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Change is Everywhere in IR

A New documents (and queries) appear all the time
A Query volume changes over time
A Document content changes over time [28

A User interaction changes over time ~ E==%]
A E.g., anchor text, query-click streams, page visits

AWhat 60s relevant to a Qquc¢
A E.g., Hurricane Ear/ (in Sept 2010 vs. before/after)
A E.g., U.S. Open 2010 (in May vs. Sept)
A Change Is pervasive In IR systems
€ yet, weobdOre not
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Overview

A Characterize change In digital content

A Content changes over time
A People re-visit and re-find over time
A Relationships between change and re-access

A Improve retrieval and understanding

A Building tools for understanding change
A Building IR models that leverage dynamics

A Examples from our work on Web search
and browser support
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Information Dynamics
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User Visitation/ReVisitation
Todayds Browse and Search Experienc
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Digital Dynamics Easy to Capture

A Easy to capture
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Information Dynamics

A Characterizing change

A Content changes over time

A People re-visit and re-find

A Relationships between change and re-access
A Improving retrieval and understanding

A Building support for understanding change
(e.qg., Diff-1E)

A Building models and systems that can
leverage dynamics (e.g., temporal IR models)
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[Adar et al., WSDM 2009]

Characterizing Change

Content Changes

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

A Large-scale Web crawls, over time
A Revisited pages
A 55,000 pages crawled hourly for 18+ months
A Unique users, visits/user, time between visits
A Pages returned by a search engine (for _100k gueries)
A 6 million pages crawled every two days for 6 months
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Measuring Web Page Change

A Summary metrics

A Number of changes

A Amount of change

A Time between changes
A Change curves

A Fixed starting point

A Measure similarity over
different time intervals

A Within-page changes
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Measuring Web Page Change

A Summary metrics

p—

A 33% of Web pages change

A Number of changes — A 66% of visited Web pages change

A Amount of change
A Time between changes
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A 63% of these change every hr.

A Avg. Dice coeff. = 0.80
A Avg. time bet. change = 123 hrs.

_J A .eduand .gov pages change
iInfrequently, and not by much

A .0rg pages change more often,
but not by much




Measuring Web Page Change

A Summary metrics
A Number of changes
A Amount of change
A Time between changes

A Change curves

A Fixed starting point

A Measure similarity over
different time intervals
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Measuring Within-Page Change

A DOM-level changes : slracives.com

F) MAGAZINES COOKB/|

a" reCIPeS Recipes = Menus | Tips & Advice | ([Z]Z) Community = Shop

A Term-level changes —

N Bake Sale

A Divergence from norm . Favortes
A cookbooks
A salads
A cheese
A Ingredient
bbg
A €

>
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Example Term Longevity Graphs
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[Adar et al., CHI 2009]

Revisitation on the Web

A Revisitation patterns
A Log analyses
A Toolbar logs for revisitation
A Query logs for re-finding
A User survey to understand intent in revisitations

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

_ N—

User Visitation/ReVisitation

Whatwasthe last Web page you visited?
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Measuring Revisitation

A Summary metrics
A Unique visitors
A Visits/user
A Time between visits

A Revisitation curves

A Histogram of revisit
Intervals

A Normalized
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Four Revisitation Patterns

A Fast
A Hub-and-spoke
A Navigation within site

A Hybrid
A High quality 7/astpages

A Medium ey s g

and PIN when logging into Fidelity.com.

@ Security Notice

A Popular homepages T
A Mail and Web applications

personal information in r an e-mail
0 a

A Slow
A Entry pages, bank pages
A Accessed via search engine
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[Teevan et al., SIGIR 2007]
[Tyler et al., WSDM 2010]

Revisitation and Search

(ReFinding)
A Repeat query (33%) —
A Q: microsoft research Click ~ Click -

A Repeat click (39%) 29% 4%

0
A http://research.microsoft.com New
) . ) 67% | 10% | 57%
A Q: microsoft research, msr e Query
A Big opportunity (43%) - 9% 61%
0 hna

A24% nnavigat eVl

S
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[Adar et al., CHI 2010]

Relationships Between
Revisitation and Change

Content Changes

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 20

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2p08 2009

User Visitation/ReVisitation

Why did you revisit the last Web page yaevisited?
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Possible Relationships Between
Change and Revisitation

A Interested in change
CIKM 2010 , R .
e Kl OB | A Monitor
A Effect change
A Transact

Toronto, Canada

October 26 - 30, 2010

Updated News %
Platinum Sponsors

-
Best Paper Award Shortlist Posted C h t t
CIKM10 Best Inter-disciplinary Paper Award and Best Student Paper Award Shortlist is Microsoft A a.l l g e u I I I I I l p O r a n

Research

Final Program Posted

CIKM™0 Final program is posted here Gold Sponsors A R e -fi n d O | d

Student Travel Awards Posted

The list of student travel awards is posted here \ 5 " 3
el A Change can interfere

Instructions on the size of posters for the main conference and workshops are posted here

Industry Event Information Updated . - .
S witn re-1findain
The CIKM™0 industry event information is updated here \S/O = O%E

Tentative Program Information Updated
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Understanding the Relationship

A Compare summary metrics
A Revisits: Unique visitors, visits/user, interval
A Change: Number of, interval between, Dice coeff.

Number of Time between Dice coefficient
changes changes

2 visits/user 0.82
3 visits/user 0.82

4 visits/user 0.81
5-6 visits/user 0.82
7+ visits/user 0.81
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