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Web Info through the Years

What'’s available

= Number of pages
iIndexed

7/94 Lycos -

95 - 10”6 millions
97 - 10*7

98 - 10”8

01 - 1079 billions
05-10710 ...

m Types of content

Web pages, newsgroups
Images, videos, maps
News, blogs, spaces
Shopping, local, desktop
Books, papers

Health, finance, travel ...

How it's accessed

Search the Web:
Search

Web | Images Video MNews Maps Mare v

£7 Live Search | |
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Some Support for Searchers

The search box Wob | Images
Spelling suggestions
Query Suggesti0| Live Search | MSN | Windows Live

Advanced searc

operators and o[
(e.g., ", +/-, site:, la
filetype:, intitle:) i

£7 LiveSearch |

United States | Options | cashback | Signin

= Richer snippets

= But,we candoh
using context
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Key Contexts

m Users:
= Individual, group (topic, time, location, etc.)
= Short-term or long-term models
= Explicit or implicit capture
m Documents/Domains:
= Document-level metadata, usage/change patterns
= Relations among documents

m [asks/Uses:

= Information goal - Navigational, fact-finding,
iInformational, monitoring, research, learning, social, etc.

= Physical setting - Device, location, time, etc.
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Using Contexts

= |dentify:
= What context(s) are of interest?
@ Accommodate:

= What do we do differently for different contexts?
= Outcome (Q|context) >> Outcome (Q)

m Influence points within the search process

= Articulating the information need
m |nitial query, subsequent interaction/dialog

s Selecting and/or ranking content
= Presenting results
= Using and sharing results
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Context in Action

Research prototypes: provide insights about algorithmic,
user experience, and policy challenges

s User Contexts:
m Finding and Re-Finding (Stuff I've Seen)
m Personalized Search (PSearch)
= Novelty in News (NewsJunkie)

s Document/Domain Contexts:

m Metadata and search (Phlat)

= Visualizing patterns in results (GridViz)
m [ask/Use Contexts:

m Pages as context (Community Bar, 1Q)

= Richer collections as context (NewsJunkie, PSearch)
= Working, understanding, sharing (SearchTogether, InkSeine)
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Dumais et al., SIGIR 2003

S/S; Stuff 've Seen

m Unified index of stuff you’ve seen

L] Many Info silos (e.g., files, email, |
calendar, contacts, web pages, rss, im

= Unified index, not storage

= Index of content and metadata == s
e.g., time, author, title, size, access)

| ea

Document [+] Rank

5/3/2004 1127 I Kin Davis an Dunais

Last 30 days
4/20/2004621 perional folders/media Kisten Bk en Redetzi Suzan DelBene; John
Otder than 30 days

nd Infomation Retreval 3/3/2004 355.... 2 emooray nteret fles\cortert e auhorname

= Re-finding vs. finding Windows Live-

F=T="

=) |//sia De 5/([0’0 Search e

an (MIT) Delia

Also, Spotlight, GDS, X1, ..l =  -
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../Shortcut to SISClient.exe.lnk

r
B SEuff I've Seen
View Tools He

200 rows returned
Document

f Information Fitterng
gle buys Pyra Labs

Ls

£

SIS Demo

B

Bxact Match

e Date Rank Path Author Mail To

o 0 K | |

Last 7 days

5/6/2004 11:27 .28 personal falders/media Kim Davis Susan Dumais
Last 30 days

perzonal folders/media Kirsten Bitkeland Karen Redetzki; Suzan DelBene; John

Older than 3!]days

temparary intemet fil tert.i

sdumais
Salm Roukos arcu@|51.EDU; Susan Dumais

Peter Wootton Eric Horvitz

ry intemet fil i ott Hay

ry intemet fil

ry intemet fil | author name
rary intemet fil

o M o o W
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SIS Usage Experiences

Internal deployment
m 3000 internal Microsoft users

m Analyzed: Free-form feedback, Questionnaires, Structured interviews,
Log analysis (characteristics of interaction), Ul expts, Lab expts

ot —
Personal store characteristics _

= 5k - 500k items

- ndex | Jtoomp |
Query characteristics [ [+15Mbweek]

m  Short queries (1.6 words)
m Few advanced operators or fielded search in query box (T7%)
m Many advanced operators and query iteration in Ul (48%)

