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Multi-document Automatic Summarization Based on Sparse Representation

QIAN Ling-long, WU Jiao, WANG Ren-feng and LU Hui-juan
China Jiliang University, Hangzhou 310018, China

Abstract Automatic document summary is an important task in the field of natural language processing. Limited by the difficulty
of accurately understanding the semantics of documents,most of the documents are sorted by artificial features,such as word fre-
quency and keywords,to extract the abstract. Inspired by the theory of sparse representation,a dynamic semantic space partition
algorithm based on sparse representation is proposed. The algorithm performs dictionary learning on the initially divided semantic
subspace, uses the obtained dictionary to sparsely reconstruct the sentence vector. Dynamically adjusts it to the division which has
the smallest reconstruction error. Iteratively realizes the re-division of the semantic space. For abstracting sentences in the divided
semantic subspace,an automatic extraction algorithm based on sparse similarity ranking is proposed. All sentence vectors in each
semantic subspace are viewed as dictionary atoms. Through sparse reconstruction, the sparse similarity can be obtained which re-
flects the degree of semantic representation of one sentences to others. The cumulative sparse similarity of each sentence to other
sentences is used as a metric to measure the ability of the sentence to represent the spatial semantic information. Ranking the cu-
mulative sparse similarity,and then extract the required top N sentences. The experimental results on the travel review data set of
popular attractions on the TripAdvisor website show that the semantic space reconstruction error can be rapidly reduced after 5
iterations, remain stable which shows the convergence. Except for effectively reduce the reconstruction error by nearly 17 % , the
algorithm is also not sensitive to data dimensions. The proposed summary avoids repeated abstraction of redundant and highly re-
petitive text,which is an effective multi-document automatic summarization method.

Keywords Automatic summarization,Dictionary learning.Sparse reconstruction
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Table 1  Scenic spots comment statistics
%5 R4 ik A& #K 3% 37 4
1 LR 594 101917
2 T A 3874 14429
3 LA M 7 6818 179008
4 224332

BB T R 8575

*2 RAVRSEEL

Table 2 Scenic spots comment statistics
mAKE 91
T B/ A 803
3 A A #/ 21895. 26
3 BOH B/ 4 27.27
BO3A H 1992469
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oy M RAN2E 3R 4 A5 SRR 4 22
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Table 3 Model parameters
window 4
max_vocab_size None
min_count 1
sg 0
workers 4
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il s min_count 27 s AT A5 BRI AE , /N T 0] 450 130 1 174 1) K 1% 22
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52 B SCTIURLEE i [B) BT A IS B0 — IR VE N DI 50 )
YL 1A ] &

551 W E A 1R 22 2 48 R K-means 53125 753 1 89 %1 4R
R 53 30 AT 5 M5 o R AR 22, W) LU B A 6] ) B Y 45 S 2 R
T B EMREA L BOR, X UL W] K-means 8159 2 19 i
S ) v A ) g 22 1] A T SO O BE R 8 25, DAL 1 ) ] it
TE 25 B 3 S5 T 0 o R R R MO RN BB . i 3R 4
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Table 4  Analysis of SR-DSSP results(100-dimension)
MR % 1K % 2K %3 K E% %/ %
1 106. 848 68.8578 68.7924 35.61657682
2 126. 051 112.716 117.012 7.170907014
3 210. 364 158. 057 160. 151 23.86957844
91 131.502 134. 827 134.658 —2.399963
BT EH 152. 888 126.274 122.717 17.388129

M1 5 T, SR 4 B A IR 1) 0 ) ) A A BR RS A
AR EA IR 2 F Y R4 R A N 16, 2% . H IS HE RIS
etk . UEB TR 1k SO A S O R A 0 e R AR
A o N [ T A0SR A 22 R Il . TE B RR IR B T UM AR
AT SL 7 ) R 43 PR

%5 SR-DSSP %5 40t

Table 5 Analysis of SR-DSSP results
Jf;]ﬁ;[;i B1k B2k H3K  FHEEE/U
5 % 27.7667 22.73899 22.7722 17.82983
50 4 108.572 92.47944 90. 9626 15.28957
100 %4 152. 888 126.274 122.717 17. 388129
Bt 125.985 105.5482 103. 555 16.21755
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Table 6 Analysis of SR-DSSP results
FHEMRE 5 % 50 % & 100 % % E/ N
1 24.2206 6.500042 35.6166 22.1124
2 8.5066 18.29124 7.17091 11.32292
3 24.2871 25.8823 23.8696 24.67964
91 0.996 86 0.419054 55.2694 18. 23054
BitEH 17.8298 15. 28957 17.3881 16. 83584
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Fig. 4 Changes of reconstruction error during SR-DSSP algorithm iteration
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