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Information ForagingInformation Foraging

�

Think of Web users as human Think of Web users as human informavoresinformavores..

�

Need to optimize information gain given Need to optimize information gain given 
the resources (time, attention) available.the resources (time, attention) available.

�

Talk will present ways to assist the user in Talk will present ways to assist the user in 
foraging for relevant, valuable information foraging for relevant, valuable information 
at some Web locality (collection of related at some Web locality (collection of related 
WWW pages).WWW pages).

�

Information dietInformation diet  can be improved by  can be improved by 
eliminating irrelevant or low-value eliminating irrelevant or low-value 
categories of information.categories of information.
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ApproachApproach

�

To organize and classify information for the To organize and classify information for the 
user, we propose utilizing:user, we propose utilizing:

�

The textual content of WWW pagesThe textual content of WWW pages

�

The connectivity (hyperlink) structure between The connectivity (hyperlink) structure between 
pagespages

�

Access and usage statistics for pagesAccess and usage statistics for pages
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Data FocusData Focus

�

Focus will be on the Xerox WWW ServerFocus will be on the Xerox WWW Server

� Analyze data to design algorithms to annotate Analyze data to design algorithms to annotate 
and aggregate WWW pagesand aggregate WWW pages

�

classify nodes into categoriesclassify nodes into categories

�

spreading activation after selecting one or more spreading activation after selecting one or more 
source nodes and dimensions of interestsource nodes and dimensions of interest
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Page CategorizationPage Categorization

�

Defined sets of Web pagesDefined sets of Web pages

� HeadHead

�

Organizational home pageOrganizational home page

�

Personal home pagePersonal home page

� Index (table of contents pointing to pages that Index (table of contents pointing to pages that 
may or may not be related)may or may not be related)

�

Source index (entry points and indices into a Source index (entry points and indices into a 
related information space)related information space)

�

Reference (explains a concept)Reference (explains a concept)

�

Destination (pages that do not point elsewhere)Destination (pages that do not point elsewhere)

�

Content (deliver info, not facilitate navigation)Content (deliver info, not facilitate navigation)
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Spreading ActivationSpreading Activation

�

Predict relevance of WWW pages nearby to Predict relevance of WWW pages nearby to 
the current page of interest.the current page of interest.

�

Relevance can be thought of as similarities Relevance can be thought of as similarities 
among Web pages in an abstract space.among Web pages in an abstract space.

�

Relations can be formally represented as Relations can be formally represented as 
graphsgraphs

�

Nodes are Web pagesNodes are Web pages

�

Directed arcs contain values of strength of Directed arcs contain values of strength of 
association/ similarity between pages.association/ similarity between pages.
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Types of Graph StructuresTypes of Graph Structures

�

Utilized three graph structures:Utilized three graph structures:

� Hypertext link topologyHypertext link topology

� Inter-page text content similarityInter-page text content similarity

� Flow of users through the pagesFlow of users through the pages

�

Prediction of relevance can be based on one Prediction of relevance can be based on one 
or all of these.or all of these.
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Page ClassificationPage Classification

Node Type Size Number Number Depth of Sim. to Entry Precision
Inlinks Outlinks Children Children Freq. Point

 Index - (outlines/size) + 0.67
 Source Index - (outlines/size) + + 0.53
 Reference + - - - 0.64
 Destination Reference + - - - - 0.53
 Head + + + + 0.70
 Org. Home Page + + + + 0.30
 Personal Home Page > 1k & < 3k - - 0.51
 Content + - - 0.99

Node type definitions and results.Node type definitions and results.

Precision is from the top-25 scoring pages.Precision is from the top-25 scoring pages.
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Spreading ActivationSpreading Activation

�

Three graphs repr. as doc-doc matrices.Three graphs repr. as doc-doc matrices.

�

Activation algorithm for vector A:Activation algorithm for vector A:

�

A(t) =  C +  MA(t-1)A(t) =  C +  MA(t-1)

� where C is the source activation vector where C is the source activation vector 
(starting points), timestep t= 1..N, and M is:(starting points), timestep t= 1..N, and M is:

�

M =  (1-b)I +  aRM =  (1-b)I +  aR

�

where I is the identity matrix, b< 1 is the where I is the identity matrix, b< 1 is the 
portion of activation retained by a node, and a portion of activation retained by a node, and a 
is the activation spread to neighbors.is the activation spread to neighbors.

�

R is the document-document matrix used (or R is the document-document matrix used (or 
combination of doc-doc matrices).combination of doc-doc matrices).

� topology (hypertext links)topology (hypertext links)

textual similarity (doc. vector dot product)textual similarity (doc. vector dot product)

usage (number of users traversing link)usage (number of users traversing link)
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Example # 1Example # 1

�

Predicting the interests of home page Predicting the interests of home page 
visitorsvisitors

�

Set C equal to 1 for the home page, 0 Set C equal to 1 for the home page, 0 
otherwiseotherwise

� Set a/ b < <  1, appropriate for sparse matricesSet a/ b < <  1, appropriate for sparse matrices

�

Set R to be the usage matrixSet R to be the usage matrix

�

Iterate for 10 time stepsIterate for 10 time steps

�

Finds that home page visitors mostly go to Web Finds that home page visitors mostly go to Web 
pages about products, businesses, and financial pages about products, businesses, and financial 
reports.reports.
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Example # 2Example # 2

�

Assessing the typical Web author at a Assessing the typical Web author at a 
localitylocality

�

Set C for the most typical person home pageSet C for the most typical person home page

�

Set R as the text similarity matrixSet R as the text similarity matrix

� Iterate for 10 time stepsIterate for 10 time steps

� Finds a collection ofFinds a collection of

�

group project overviewsgroup project overviews

�

other people hotlistsother people hotlists

�

company infocompany info

�

personal interestspersonal interests

�

other similar peopleother similar people

RR
EE
SS
UU
LL
TT
SS

            



Lehigh CSE 397/497: WWW Search Engines.  Copyright ©2002, Brian D. Davison

1313

DiscussionDiscussion

�

What did we learn from the paper?What did we learn from the paper?

�

What does this paper do well?What does this paper do well?

�

What does it do poorly?What does it do poorly?
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