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Qutline
B 5

0 Why tasks are important
0 A taxonomy of Web browsing/searching tasks
00 Detecting tasks

o Within and across sessions

O Implicit detection using behavioral interaction

0 Supporting tasks
0 Ranking /recommending

O Interaction

0 Evaluating task support



Search and Context

User Context
2

‘_ Query Words

Task Context

Query Words

Ranked List

ocument Context




Why “Tasks” Are Important

0 Long sessions are common

Frequency

0 40% of sessions contain multiple queries

Session Length

0 40% of sessions take 3+ minutes

m 5% of these take 30+ minutes

0 Long sessions are more likely to continue

nother query | Nj

pER@afddndd
\.I

Pr (A

Number of previous queries (N)

0 Long sessions account for most of the search time

0 ~50% of time spent in sessions of 30+ mins

0 What are people doing in these long sessions?

0 How can we support them?




Richardson, TWEB 2008

Tasks 1= Sessions

I
0 Are interleaved with other tasks
0 Extend across sessions and across devices

0 Can extend over long periods of time

o E.g., Queries related to “mortgage” over time

Time Period

0—30 min 1-T days T—30d 30—90d a0—365d
mortgare realtors Ile kohls patio
mortagre OWTEr asanciates bath harbor
mortgars homes inzurance overztock outdoor
calculator mils lowroz barn replacement
mortgapos remax notary 20Ars poolza
lenders property depot linens hampton
calculators financial savings beyond lawn
countrywide aAppraisers construction kmart enterprise
ETNALC builders condo pottery ymca
refinance prudential business walmart vehicle
rates gillow secretary outlet supply
interest bankruptey furniture costeo resorts
broker real allstate target lake
lending koller companies pier v
lender properties contractors bed walpreens
payment aprecment coat erill newport
loan appraisals reverse kitchen lomhber




Which Tasks To Focus On

S =
0 Several factors considered when deciding
which tasks to support
oCoverage
B What proportion of tasks are impacted?
OAccuracy

B How accurately can we detect a task?

Olmpact
®What can we do about it?

B How does it changes behavior or outcome?



Bailey, NIl Shonan 2012

A Taxonomy of Browsing Behavior
N

0 Developed a new task taxonomy for Web browsing
and query-focused browsing behavior

0 Log data from: 187 users, 453 sessions, 1913 tasks
0 Used iterative taxonomy development, 5 judges

0 Verb-based, not domain- or search-activity based
O Action-topic pairs

m E.g., find-address, plan-trip, download-song, compare-product

0 NOTE: many other methods for identifying tasks of
interest including ethnography, surveys, critical incidents



Broder, SIGIR Forum 2002
Russell et al., HICSS 2009

Compare to Broder & Russell et al.
BN s T

Find: a specific miscellaneous fact

Find an address or contact information
Find a date online

Find a job

Find-Complex Find facts about a person

Find real estate

Find-Simple

Informational : :
f Browse a social network

Compare products or services for use
Discover more information about a specific topic
Explore/Learn Discover% leisure activities
Learn how to perform a task
Plan event
Plan travel

Buyf a product
Download files
Locate/Acquire Plan event
Plan travel
Sell: a product
Look at online pictures for entertainment
Watch online videos for entertainment
Listen to online music
Play:f online games

Transactional

Play

Meta
Navigational Navigate

Communicate with people online
Do education related tasks (online homework, etc.)

Manage: personal accounts

Read or write on blogs or forums

Other Other




Top Web Tasks by Session

0 Web Tasks: All web activities including browsing
behavior and search behavior
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Top Query Tasks by Session

0 Query Tasks: Contiguously labeled tasks within a session which contain a
query issued to Google, Yahoo! or Bing
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Bold = good engagement, opportunity for enhanced support

