X BHER | FHEP F-measure
F1 0. 658 0. 649 0. 653
F2 0. 708 0. 689 0. 699

HI A nT LU Y, FL ST 500 1 7 2 A
SRR G I BN A7 HER B 5 18 1 B2 T
R e ARSCHR AL T 7 BUHR e R A 1 ) 1B %
TREANA S TEEMFL, R T%5ERIRA 18
ZIHIAHSCE, AR b T A IR

5 /NG

KSCIIR T — PR 7 R #5102 Sk
EEME i, ek, RS S ) T
FRBLRE 51 77 v e A R R T I 1 XK 2,
ST W0 TR R T S5 W R 2 U (A0 A 1
oA PR, A T2 TR . 5%
WA SO TSR A FEA R I AR, 3k
TR 400 B ) P T AR W L B ) 43 SR — B
WS BUMGIE LR, LA B T B,
(5

SRk

1 Lncy HE. From single to multi-document summarization: a
prototype system and its evaluation. Proc. of the 40th
Annual Metting of the Association for Computational
Linguistics. Philadelphia: ACL, 2002: 457 —464.

2 Dragomir RR, Kathleen RM. Generation Natual Languages
Summaries from Multiple Online Seurges. Computational
Linguistics, 1998,24(3):21—29. g

3 Radev R, Hongyan J, Malgorzata B. Centroid-based
sur\nmarizaitof; of multiple documents: sentence extraction,
utility-based evaluation, and user studies. ANLP/NAACL
2000 Workshop C. 2000: 21—29.

4 Boros E, et al. A clustering based approach to creating
multi-document summaries. Proc. of the 24th Annual
International ACM SIGIR Conference on Research and
Development in Information Retrieval. New Orleans, LA,
2001: 34—42.

5 MEZ . [R) SCRR AT, ¥ R RE S H RAt, 1983,

6 Z LT, XUHE, Wk AR, A5 22 SORS S vh ) AR PR T VAT
IT A HEAHIFT S & F2, 2006,43(6):1129—1134.

7 Elhadad NJ. The use of MMR,diversity-based reranking for
recording documents and producing summaries. SIGIR-98.
Australia, 1998:335—336.

8 ZRARNY, FNIE T, Z8 ST 2 SO ST PPN AR AE BT 5T T SEL
TR R, 2007,43(2):180—183.

Research and Development #F517T % 115

© THEEEEBE

http://www.c-s-a.org.cn



