100084
caldeng00@mails.tsinghua.edu.cn
luzx@tsinghua.edu.cn

Internet
Collaborative Filtering
Social Filtering
1 Content_based
2
3
4 serendi pitous recommendations
Goldberg [1]
60003004 MAS
MAS



GroupLeng[2-4] Ringo[5] Video Recommender[ 6]

MovielLeng[7] Jester[8]
Amazon.com CDNow.com  Levis.com
[9] Commerce

Server!

1.

2.
2.
1
2.
3.
2.1

explicit rating implicit rating

GroupLeng[2, 3] Ringo[5]

[10] URL [11]

1 http:/Awww.mi crosoft.comv/directaccess/products/net/commerce/

2



22

1
007
? 2 4 4
4 ? 2 2
4 3 ? ?
4 3 2 ?
1
[12]
1 Memory-based algorithms
GroupLeng2, 3] Ringo[5]
2 Model-based algorithms
221 Memory-based algorithms
Pearson correlation coefficient [2]
constrained Pearson correlation coefficient [5] [12]

[4,12]



Z(rxj B rx)(ryj - lTy)

jely

k =
Xy —\2 —\2 (1)
Z(rxj -F) Z(ryj - ry)
jely jely
Ky X Yy I
X T, X Iy X y
(5]
p— n —
Py =Fx+A> K (r, —1,) @
y=1
pxj X J A kxy
1
correlation-based
222 M odel-based collaborativefiltering
0O m a a i
m
E(r,) =D P(r,; =i|A)i 3)
i=0
A a j i
n G i=1-n j
P(r.; =i1c)
P(aec]r,.kel,) j C
C
Pennock  [13]
Pennock



3.1

3.2

IR
SvD

Information Retrieval

[17-19]

LS

[14-16]



Shapira  Shoval [23]

3.3

profile

User Profile

[23]

[20, 21]

[3, 10, 22]

Stereotype Rules  [24]



3.4

content-based
Basu Hirsh[25] Ripper[26, 27] inductive learning system
WebWatcher
[28]
MAS MAS
Personal Agent Agent
Personal Agent
MAS
MAS
[29]
ACF(Automated collaborative filtering) [30]
ACF can be
guestioned
4
Collaborative Filtering [1]

[1] Goldberg, D., Nichals, D., Oki, B. M., and Terry, D., "Using collaborative filtering to
weave an information tapestry," Communications of the ACM, Val. 35, No. 12, 1992, pp.
61-70.

[2] Resnick, P., lacovou, N., Suchak, M., Bergstrom, P., and Riedl, J., "GroupLens: An open
architecture for collaborative filtering of netnews," In Proceedings of 1994 Conference on
Computer Supported Collaborative Work, 1994, pp. 175-186.



[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

Konstan, J. A., Miller, B. N., Maltz, D., Herlocker, J. L., Gordon, L. R., and Riedl, J.,
"GroupLens. Applying collaborative filtering to Usenet news," Communications of the
ACM, Val. 40, No. 3, 1997, pp. 77-87.

Herlocker, J. L., Konstan, J. A., Borchers, A., and Riedl, J., "An agorithmic framework
for performing collaborative filtering," In Proceedings of the 22nd annual international
ACM S GIR conference on Research and devel opment in information retrieval, 1999.

Shardanand, U. and Maes, P., "Socia Information Filtering: Algorithms for Automating
"Word of Mouth"," In Conference proceedings on Human factors in computing systems
(ACM CHI '95), Denver, 1995, pp. 210-217.

Hill, W., Stead, L., Rosenstein, M., and Furnas, G. W., "Recommending and Evaluating
Choicesin aVirtua Community of Use," In Proceedings of ACM CHI'95 Conference on
human factors in computing systems, Denver, 1995, pp. 194-201.

Dahlen, B. J,, Konstan, J. A., Herlocker, J. L., Good, N., Borchers, A., and Riedl, J.,
"Jump-starting movielens: User benefits of starting a collaborative filtering system with
"dead data'," University of Minnesota, TR 98-017, 1998.

Goldberg, K., Roeder, T., Gupta, D., and Perkins, C.. Eigentaste: A Constant Time
Collaborative Filtering Algorithm. Information Retrieval Journal . 2000.

Schafer, J. B., Konstan, J. A., and Riedl, J., "Recommender systems in e-commerce,” In
Proceedings of the ACM Conference on Electronic Commerce (EC-99), 1999, pp.
158-166.

Morita, M. and Shinoda, Y ., "Information filtering based on user behavior analysis and
best match text retrieval," In Proceedings of the Seventeenth Annual International ACM
S GIR Conference on Research and Development in Information Retrieval, 1994, pp.
272-281.