Other Task Properties
N

adult 18.7 18.3 48.6
look at online pictures for entertainment 16.2 50.7 15.7
learn how to perform a task 13.0 11.9 8.5
download files 11.7 31.2 15.0
watch online videos for entertainment 7.5 19.5 19.0
find facts about a person 6.9 18.9 4.8
discover more information about a specific topic 6.8 24.8 13.5
compare products or services for use 6.8 22.3 24.8
find real estate 5.1 11.7 14.9
plan travel 4.7 5.1 12.0
find an address or contact information 4.2 48.5 7.5
not a task 3.9 10.3 21.6
monitor frequently updated information 3.6 24.1 20.6
find a specific miscellaneous fact 3.2 40.0 7.9
buy a product 3.1 15.4 8.9
play online games 2.0 21.1 16.2
manage personal accounts 1.8 42.0 7.5
find a job 1.8 29.4 18.0
communicate with people online 1.8 9.0 5.6

browse a social network 1.5 7.1 24.7



E.g., Compare Task

0 Average compare task has
lots of engagement

o Contains 7 queries, 22 actions

O Lasts for 25 minutes Effort Distribution of Comparison Sub-
task
0 Compare sub-tasks .
. . . - 60% |
0 Explore dimensions for comparison § 50% |
. . QO 400/0 T
(e.g., size, color, capacity) 5 30% -
R 20% - .
0 Compile and refine list of choices 1o L I
. ° b.- OS\.. ) e . d‘ﬁ. '\60.- o
0 Find details o & %J,Q\‘ & < &&
NS \6§ ob‘ © v
. (63 2 ¢ &
O Read reviews Q.\be N &
O Read side-by-side
O Act on a comparison decision



Automatically Detecting Tasks

EEE
0 Approach
o Encode search interaction features
O Label some tasks

O Learn a model that links implicit behaviors to explicit
task labels

O Run learned model in open-loop
0 Used to model
0 Tasks within sessions

0 Tasks that extend across session and /or device



Kotov et al., SIGIR 2011
Bennett et al., SIGIR 2012

Cross-Session Tasks
N

0 Many tasks continue across sessions

O E.g., Medical diagnosis and treatment, event planning, how-

to advice, shopping research, academic research, etc.

Time Query NClicks
1/22/2011 1:11pm  |ken more
1/22/2011 1:13pm | kenmore elite parts
1/22/2011 1:14pm | kenmore elite washer
112212011 1:15pm | kenmore elite washer troubleshooting 3
1/22/2011 3:11pm | hotmail . e . .
7222011 4750 Tweathermye fixing a kenmore washing machine
1/22/2011 4:19pm | hotmail -] 6 queries
1/22/2011 4:46pm  |ebay 10
1/22/2011 6:40pm | how to fix kenmore elite washer 2 - 25 clicks
1/22/2011 6:44pm | kenmore elite error codes
1/23/2011 6:20pm | kenmore elite error codes - seévera I hOU rs
1/23/2011 6:22pm | kenmore elite error codes ce 1 - over 3 d ays
1/24/2011 6:30pm  |rangers scores
1/24/2011 6:40pm  |kenmore elite washer manual
1/24/2011 6:55pm | kenmore elite calypso washer manual 1
1/24/2011 7:01pm | elite calypso wash motion 3
1/24/2011 8:31pm [ hotmail
1/25/2011 6:29pm | sears washer/dryer reviews 3
1/25/2011 7:31pm | kenmore elite parts
1/25/2011 7:35pm  |kenmore elite parts sears 1
1/25/2011 7:37pm | sears nyc hours 1
1/25/2011 8:00pm | nytimes.com 2
1/25/2011 8:35pm__ |regal cinema schedule 1



Kotov et al., SIGIR 2011
Bennett et al., SIGIR 2012

Cross-Session Tasks
N

0 Many tasks continue across sessions

O E.g., Medical diagnosis and treatment, event planning, how- Q
to advice, shopping research, academic research, etc. =

0 Can we identify same task, and predict task
resumption?

0 Data and labeling =
0 270k people w/ 5+ search sessions and 10+ querles

O Identify an early-dominant task
m Task occurs during first 2 days
® 2 or more unigue queries on same task
O Automatically cluster 10k queries into tasks

0 Manually label 1.2k of these tasks



Cross-Session Tasks (cont’d)
N

0 15% of early-dominant tasks continue across sessions
O 25% of queries are from multi-session tasks
0 Two prediction tasks

O ldentify Same Task: Given current query, find (previous) queries on this task
O Predict Task Resumption: Will searcher resume the task (within the week)

