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Abstract

In this paper, we propose a multiple document summarization method using a sequential pattern mining algorithm. We
extract important sentences in the following way; First, extracting term patterns from target docment set by using PrefixS-
pan. Second, identifying significant patterns based on x? statistics, Third, determining a sentence score using the patterns
weighting based on TF-IDF. Moreover, we propose a kernel-based MMR (Maximal Marginal Relevance) for minimizing
reduandant sentences. This method employs a similarity measure based on Extended String Subsequence kernel instead
of cosine similarity. In addition, we define an evaluation measure for deta set includes redundant sentences, i.e., there
are many sentences whose meaning are the same. The evaluation results show that our extraction method is better than
conventional methods and the kernel-based MMR outperforms conventional MMR.

Keywords: Multiple Document Summarization, Sequencial Pattern Mining, Kernel Methods, Maximal Marginal Rele-
vance
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7. MMR O% %

] A B C

MEYZ Oy MMR(COS)  MMR(ESK) | MMM MMR(COS) MMR(ESK) | sl MMR(COS) MMR(ESK)
1 0.382 0382 (1.00)  0.382 (1.00) | 0.265 0.265 (1.00)  0.265 (1.00) | 0.294 0.353 (0.40) _ 0.294 (1.00)
2 0.256  0.256 (1.00) 0.278 (0.50) | 0.200 0.267 (0.50) 0.222 (0.70) | 0.289  0.289 (1.00) 0.311 (0.70)
3 0312  0.344 (0.65) 0.375 (0.55) | 0.234  0.250 (0.60) - 0.281 (0.50) | 0.219  0.250 (0.65) 0.312 (0.40)
4 0.330  0.375 (0.60) 0.375 (0.75) | 0.333  0.379 (0.60) 0.379 (0.75) | 0.273  0.318 (0.60)  0.364 (0.55)
5 0.380  0.435 (0.40) 0.417 (0.15) | 0.333  0.389 (0.40) 0.361 (0.15) | 0.389  0.389(1.00)  0.389 (1.00)
6 0.375  0.375(1.00) 0.438 (0.45) | 0.438 0.438 (1.00)  0.438 (1.00) | 0.488  0.438 (1.00)  0.438 (1.00)
7 0.203  0.293 (1.00)  0.293 (1.00) | 0.293  0.293 (1.00)  0.293 (1.00) | 0.241  0.241 (1.00)  0.241 (1.00)
8 0.241  0.276 (0.85) 0.276 (0.60) | 0.138 0.184 (0.25) 0.172 (0.60) | 0.310 0.345 (0.85) 0.345 (0.60)
9 0.323  0.347 (0.70)  0.331 (0.50) | 0.210  0.231 (0.40) 0.210 (1.00) | 0.306  0.306 (1.00)  0.323 (0.75)
10 0.396  0.396 (1.00)  0.417 (0.90) | 0.417  0.417 (1.00)  0.417 (1.00) | 0.375  0.417 (0.90) 0.417 (0.85)
11 0.316  0.316 (1.00)  0.346 (0.55) | 0.242  0.242 (1.00)  0.242 (1.00) | 0.197 0.242 (0.20)  0.197 (1.00)
12 0.367  0.378 (0.80) 0.388 (0.55) | 0.286 0.327 (0.50) 0.327 (0.50) | 0.347 0.367 (0.60) 0.367 (0.55)
EZ2] 0.331 0.348 0.360 0.282 0.307 0.301 0.306 0.330 0.333

v, E51, BEFNINEOESDOTEENMENSE
K ZOMBREAD 2V, BISBENTWARWERYE
GEALILELRXFECEHAIL > Ta PRBMHEIZET 2
LEZDLN, ITNEFHBHIIRETAILIRELL, 4%
DRETH 5.

6 HHYIC

AT, Py IR THBRTAEES AL
EAMT RV, FRCESEXOEERRETLFEL
RELA. /o, TRLEXEHKT 2FEL LT, MMR
DEPECHEA M) VY - A=V ERAWSE I L EIRE
L7z, &5, MBEOXVEEDITNRELT— ¥ 2w
BEOEEIHL OFMmgEr e L. FEEROR
B, REFEIRERFEIVDIRVEETH L X HR
L7,

B

BRIINY - L v FTPATY AL LTS
WESE TR R ERHEBM RFRAFED T
HERCEH A LET, /2, BESF ST oAV b R
W NTT 23 a=h — 3 YREERFFER O MR
WERFZE 7V — 7T ORBICEH LTS, &5, F—

YOMHEEE LT ZS oA, FnHmd,
BREF R ICEH I LET.

