Intelligent Agents for Organizing the WebSusan GauchUniversity of Kansas

IntroductionnInformation overload on the WebnMany possible search enginesnNeed intelligent help to—select best search engine—customize results for the user—browse the Web

Searching OverviewnMany search engines—different spiders—different retrieval algorithms—different resultsnWhich to use?—differs depending on query—generally want information from more than one

Distributed Agent Approach nProFusion is an Agent-based meta-search engine which communicates with multiple, distributed search engines —http://www.designlab.ukans.edu/profusionnRoutes user queries to most appropriate search enginesnCommunicates in parallel nFuses results returned

ArchitecturenKnowledge Sources—no private index—meta-knowledge about strengths of search engines with respect to a collection of categories—lexicon which associates word with the same collection of categories

Architecture (cont.)nAgents—one Master Agent which controls search¨routes query to most appropriate search agents¨fuses information returned—one Faciliator Agent per search engine which communicates with it—one Information Filtering Agent which identifies new information for registered users

Query Routingnfor each word in query—use lexicon to map from word -> categories—use meta-knowledge to map from categories -> top three search enginesnif no query word are in dictionary, use default best three

Fusing Search ResultsnRank order results—normalize scores for all retrieved urls¨search engines report match values differently—multiply score by confidence factor for each search engine¨average value of performance over 13 categories—rank order based on resultnRemove duplicates and broken links

Evaluationn12 graduate students in Computer SciencenSelect own queries (mostly C.S.)nRun on each of 6 basic + 2 meta-search engines + ProFusion (manual and auto)nGive relevance judgments of top 20 urls retrieved by each (240 urls judged * 10 search engines = 2,400 urls judged)

Evaluation (cont.)nSearch Engine #rel #broken #rel. dup. PrecisionnAlta Vista108319 0.41nExcite12977 0.51nInfoSeek991612 0.36nLycos 1191726 0.39nOpen Text723218 0.23nWebCrawler921819 0.30nMetaCrawler982413 0.35nSavvySearch1272915 0.47nManual Pick 6142138 0.56nAuto Pick 3170194 0.69

Evaluation (cont.)nProFusion—Highest precision by far (69% vs 51% Excite)—Automatic Pick better than Manual Pick¨69% versus 56%—comparable broken links to most (19) except Excite (7)—Fewest duplicates (4/170 = 2.3% relevant duplicates versus 7/129 = 5.4% for Excite)

Future WorknNeed to provide user-tailored tools to —browse personal collections—browse the WebnNeed to actually distribute the searchnApproach is centered around a global taxonomy (for the Web) which is tailored for individual sites and users

User Agentsnindex own collection to support personal searchingncharacterize personal collection with respect to personal taxonomy —meta-knowledge for personal information agent¨find and filter new information—basis of browsing contents of personal collection

Site Agentsnindex own site to support local searchesncharacterize site with respect to global taxonomy—meta-knowledge for routing queries to this site—basis of browsing contents of a specific site

Web Agentsncollect meta-information from Site Agentsnroute queries to most appropriate sites for distributed processingnbrowse Web via meta-knowledge (taxonomy of sites/pages automatically collated from collected meta-information)