0 Behavioral interaction features ;

0 Query, Session, History, Pair-wise z“:;‘}“:w*"” {'}; :T““’W'E“E:
um.aessHist X istory-base

Lq bels (qull-omq-l-icl humqn) NumDomGQueriesHist 0.39 History-based (Table &)
AvglnterQTimeHist 024 History-based (Table &)
Learned model (logistic regression, MART)  [FreabomQueriestiist | 024 | History-based (Table ¢}
MumDrwell30Hist 022 History-based (Table &)

. . NumGueryHist 021 History-based

0 Prediction accura cy NumTop10Clicks 016 e
_ AvglnterQTimeSess 007 Session-based (Table &)

O Same Task: F1= 0.67 NumClicksHist 018 St

0 Task Continuation: F1 = 0.75 e 021 S

SubGlueryHist -0.23 History-based

SupQuerySess -0.40 Session-based

SupGQlueryHist -0.40 History-based

SubQuerySess -0.49 Session-based




Jones & Klinker, CIKM 2008

Search Missions and Goals
N

0 Hierarchical segmentation of
search logs into missions and
goals

0 Data and labeling N
€ssion
O 312 user sessions, 3 days
0 1820 missions, 2922 goals,
o Missi issi
8 2 6 6 q U e rl eS rI:_i;ul inlfi:;%t?ont_on FinT?r]sfgrlriar:\Un
IKING Opparunities an car
° ° inthe San maintenance and
0 Label all goals and missions et By o
within session P
. . Goal Goal Goal ~ Goal
D S U p e r V I Se d I e q r n I n g N?\Jwgateéiu f\nu avigats to Chira Fm;l |nfirm_atgun Fr:;mﬂ;;fn
. ey Camp St Pa Vet g
0 Task boundary detection :

0 Same task identification



Donato et al., WWW 2011

Research Missions and Search Pad
N

0 Search missions and goals (from Jones & Klinkner)
O 10% of search sessions contain “research” missions

0 Can research missions be identified on-the-fly during a
search session?

O Input features representing tasks and engagement
m Textual — similarity q1, ql
m Session-based — queries, clicks, queries since last click, etc.
B Time-based — time between ql, g2, total session time, etc.
O Three general signals compute probability of research mission
B Research_mission (q1, q2) boosted dt classifier
® Same_mission (q1, q2) boosted dt classifier
m Similarity (topics (q1), topics (g2))

0 If research mission detected, show Yahoo! Search Pad



Research Missions and Search Pad

0 If research mission detected, show Yahoo! Search Pad

0 Deployed broadly, for a while

@:enario: \

Searcher is planning a trip to Research Mission| 2"
Barcelona
_ detected
Issues a few related queries:
“Barcelona cheap flights’

(several clicks)

“Barcelona airport’ (several
clicks)

Then, when issuing the guery Search Pad
“Barcelona airport transfer’, invoked

\s\he might see ... /

Take notes on
sites you find.

Learn more about Search Pad uttle.com - Cached




How to Support Tasks

0 (Better Ranking, Query Suggestion, etc.)
o History of queries and/or URLs Wi

Images

Videos
Shopping
News
Maps

Travel

[:l R ic h e r Sni p p e‘I'S Welcome to SIGIR Conference 2013 / Home 'f:’:s%mh

www.sigir2013.ie ~

Welcome We are delighted to welcome SIGIR 2013 to Dublin, Ireland. 7 IR was last
held in Dublin almost 20 years ago in 1994. The intervening years have seen huge ...
About Dublin Contact Us

Programme Social Programme

Accommodation Sponsorship

D Ve rTiC q I S Organisation Conference Venue

WEB IMAGES VIDEOS MAPS NEWS EXPLORE MORE

oing | 3

Focus your search

Web Images @ Videos Shoppin
g ] Pping
E News 3 Maps Q Local ‘ Travel
F’i}'\ Social ~:§E Weather - Translator Events
Math MR Dictiona Friends’ Photos
B ry




How to Support Tasks

O (Better Query Suggestion, Ranking, etc.)