SEE

[1] Carbonell, J. and Goldstein, J.: The Use of

MMR Diversity-Based Reranking for Reordering
Documents and Producing Summaries, Porc. of the
21th Annual International ACM SIGIR Conference
on Research and Development in the Information
Retrieval, pp. 335-336 (1998).

Goldstein, J., Mittal, V., Carbonell, J.
Kantrowitz, M.: Multi-Document Summarization
by Sentence Extraction, pp. 40-48 (2000).

[3] Lin, C.-Y. and Hovy, E.: The Automated Acqui-

2 and

=

(6]

8

(9

[10]

sition of Topic Signatures for Text Summariza-
tion, Proc. of the 18th International Conference
on Computational Linguistics (COLING2000), pp.
495-501 (2000).

Mori, T. and Sasaki, T.: Information Gain Ratio
meets Maximal Marginal Relevance — A method
of Summarization for Multiple Documents —, In
Proc. of NTCIR Workshop 3 Meeting — Part V:
Text Summarization Challenge 2 (TSC2), pp. 25—
32 (2002).

Morishita, S. and Sese, J.: Traversing Itemset Lat-
tices with Statistical Metric Pruning, Proc. of ACM
SIGACT-SIGMOD-SIGART Symp. on Database
Systems(PODS), pp. 226-236 (2000).

Okumura, M., Fukusima, T. and Nanba, H.: Text
Summarization Challenge 2 - Text summarization
evaluation at NTCIR Workshop 3, HLT-NAACL
2003 Workshop: Text Summarization (DUC03),
pp. 49-56 (2003).

Pei, J., Han, J., Mortazavi-Asl, B. and Pinto,
H.: PrefixSpan: Mining Sequential Patterns Effi-
ciently by Prefix-Projected Pattern Growth, Proc.
of 17th International Conference on Data Fngi-
neering (ICDE 2001), pp. 215-224 (2001).

Stein, G., Strazalkowski, T. and Wise, G.: Summa-
rizing Multiple Documents using Text Extraction
and Interactive Clustering, Proc. of the Pacific As-
sociation for Computational Linguistics 1999, pp.
200-208 (1999).

Swan, R. and Allan, J.:
Time Varying Features from Text, Porc. of the 8th
ACM CIKM, pp. 38-45 (1999).

Zechner, K.: Fast Generation of Abstracts from

Extracting Significant

General Domain Text Corpora by Extracting Rel-
evant Sentences, Proc. of the 16th International

Conference on Computational Linguistics, pp. 986



989 (1996).

(11) BB, FRE, HAH: BRETOLOOMLE
bEEUOBIREREIC >V T, HHRLEE SRS
NL-158-10 (2003).

(12} &AM, FRE, BEHH, sTHE e FEBRBEY
b - 7z String Kernel DRE, 1HHLEESHRKRE
NL-157-6, pp. 41-48 (2003).

[13] FR%E, BiRF A, BIGHH, AHEEE, BASBE: #
WEBI L AEBE» L DEE L, BRSHEL
#, Vol. 10, No. 1, pp. 81-108 (2003).

{145 BAEE5| DA

FEY Z7EFI0D [ FOIF A IOVERKT] 08
LT L7 BEEF (X2 ETT V¥ v LR O B
104F) #ULTIRT. &b, HRE LS, &5, 8
#, BEFETHS.

EX #3851 x* i
EER 2432.45
R 2 1891.27
LY F 1520.62
gt 911.655
[ 5t 783.621
! 5112 761.954
o B 760.801
% 637.032
TY=2 626.009
b 516.709
EER 72 1654.5
IH AN KB 1528.45
EER L 1363.43
1V F £8 1269.57
9 R4t KB 1256.58
IR I 1253.5
1 F 7 1092.04
IYAL L 1026.44
LYK 3H4N 1008.5
EER EER 897.039
R L& 1214.8
IS KB 1053.26
1 F £ 72 989.634
A EER /- 940.874
5 IHANVERL 918.344
EER 1 72 887.193
34N L 884.597
4V F IHA0 EBR 805.783
et EB L 784.455
AVF IHAN 12 761.954
IV ER L 805.783
R4 EER L 2 716.967
AYF IH A ER 72 649.526
A FERL & 626.389
. £ /oL 605.659
4%k BE EER - 7o 603.567
EE L 727 594.074
IV AV Fht KB 558.706
1 7F B4 KR 514.784
HEBE I A RS EER | 513.875




