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Website Automatic Summarization Based on Website
Hierarchy and Latent Dirichlet Allocation

LI Shu’ ai, YANG Jing,GU Junzhong
( Department of Computer Science and Technology,East China Normal University , Shanghai 200241, China)

[ Abstract] In recent years, the research of automatic summarization is mostly about multi-documents and Web pages, but
less about website summarization. A method that summarizes a website automatically based on the hierarchical structure of
the website and Latent Dirichlet Allocation is proposed. This method gets the information from web pages in the given
website and fuses it, and calculates the weight of sentences according to the proposed sentence weighting formula, and
selects the highest weight sentences as the website summarization. An experiment is done based on 20 commercial
websites and academic websites, and using ROUGE evaluation. Results show that compared with the summaries only
using LDA ,ROUGE-1 and ROUGE-L are increased by 0. 32 with no stop words; ROUGE-1 is increased by 0. 39 and
ROUGE-L is increased by 0. 38 with stop words. Compared with the summaries only from homepage, ROUGE-1 is
increased by 0.03 and ROUGE-L is increased by 0. 06 with no stop words; ROUGE-1 is increased by 0.08 and ROUGE-
L is increased by 0.07 with stop words.

[ Key words] Web pages; website automatic summarization; Latent Dirichlet Allocation ( LDA ) ; website hierarchy;
breadth-first search
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The SEI helps advance software engineering

principles and practices and serves as a national

resource in software engineering, computer

security ,and process improvement.

Therefore, our singular dependency on assured
software as the heart of this cyber environment is

more prevalent than ever.

The size and complexity of software,as well as
the interconnectedness of software-enabled
systems, mean possible exposure to disruptive,

damaging events.

The best way to assure software quality,
security , and resiliency is to design,develop,and
integrate software in a way that does not allow
defects and vulnerabilities in the first place.

Ourwork is not done unless we do both parts of

our job.

2 SEIMIHE

ROUGE J&—ff 3 T 74 [l R g g i oy v, £ %9
T LR A WA B 5 6 A% 2 2 ) (40 n-gram 37 |
T4 ) ) BB T A %, ROUGE-N %t it 15 1 44
5L Z 4% B 2 ] n-gram % 3k B %L, ROUGE-L
GeH B 2 ) 1 % K 4 3k T 7 %1, ROUGE-W 2
B ROUGE-L, ROUGE-SU J& ROUGE-S #y %t
R0 Sz P 4 AN TR AR U, 43 B0 P A A
JEAR 0 25 452 3R 2 oty 2 0 AR SCHR Y 4 A

B AT PRI . N TR R DMOZ % 22 F1 5 vk
A B Ak 228 2 A Porter Stemmer B T

AR SCAE W H W2 A B AR M i E JF BE
A 97 Bk R L O R 1 AR MR A £
JIT LA L0 i O A 0 ) 0 3 £ EAE R E . X
B DU AT Al SCAR NI, 32 FHFB 43 i LDA 5 R 3-8
A TFALE , SR 5 BURCEE B 1 5 4] T AE S O
BT TS B kA 2[R R H 25 PR LDA A
) 3 2 VR 5 R A B 1 A R b, 3R 1
R 2 43 5 25 T 25458 ) RS 25 458 P i) A9 6 B 52
g, o  LDA 3R Rk {7 LDA #AR I A % 1&
W) 3l J2 VR &5 #4531 1) 7 B2 HOMEPAGELDA. BJi % ]
Ui DT HEAT LDA AR 155 AR S5 15 2 Y 9k
T 7145 % ; NEWPROPOSED B[ 4 S # i 8 1

F1 EZCEHRAIHER

ROUGE- ROUGE-
Bk ROUGE-1  ROUGE-L
W-1.2 SU =
LDA 0.064 52 0.064 52 0.033 22 0.004 04
HOME
0.354 84 0.322 58 0.143 48 0.117 17
PAGELDA
NEW
0.387 10 0.387 10 0.192 04 0.139 39
PROPOSED
K2 TEAEAXKER
) ROUGE- ROUGE-
R ROUGE-l ROUGE-L
W-1.2 SU =
LDA 0.172 41 0.155 17 0.057 87 0.032 16
HOMEPAG
0.482 76 0.362 07 0.122 56 0.202 34
ELDA
NEW
0.568 97 0.431 03 0.172 62 0.273 10
PROPOSED