0 History of queries and/or URLs

0O Richer snippets
0 Verticals

0 Inline “answers”

bing |

Flight status for United 1637

flightstats.com - 1 minute ago

Arriving early at 3:07 PM in EWR
el TTack this flight in real time

FROM  SEA 6:56 AM (was 7:00 AM)
Seattle 04/09/2013

TO EWR 3:07 PM (was 3-25 PI)
MNewark 04/09/2013

Other flight segments: EWR-TPA

WEB IMAGES VIDEOS MAPS NEWS WEATHER MORE
weather chapel hill nc joi ‘
15,300,000 RESULTS
Weather in Chapel Hill, North Carolina
bing com/weather - Data from AccuWeather
Hourly - Radar & Maps
Now Wed Thu Fri Sat Sun
o Next 5
9° O QOB
Clear ¥ s S e e
°FI1°C 57°/30° 53°/32° 60°/42° T71°/39° 59°/44°

Change providers: iMap Weather - Foreca - Compare all

27514 Weather Forecast and Conditions - weather.com

www. weather.com/weather/today/Chapel+Hill+NC+27514 ~

Mar 12, 2013 - 27514 weather forecast and weather conditions. Today's and tonight's
27514 weather forecast plus Doppler radar from weather.com

Terminal N, Gate 15
Airport map

Terminal C, Gate 80
Airport map

dollars to euros

18,600,000 RESULTS

Currency Converter

investing. money.msn.com/investments/currency-converter-calculator

10572012 1/1/2013  4/9/2013 4 US Dollar = To

0.75 W 1 US Dollar = 0.763302 Euro

070 1 EUR = 1.30923982 USD

Euro

Convert




How to Support Tasks

(Better Query
History of que
Richer snippet
Verticals

Inline “answer!

OING | wells kikiand wa )
Toaoo0RESULTS
The Heathman Kirkland | irkland.com ns
‘wwwi_heathmankirkland.com

Downtown Kirkland Boutique Hotel near Lake Washington. Book Now!
Location - Accommodations - Why Us - Special & Packages

- Trellis

Kirkland. i Ry
hitps:/iwwav. i t asp:

More Information Accepting Reservations Now VinTimate Video Kirkland, Washington
Restaurant - Trellis Restaurant Nestled in the heart of charming downtovn Kirkland. .

Kirkland Washington Hotels - The Heathman Hotel

hitps/iwww heathmankirkland com

“The Heathman - Luxury Historic Hotel in Kirkland, WA Luxury Hotel - .. A celebration
of our land, Trellis creates a true "fam to table" dining experience.

Trellis Restaurant - Kirkland. WA

vawviyelp.com > Restaurants > American (New) ~

220 Kirkland Ave (between 3rd St & Main St) Kirkland, WA 95033
Dec 28,2012 - (5% (425) 284 “I'm a fan of Trellis.
They work hard to bring some pretty solid farm-to-table food in
Kirkland

154 reviews

Kirkland Hotel R

‘v heathmankirkland com/ireliis

Dine at Trellis, an award winning Kirkland restaurant located at The Heathman Hotel
which also offers private dining menus for special events, weddings and meetings.

© 220Kirkland Ave, Kirkland - 51%1(425) 28459008 (g - Directions - Menu - 535

Trellis Restaurant - Kirkland. WA

www.yelp.com > Restaurants » American (New) ~

220 Kirkland Ave (between 3rd St & Main St) Kirkland, WA 98033
F5+(425) 2845500 @ - "The big negative vias the service. We

wiaited for 55 minutes to be seated for  7:45 reservation, which

means we .

154 reviews

Trellis. Kirkland - Restaurant Reviews - TripAdvisor
v tripadvisor.com » ... » Kirkland » Kirkland Restaurants ~ o7

Trellis
L BT et ik e
: WY Douenrows
3 -~ nTows]
-] e Kinciano s
i
Hoies . A3 @imdne @
i a_ %
T
£

o B e Ve
Z “Mbss B0 heta

Directions - Streefside

Open today”
6:00 AM - 10:30 AM, 11:00 AM - 200
Mon-Thu by, 500 PM - 9:00 P
Shra 600 AM - 10:30 AM, 11:00 AM - 200
PM, 5:00 PM - 10:00 PM

Sat 6:00 AM - 2:00 PM, 5:00 PM - 10:00 PM
Sun 6:00 AM - 2:00 PM. 4:00 PM - 9:00 PM
“subject to change

Recent reviews yolpdt

* Feb 15,2013
We sat out in the warmed patio for our dinner. It was
nice and toasty, so | wasnt uncomiortable ... Read
more

Only visit this estabiishment for happy hour. The prices
are reasonable at that ... Read more

See all 151 Yelp reviews

Susan v
Fsois @
Social Results  Fost B A

TGP

Sesrch is betier with friends! See
posts and photos from your friends
when you sesrch on Bing.

