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The Effect of Similarity Support in K-Nearest-Neighborhood
Based Collaborative Filtering

LUO Xin OUYANG Yuan-Xin XIONG Zhang YUAN Man

(School of Computer Science s Beihang University , Beijing 100191)

Abstract Recommender systems which can provide people with personalized suggestions usually
rely on Collaborative Filtering (CF). A classical approach to CF is based on k-nearest-neighbor-
hood (KNN) model, where the most important task is constructing the ANN sets for involved us-
ers or items. However, when constructing ANN sets, there is a dilemma to decide the value of
k—A too small value will lead to poor recommendation performance, whereas a too large one will
result in unacceptable computational complexity. In this work the authors first empirically valida-
ted that the suitable value of £ in ANN based CF was affected by the number of the totally in-
volved entities, and then focused on improving the quality of the ANN sets in 2NN based CF for
providing high recommendation performance as well as maintaining suitable ANN set size. To
achieve this objective, the authors propose a novel ANN metric named Similarity Support (SS).
By taking SS into consideration during the #NN building process, the authors design a series of
strategies for optimizing ANN based CF. The empirical studies on public large, real datasets show
that due to the improvement on the quality of ANN set brought by SS, CF adjusted by the new
strategies turned out to be superior to ANN based CF in term of both recommendation perform-

ance and computational complexity.

Keywords recommender system; collaborative filtering; similarity support; k-nearest neighbor-

hood; neighborhood based model
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Background

Modern online retainers suffer from the problem of how
to help their customers picking up personal favorites from
mountains of choices. Recommender systems that can recom-
mend products according to individual tastes have emerged to
address this problem since the early—1990s. Because recom-
mender systems can automatically match customers with their
potential favorites, they can offer an additional dimension to
customer experience, and greatly improve customer satisfac-
tion. So this thriving subfield of data mining is becoming
more and more attractive to online merchants. k-Nearest-
Neighborhood (ANN) based Collaborative Filtering (CF) is a
widely used approach to implementing personalized recom-
mender systems. However, there is a dilemma to decide the
value of k£ in ANN based CF: a too small value of £ will lead
to poor recommendation performance. whereas a too large
one will cause unacceptable computational complexity. Early
research advocates that in ANN based CF, a suitable value of
k should lie in the range of [30, 60]; and if # grows excee-
ding this range, the performance of the recommender will
hardly improve. Pioneering researchers also find that the
credibility of the Rating Similarity (RS) (the metric deciding

the FNN sets of the involved entities) usually relies on the

OUYANG Yuan-Xin, born in 1978, Ph. D., lecturer.
Her research interests include data mining and workflow
management.

XIONG Zhang, born in 1956, professor, Ph. D. super-
visor. His current research mainly concentrates on smarter
city and data vitalization.

YUAN Man, born in 1987, Ph. D. candidate. His re-

search interests focus on smarter city.

count of the supporting observations; RS based on few ob-
servations is always proved to be highly responsible for terri-
ble recommendations. This work firstly empirically validated
that the suitable value of £ in ANN based CF was affected by
the number of the totally involved entities, and then focused
on improving the quality of the ANN sets in kNN based CF
for providing high recommendation performance as well as
maintaining suitable ANN set size. To achieve this objective,
a novel ANN metric named Similarity Support (SS) was pro-
posed. By combing RS and SS during the ANN building
process, the authors designed a series of strategies for opti-
mizing the ANN based CF. Due to the improvement on the
quality of ANN set brought by SS, CF adjusted by these
strategies turned out to be superior to original ANN based CF
in term of both recommendation performance and computa-
tional complexity.
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