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Semi-supervised Clustering via Graph-based Projection

TETSUYA YOSHIDAT! and KAZUHIRO OKATANIT!

This paper proposes a graph-based projection approach for semi-supervised
clustering based on the pairwise relations among instances. In our approach,
the entire data set is represented as an edge-weighted graph with the pairwise
similarities among instances. Then, in order to reflect the pairwise constraints
on the clustering process, the representation is modified by contraction in graph
theory and graph Laplacian in spectral graph theory. The entire data are pro-
jected onto a subspace which is constructed via the modified graph representa-
tion, and data clustering is conducted over the projected representation. The
proposed approach is evaluated over several real world datasets. The results
indicate that it is effective with appealing clustering performance.
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Fig.4 Algorithm GBSSC.

GBSSC(G, CymiL, Ceor, 1, k)

Require: G(X,E,W); //an edge-weighted graph
Require: Cyr; //must-link constraints
Require: Ccpr; //cannot-link constraints
Require: [; //the dimensions of the subspace
Require: k; //the number of clusters

Require: ); //regularization parameter

1: for each e € Cpy1, do
2: contract e and create contracted graph
3: end for
// Let GI(X/,E,, Wl) be the contracted graph.
: create S as defined in eq.(12) //utilize Ccr,
: create D, L as eqgs.(3), (4) for G’
find H= {hy,...,h;} for eq.(10) with S in eq.(12).
: Conduct data clustering w.r.t. H and construct clusters.

: return clusters
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0 1 20 Newsgroup 0000000000
Table 1 Datasets from 20 Newsgroup dataset.
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Multib comp.graphics, rec.motorcycles,rec.sport.baseball, sci.space,talk.politics.mideast
Multil0 alt.atheism, comp.sys.mac.hardware,misc.forsale, rec.autos,rec.sport.hockey,
sci.crypt,sci.med,sci.electronics,sci.space,talk.politics.guns
Multils alt.atheism, comp.graphics, comp.sys.mac.hardware, misc.forsale, rec.autos,
rec.motorcycles, rec.sport.baseball, rec.sport.hockey, sci.crypt, sci.electronics,
sci.med, sci.space, talk.politics.guns, talk.politics.mideast, talk.politics.misc
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*3 http://www.tartarus.org/ martin/PorterStemmer
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Table 2 TREC datasets.

dataset # attr. #clusters #data
trll 6429 9 414
trl2 5804 8 313
tr23 5832 6 204
tr31 10128 7 927
trdl 7454 10 878
trd5s 8261 10 690
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0 3 skmeans 00 00ONMIO
Table 3 Result of skmeans (NMI).

Multib Multilo Multils tril tri2 tr23 tr3l tral trabs
NMI 0.380 0.333 0.333 0.574 | 0.500 | 0.283 | 0.407 | 0.530 | 0.510
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Fig.9 Results on TREC datasets (NMI).
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