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SIFTER: Motivation

e Information Overload -- Reality in Today’sWorld

e A Need for locating highly ‘Relevant Infor mation

e A Necessity for an existence of a singletool for
accessing multiple data sources and formats

e Continuous Updating of relevant information
e Privacy

e Collaborative Work environments
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The New Model
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Usages of SIFTER

A Personalized Content M anager

A Productivity Enhancement T ool

A Nth Degree Information Personalization T ool
A Collaborative Research Tool

A Private Information T ool
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SIFTER

e Acquisition
e File, Known Sources

e Representation
o Vector-space -- tf-idf

e Classification
o Maximin, Centroids, Sample Documents

e User Profiling
o Reinforcement Learning

® Presentation
e GUI



Document Representation and
Vector Space Model

e |dentify the concepts that describe the content of
the given document

e Convert adocument to a numeric or symbolic
form

e Documents are vectors of weighted terms, defined
In athesaurus -- How to generate?

e Waeights -- tf (term frequency) and idf (Inverse
document frequency) -- Simple and effective



Classification

e Maximin-Distance: unsupervised clustering
algorithm based on the document set

e Distance Metric: Cosine similarity measure
(Salton)

e A point is chosen that has the largest
distance from the centroids-and is added as
anew centroid If thisdistance is larger than
athresnold



User Profiling

e Learn user interest levelsfor given
categories

e Rdlies on relevance feedback from user

e Uses asimple reinforcement learning

algorithms (known as Pursuit Learning)

e Maintains an action probability vector and a
estimated relevance probabilities vector

e both these vectors are updated continuously



SIFTER =) BioSifter

e Aimed at Customizing and Adapting
SIFTER to Biological Domain
e Successfully Customized
o PubMed asthe Document Source
e Documentsand Thesaurusfor Typell Diabetes

e Stand-aloneVersionin Javaand HTML
e Tested and Deployed at EliLilly & Co.
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How BioSifter help
Pharmaceutical Researchers?

e Reducing the Information Overhead

e Rapidly Adapting to User Interests and New
Sour ces

e Detecting New Information Sources
e Discovering Novel Correlations

e |dentifying Internal/External Collaborators --
Acquiring/Sdlling In/Out-house Knowledge

e Creating a Dynamic Web of Intelligent Filters



Knowledge Discovery

Gene-Pair Relationship:

FKBP54

Data based on 5000 PubM ed documents. Thesaur us consists of .67 Gene Terms.
Thethickness & color of linesindicate relative strengths of associations.



Future Plans

® System
o Automatic Thesaurus Discovery
o Retrieva from Multiple Sources
o Ability to Filter Multiple Formats
o Different Approaches to User Profiling

e Application
e Sequence and 3-D-Structure Data
* Retrieval, Representation and Filtering

o Knowledge Discovery



D-SIFTER and SIFTER |

e D-SIFTER
e Distributed Filtering System
e HOomMaogeneous
o Classification/Profiling
e Collaboration Models

o SIFTER 11

o Uniform Structure of an Agent
o Multiple and Heterogeneous Agents
e Collaboration Models



Sifter Bull's Eve Mv Yahoo Mv Lvcos Northern Purple Yoai
Liahts
Search Method | Any — Profile- Searching Internal Internal Select a Fixed
based, User 700 Sources — Sources — Source out Number of
Specified, Sources large large of alist Popular sites
Discovery number number and/or all
internal
solirces
User Feedback Explicit N o N o N o N o Based on
capturing
user
hehavior
Personalization | Profile-based, N o Login Login N o Based on
Thesaurus I'nformation Information User’s
Adaptation, (Add (Drag/Drop browsing
Exact Profile Categories) Categories) habits,
Approximat
e Profile
Privacy Profile at N o On Server On Server N o Profile at
user’'s site — user’'s site —
Password Password
Protected Protected,
Site History
not
Maintained
Learning Multi-level N o N o N o N o Y es
Multi-domain Yes Y es Y es Yes Y es Y es
Web Y es Yes Yes Yes Yes Y es
Accessibility
Portability Y es Windows Any Any Any Any
Browser Browser Browser Browser
Collaboration Yes N o N o N o N o N o
Agent-based Yes N o N o N o N o Y ogi-based
Keyword or Concept Keyword Keyword Keyword Keyword ?
Concept-based (tf/idf)
Size ~200KB ~300KB N/A N/A N/A ?
Additional GUI, Plots for GUI, GUI, GUT, GUI, Cannot
Features Learning and Analyze Multiple Multiple Ranking download
Clustering, Scores Contents, Contents, (how?) and the client for
Handle Abrupt | (how?) Tools Tools Custom testing
Interest Folders
Changes
Target Individuals, Individuals Individuals Individuals Individual s Individuals
Audience Portals,

Organizations,
Groups
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