= Filters (type, date); modify query; re-sort results
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SIS Usage Data, cont'd

Importance of people, time, and memory

m People

m 25% of queries contained names
= People in roles (to:, from:) vs. people as entities in text

m [Ime

= Age of items opened Log(Freq) = -0.68 * log(DaysSinceSeen) + 2.0
m 5% today; 21% last week
m 50% of the cases in 36 days
Web (11); Mail (36); Files (55)
= Date most common sort field, even
when Rank was the default

m Support for episodic memory

go)
g 30000 +
25000
20000 A
15000 4
10000 A
5000 - e — —
r mm | WS

Date EN

m Few searches for “best” topical Siarting DefulSot e
match ... many other criteria

Date
B Rank
Other

T

Number of Queries Iss
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SIS Usage Data, cont’'d

Observations about unified access

m Metadata quality is variable

= Email: rich, pretty clean
= Web: little, available to application
= Files: some, but often wrong

m Memory depends on abstractions

= “Useful date” is dependent on the object !
m Appointment, when it happens
m File, when it is changed
m Email and Web, when it is seen

= “People” attribute vs. contains
m To, From, Cc, Attendee, Author, Artist
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Ranked list vs. Metadata
(for personal content)

Google Desktop Search resulfs

Desktop

Flig ools  nel
D\EEHtﬂF: Al - T emails - B files Yrormation overtoad

* People remember many attributes in re-finding
- Often: time, people, file type, etc.
- Seldom: only general overall topic

* Rich client-side interface
- Support fast iteration/refinement

- Fast filter-sort-scroll vs. next-next-next
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Teevan et al., SIGIR 2007

Re-finding on the Web

m 50-80% URL visits are revisits
m 30-40% of queries are re-finding queries

Table 1. A classification of different query types.
Overlapping Click Queries — 5072 queries (39%)

All queries: Equal Click Queries — 3777 (25%)
13,060 queries (100%) . ] . . Iy . I i\ ~ -
quenes ' Single Identical Click Multiple Identical Clicks | Some Commen Clicks Mo Commen Clicks

3737 (29%) 40 (< 1%) 1295 (10%) 7988 (61%)

Equal Query Queries Navigational Queries : e —
36 (< 1% 635 (5%) 485 (4%
£256 (33%) 3100 (24%) o o

660 (5%) 7503 (57%)
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Cutrell et al., CHI 2006

Phlat: Search and Metadata

m Shell for WDS; publically available

m Features:
= Search / Browse (faceted metadata)
= Unified Tagging
= In-Context Search

107

Pedal the Finchot July 16ht 07.05.2005 9:56:00.. Willie Bobo Cal Tjacder

Well, we should do SOMETHING that weekend. We could jain the event (sounds LOMNG), but it waould
he a wvery different kind of ride. Mot s0 much isolation, but the supportwouldn't be a bhad thing. We..
Patr fAutoArchivez003/Sent tems

Tags "Fersonal\Bikes";"Personal\Friends";"Fersanal®

Filter Area

Show more results (57)

More than a year ago

) Peop
eople
&

| Type


..\..\..\..\..\Desktop\Shortcut to Phlat.exe.lnk

Phlat: Faceted metadata

Tight coupling of
search and browse

ri? ASI Phlat E@E
Q - Results & T

m Associated metadata
w/ query previews

= 5 default properties to
filter on (extensible)

= Includes tags
Property filters
Integrated with query

= Query = words and/or
properties

= No stuck filters
Search == Browse
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Phlat: Tagging

Apply a single set of
user-generated tags to
all content (e.g., files,

email, web, rss, etc.) - Projects
Fhlat
Tagging interaction Sk
= Tag widget or drag-to-tag + Personal
Tag structure + Prionty
= Allowbut do not require - Status
hierarchy Not Started

Tag implementation In Progress

= Tags directly associated Completed
with files as NTFS or MAPI
properties
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Phat: In-Context Search

b — R
5 431 Phlat EEX
File  Edit W

‘@

Selecting a result ...

Linked view to sh
associated tags
t ntitled) ) 125 1E y
® TOF Lquestions fram Landa.. 8/23/2006 9:35:04 AWM Tom Landauer "Statusiln Progress"  /Personal Folders/IRy..