Xt F AR A T A 45 A A 2 R 2T &
{5 PR B 25 3%, TR 452 ol B9 A 22 3 B T4 2R
M3 R 1 MR 2 XA R AT LI
TS A5 P ) i 2 25 45 T3, AR SCER Y Y O 1 R
DL S Wt 1 O (4) THIRA A4 22, A
B N 2K (4) T BEA % 8 W ol = U F 5
o A 2 o Ul AR SCHR H 9 53k R AR B B 4T Y
P 3l 478 22, HE D W R O RE AR AT B 4 Y )
fr S0 Rt m] DU H 2% 0 0 32l J2= Uk 45 F) A A T L
A R AR i A A IR

4 ZRIE

AR SCHE T ol J2 A6 R R R RS R LDA $2
T/~ A B Web 9 3l 22 09 58 ik B SE R
D JRE A 18 2 AR IR 3k A A 0 DT, ARG DT A B4
SCA SR X Al SCA i i ) T 4 2E AT LDA AR,
TR T /9 LDA Ry AEACE ; F1) T 0 3l )2 U 45 44 15 2]



Fa3 L HaH

FhPE W UR G R T R IR AR LDA (M A shi 2 211

A 1 IR0 3 2 ) AR A SR, 1 i A AR B A T d &
MOALE o SR 45 R R B, AR SCT5 v A 2 19 ol Ak 22
FE M TR A 1 0 o 4 28R B o AR SCTT R E
TR 2K 0 3l A ol 28 R 3y, G 2 b S Y Y 9 3l
2 LIAURG A Aol ) S AR R AN 55 92 0 e 0 o
A9 T DI e o AL A oMl Y TR R A 2R AR 0
BRVEAIA AT IE P 4 80 i e 55 45 o X SE AR HLAE
ol J2 AR L 1) TR — R AN R R T
BUAH 245 BRI AR 1Y Ao
TR LUALLE 3 ANJ7 T+ A SO ik i PR «
1) AR 37 36 MO T W st P ) SCAS B, 2R
ol A A TR Bl BE R 2, 2 R A Y O
A&, A L A I SCHR [ 19 1109 75 125 Ak B 5 46 1 o
2) LDA 1) A B € o A SCREH 30 A4~
IR, S e v R BRE RS RO 30 A5 SR
wbf T — R T A S A AR
3)ASCITIEAL K A3 1 W 3l J2= Ok 45 4 vh 2 — )2
YA JZ W, PAJ B A v m] LS 0 — 2 3t 46 73
P 38 22 0, 2 o AR R0 s 4 22 J2 R AL

S % sk

[1] Manil, Maybury M T. Advances in Automatic Text
Summarization[ M]. [ S. 1. ] :MIT press,1999.

[2] Zhang Y, Zincir-Heywood N, Milios E. World Wide
Web Site Summarization [ J ]. Web Intelligence and
Agent Systems,2004,2(1) ;39-53.

[ 3] Knight K, Marcu D. Summarization Beyond Sentence
Extraction: A Probabilistic Approach to Sentence
Compression [ J]. Artificial Intelligence,2002,139(1) .
91-107.

[4] Jing H, McKeown K R. Cut and Paste Based Text
Summarization [ C ]//Proceedings of the Ist North
American Chapter of the Association for Computational
Linguistics Conference. [ S. 1. ] : Association for Compu-
tational Linguistics,2000;178-185.

[5] Luhn HP. The Automatic Creation of Literature
Abstracts [ J]. IBM Journal of Research and Develop-
ment, 1958 ,2(2) :159-165.

[ 6] Baxendale P B. Machine-made
Literature : An Experiment[ J]. IBM Journal of Research
and Development,1958,2(4) :354-361.

[7] Edmundson H P. New Methods in Automatic Extract-
ing[ J]. Journal of the ACM,1969,16(2) :264-285.

[ 8] Erkan G,Radev D R. LexPageRank: Prestige in Multi-
document Text Summarization [ C ]//Proceedings of
2004 Conference on Empirical Methods in Natural
Language Processing. Washington D. C., USA. IEEE
Press, 2004 .365-371.

[ 9] Christensen J,Mausam S S, Soderland S, et al. Towards

Coherent Multi-document Summarization [ C ]//Pro-

ceedings of HLT-NAACL’ 13. Washington D. C. ,USA

IEEE Press,2013:1163-1173.

