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This paper concerns an efficient method for improving Web search performance with hy-
perlink information. We provide a new Web page clustering algorithm. Our algorithm only
uses intra-site hyperlinks and constructs clusters so that the Web pages of large out-degree
belong to different clusters. We expect our algorithm to provide clusters such that the Web
pages in the same clusters are similar to each other by their textual contents. This algorithm
is based on a hypothesis that the textual contents of Web pages tend to drift further after
passing through more Web pages of larger out-degree. In this paper, we test this hypothesis
by checking if our clustering algorithm can improve the performance of Web search. We use
clustering results our algorithm gives and modify entries of document vectors. Document
vectors are computed with a well-known term weighting scheme, TF-IDF. The vector entry
modification is based on RS (relevance superimposition) model invented by Kanazawa et al.
We conducted evaluative experiments by using document sets and query sets prepared for
NTCIR-3 Web retrieval task and realized an objective evaluation. The results show that
when we use one-click-distance document model, we can improve the average precision, an
important measure for Web search performance, on the order of more than 10% in comparison
with the case where we use no clustering results.
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Fig.1 One-click-distance document model.
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Fig.2 Web search system using our clustering method.
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Fig.3 Intuitive illustration of three types of clustering:

fan-in clustering (upper figure), fan-out clustering
(middle figure) and cycle clustering (lower figure).
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Table 1 Correlation between cluster information mixture

ratio and average precision when we use fan-out
clustering results with threshold parameter 20 and
25 to modify document vectors.

« OouT20 OouT25
0.0 (baseline) | 0.1074 0.1074
0.1 0.1097 0.1097
0.2 0.1118 0.1194
0.3 0.1137 0.1140
0.4 0.1159 0.1161

0.5
0.6
0.7
0.8
0.9

0.1183 (+11%)
0.1193 (+11%)
0.1202 (+12%)
0.1213 (+13%)
0.1209 (+13%)

0.1184 (+11%)
0.1194 (+11%)
0.1202 (+12%)
0.1213 (+13%)
0.1197 (+11%)

0.1170

1.0 0.1205 (+12%)

02 00000000 20000000 fanout 00000000
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Table 2 Correlation between cluster information mixture

ratio and evaluation results other than average
precision when we use a fan-out clustering result
with threshold parameter 20 and a cyclic cluster-
ing result with threshold parameter 40 to modify
document vectors.

clustering data a rprec dcg(100)  deg(1K)
(baseline) 0.0 | 0.1470 6.2910 13.2428

ouUT20 0.8 | 0.1515 6.9676 14.1969
ouUT20 1.0 | 0.1492 6.7916 14.0224
CYCLE40 0.8 | 0.1476  6.5832 13.4364
CYCLE40 1.0 | 0.1459  6.4277 13.2877
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