L L |
[ D .rJaakko'ayrmen, The webmaster of the LSA@colorado.edu cite, Praful Mangalath, will send you a form with the
I I _anditions for sharing the TOEFLitems. | am compelled to add that Durnais and | intended this small multiple choice test for.,
/Path Path: [Personal Folders/IRAsi
Tage: "Statusiin Frograss"

= Open, drag-drop, etc. [ ) B, .

Doreen O

Pivot on metadata
= “Sideways search”

b4 10stress Resoluions for 07/ 7/25/2006 3:58 i’_ David Shod&ey (volt)
&4 10stress Resoluions for 07/_  7/24/2006 4:19:35 P_ David Shockley (Volf
= Refine or replace
query

& Encrvpted file: ike SmithLonerga _ foersonal folders/ir/_

Dstan CcEe@ 7 [ Sw. B, w2y - ca (B DEEEET rﬁlﬂi”u. 2B
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Query Area

Filter Area K T|g
* Ric

nt coupling of searching/browsing
n faceted metadata support

Inc

uding unified tagging across data types

* |n-context search and actions

Down

load: http://research.microsoft.com/adapt/phlat
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Web Search using Metadata

all r~5|||ts that mentior, Digital Cangras

4 Ne Milcon 'E£ 0 0On Sale
Ligmacarc o ~ a E.I Irﬂ] F}H ewsietters
| Recipes [JRCHIEE

. ' / . |p|d saup Search
Image[’<ikl © g II| H—r f Q g_pf _n} N
olidays arties uick & Easy Health:.r Eatmp

N
Hetipés & CooKing™ | H IL'] Shop | Videos ]
SafeSea

i rgcgrit news 200Ut midwest floods

Your Selections: Showing 1 - 15 0f 317 Sort by Relevance -

= WAL-MART

To partge vopr sear b resnlis

|wgegek galgtgrsenear redmond o S

Ingredients: Vegetables, Fruit

Prep Time: 50 minz | Cook Time: N/A& | Difficulty: Easy
Narrow Your RE}S"lIS By:

LJJ’.)J“‘ Gulleell [f12

Recipe courtesy Emeril Lagasse, 2004

ken

T ssaRes Ingrecllents .-5§-=tﬁbles. I.L.CL.mb-=r Dairy Roll over for 1I'-;.- ur sundae ingredients. 'n |
s GYrvisly O HIg blood prassure - e

Cold Avocado Sou S
More Ingredients (38) » Recipe courtesy Emeril Lagasse, 2001

I Ingredients: VWegetables, Fruit, Avocado

Dicd < Prep Time: 10 minz | Cook Time: & minz | Difficulty: N/A In the Food Network Store

Soup (229
- Qau“-

———

Cold Heirloom Tomal Hewlunm Tumatn Sorgv r|th Tropical Lobster Relish =3
I r-a Eﬂu [ W a -~ )
!_\, r -‘Jh [y F , F\C ‘Fl'*r' “J ‘_\ r q&
F epT Te: 2 Tre 20 mine | Cook Time: 40 mms
S7R0 - 51474946

— Nikon D80 - digital camera From
g “ . by Nikon £974.99
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Search in Context

m Search is not the end goal ...

m Support information access in the context

of ongoing activities (e.g., writing talk, finding out
about, planning trip, buying, monitoring, etc.

= Search always available |

m Search from within apps
keywords, regions, full doc

= Show results within app

mmach

= Can improve relevance
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Documents as (a simple) Context

Proactive “query” specification depending on current
document content and activities

Recommendations

= People who bought
this also bought ...

Contextual Ads
= Ads relevant to page
Community Bar

= Notes, Chat, Tags,
Inlinks, Queries

Implict Queries (1Q) |

= Also Y!Q, Watson,

Rememberance Agent |

IIIII

3 4 o
| X
EreiEE dpRp =Sk

lzadlﬁo Health Insurance Plans. Analyzed and

graded for you.
g WWWw. mon

humongousinsurance.com

Help give your body the nutrients it needs with
vitamins, minerals and herbal supplements.
www.adatum.com

Let Mother Netune'help take care of you. We carny
organic herbal supplements for less.
m