Carbonell J, Goldstein J. The Use of MMR, Diversity-

based Reranking for Reordering Documents and Pro-

Index for Technical

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

ducing Summaries|[ C]//Proceedings of the 21st Annual
International ACM SIGIR Conference on Research and
Development in Information Retrieval. New York,USA
ACM Press, 1998 :335-336.

Gong Y, Liu X. Generic Text Summarization Using
Relevance Measure and Latent Semantic Analysis[ C]//
Proceedings of the 24th Annual International ACM
SIGIR Conference on Research and Development in
Information Retrieval. New York, USA: ACM Press,
2001 :19-25.

Barzilay R, Elhadad M. Using Lexical Chains for Text
Summarization [ C ]//Proceedings of Workshop on
Advances in Automatic Text Summarization. New York,
USA:ACM Press,1999:111-121.

Ono K, Sumita K, Miike S. Abstract Generation Based
on Rhetorical Structure Extraction[ C]//Proceedings of
the 15th Conference on Computational Linguistics-
Volume 1. [ S. 1.]: Association for Computational
Linguistics, 1994 .344-348.

Marcu D. Improving Summarization Through Rhetorical
Parsing Tuning[ C ]//Proceedings of the 6th Workshop
on Very Large. Washington D. C. , USA: IEEE Press,
1998.:206-215.

Marcu D. The Rhetorical Parsing, Summarization, and
Generation of Natural Language Texts [ D ]. Toronto,
Canada; University of Toronto,1998.

Filippova K. Multi-sentence Compression: Finding
Shortest Paths in Word Graphs [ C ]//Proceedings of
the 23rd International Conference on Computational
Linguistics. [ S. 1. ] : Association for Computational
Linguistics, 2010 :322-330.

Hu M,Sun A,Lim E P. Comments-oriented Document
Summarization;  Understanding Documents with
Feedback [ C ]//Proceedings of the 31st
ACM SIGIR Conference on
Research and Development in Information Retrieval.
New York,USA :ACM Press,2008 :291-298.

Park J, Fukuhara T, Ohmukai I, et al. Web Content
Summarization Using Social Bookmarks: A New Approach
for Social Summarization| C]//Proceedings of the 10th ACM
Workshop on Web Information and Data Management. New
York,USA:ACM Press,2008 :103-110.

Sun J T, Shen D, Zeng H J, et al. Web-page
Summarization Using Clickthrough Data [ C ]//
Proceedings of the 28th Annual International ACM
SIGIR Conference on Research and Development in
Information Retrieval. New York, USA: ACM Press,
2005 :194-201.

Delort J Y, Bouchon-Meunier B, Rifqi M. Enhanced Web
Using Hyperlinks [ C ]//
Proceedings of the 14th ACM Conference on Hypertext and
Hypermedia. New York,USA:ACM Press,2003:208-215.
Amitay E, Paris C. Automatically Summarizing Web
Sites:Is There a Way Around It? [ C]//Proceedings of
the 9th International Conference on Information and
Knowledge Management. New York,USA:ACM Press,
2000:173-179.

Readers’

Annual International

Document  Summarization

( F#:45 216 B1)



216

12 B ] R D

201744 A 15 H

TR b D S R PR ) bR A R R R TR A
Dy S A s b £ 10 R AR HEAT R W IR YRR O
R AR R A 1 R DL KT P AR 2 Y 2% R
S BRIEAT INAHERE o SR AR R IR T A 2 A
P A R . — P R AU A A
SRR BEAT KRB I A TEALHE 27 B IR Bt T
HEAE R TE

[6]

2 & Xk

BOF, Y T PRATR S — FhaS A T X AR e G
BRER B4 (v Fk [T, 3H 5 pL 2 4, 2014,
37(1) :219-228.

ARAC A AR R IR ) 30, AF L R TR PR AT A 5K AR o)
MR AL 2 WA HEFE [T ] B0k 2 4t , 2014,25 (12)
2852-2864.
Cantador I, Bellogin A, Vallet D. Content-based
Recommendation in Social Tagging Systems [ C ]//
Proceedings of the 4th ACM Conference on Recom-
mender Systems. New York, USA; ACM Press, 2010;
237-240.

