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Research and Implementation for Collaborative Filtering
Optimization Algorithm

Abstract

With the development of Internet and E-commerce, the recommender system has
gradually become an important research field of E-commerce technology, and attracts many
researchers’ attention. Collaborative filtering technology is one of earliest applied and most
successful technologies in recommender system. And it is the main research issues in the field
of personalized recommendation, and in this paper we focus our research on it.

In this thesis, it is pointed out that with the development of E-commerce, the magnitudes
of users and commodities grow rapidly, which resulted in the extreme sparsity of user rating
data by analyzing the problems that exist in today’s collaborative filtering technology. For
emphasizing the impact of item’s genres on similarity computing, the traditional similarity
measure methods work inaccurately in this situation. For this problem, an idea of making
item’s genre information take part in similarity computing is proposed. It is applied in
item-based and user-based collaborative filtering algorithms respectively. The former uses the
matrix of item and item’s genre for genre part, the latter uses the matrix of user and item’s
genre gained from the matrix of user rating and the matrix of item and item’ genre for that
part, then it is combined with each corresponding original similarity via linear approach to
become similarity between items and between users. Experiments show it increases accuracy
of prediction at different levels both in item-based and user-based collaborative filtering.

And then a modified user-based collaborative filtering algorithm is proposed for solving
the problem that the traditional collaborative filtering can’t reflect the difference of user’
attention to different kinds of items. The algorithm combines item-based and user-based
collaborative filtering according to combined recommendation. This algorithm regards
user-based collaborative filtering as the main body, using neighbors of item to be predicted
produced from item-based collaborative filtering to select nearest neighbors of active user got
from user-based collaborative filtering again. It is able to take the difference of user’s interest
in different kinds of items and find ‘real’ neighbors of active users regarding every kind of
items. Experiments show it can effectively avoid the shortcomings of traditional methods and
improve the accuracy of prediction, thereby enhancing the collaborative filtering system on
the recommendation quality.

Keywords: recommender system,; collaborative filtering; item; user; optimization;

hybrid recommendation
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Table 2.1 Sites using collaborative filtering

RGAFR Egic) (pla
CDNow.com CDMPER http://www.cdnow.com
GroupLens Usenet 5rfH http://www.grouplens.org/
CoFE B http://eecs.oregonstate.edu/iis/CoFE/
MoRec B http://www.ug.boc.bilkent.edu.tr/~hakana/
MovieFinder.com :2R-4 http://movies.eonline.com/
MovieLens :28-7 http://movielens.umn.edu/
Reel.com HEY http://www.reel.com
Amazon.com B hitp://www.amazon.com
Barnes&Noble B http://www.barnesnoble.com/
Internet Watcher = http://www.internetwatcher.com
SELEC g http://www.dsv.su.se/~jpalme/select/
Jester A W ER http://shadow.ieor.berkeley.edu/humor/
Yenta FKR http://foner.www.media.mit.edu/people/foner/Yenta/
LAUCH. R http://www.lauch.com/
RACOFI E5 hitp:/racofi.elg.ca/index.html
BEhRGENE— SN, L23 7.
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T EEFES BTN N EED X, B AT DL R A I R ZE A L AR A
Ebk, EFXBHNMEE (Association Rule-based Recommendation) (123 2 DA SR B A
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(4) H4E P HE REERBORN R1 FEHIB(E R, Phbar N AN S 6 B ks
WMREBRBEE NN, WNEEERRSERHFKE.

BB XBANN RIS 052 A B, £E30ES, 0] LA 43847,
BT RIER BB HEE R AN LR BHESR, HK, TR 8 42 R ) IR S ) A R S B AR
H— AN

223 B#
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%, Horing EH AT B R E W AIRBELSE, Z8 T ¥ A R B AR
*%., FkAEEER TRIEAHRLERLR.
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R, EE A B AR LT E AU P B ER AR B AT P X
BT . K/ NE A BAERIZERT A AT H “ FI %1 (word-of-mouth)” H EILERLL
85 B KT TAEE (R AL I I MR ATIA, Sarwar! & AR i TIH i)
R EREEE, X—BENBHE LT R, BB K AR LR P SRR B R
BRI L7 R P HIX &
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Fig.2.1 The collaborative filtering process
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