Connect with Facebook

From social networks (4)

‘l Melissa O.

B 07 A 2012

Trellis - Kirkland

foursquare.com

Love the simple valet included ss their
guest, makes client mestings s

' Andru E.

04 Aug 2012

irkland

foursquare.com

Try the Motten Chocolste Cake snd
spot it on Foodspotting!

H EricR.

B 10Ag2012

Trellis

Trellis - Kirkland

220 Kirkland Avenue, Kirkland, WA

Feb 26, 2013 - "This past Sunday, my wife and | were looking

O O O O O 0O

e.g., entities, exploration

Custom experiences

sigir 2013

o

51,300 RESULTS

Welcome to SIGIR Conference 2013 / Home

www.sigir2013.ie ~

Welcome We are delighted to welcome SIGIR 2013 to Dublin, Ireland. SIGIR was last
held in Dublin almost 20 years ago in 1994. The intervening years have seen huge .

About Dublin
SIGIR is the Association for
Computing Machinery's Special ___

Programme
SIGIR is the Association for
Computing Machinery's Special ...

Accommodation

SIGIR is the Association for
Computing Machinery's Special ...

See results only from sigir2013.ie

SIGIR 2013 / Conference
013.ie/posterdemonstrations.html ~

Organisation
SIGIR 2013 / Committee

Contact Us
SIGIR 2013 / Contact Us

Social Programme
SIGIR 2013 / Conference

SIGIR is the Association for Computing Machinery’s Special Interest Group on
Information Retrieval. Today, SIGIR altemates in a 3 year cycle between a North ...

Sigir 2013 | Facebook
www facebook com/pages/Sigir-2013/148345471880928 ~

Sigir 2013, Dublin. 80 likes - 2 talking about this. ... Historic Trinity College Dublin, where
the Main SIGIR Conference will be held...

SIGIR 2013

ACM SIGIR is the

Assaciation for
Computing

SIGIR

PIUER lachinery's Special

Interest Group on
Information Retri.

www.cnglie

Dates: Jul 28 - Aug 01, 2013
Location: Dublin, Ireland
Website: Official site

Peaople also search for

IJEAI13

LCAI13

Data from: sigir2013
Report a problem

+

WWW 2013 WSDM 2013




How to Support Tasks
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How to Support Tasks
_—

O (Better Query Suggestion, Ranking, etc.)
0 History of queries and/or URLs

0O Richer snippets

O Verticals

O Inline “answers”

0 Custom experiences — e.g., entit

O Richer Sensemaking

0 Apps, apps and more apps




How to Evaluate Task Support
N

0 How to measure success
O Explicit
m Retrospective (By expert judges, crowd workers or individual)
® In situ (By individual e.g., Curious Browser)
O Implicit
m Off-line using learned models
® On-line operational system (using controlled experiments)

0 What to measure
O Many metrics: “scorecards”
m E.g., clicks, dwell, engagement, time on task, sustained use, etc.

O System as whole (and system components)

m “there is a quantum of barriers in task infegration and work task
contexts”



Summary
—

0 Tasks are important

o Significant time is devote to some tasks which require
multiple queries, sessions and devices to complete

0 Some progress in modeling and support

O Automatic detection and prediction of tasks, using
behavioral modeling, implicit feedback and machine
learning

O Support for tasks increasing within Web search engines and
in stand-alone apps

0 Many challenges/opportunities remain
O Task selection: where are biggest opportunities

O Support: broadly available vs. specific task
® Are there reusable components that generalize across tasks?



N
Thanks |

Questions / Comments 222
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