Information Searching and Exploring on WWW:

Applying Clustering and Genetic Algorithm

Chia-Hui Chang

Department ofComputer Science and Infor mat ion Engineer ing

National Taiwan Universit y, Taipei106, Taiwan chia@ails1.csie.ntu.edu.tw

The Wor ld Wide Web, fueled by the cost-free and easy self-publication character istics, has exhibited exponent ialgrowth than any other systemover the past three years. The vast infor mat ion published on web obviously inflames the problemo f ^ infor mat ion qualit y ~ . Fromthe ear ly stage ofresource discover yto latter infor mation retrieval and access inter face, the process ofinfor mat ion searching has often been a frustrating and time-consuming work.

Ofthe current searching tools on web, two approaches are generally emplo yed: one is to organize infor mat ion as subject catalog and let the users browse through the subject hierarchy, the other is via keyword searching and documents ranking provided bysearch engines. Subject browsing, like Yahoo,

Galaxy, InfoSeek, and Magellan, etc., is a good starting po int for finding what has been published on the Web for a broad topic, but is so met imes time-consuming and difficult to make a second guess. Keyword-based searching, for example, AltaVista,

WebCrawler, and Lycos, etc. onthe other hand, provides an immediate and a larger number ofdocuments than subject browsing tool ,. The problemo fthis modelis that it is not always easy to formulate a request using searching features like

Boolean controls or structure queries (which are advanced searching tips or options for better searching results). Thus natural language like ´ s quer ies are often ofthe most popular. Unfortunately, according to Pinkerton ´ s studyin 1994 [4], the average number ofkeywords specified in each quer yis only1.5, which usually leads to an unreasonable number of ^ matching ~ documents. Though different ranking algor ithms have been used to rank the documents according to their relevance to the quer y, the effects is subjected to controversysince generally few keywords are specified in the inputs due to insufficiency ofknowledge about the indexed keywords in the database. Therefore, it often turns out to be a tir ing browsing process throughthe ranked documents.

In our approach, the searching results fromother word-based search engines are processed using clustering techniques and are summar ized to extract related words. The insight here is that the missed infor matio n in the user ¢ s input may be embedded in the results o fthe first quer y. Ifwe can summar ize the ^ matching~ documents as groups, the users could more easilyident ifythe do mains relating to what theyreally want. However, the main difficulties o fthis approach lie in cluster digesting and keyword extraction for a smooth queryprocess in word-based search model. T herefore, we propose a combinat ion technique of majority principle and cue validity (an idea first introduced by Bourne and Restle in 1959) to overcome these problems. The immediate rewards ofour approach, as we will see, are the speed-up ofthe searching process and the saving ofthe browsing efforts compared to the available searching tools online. The quer yprocess is no longer a condit ioned response but a feedback and lear ning interact ion.

Further more, the lear ned infor mat ion could enable the construction ofan autonomous agent which searches for the new published documents regarding to the user ´ s interests in the background. A simple while effect ive method we adopted here is genet ic algor ithm, where the quer ies in the same interest domain are selected to generate new queryexpressio ns via genet ic operators. This idea so lves the problem since different combinat ion ofwords about one topic der ives different search outcomes and ranking results. Hence, by generat ing new quer yexpressio n, we would be able to find out new infor mation that has not yet been discovered.

References

[1] Chang, C.H. and Hsu, C.C. ^ Mult i-Engine Search Toolwith Cluster ing ~ , in

Proceedings ofthe S ixth Internat ional WWW Conference, Apr. 7-11, 1997,

Santa Clara, CA, pp.257-264

[2] Chang, C.H. and Hsu, C.C. ^ InfoSearch: An Informat ion Searching Agent applying Cluster ing and Cue Validit y ~ , submitted for publicat ion. Prototype at http://ails6.csie.ntu.edu.tw/~chia/Sep.html

[3] Cutting, D.R. et al. ^ Scatter/Gather: A Cluster-Based Approach to Browsing

Large Document Collect ions, ~ Proceeding ofInternat ionalSIG Infor mat ion

Retrieval, ACM Press, New York, 1992. pp. 318-329.

[4] P inkerton, B. ^ Finding What People Want: Experiences wit h the WebCrawler,~ the 2nd InternationalWWW Conference, 1994, Chicago.