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Lecture 5 Plan

1. Generating result summaries (abstracts)
— Beyond result list

2. Spelling correction and query suggestion

3. New directions in search user interfaces
— Collaborative Search
— Collaborative Question Answering

 PhD studies in the U.S. (and in Emory U)
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1. Generating Result Summaries

* How to present
search results list to
a user?

e Most commonly, a
list of the document
titles plus a short
summary, aka “10
blue links”

Go ugle flabs Search | pned e

Web Images Fesults 1 - 10 of about 119,0

Google Labs
Labs.google.com, Google's technology playground. Google labs showcases a few of our
favarite ideas that aren't gquite ready for prime time. ...
labs. google comd - 25k - Cached - Similar pages
Trends - wwaw. google. comfrends
Code Search - www. google comfcodesearch
Extensions for Firefox - www. google. com/toolsfirefosxs
Transit - www. google. comsransit
More results from labs. google. com »

Adobe Labs - Homepage

In Labs, you'l find early access to downloads, samples, documentation, release notes,
tutorials and more. Labs also includes forums and a wiki, ...

labs adobe comd - 18k - Cached - Similar pages

Adobe Labs - Adobe Integrated Runtime (AR}

Wour use of the Adobe Labs including the download of software, submission of comments,
ideas, feature requests and techniques, and Adobe's rights to use ...

labs. adobe.comdtechnolagiessair/ - 16k - Cached - Similar pages

See results for: labrador retrievers

American Kennel Club - Labrador Retriever dog dogs puppy puppies
The Labrador Retriever is a strongly built, mediurm-sized, short-coupled, dog
possessing a sound, athletic, well-balanced conformation that enables it to ...

wei akc orgd/breeds/labrador_retriever/indesx. cfm

Labrador Retriever - Wikipedia, the free encyclopedia

The Labrador Retriever ("Labrador” or "Lab” for short), is one of several kinds
of retriever, and is the most popular breed of dog (by registered ownership) ...
enwikipedia orgfwikif/Labrador_Retriewer

Labrador Retriever Information, Labs

The Labrador Retriever is a solid, muscular dog, slightly longer than tall, with
a short, hard, easy-care, waterresistant double coat that does not have ...
wewrwr. doghbreedinfo. com/flabrador. htm

Also see labradors
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Good Summary Guidelines

All query terms should appear in the
summary, showing their relationship to the
retrieved page

When query terms are present in the title,
they need not be repeated

— allows snippets that do not contain query terms
Highlight query terms in URLs

Snippets should be readable text, not lists of
keywords
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How to Generate Good Summaries?

 The title is typically automatically extracted from
document metadata. What about the summaries?

— This description is crucial.
— User can identify good/relevant hits based on description.

e Two main kinds of summaries:

— Static summary: always the same, regardless of the
qguery that hit the doc

— Dynamic summary: query-dependent attempt to
explain why the document was retrieved for the query
at hand
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Dynamic Summary Generation

Tropical Fish

One of the U.K.s Leading suppliers of Tropical, Coldwater, Marine
Fish and Invertebrates plus.. . next day fish delivery service ...

www.tropicalfish.org.uk/tropical_fish.htm

e Query-dependent document summary

e Simple summarization approach

— rank each sentence in a document using a
significance factor

— select the top sentences for the summary
— first proposed by Luhn in 50’s
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Sentence Selection

e Significance factor for a sentence is calculated based
on the occurrence of significant words

— If f,, is the frequency of word w in document d, then w is
a significant word if it is not a stopword and

([ 7—0.1x(25—3sgq), ifsq<25

faw =9 7, if 25 < sq < 40
| 7+0.1x(sq—40), otherwise
where s, is the number of sentences in document d

— text is bracketed by significant words (limit on number of
non-significant words in bracket)
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Sentence Selection

e Significance factor for bracketed text spans is
computed by dividing the square of the
number of significant words in the span by
the total number of words

.e.g., W W W W W W W o w w W W.
(Initial sentence)

W W S W S S W W S W W.
(Identify significant words)

W WI[s W s s w w s]w w.
(Text span bracketed by significant words)

e Significance factor = 42/7 = 2.3
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Dynamic Snippet Generation (Cont’d)

* Involves more features than just significance
factor

e e.g. for a news story, could use
— whether the sentence is a heading
— whether it is the first or second line of the document
— the total number of query terms occurring in the sentence
— the number of unique query terms in the sentence
— the longest contiguous run of query words in the sentence
— a density measure of query words (significance factor)

 Weighted combination of features used to rank
sentences
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Static Summary Generation

 Web pages are less structured than news
stories

— can be difficult to find good summary sentences

e Snippet sentences are often selected from
other sources

— metadata associated with the web page
e e.g., <meta name="description" content=...>

— external sources such as web directories
e e.g., Open Directory Project, http://www.dmoz.org

— Wikipedia: summary paragraph, infoboxes, ...
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Problem? Very Good Summaries May Not Get Clicks!

Web | lmages | Yideo | Local | Shopping | more =

ricardoe baeza-yates phone

Search Cptions w Customize - Y ‘F

Ricardo Baeza-Yates - Yahoo

1-100f 14 000 for ricardo baeza- yvates phone (Aho

Fesearch

Ricardo Baeza-Yates. email: ricardo (dot) baeza (at) upf (dot) edu. organization: Yahoo

Fesearch |phone: +34 93 542 1452 .
videolect :

Everything you needed Is In the summary

. hitp:ffwaenee docouchile. cli~rbaeza ...

ates - Cached
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Organizing Search Results

Dumais, S, E. Cutrell, and H. Chen. Optimizing search by
showing results in context, CHI 2001

List Organization Query: jaguar Category Org (SWISH)

3} SWISH Search Results - Microzoft Intemnet Explorer

3 M5H Search Result for - Jaguar - Microsoft Internet Explorer [_ (O] x]
J File Edit “iew Favortes Tools  Help |

s, = Q @ 8BS 8.,

Back Fariarnd Stop  FRefresh  Home Search Favorites  History M ail Frint Edit

-

JAgIdress I@ http:/ fzearch.man.comdresults. asp YR S=CHECKEDEFORM=MSNHv=1ka=) aguarkzip=02033 j @Go |J Links **

Jaguar =
hitpdwww jaguanehicies. com
This is the official site for Jaguar cars. Model and technical information is
pravided on the company's automaohiles.

The Jaguar Collection
hitidwww calfection ok
The source for Jaguar key chains, desk accessaries, personal fragrance and
ather official merchandise and gift items.

Jaguar 98 Factsheet - A7A Species Survival Plan
hitpaza oy Programs SER ssp ofin? ssp=46
Offers a physical description, describes habitat range and social organization,
and notes the jaguar's conservation status.

Jaguar - Jaglovers
Bt dwww jag-lovers. arg’
Mustvisit site for any Jag enthusiast. Literally reams of info no matter if you want
to buy a new Jaguar or restore a classic.

Jaguar - The Wild Ones
hitpwww thewildone s oy Belizediaguar bt
Read a hrief description of this wildcat,, and listen to sound clips.

Jacksonville Jaguars
hitodiwww jaguarsnflcom’ T
Official site with news, game reports and previews, player and coach profiles,
franchise history, stadium tour, cheerleader profiles, and maore.