Rafailidis D, Daras P. The TFC Model;

Factorization and Tag Clustering for Item Recom-

Tensor

mendation in Social Tagging Systems[ J]. IEEE Transac-
tions on Systems,Man, and Cybernetics Systems, 2013,
43(3) :673-688.

Liu Rujuan, Niu Zhendong. A Collaborative Filtering
Recommendation Algorithm Based on Tag Cluster-
ing[ M]//Park J J, Stojmenovic I, Choi M, et al. Future
Information Technology. Berlin, Germany: Springer,
2014.177-183.

gk, ik k. 1B AR W R IR R R R A R A
AELIT. b [ A5 4 2240 , 2014 (1) :4-14.

[10]

[11]

[12]

AL T] BB MR AR ,2013(23) :31-35.

T B A SR DL, X P4 Sk T A 2 AT 2 FAR 2 A
PEALHERE Ty [T] . 4R %4k 2014 (12) :1302-1310.
Durao F, Dolog P. A Personalized Tag-based Recom-
mendation in Social Web Systems[ C]//Proceedings of
International Workshop on Adaptation & Personalization
for Web. Washington D. C. ,USAIEEE Press,2012:40-
49.

FLIRIR, 54 B R R, 55 8 T 48 8 ALE 31 70 19 #E
R R EN R [T]. i E AL 4R, 2015,38(23) ¢
1-13.

D /NAT 284806 ik T bR 48 BRI & S () Y A Rk
e BFFE [ 0. A5 MR 15 92 B, 2015,38(5) 1 105-111.
Zhang Zike, Zhou Tao, Zhang Yicheng. Personalized
Recommendation via Integrated Diffusion on User-Item-
Tag Tripartite Graphs [ J]. Statistical Mechanics and Its
Applications ,2010,389(1) :179-186.

Zhang Yin, Zhang Bin, Gao Kening, et al. Combining
Content and Relation Analysis for Recommendation in
Social Tagging Systems [ J]. Statistical Mechanics and
Its Applications,2012,391(22) :5759-5768.

Lian Jie, Liu Yun, Zhang Zhenjiang, et al. Personalized
Recommendation via an Improved NBI Algorithm and
User Influence Model in a Microblog Network [ J].
Statistical Mechanics and Its
392(19) :4594-4605.

Zhang Zike,Yu Lu, Fang Kuan, et al. Website-oriented

Applications, 2013,

Recommendation Based on Heat Spreading and Tag-
aware Collaborative Filtering [ J . Statistical Mechanics
and Its Applications,2014,393(4) .82-88.

Mao Jin,Lu Kun, Li Gang, et al. Profiling Users with
Tag Networks in Diffusion-based Personalized Recom-
mendation[ J ]. Journal of Information Science, 2016,
42(5) :75-89.

(7] F  Z KPR TSR 2 15 5O A v e 1 ke IR

( B35 211 1)

[22] Berger AL, Mittal V O. OCELOT: A System for [25] BleiDM, Ng A Y, Jordan M 1. Latent Dirichlet
Summarizing Web Pages | C]//Proceedings of the 23rd Allocation[ J]. Journal of Machine Learning Research,
Annual International ACM SIGIR Conference on 2003,3(3) :993-1022.

Research and Development in Information Retrieval. [26] Heinrich G. Parameter Estimation for Text Analysis[ D ].
New York,USA:ACM Press,2000.144-151. Leipzig ,Germany ; University of Leipzig,2008.

[23] Petinot Y, McKeown K, Thadani K. Cluster-based Web (27] % .5 ZE iRk, % EERER LDA 192 3Ry
Summarization [ C |//Proceedings of IJCNLP’ 13. Bah il T]. i 25547 ,2010,5(2) :169-176.
New York,USA:ACM Press,2013:1124-1128. (28] X B, B% A5 pEEEE 4 HT LDA RE SN L

[24] Petinot Y, McKeown K, Thadani K. A Hierarchical YR A EA R ITE R FE 5K %R, 2015,

Model of Web Summaries| C]//Proceedings of the 49th
Annual Meeting of the Association for Computational
Short
Papers-Volume 2. [ S. 1. ]: Association for Computa-
tional Linguistics,2011;670-675.

Linguistics; Human Language Technologies:

9(2) :242-248.

Lin C Y. Rouge: A Package for Automatic Evaluation of
Summaries [ C |//Proceedings of ACL’ 04. New York,
USA:ACM Press,2004 :8-16.

Gl RBE