Terveen, L., Hill, W., Amento, B., McDonald, D., and Creter, J,, "PHOAKS: A System
for Sharing Recommendations,” Communications of the ACM, Vol. 40, No. 3, 1997, pp.
59-62.

Breesg, J., Heckerman, D., and Kadie, C., "Empirical analysis of predictive algorithms for
collaborative filtering," In Proceedings of Fourteenth Conference on Uncertainty in
Artificial Intelligence, 1998.

Pennock, D. M., Horvitz, E., Lawrence, S., and Giles, C. L., "Collaborative Filtering by
Personality Diagnosis: A Hybrid Memory- and Model-Based Approach,” In Proceedings
of the 16th Conference on Uncertainty in Artificial Intelligence, UAI 2000, Morgan
Kaufmann, San Francisco, 2000, pp. 473-480.



[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

Deerwester, S., Dumais, S., Furnas, G., Landauer, T., and Harshman, R., "Indexing by
latent semantic analysis,”" Journal of the American Society of Information Science, Val.
41, No. 6, 1990, pp. 391-407.

Ding, C. H. Q., "A similarity-based probability model for latent semantic indexing," In
Proceedings of the SGIR, ACM, 1999.

Hofmann, T., "Probabilistic latent semantic indexing," In Proceedings of the SGIR,
ACM, 1999.

Billsus, D. and Pazzani, M., "Learning Collaborative Information Filters," In Machine
Learning: Proceedings of the Fifteenth International Conference, Morgan Kaufmann
Publishers, San Francisco,CA, 1998, pp. 46-54.

Pryor, M., "The effects of singular value decomposition on collaborative fitering,"
Dartmouth College CS, PCS-TR98-338, 1998.

Lu, H., Lu, Z., and Li, Y., "EVS: Enhanced Vector Similarity for Collaborative
Information recommendation based on SVD," In International ICSC-NAISO Congress on
Computaional Intelligence: Methods And Applications (CIMA 2001), 2001.

Nichols, D. M., "Implicit Rating and Filtering," In the Fifth DELOS Workshop on
Filtering and Collaborative Filtering, 1997, pp. 31-36.

Oard, D. and Kim, J., "Implicit Feedback for Recommender Systems," In Proceedings of
the AAAI Workshop on Recommender Systems, 1998.

Claypool, M., Le, P., Waseda, M., and Brown, D., "Implicit Interest Indicators,” In
Proceedings of ACM Intelligent User Interfaces Conference (1UI), Santa Fe, New Mexico,
USA, 2001.

Shapira, B., Shoval, P., and Hanani, U., "Experimentation with an information filtering
system that combines cognitive and sociological filtering integrated with user
stereotypes," Decision Support System, Vol. 27, 1999, pp. 5-24.

Shapira, B., Shoval, P., and Hanani, U., "Stereotypesin Information Filtering Systems;,”"
Information Processing and Management, Vol. 33, No. 3, 1997, pp. 273-287.

Basu, C., Hirsh, H., and Cohen, W., "Recommendation as classification: using socia and
content-based information in recommendation,” In Proceedings of the 1998 workshop on
Recommender Systems, AAAI Press, 1998, pp. 11-15.

Cohen, W., "Fast Effective Rule Induction," In Machine Learning: Proceedings of the
Twelfth International Conference, Morgan Kaufmann, California, 1995.

Cohen, W., "Learning Trees and Rules with Set-valued Features,” In Proceedings of the
Thirteenth National Conference on Artificial Intelligence, Oregon, Portland, 1996.



[28] Joachims, T., Freitag, D., and Mitchell, T., "Webwatcher: A tour guide for the World
Wide Web," In Proceedings of |JCAI-97, 1997.

[29] , N ]. 2001

[30] Herlocker, J. L., Konstan, J. A., and Riedl, J., "Explaining Collaborative Filtering
Recommendations,” In ACM 2000 Conference on Computer Supported Cooperative

Work, 2000.
Collaborative Filtering
Cai Deng Lu Zengxiang LiYanda
Department of Automation, Tsinghua University,
Beijing 100084, China
caideng00@mails.tsinghua.edu.cn
Abstract

With the rapid growth of the Internet, information overload is becoming a more and more
serious problem. It is an urgent demand to help people to find useful information effectively. Of
all the filtering technique, Automated collaborative filtering is quickly becoming a popular one for
solving the problem. In this paper we try to uncover the essential of collaborative filtering, analyze
some algorithm, and discuss the future of this technique.
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