NFL.com - Jacksomville Jaguars
hitpwww il comdiaguars’
Find garme previews, a schedule, a team roster, and draft information for one of
the league's newestteams.

Official Mark Brunell Web Site
hitpdwww mark-bruneli.com
The weh site ofthe Jacksonville quarterback includes a profile of his athletic
career, infarmation an charities that Brunell warks with, a photo gallery and
merchandise from the Mark Brunell store.

CHN/SI - Jacksomville Jaguars
hitpdwww consl comifootbalinfiteamsiiaguars’
Sports lllustrated and CHM join forces to provide game reports, statistics, roster, ;I

|@ Dane |_|_|O Internet v

J File Edit “iew Favortes Toolz Help

|

= @ [

Famvard Stop  Refresh  Home

Q G1 I

Search Fawvortes  History

B

Mal Pt Ed

Discuss

JAgdresS I@ hitp: ##hchen ui/queny. pl?query=Jaguartsearchengine=altalist

I h=1DD&thleshoId=U.3&submit=uuj @ Go |J Links **

Query: Jaguar
Retrieved 100 documents

o ] Compuiers & Iniernei _SubCateg | More (18) |

[95) Clan Jaguar Qualkee & Cuale 2 Clan
[90) Atari Jaguar-Svstem

(79 Atari - Japuar Order Form

(69 Jaguar 38 Screen Saver

[+ I eI s I o]

=

] Automotive _SubCateq | More (16) |

(BN HD. Rogers & Sons Auto Parts Taguar MG Trivinph Benault Peugeot Ferran Fiat B

(85) Baver Jaguar, vour specialist in luzury foreign sports cars and Jaguar automob
(84 A&L Lusuwry Car Center - Jaguar Iain Page

o
o [94) Taguar Club of Florida
Q
(=]

I |Entertainment & Media SubCsteg | hare (14) |

o (83) Tom's Collection of Tapuar Mark IT Photos
o (82) MacTag's Jagnar Page
a [B0) The Japnar Phote Gallery

I I Travel & Vacations _ SubCateg | hore (4) |

o [92) Classic Car Source -- Welsh JTasuar Classic Car Iuseum

I | Business & Finance _ SubCateg | hore (2)|

]

[ [ &

T s
ol |
1= Local intranet

A
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System Components

Dumais, S, E. Cutrell, and H. Chen. Optimizing search by
showing results in context, CHI 2001

: 7 N\
. : web
training :| running
(offline) | (online) search
; results
N~
classified
web ‘ SVM model ‘ SVM
pages
~ l
N ,
-~ N
N——
classified
Search
results
~—_ -
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Text Classification

Dumais, S, E. Cutrell, and H. Chen. Optimizing search by
showing results in context, CHI 2001

e Text Classification

— Assign documents to one or more of a predefined set
of categories

— E.g., News feeds, Email - spam/no-spam, Web data
— Manually vs. automatically

* Inductive Learning for Classification
— Training set: Manually classified a set of documents

— Learning: Learn classification models
— Classification: Use the model to automatically classify

aVally Adaciimontc
| I ) o ATTIGCGTIWVD
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Learning & Classification

showing results in context, CHI 2001

Dumais, S, E. Cutrell, and H. Chen. Optimizing search by

e Support Vector Machine (SVM)

— Accurate and efficient for text classification (Dumais
et al., Joachims)

— Model = weighted vector of words

e “Automobile” = motorcycle, vehicle, parts, automobile,
harley, car, auto, honda, porsche ...

e “Computers & Internet” = rfc, software, provider, windows,
user, users, pc, hosting, os, downloads ...

e Hierarchical Models
— 1 model for N top level categories
— N models for second level categories
— Very useful in conjunction w/ user interaction
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Information Overlay

showing results in context, CHI 2001

Dumais, S, E. Cutrell, and H. Chen. Optimizing search by

=

— Use tooltips to show
uy or Sell a Car

e Summaries of web pages
e Category hierarchy

| Automeotiv hdore (16) |

aintenance & Repair
o (I HED. Eogers & Sons Auto Parts Jacuar MG Triumph Eenault Pe s, Models & Clubs

o (24) Taguar Club of Florida MMBNE}TIH

< (85) Baver Jaguargyour specialist in sury foreion sports cars and J ew Car ShowTooms
o (8 A&L Lumry i_enter - Jacuar Main Pace bﬁ-Rﬂﬂﬂa AX4 & BVs

Diher Auto Interests

Media SubCateg | Maore(14) |

outhern Califorraas leading Tamnar dealershap for
wr and gelect-edition, prevaouslyowmed
utornobiles. Full-service capabilities with

tt]:::.f.fwn.x-'.haueg'ﬂ.mrrd

| Entertainment

o (B3 Tom's Collection o
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Expansion of Category Structure

showing results in context, CHI 2001

Dumais, S, E. Cutrell, and H. Chen. Optimizing search by

e I ] Automeotive IMainCateg

o [ ] Maintenance & Repair More (7)

s (90 HD. Eogers & Sons Auto Parts Tapuar MG Triumph Eenault Peugeot Ferran Fiat B

w (85) Baver Jaguar, your spectalist m sy foreien sports cars and Jaguar automob

o [ 1Buy or Sell a Car _More () |

w (82 Baver Jacuar, your specialist in lusnury foreton sports cars and Jaguar autemeob
o (84 A&L Lusmury Car Center - Jaguar am Page

o [ 1Vintage & Classic _More () |

w (99 HD. Eogers & Sons Auto Parts Taguar MG Trumph Eenault Peugeot Ferran Fiat B

o I | Makes, Models & Clubs More (1] |

n (24 Jaguar Club of Flonda
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Russia)
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User Study - Conditions

Dumais, S, E. Cutrell, and H. Chen. Optimizing search by
showing results in context, CHI 2001

Category Interface

/3 SWISH Search result - Microzoft Intermet E xplorer

Query: Jaguar
Retrieved 100 documents

« ] Computers & Internet _SubCateg | hore (18) |

o (99% Clan Japuar Qualke & Cuake 2 Clan
o (90% Atari JTapuar-Svstem

o (79 Atart - JTapnar Order Form

o (69 Japuar 3F B Screen Saver

« I 1 Automotive SubCateg | Mare (1E) |

o (90 HD. Eogers & Sens Auto Parts Jaguar 3G Triumph Eenault Peugeot
Ferrari Fiat B

o (94 Japuar Club of Flonda

o (33% Bauer Japuar, vour specialist in sy foreton sports cars and Jagnar automaob

o (343 ASL Loy Car Center - Tapuar Wfan Page

o I ] Entertainment & Media _SubCateg | kdore (14) |

o (331 Tom's Collection of Taguar Mfark T Photos
o (82) MacTag's JTaguar Page
o (30% The Jaguar Photo Gallery

« [ ITravel & Vacations _SubCateg | More (4) I

o (92% Classic Car Source -- Welsh Jaguar Classic Car Museum

e [ 1Business & Finance _ SubCsteg I hore (2) I

o (667 JTasuar Consulting, Tne.

