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Generating Social Network Features for
Link-based Classification

JuN KaraMON, ! YuTaka MaTsuof?
and MITSURU ISHIZUKAT!

There have been numerous attempts at the aggregation of attributes for re-
lational data mining. Recently, an increasing number of studies have been
undertaken to process social network data, partly because of the fact that so
much social network data has become available. Among the various tasks in
link mining, a popular task is link-based classification, by which samples are
classified using the relations or links that are present among them. On the
other hand, we sometimes employ traditional analytical methods in the field
of social network analysis using e.g., centrality measures, structural holes, and
network clustering. Through this study, we seek to bridge the gap between
the aggregated features from the network data and traditional indices used in

social network analysis. The notable feature of our algorithm is the ability to
invent several indices that are well studied in sociology. We first define general
operators that are applicable to an adjacent network. Then the combinations
of the operators generate new features, some of which correspond to traditional
indices, and others which are considered to be new. We apply our method for
classification to two different datasets, thereby demonstrating the effectiveness
of our approach.
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Table 4 The communities we select.
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Table 5 Recall, precision and F-value in Cora dataset as adding operators.

Recall Precision F-value
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Fig.2 Top three levels of the decision tree using up to level 2 operators with the Cora dataset.

Sunot_o(C" nN,)
Sumot_oC"

0421 < >0.421

N
Sunot, o(C nnw,) Sunot o(C! nnN,)
Sumot oC" Sumot, oC{"

0.231= >0.231 0.538 < >0.538

AvgosV o (CNN,) Sunot o(CE'NN,)  Avgos® o(C NN,) Sumou, o C\"
Avgos®oC? Sumot, oC™ Avgos o Cl”
03 Coral000O000O0ODO0ODDOODOO 40000000 300000000LOOO0O ratioO0O0ODO
oooooooooo

Fig.3 Top three levels of the decision tree using all operators with the Cora dataset.

oooooubo gooboboboooooooobobooobooobboooooooooo
020000000 Sumot,oCY 00000 x 000000000000 30000
Mazou,oC 0000000000000 0D0000O0O0DO00000 20000
goboodooobooooooooboil1oboobooooboobooboooboOoOooboboOoOonn

g3bbooooo4b000uoonono3oooooooobooooooooooobooo
1500000 4800000000000DO0 MDDDDD z 0000000

Sumotmoc’;l) )
vgos(o(C
00000000000000000000000 300 4w <% V) nopgg
Avgos(D o>

00000000000 ¢ 000000000000000000Sumou,o(CYNN,)
00000 z000000000000000000000

0000o0oo0oog Vol 49 No. 6 2212-2223 (June 2008)

06 U0O0ODOOO0OO0OOOOOOOOOOOOOOOODOOFOOOO
Table 6 Recall, precision and F-value in the @Qcosme dataset as adding operators.
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Fig.4 Top three levels of the decision tree using up to level 2 operators with the @Qcosme dataset.
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Table 7 Top ten effective features in the Cora dataset.
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