" | www.fabrikam . co

Find the most popular prescription medicines

' at wholesale prices.
www.Ccontoso.con

W C to




Dumais et al., SIGIR 2004

Document Contexis
(Implicit Query, 1Q)

m Proactively find info el i |
. = I need your help - Message (H Peo e an u ect . B I o
re I a te d to I te m fle  Edit View Inser ':_'r""i p J ! Se;rch SIS for:
i aReply ! AT O < 7 :‘iEéTaa:::E:%llalate.s

being read/created |

ASI and Affiliates

= Quick links
s Related content |
m Challenges

= Relevance, fine
= When to show? Background search on

(useful) top k terms, based on
H t h 5 user’s index —

- OV_V O SNOW: Score = tfyo. / 10g(tforpus+1) Top matches
(peripheral awareness) for this Implicit

Query (IQ).
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Teevan et al., SIGIR 2005

PSearch: Personalized Search
(Even Richer Context)

m Today: People get the same results, independent of
current session, previous search history, etc.

m PSearch: Uses rich client-side info to personalize results

Live Search | MSN | Windows Live

BB Live Search | acl 2008

Building a user profile
© o060

« Personalized ranking

 When to personalize?

—>

* How to personalize display?




@00
Building a User Profile ©

Type of information: PSearch

— Explicit: Judgments, categories

— Content: Past queries, web pages, desktop
— Behavior: Visited pages, dwell time

Time frame: Short term, long term

Who: Individual, group

Where the profile resides:

— Local: Richer profile, improved privacy

— Server: Richer communities, portability
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Personalized Ranking

m Personal Rank =
f(Cont, Beh, Web)

= Pers Content Match:
sim(result, user_content _profile)

= Pers Behavior Match:
visited URLs

T = \Web Match:

web rank

)pment on

opmen

pore [ [ [ [ [ [ [@mnenet — [®i0% -,
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When to Personalize?

m Personalization works well for some queries,
.. but not for others

s Framework for understanding when to
personalize

= Personal ranking —expedia maps

=—live maps

m Personal relevance
(explicit or implicit)
= Group ranking

m Decreases as you add
more people

m Gap is “potential for
personalization (p4p)

las vegas strip map

=—area code map

)
Q
@]
T
o
N
©
£
1
S
2




More Personalized Search

m PSearch - rich long-term context; single individual

m Short-term session/task context
= Session analysis

= Query: ACL, ambiguous in isolation
m Natural language ... summarization ... ACL
m Knee surgery ... orthopedic surgeon ... ACL

m Groups of similar people

= Groups: Location, demographics, interests, behavior, etc.

= Mei & Church (2008)
= H(URL) = 22.4
m Search: HUURL|Q) = 2.8
s Personalization: H{UURL|Q, IP) = 1.2

= Many models ... smooth individual, group, global models
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Beyond Search - Gathering Info

m Support for more than
retrieving documents
= Retrieve -> Analyze -> Use

m Lightweight scratchpad or
workspace support

= lterative and evolving nature
of search

= Resuming at a later time or
on other device

= Sharing with others
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Morris et al., UIST 2007

Beyond Search - Sharing & Collaborating

m SearchTogether
= Collaborative web search prototype
®= Sync. or async. sharing w/ others or self

m Collaborative search tasks

= E.g., Planning travel, purchases, eve s
understanding medical info; research { T e e
joint project or report

m Today little support
= Email links, instant messaging, phonej

m SearchTogether adds support for
= Awareness (history, metadata)

m Coordination (IM, recommend, split)
m Persistence (history, summaries)

riandly Holdwy Racipes
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Looking Ahead ...

m Continued advances in scale of systems, diversity
of resources, ranking, etc.

= [remendous new opportunities to support
searchers by

= Understanding user intent

m Modeling user interests and activities over time

m Representing non-content attributes and relations
= Supporting the search process

m Developing interaction and presentation techniques that allow
people to better express their information needs

m Supporting understanding, using, sharing results
m Considering search as part of richer landscape
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Using Context to Support Searchers
Think Outside the IR Box(es)
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Thank You !

m Questions/Comments ...

= More info,
http://research.microsoft.com/”sdumais

s Windows Live Desktop Search, http://toolbar.live.com

O Phlat, http://research.microsoft.com/adapt/phlat

m Search Together, http://research.microsoft.com/searchtogether/
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