« [ 1Shopping & Services _SubCateg | More (2) |

List Interface

‘3 SWISH Search result - Microzoft Internet Explorer

Query: Jaguar
Retrieved 100 documents

» [ Search Results _More (80) |

o (90 HD. Eogers & Sons Aute Parts Japnar 105G Triumph Benault Peugeot
Ferrari Fiat B

o (98) Japuar Clubs of Morth Amenca

o (97 Welcome to Jagnar

o (960 Terry's Jaguar Parts

o (990 Clan Jaguar Quake & Quake 2 Clan

o (940 Japuar Club of Flonda

o (93 Jaguar Dainler Heritage Trust

o (920 Classic Car Source -- Welsh Japnar Classic Car MWuseum

o (910 A C Tmports Jagnar - Palatine T

o (900 Atari Tapuar-Svstem

o (39 Japuar nderground Dox

o (38 Japuar Cwners Web Ring

o (87 Japuar, new cars, used cars, and accessones

o (86 Jaguar Sovereipn

o (320 Bauer Tagnar, vour specialist in sy foreion sports cars and Japoar automeb

o (B34 A&L Tusury Car Center - Tapuar hfain Page
o (33) Tom's Collection of Tapuar hfark T Photos

o (32 MacTag's Tagnar Page

o (310 Welcome to Japnar Homes!

o (300 The Jaguar Photo Gallery

|&] | [ | | |Em Localintranet zone

K

|&] [ | | |E& Localinianet zone

N
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User Study

Dumais, S, E. Cutrell, and H. Chen. Optimizing search by
showing results in context, CHI 2001

‘3 Query - Microsoft Internet Explorer

Task: renting a Jaguar car CQuery: JTaguar Found Il | Give Up | Ti.rnerIDD'45

-

Query: Jaguar I
Retrieved 100 documents

B ] Computers & Internet _SubCateg | hare (18) |

o (95) Clan Jaguar Qualee &
o (900 Atan Japuar-Svstem

o (79) Atari - JTaguar Order Formn
o (690 Jaguar XEE Screen Saver

uake 2 Clan

« ] Automotive  SubCateg | tore (16) |

o (39 H.D. Rogers & Sons Auto Parts Taguar WG Tnumph Renault Peugeot
Ferrari Fiat B

o (34) Jaguar Club of Florida

o (85) Bauer Japuar, vour speciahst i lusry foreipn sports cars and Jaguar automaob

o (B4) A&L Tusury Car Center - Jaguar Main Page

« ] Entertainment & Media _ SubCateq I Mare (14) |

o (83) Tom's Collection of Tapuar Wark IT Photos
o (82) MacTag's Taguar Page
o (80) The JTaguar Photo Gallery

e I Travel & Vacations _ SubCateg | Mare (4) |

o (92) Classic Car Source -- Welsh Jaguar Classic Car Museumn

« [ 1 Business & Finance _ SubCateg | Mare (2) |

o (66) Jaguar Consulting, Tne.

I I Shopping & Services _ SubCateg | hare (2) |

HE |

’_ ’_ ’_ =5 Local intranet zone i

2 SWISH Search result - Microsoft Internet Explorer =1 E3| | T Jaguar Clubs of North America - Microsoft Internet Explorer

Jaguar Clubs of North America
" R e

JCHA IS the parent
organization of 52 local Jaguar
clubs and serves over 5,000
members in America, Canada
and Mexico.

JCMA supports the clubs through
publication of the Jaguar Jowrnal,
national competition programs, and
insurance and other support
LINKS i programs. Our goal is to promote,
= encourage, and assist members in
the acquisition and preservation of

Jaguar automobiles. We invite yvou to
join wour local affiliated club.

¢ ACTIVITIES [

>,

e

AMER

Just in time for
JCMA Concol

!
| i |
i ’_’_’_@ Internet zone

=
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Subjective Results

Dumais, S, E. Cutrell, and H. Chen. Optimizing search by
showing results in context, CHI 2001

7-point rating scale (1=disagree; 7=agree)

Question Category| List |significance

It was easy to use this software. 6.4 3.9 p<.001
| liked using this software 6.7 4.3 p<.001
| prefer thisto my usual Web Search engine 6.4 4.3 p<.001
It was easy to get a good sense of the range of alternatived 6.4 4.2 p<.001
| was confident that | could find information if it was there. 6.3 4.4 p<.001
The "More" button was useful 6.5 6.1 n.s.

The display of summaries was useful 6.5 6.4 n.s.

Average Number of Uses of Feature per Task

Interface Features Category List significance
Expansing / Collapsing Structure 0.78 0.48 p<.003
Viewing Summariesin Tooltips 2.99 4.60 p<.001
Viewing Web Pages 1.23 1.41 p<.053
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Results: Search Time

Dumais, S, E. Cutrell, and H. Chen. Optimizing search by
showing results in context, CHI 2001

RT for Category vs. List

100

80 - J-l:
60 -
40
20 -

H

Average Median RT

Category List

Interface Condition

Category: 56 secs
List: 85 secs p<.002

50% faster with Category interface

RT by Interface and Query Difficulty

160
140 |
120
100 - o

80 T (Top20)

60 A @ Hard
(NotTop20)

40 - —

20
0

Average Median RT

Category List
Interface Condition

Top20: 57 secs
NotTop20: 98 secs

»No reliable interaction between query difficulty and
interface condition

»Cateqgory interface is helpful for both easy and difficult

gueries
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Faceted Navigation (Flamenco)

Marti Hearst, SUI 2009

Flamenco Fine Arts Search Flamenca

SIMENCK
Im om the C: the Fin ; Logaut
f Honor and

Itern 1 of 2 (hackto results)  Current search:

next

|BUILT_PLACESZRE|ad . |

|LOCATIOIIZ.&Sia=‘JEIpan . |

| keyword “shrine’ - |

Select any link to see items in a related category.

Find Sirnilar terns |

[Toshagu Shrine, Ueno

Yasuji MEDIA MEDIA
1882 - 1886 Brint (13206) woodout (13327 F]
LOCATION LOCATION
A3ia (945) Japan (532) O
OB JECTS OBJECTS
Linihtine (386) lantern (583 Ol
BUILT_FLACES BUILT_FLACES
Road (1204) O
HEAVEN AND EARTH HEAYEN AND EARTH
Rivers, Lakes, Seas (40031 bay (677 |:|
Storms, Clouds, Floods (11457 sno (1300 |:|
SHAPES AND COLORS SHAPES AND COLORS
Color (4149) red (2144) L]
ARTISTS ARTISTS
O

“asuji, Inoue, 1564 - 1854 )
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Clustering Search Results

