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Keyword Extraction Using Small World Structure in a Document

YUTAKA MATSUO, 12 YUKIO OHSAWATtHttt and MITSURU ISHIZUKA®

We develop a new keyword extraction algorithm which utilizes small world structure of a
document. In a graph with small world structure, nodes are highly clustered yet the path
length between them is small. A term co-occurrence graph, where nodes represent terms in
a document and edges represent the co-occurrence of terms, is shown to have small world
characteristics. Furthermore, terms are extracted as keywords that have high contribution to
the graph being small world. Such words connect multiple clusters, i.e., concepts, thus they
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are important for the point of a document.
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Table 1 L and C for graphs with a small world
topology 27).
L Lrand C Crand
Film actor 3.65 2.99 0.79 0.00027
Power grid 18.7 12.4 0.080 0.005
C. elegans 2.65 2.55 0.28 0.05
p=0 Film actor 000000000000 000000O0O n = 224,2250

Increasing randomness

0 1 regular ring lattice 00000000000
Fig.1 Random rewiring procedure from a regular ring
lattice.
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Fig.2 Term co-occurrence graph of Ref. 7).
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Table 2 L and C for 57 graphs of papers in WWWO9.

L L’I‘G.’!Ld C Cru.nd
Max. 7.67 4.21 0.509  0.0432
Ave. 5.60 3.71 0.355  0.0211
Min. 4.17 3.03 0.196  0.0113
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Table 3 L and C for 166 graphs of papers in JAIR.

L Lrand C Crand
Max. 9.22 3.97 0.588 0.0931
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Fig.3 An example of L/ and L’GU.
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04 00 17)0000
Table 4 Frequent terms in Ref. 17).

Term Frequency
graph 39
small 37
world 37
term 34
small world 30
node 29
paper 21
length 21
document 19
edge 19

05 00 17)0000 contribution 00000
Table 5 Terms with 10 largest CB,, in Ref. 17).

Term CB, Frequency
small 3.05 37
term 2.80 34
important term 1.93 7
contribution 1.64 6
node 1.00 29
make 0.82 6
cluster 0.57 15
graph 0.54 39
coefficient 0.52 8
average 0.50 8
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Table 6 Terms with 10 largest CB,, X idf in Ref.17).

Term CB, Frequency
small world 2.58 37
shortest path 1.76 34

short cuts 0.94 7
contractor 0.90 6

rare 0.80 29

co-occurrence 0.73 6

sentence 0.63 15
path length 0.50 39
important term 0.48 8
document 0.15 8
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0 7 Precision O Coverage

Table 7 Precision and Coverage.

tf idf KeyGraph 000 tfidf 0000idf
precision 0.53 0.44 0.42 0.47 0.55 0.73
coverage 0.48 0.52 0.44 0.52 0.61 0.68
frequency index | 28.6 6.9 17.3 13.8 18.1 11.1
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