Marti Hearst, SUI 2009

pedia blogs jobs more »
°®° ~ tinnitus
ClusterMed
Cluster Dogs, Cats contains 29 documents.
clusters
All Results 259) Cats & Dogs DVD c:il:t::nr: [ ?:ﬂ\sbu'tinh AU Ad | D
© Photos (46 LowPriceShopper for all your shopping needs! - LowPriceShopper.com B
. -y tinnitus (500}
O Kittens (33) Puppies Cats at Target b o
Find Pubpies Cats Orline. Shop & S T Tod . -» Pulsatile tinnitus (36)
ind Puppies Cats Cnline. Sho ave at Target.com Today - v Tar
© Dogs, Cats (29) PP P g Y -» Tinnitus Handicap Inventory (31)
® Horses (3) -» Meniere's Disease. Vertigo (28)
® Veterinary (3) 1. Cats & Dogs & & -» Schwannoma, Vestibular (21)
® Directed By Lawrence 7 Cats & Dogs is a 2001 comedy film directed by Lawren -» Neural activity (20)
Guterman 21 "' ‘“3) about the relationships between cat s and dog 5.Credits -» Sudden, Hearing loss (21)
. ~ gl Lawrence Guterman Writing credits: John Requa , Glenn — s - .
Eruth A:\buut D Jeff Goldblum - Professor Brody Elizabeth Perkins - Mrs. '» Transcranial Magnetic Stimulation, RTMS (23)
ogs e Alexander Pollock - Scotty Brody Voice only Tobey Magu -» Cochlear implant, Surgery (9)
@ Resource (2) g:ﬁgézlifzszgm Butch Sean Hayes - Mr. Tinkles Susan Saranda ‘» Cancer, Carcinoma (12)
* Kittens For Sale 2) enwikipedia.orgiwiki/Cats_& Dogs - [cache] - Wikipedia -» Auditory canal (13)
® Products For Dogs, Cats . - (Genetics (16}
And Other Pets (2) 2. Cyberpet Dogs. Cats, Horses Pets- Information On Bré ’_Noise exbosUre (17
- : > Nolse exposure
Breeders. Supplies.... 8 & 1
¢ Comforts (2) } } . -» Balance, Vestibular11)
] Dogs Horses Cats Our dogs, cats and horses bring many hours of en } }
¢ Other Topics (10) pleasure to our lives. Dogs Menu We allwant the best for our four-legg -» Salicylate, Animals (12)
© Breeder, Listings 21) companions. At CyberPet ® weve made finding all .. -» Acupuncture, Acupuncture Therapy (9)
wivawy.cyberpet.com - [cache] - Wisenut, Ask .
© Animals (16) e [ ] » Ototoxicity (9)
O Musical (11 3. Deafness in Dogs & Cats = a & -» Otosclerosis, Postoperative {11)
- The Deafness in Dogs & Cats home page was constructed by George -» Distortion product otoacoustic emissions (8)
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Lecture 5 Plan

v’ Generating result summaries (abstracts)
v' Beyond result list

» Spelling correction and query suggestion

e New directions in search user interfaces
— Collaborative Search
— Collaborative Question Answering

e PhD studies in the U.S.
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Query Spelling Correction

Web | Images | Yideo

Local | Shopping | more =

grand copthorn hotel

Search Options - Customize 'Y

1 -100of 1,680,000 for grand copthorne hotel (2

We have included grand copthorne hotel results - Show only grand

copthorn hotel

—eeneed Grand
Grand Copthorne Hotel Singapore MNeed a
Five-star hotel in the city with guaranteed great rates far online. .. Coptho
whatwy asiatravel.com woiewy @
Luxuny Hotel Singapore | Official Site Grand Copthorne YWaterfront Hotel ... %
Luxury hotel Singapore, experience the great camfart and the relaxing environment that RHotel
matches your life style at Grand Copthorne ‘Waterfront Hotel nestled next to ... Grand
wenny'. Millenniumhotels.com.sg/grandcopthornewatedront/index html - Cached Hotel E
R0
DirectR

Millennium & Copthorne Hotels

... Official Site of Millennium and Copthorne Hotels offering a magnitude of exceptional ...
Canthama Hatale wle F 1 2F BALT Y e a2 dvnarie alahal hintal comonanwe Grand
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Reformulations from Bad to Good Spellings

Type Example %

non-rewrite mic amps -> create taxi 53.2%
insertions game codes -> video game codes 9.1%
substitutions john wayne bust -> john wayne statue 8.7%
deletions skateboarding pics — skateboarding 5.0%
spell correction | real eastate ->real estate 7.0%
mixture huston's restaurant -> houston's 6.2%
specialization jobs -> marine employment 4.6%
generalization gm reabtes -> show me all the current auto rebates 3.2%
other thansgiving -> dia de acconde gracias 2.4%

[Jones & Fain, 2003]
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Spelling Correction: Noisy Channel Model

Platonic concept

of query

Typing quickly Typos/spelling errors
Correct Spelling | Distracted
JQ" *|  Forgot how to spell >

=0 @)

Reconstruct original query by “reversing this process
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Modeling Errors

P(qcorrect | qerror) — p(qerror ‘ qcorrect) p(qCOI‘I‘eCt)

/S S

Error model L anguage Model
Character level: p(m[n) p(s|z) eic  Query level: p(“sigir 2008”), p(“sigir iraq”)...

\ /

Mine web data sources for these probabilities
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Learning Spell Checker from Query Logs

[Cucerzan and Brill, 2004]

-~

Query Logs

_ Word unigram statistics
Named-entity [ —> | Tokenizer | =™ yyord higram (with skips) statistics

=
Lists ) \
Re-estimated
unigram and e
& bigram statistics N ———
Trusted Web
Lexicon —® / Lexicon 504 Index
N
New Web Query —® | Tokenizer — Corrector —» Spelling Alternative
.temre il
cc:rmergence
Spelling Suggestion

Eugene Agichtein, Emory University, RuUSSIR 2009
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Spelling Correction: Iterative Approach

[Cucerzan and Brill, 2004]

e Main idea: albert einstein 4834
) ) albert einstien 5325
— lteratively transform the query into albert einstine 149
other strings that correspond to more | albert einsten 27
likely queries. albert einsteins 25
< L albert emnstain 11
— Use statistics frpm query logs to Aibert sinstin 10
determine likelihood. albert cintein 9
e Despite the fact that many of these are albeart einstein 6
misspelled aolbert einstein 6
e Assume that the less wrong a misspelling [ alber einstein 4
is, the more frequent it is, and correct > albert emnseint 3
incorrect albert einsteirn 3
e Exam ple . albert C]:HSPCI‘].H 3
. albert eintien 3
— ditroitigers -> alberto einstein 3
. detroittigers S albrecht enstein 3
alvert einstein 3
— detroit tigers
Eugene Agichtein, RuSSIR 2009, September 11-15, Petrozavodsk, Russia 30




Spelling Correction Algorithm

[Cucerzan and Brill, 2004]

Compute the set of all possible
alternatives for each word in the query

— Stats on word unigrams, bigrams from
logs

— Handles word concatenation and splitting

Find the best possible alternative string
to the input

— Use modified Viterbi algorithm

Constraints: 0

— No 2 adjacent in-vocabulary words can s,
change simultaneously

— Short queries have further (unstated) 5

restrictions

— In-vocabulary words can’t be changed in
the first round of iteration

2]
3

anol scwartegger

arnold schwartnegger
arnold schwarznegger
arnold schwarzenegger
no further correction;

britenetspear inconcert

VN

britneyspears in concert

Vo

britney spears in concert

BN,

britnev spears in concert

Eugene Agichtein, RuSSIR 2009, September 11-15, Petrozavodsk, Russia

31




Spelling Correction Algorithm (cont’d)
[Cucerzan and Brill, 2004]

Comparing string similarity

— Damerau-Levenshtein edit distance:
e The minimum number of point changes required to transform a string into another

Trading off distance function leniency:

— A rule that allows only one letter change can’t fix:
e dondal duck -> donald duck

— Atoo permissive rule makes too Many errors.
* log wood -> dog food

Actual measure:

— “a modified context-dependent weighted Damerau-Levenshtein edit

function”

e Point changes: insertion, deletion, substitution, immediate transpositions, long-distance
movement of letters

* “Weights interactively refined using statistics from query logs”
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Spelling Correction Evaluation
[Cucerzan and Brill, 2004]

* Emphasizing recall

* First evaluation:
— 1044 randomly chosen queries
— Annotated by two people (91.3% agreement)
— 180 misspelled; annotators provided corrections

— 81.1% system agreement with annotators

e 131 false positives
— 2002 kawasaki ninja zx6e = 2002 kawasaki ninja zx6r

e 156 suggestions for the misspelled queries
— 2 iterations were sufficient for most corrections
— Problem: annotators were guessing user intent
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Spelling Correction Evaluation
[Cucerzan and Brill, 2004]

e Second evaluation:

— Try to find a misspelling followed by its correction

e Sample successive pairs of queries from the log
— Must be sent by same user
— Differ from one another by a small edit distance
e Present the pair to human annotators for verification and
placement into the gold standard

— Paper doesn’t say how many total
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Spelling Correction Results
[Cucerzan and Brill, 2004]

e Results on 2" evaluation:

— 73.1% accuracy
— Disagreed with gold standard 99 times; 80 suggestions
e 40 of these were bad

e 15 functionally equivalent (audio file vs. audio files)

e 17 different valid suggestions (phone listings vs. telephone listings)
e 8 found errors in the gold standard (brandy sniffers)

— 85.5% correct: speller correct or reasonable

— Sent an unspecified subset of the errors to Google’s
spellchecker

e Its agreement with the gold standard was slightly lower
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General Query Suggestion
[ Slides adapted from Jones et al., 2006]

Web Images Video Local Shopping More

‘YAHOO _’® swine flul

swine flu s oms Explore related concepts:
swine flu : H1N1

swine flu lates cDC
swine flu symptoms 2009 pigs
cdc swine flu swine influenza

|« Search Pad

H1N1 Flu Protection
Use Clorox® Professional Products to Protect Against H1N1 Virus.

swine flu: www.clorox.com

[E |

WHO
0fs

Y
W
Vil
MDD
o
Jz
o+
o+

All Results 2nd Wave Of Swine Flu

The U.5. & Other Countries Prepare For Second Wave Of Swine Flu Virus.
Bulletin.AARP.org

cCDC

World Health Organ...

Yahoo! News Swine Flu - News Results
Eqgypt records second death from swine flu
Wikipedia AFP via Yahoo! Mews - 8 hours ago
W e WY Hand gel on menu as Madrid restaurant fights swine flu
WebMD — AFP via Yahoo! News - Sep 05 10:38pm
Swine Flu Is Mot Becoming Maore Serious redOrkit - 2 hours ago
swine flu latest Scan latest headlines with the ! Mews Toalbar ()
(-..) symptoms 2009 CDC: H1N1 Flu (Swine Flu)
' Updates on the CDC's investigation of H1M1 (swine flu) infections in U.S. Provides an
cdc swine flu

overview of direct and human-to-human infections with swine flu plus ...

e www.cde.gov/h1n1flu - Cached

Eugene Agichtein, RuSSIR 2009, September 11-15, Petrozavodsk, Russia
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Query Substitutions

[ Slides adapted from Jones et al ., 2006]

%7 My Yahoao! | "7 cat canser - Yahoo! Search Results |

Yahoo! My Yahoo! Mail Welcome, Guest [Sign Inj

YAH

Video | Audio | Directory | Local | Mews | Shopping | Maore »

— !@ SEARCH [catcanser

[ | Search

Search Servicd

Results 1 - 10 of about 8,470 for cat c

(L Did you mean: cat cancer
Cq

Yahoo!'s: Seeing bad search results or ads for this query? Report them. Bucket test: F263 Sa
S0

VW

1. Yahoo! Answers - Sleeping with a dead cat??? =
6 answers - One of my friends father had a cat that had canser and was slowly dying. They went out to dinner and N4
returned home and the cat was dead. The dad was really close with the cat and had been hand feeding... o

answers.yahoo.com/question/?qid=1006021205038 - 39k - Cached - More from this site - Save %
2. | Love Cats: Faces of the Cat Photo Gallery by Don Northup at pbase com % L”t'ttF

| Love Cats: Faces of the Cat. Lindsay Landis. 15-Apr-2006 20:06. | love CATS there so cutel | love Your pictures and

wnnir wicheital e voans canll mowee 26 AA_ AR 20NR AR-13 0 he tha eat nicelll thow ara cn cotol
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Query Substitutions

[ Slides adapted from Jones et al ., 2006]

L, vahoo! | 57 pet cancer - Yahoo! Search Results | & MASA - About Ames

po! My ¥Yahoo! Mail Welcome, rosiejones _aw [Sign Cut, My Account]

Web | Images | videl | Audio | Directory | Local | Mews | Shopping | More =
E&HOO!@SE.ARC petcancer Search th
eb  Answers Search
L.ur s Results 1 - 10 of about 11,500,000 for

o tRy: pet owners, pet cancer veterinarian, cancer treatment, dogs and cats

s (Great Deals on Music at Amazon.com
WWW._amazon_com Amazon.com offers a wide selection of music.

SPONSOR RESULTS

»  Nzymes.com - Pet Cancer Supplement
www.nzymes. com  Are processed foods damaging your pet's health, adding to higher vet costs, and contributing

to health problems?
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Functions of Rewriting
[ Slides adapted from Jones et al., 2006]

* Enhance meaning
— Spell correction

— Corpus-appropriate terminology
e Cat cancer — feline cancer

e Change meaning
— Narrow
e [ lexical entailment: fruit — apple]

— Broaden
e [ alternatives, common interests]
e Conference proceedings — textbooks

Eugene Agichtein, RuSSIR 2009, September 11-15, Petrozavodsk, Russia
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Example: Trying to Find Nathan Welsh, who lives and

works in Edinburgh
[ Slides adapted from Jones et al., 2006]

e nathan welsh edinburg scotland _

e nathan welsh edinburgh scotland Spell correction _
 financial consultants edinburg scotland Name —profession
. financial consultants edinburgh scotland Spell correction

e financial consultants _
e nathan welsh 16-18 pennwell place edinburgh Delete terms, generahze

: ggfgggr"g"ﬁ“h 16-18 pennywell place Try second approach, using his address

e international phone directory :
. white pages Spell correction

«  edinburgh scotland phone directory Iy l00king up addresses
* edinburgh scotland uk  rephrase

*  nathan welsh investment consultant edinbysg>cialization

e nathan welsh investment consultant  Generalize to location
edinburgh

e investment consultants edinburgh scotland
* nathan welsh

e kansas virginia

* herndon virginia

Switch to new topic
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Half of Query Pairs are Related
[ Slides adapted from Jones et al., 2006]

Type Example %

non-rewrite mic amps -> create taxi 53.2%
insertions game codes ->video game codes 9.1%
substitutions john wayne bust -> john wayne statue 8.7%
deletions skateboarding pics — skateboarding 5.0%
spell correction real eastate ->real estate 7.0%
mixture huston's restaurant -> houston's 6.2%
specialization jobs -> marine employment 4.6%
generalization gm reabtes -> show me all the current auto rebates 3.2%
other thansgiving -> dia de acconde gracias 2.4%

[Jones & Fain SIGIR 2003]
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Substitutions are repeated
[ Slides adapted from Jones et al., 2006]

car insurance — auto insurance
— 5086 times in a sample

car insurance — car insurance quotes
— 4826 times

car insurance — geico [ brand of car insurance ]
— 2613 times

car insurance — progressive auto insurance
— 1677 times

car insurance — carinsurance
— 428 times

Different Users, Different Days

Eugene Agichtein, RuSSIR 2009, September 11-15, Petrozavodsk, Russia
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Statistical Test to Find Significant Rewrites
[ Slides adapted from Jones et al., 2006]

Test whether

p(a2|al) >> p(q2)

P(britney spears|brittney spears) >> P(britney spears)

8% >> 0.01%

2
Log likelihood ratio test (GLRT) gives Z distributed score

About 90% of query pairs are related after filtering with LLR > 100
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Many Types of Substitutable Rewrites
[ Slides adapted from Jones et al., 2006]

dog -> dogs 9185 | pluralization

dog -> cat 5942 | both instances of 'pet’

dog -> dog breeds 5567 | generalization

dog -> dog pictures 5292 | more specific

dog -> 80 2420 | random junk in query processing
dog -> pets 1719 | generalization -- hypernym

dog -> puppy 1553 | specification -- hyponym

dog -> dog picture 1416 | more specific

dog -> animals 1363 | generalization -- hypernym

dog -> pet 920 | generalization -- hypernym
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Increase Tail Coverage with Query Segmentation

[ Slides adapted from Jones et al., 2006]

Query segmented using
high mutual information
terms

Most frequent queries:
replace whole query

Infrequent queries: replace
constituent phrases

—1 -

medieval castles || near || Glasgow

- Represents initial query

Represent rewrite query
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Defining Query Relatedness for Sponsored Search
[ Slides adapted from Jones et al., 2006

1- Precise A near-certain match. E.g.: automotive insurance -
Match automobile insurance;

2- Approximate | A probable, but inexact match with user intent. E.g.: apple

Match music player - ipod shuffle

3- Marginal A distant, but plausible match to a related topic. E.g.:
Match glasses - contact lenses

4- Mismatch A clear mismatch.

Call {1,2} Precise and {1,2,3} Broad
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Generating Query Substitutions
[ Slides adapted from Jones et al ., 2006]

* Q1 —192,93,94,95,96}
e “catholic baby names” —

{christian baby names, christian baby boy
names, catholic names, ...}

e Learn model to rank and score

Eugene Agichtein, RuSSIR 2009, September 11-15, Petrozavodsk, Russia
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Increase Tail Coverage with Query Segmentation

[ Slides adapted from Jones et al., 2006]

Q' e Query segmented using high
o /Q mutual information terms
| T~  Most frequent queries:
segmentation. 'y replace whole query
i ik e |Infrequent queries: replace
y /' g 3? constituent phrases
p1p2<: 01 D2
01 02
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Generating Query Substitutions
[ Slides adapted from Jones et al ., 2006]
Q1 ->{q2,93,94,95,96}

“catholic baby names” -> {christian baby names, christian baby boy names,
catholic names, ...}

All are statistically relevant (log likelihood ratio on successive queries)

Find a model to

 rank substitutions, to be able to pick the best ones
scorelQ- > u;u, )< score(Q-> Q') <.

» associate a probability of correctness

P(Q-> Q'iscorrect | score(Q—> Q"))

Eugene Agichtein, RuSSIR 2009, September 11-15, Petrozavodsk, Russia
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Train/Test Data

[ Slides adapted from Jones et al ., 2006]

Sample 1000 queries (q1)

Select a single substitution for each (g2)
Manually label the <g1,92> pairs

Learn to score <qgl1,g2> pairs

Order by score

Assess Precision/Recall

— Precise task {1,2} vs {3,4}

— Broad task {1,2,3} vs {4}

Eugene Agichtein, RuSSIR 2009, September 11-15, Petrozavodsk, Russia
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Predicting High Quality Query Suggestions
[ Slides adapted from Jones et al., 2006]

e Used labels to fit model
e Tried 37 features for model:

— Lexical features including
* Levenshtein character edit distance
* Prefix overlap
* Porter-stem
* Jaccard score on words
— Statistical features including
e Probability of rewrite
* Frequency of rewrite
— Other

e Number of substitutions (hnumSubst)
— Whole query =0
— Replace one phrase =1
— Replace two phrases =2

e Query length, existence of sponsored results...

Eugene Agichtein, RuSSIR 2009, September 11-15, Petrozavodsk, Russia




Simple Decision Tree
[ Slides adapted from Jones et al., 2006]

wordsinCommon >0

Yes/ \No

Class={1,2} prefixOverlap>0
Yes/ \NO
Class={1,2} Class={3,4}

Interpretation of the decision tree:
* substitution must have at least 1 word in common with initial query
* the beginning of the query should stay unchanged

Eugene Agichtein, RuSSIR 2009, September 11-15, Petrozavodsk, Russia
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Linear Regression Model
[ Slides adapted from Jones et al., 2006]

Regression: continuous output in [1,4]

LMScore=intercept + > w;.f

f = features

Classification:

If(LMScore < T) then Good, else Bad

For each T, we have a precision and a recall

Evaluation:
Average precision / recall on 100 times 10-fold cross validation

Eugene Agichtein, RuSSIR 2009, September 11-15, Petrozavodsk, Russia
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Learned Function
[ Slides adapted from Jones et al., 2006]

f (0, 0,) = 0.74+1.88xeditDist(q,, d,)
+0.71x wordDist(q,,d,)
+0.36x numSubst(a, d,)

e Qutputs continuous score [1..4]
e Like decision tree
— Prefer few edits
— Prefer few word changes
— Prefer whole-query or few phrase changes

* Normalize output to a probability of correctness using
sigmoid fit
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precision

SVM, Bags of Trees, Linear Model Trade-offs

[ Slides adapted from Jones et al ., 2006

100% -
2 levels DT

14
95% - i P — _ _ _bag of 100 DTs

| it e e m g e - ——--SVM
90% . N i Linear model

\ ﬂ'l -\-ﬁ"-’-ﬂ_-u._m-_::‘__"—_\_

| T Tl

85% - e

f “x: Tl

.“ -\-ﬁ\.
80% ~
75%
70%
65%
60% I I I I I I I I I I 1
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
recall
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Example Query Substitutions
[ Slides adapted from Jones et al., 2006]

Initial Query Substitution Hand- Alg.
label Prob
anne klien watches anne klein watches 1 92%
sea world san diego sea world san diego tickets 2 90%
restaurants in washington dc | restaurants in washington 2 89%
nash county wilson county 3 66%
frank sinatra birth certificate | elvis presley birth 4 17%
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Lecture 5 Plan

v’ Generating result summaries (abstracts)
v' Beyond result list

v’ Spelling correction and query suggestion

> New directions in search user interfaces
— Collaborative Search
— Collaborative Question Answering

e PhD studies in the U.S.

Eugene Agichtein, RuSSIR 2009, September 11-15, Petrozavodsk, Russia
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Collaborative Web Search

People collaborate during Web

search (Morris, 2008)

lools have been developed to
support collaborative Web search

(Marris, 2007; Pickens ec al, 2008)

Information seeking can
be more effective as a
collaboration than as a
solitary activity.

— Different perspectives,
experiences, expertise, and
vocabulary to the search
process.

GO (_)Sle |searn:hwiki |[ Search ]ﬁf‘;‘:'::::

Web “ideo Results 1 - 10 of ahout 1,220,000 for ¢

Features : SearchWiki - \WWeb Search Help Center

SearchWiki SearchWiki lets you customize your Google WWeb Search results by ranking,
rernoving, and adding notes to them. You'll see your changes whenever you ...

wwy, google comdsupport/binfanswer. py Phli=enganswer=115784 - 29k -

Cached - Similar pages -
24 (A7 - Picked by 23 other people.

Zoogle's SearchWiki allows users to personalise their results ...
Mov 21, 2008 ... A new way to personalise Google internet searches has been launched by the

COMpany.

technology timesonline. co.ukftolnewsftech and web/the webfarticlef202163 ece -

Eugene Agichtein, RuSSIR 2009, September 11-15, Petrozavodsk, Russia
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Algorithmically Mediated Social Search
fo et | O\ | (e (usTR

o

@ ® A | &\®

Qu istory

|
SHk

Gul GuUl e GUI |4 GUl BV
p Add comments and ratings [#%a]
. { * i . '
to Web pages
Seat Search Search —

Search Search ;
engine engine engte K engine engine/ '|.-xc,..,.= g gw
. H

e Previous approaches (above): merge searching results from / /ésuk \

different individuals or let multiple people share a single user

interface and cooperatively formulate queries / @

e Pickens et al.: algorithmically-mediated retrieval in search

engine level to focus and enhance the team’s search and
communication activities GUl [e——CUI 2
J. Pickens, G. Golovchinsky, C. Shah, P. Qvarfordt, and M. Back. ¢ ¢
Algorithmic mediation for collaborative exploratory search, SIGIR 2008 Alanrthen Eenliabaretion )
inside search engine
1/

—
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Algorithmically Mediated Social Search Il

J. Pickens, G. Golovchinsky, C. Shah, P. Qvarfordt, and M. Back.
Algorithmic mediation for collaborative exploratory search, SIGIR 2008

e Two search roles:

— Prospector: opens new fields
for exploration into a data
collection.

Frospector Ul . _ Miner LI
(MediaMagic) Shared Display (RSVP)

User Interface
Layer

e System architecture

— User Interface Layer
* A query interface for Prospector to issue queries.
e Avisualization result browsing interface for Miner to assess relevance.

— Regulator Layer
* Input regulator is responsible for capturing and storing searcher’s searching results.

e Qutput regulator accepts information from the algorithmic layer and routes it to appropriate roles.

— Miner: view and assess the %
documents returned by S Input Coordinator el Output Coordinator
— LI 1 . L LI L |
Prospector. =
L ]
a
('
-Ej _________________________
i
T Algorithmic
E Collaboration
= Module
=
=T
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System Design

J. Pickens, G. Golovchinsky, C. Shah, P. Qvarfordt, and M. Back.
Algorithmic mediation for collaborative exploratory search, SIGIR 2008

Algorithmic Layer

— Weight Definition
* L.:aranked list of documents retrieved by query k.
* Relevance: w (L) = |releL,| / |nonrel e L |
* Freshness: wiL,) = |unseeneL,| / |seen e L]

— Miner Algorithm

* As Prospector generates new search results, new list (L,) is added
to the whole results collection (L).

* The documents retrieved by Prospector will be queued for Miner
to assess their relevance. The queue is ordered by the following

];C])crénoléll?nl]nem 5;}:@?‘-5[[13} = Z u.,,[Lk}u.r[m}bmﬁﬂ{iLk}-tance
Lec{L}

* Both Prospector and Miner will view and judge documents, so
the weights (w;and w,) will change over time.

* As a result, the documents with higher scores will have more
chances to be evaluated by the Miner.
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System Design (cont’d)

J. Pickens, G. Golovchinsky, C. Shah, P. Qvarfordt, and M. Back.
Algorithmic mediation for collaborative exploratory search, SIGIR 2008

* Prospector Algorithm
— Prospector focuses on coming up with new avenues for exploration
into the collection. This is accomplished by real-time query term
suggestion.
— Each term in the whole document corpus has a score which is
defined by the following formula. rlf() function means the number of
documents in L, in which term t is found.

score(t) = Z wr(L'k}wf{Lk)?"wfaLk]
Lie{L}

— As Miner’s algorithm affect w;and w, the system will reorder term
suggestions. ’

e The more the Miner digs into fresher and more relevant documents, the more
terms associated with those documents will appear in term suggestion.

* Once one document proves to be not fresh and relevant, the associated terms
will be gradually replaced by others.

e Collaboration is accomplished by the dynamic change of freshness
value and relevance value.
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Experimental Setup

J. Pickens, G. Golovchinsky, C. Shah, P. Qvarfordt, and M. Back.
Algorithmic mediation for collaborative exploratory search, SIGIR 2008

Goal: test the hypothesis that mediated collaboration search offers
more effective searching capability than simple merging of
independently produced results

4 teams, each team has 2 persons. Every time, one team searches in
for one topic in two ways:
— simple merging and mediated collaboration search. Each experiment lasts 15
min.
24 topics from TREC collection into two groups based on the total
number of relevant documents available for that topic.

— Topics that fell below the median (130) were deemed “sparse” (average of 60
relevant documents per topic).

— Topics above the median were “plentiful” (average of 332 relevant documents
per topic).
— Searching “sparse” topics is an exploratory search process, more difficult
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Results

J. Pickens, G. Golovchinsky, C. Shah, P. Qvarfordt, and M. Back.
Algorithmic mediation for collaborative exploratory search, SIGIR 2008

3.7 min | 7.0 min | 11.25 min 15 min
AvgViChg | Avg%Chg | AvgWiChg | AvgWiChg
F;
Overall +9.8 +21.5 +-22.4 +30.2
Plentiful -2.6 +6.1 +4.2 +0.4
Sparse 122.4 136.8 40,7 160.1
K,
Owverall +15.2 +-35.7 +19.2 +29.7
Plentiful +13.9 +13.5 +3.8 -4.4
Sparse 116.4 157.9 134.7 163.8
Fy
Overall +13.6 +-65.4 +41.1 +51.1
Plentiful +16.6 +9.1 +2.3 0.7
Sparse +10.6 +121.6 +79.9 +111.9

Eugene Agichtein, RuSSIR 2009, September 11-15, Petrozavodsk, Russia
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Lecture 5 Plan

v’ Generating result summaries (abstracts)
v' Beyond result list

v’ Spelling correction and query suggestion

> New directions in search user interfaces
— Collaborative Search
» Collaborative Question Answering

e PhD studies in the U.S.
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Do T have a shot at Emory University™

Anthony | have an unweighted 2.72 GPA on a 4.0 scale, and a weighted 2.82. I've only taken
a couple honors classes throughout high school (Chemistry and Math 9) and no
APs, but I'm taking two APs this year (senior year) (Economics and Psychalogy).
I've taken the ACTs twice and scored a 29 Compaosite with a 9 out of 12 on the
writing my firsttime, and a 30 Compoisite with a 8 on the essay on my second
time. I'm a pretty well-rounded student as | have been on missions trips to 3
s— | Best Answer - Chosen by Voters
3z 4l .
' _"'-':' Your GPA Is average for Emory. However, the average Emory student has more AP
-~ | . classes than you do. ¥You are an the right track taking mare - but you arent there yet.
Fanto
iy Your ACT score corresponds to an SAT score of about 1920-1980. Over 75% of

those who are accepted at Emaory have higher SAT scores.

Bottomn line — you are close to where you should be and have a shot at at Emory —
but 'would put your odds at less than 50%. While | think you have a decent shot at
gefting into Emory, | think it is pretty unlikely that you will get in Early Decision when
your stats are below the average for students who are admitted.

If you take the SATs and score above 2100, then you have a better chance.

You will also need a killer admissions essay.

1 year ago

Source(s):
College Professar




Finding Information Online (Revisited)

Next generation of search:
Algorithmically-mediated information exchange

CQA (collaborative question answering):

* Realistic information exchange Content quality
asker satisfaction

e Searching archives

* Train NLP, IR, QA systems
QA sy Current and

future work
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e Study of social behavior, norms




Fmdlng High Quality Content in SM

) ££2 E. Agichtein, C. Castillo, D. Donato, A. Gionis,
& and G. Mishne, Finding High Quality Content in
Social Media, in WSDM 2008

e Well-written ~N

* Interesting |
* Relevant (answer) > ASJUdg_ed by |
+ Factually correct professional editors

e Popular? ~
* Provocative?
e Useful?
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Do | have a shot at Emory University?

_Ia——_|a—

| have an unweighted 2.73 GPA on a 4.0 scale, and a weighted 3.82. I've anly taken
a couple honors classes throughout high school (Chemistry and Math 9) and no
APs, bt 'm taking two APs this year (senior year) (Economics and Psychalogy).
I've taken the ACTs twice and scored a 29 Composite with a 9 aut of 12 on the

Text analysis Clicks Community

L - Chosen by Voters
T '.: Your GPA is average for Emory. However, the average Emary student has mare AP
<A ks classes than you do. You are on the right track taking more — but you arent there yet.
Fanta
Your ACT score corresponds to an SAT score of about 1920-1980. Over 75% of
those who are accepted at Emory have higher 3AT scores.




Text analysis

Readability statistics

Punctuation density :'a' Help! math! histogram! asap?

f In Mathematics - Asked by Madymel123 - 0 answers - 3 minutes ago

q . - . - - - .
f In Celebrities - Asked by chrls bann388 - 0 answers- 3 minutes ago

Capitalization errors r-i WHAT is heidi montag thinking WITH THIS MUSIC VIDEO?

Number of words

2 In General - Asked by *So Confused* - 1 answer - 6 minutes ago

+ spacing density, sylablles per word,...




Text analysis

Language modeling

Language model disagreement

Distributions of word n-grams

and part-of-speech sequences

4
S
when|how|why -- “t0” -- verb
‘how to identify ...”

when|how|why — verb — verb — pronoun — verb
“how do | remove ...”




Community




Link Analysis for Authority Estimation

Question 1 Answer 1 User 3 User 3
User 1
Userl O—() eer a User 4
User 5
Question 2  Apswer 3 User &
User2 O—0O o User 6 User 2 @ User 6

A(j) = ;MH(I) vj’ Op&
- H(1)= Z A)) Hub (asker) Authmrer)

J :O. . K SSIR 2009, September 11-15, Petrozavodsk, Russia




Do | have a shot at Emory University?

| hiave an unwei
a couple ho
APs, butI'm ta

['ve taken the AC

Text analysis

Relations

Training labels

\ Random forest

classifier




Yahoo! Answers: The Good News

e Active community of millions of users in many
countries and languages

e Effective for subjective information needs

— Great forum for socialization/chat

e Can be invaluable for hard-to-find information not
available on the web

(6




Yahoo! Answers: The Bad News

May have to wait a long time to get a satisfactory answer

. FIFA World Cup

. Optical

. Poetry

. Football (American)
. Soccer

. Medicine

. Winter Sports

30

25

|

15

10

Z-Jll NN NN . Special Education
! 6 7 8 9 I

y 3 | . | : . General Health Care

Time to close a question (hours) 10. Outqloor
Recreation

40
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Predicting Asker Satisfaction
Y. Liu, J. Bian, and E. Agichtein, in SIGIR 2008

Yandong Liu  Jiang Bian

Given a question submitted by an asker in CQA,
predict whether the user will be satisfied with the
answers contributed by the community.

— “Satisfied” -
* The asker has closed the question AND
e Selected the best answer AND
* Rated best answer >= 3 “stars” (# not important)

—Else, “Unsatisfied
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Satisfaction by Topic

Topic Questions | Answers | A per Q | Satisfied | Asker | Time to close
rating | by asker
2006 FIFA 1194 | 35,659 | 329.86 | 55.4% | 2.63 47
World Cup minutes
Mental 151 1159 7.68 | 70.9% | 4.30 | 1.5 days
Health
Mathematics 651 2329 3.58 | 44.5% | 4.48 33
minutes
Diet & 450 2436 541 | 68.4% | 4.30 | 1.5 days

Fitness
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Satisfaction Prediction: Human Judges

e Truth: asker’s rating
* Arandom sample of 130 questions

e Researchers
— Agreement: 0.82 F1:0.45 2> 2P*R/(P+R)

e Amazon Mechanical Turk

— Five workers per question.
— Agreement: 0.9 F1:0.61
— Best when at least 4 out of 5 raters agree
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Performance: ASP vs. Humans (F1, Satisfied)

Best Human Perf 0.61

Human F1 is lower than the random baseline!

ASP Is significantly more effective than humans
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Top Features by Information Gain

0.14 Q: Askers’ previous rating

0.14 Q: Average past rating by asker
0.10 UH: Member since (interval)

0.05 UH: Average # answers for by past Q
0.05 UJH: Previous Q resolved for the asker
0.04  CA: Average asker rating for category
0.04  UH: Total number of answers received
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Current Work (in Progress)

e Partially supervised reinforcement models of
expertise (Bian et al., WWW 2009)

e Real-time CQA

e Sentiment, temporal sensitivity analysis

 Mining forum post for health informatics
(disease co-morbidity, drug side-effects, ...)




Lecture 5 Plan

v’ Generating result summaries (abstracts)
v' Beyond result list

v’ Spelling correction and query suggestion

v New directions in search user interfaces
v"  Collaborative Search
v Collaborative Question Answering

> PhD studies in the U.S.

Eugene Agichtein, RuSSIR 2009, September 11-15, Petrozavodsk, Russia
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PhD Studies in the U.S.

e Variants:
— BS/BA (4-years) = MS (2 years) = PhD (4-6 years, 5 year MLE)
— BS/BA (4-years) = MS + PhD (4-7 years, 5 year MLE)

e Application process
— Deadline: Late Dec = Mid January

— Standard Exam Scores:

* GRE general
e TOEFL

— Application:
* Personal statement/research interests
e Reference letters
e Transcript (grades).
e Other resources:
— Pavel Dmitriev page:
http://www.pavel-dmitriev.org/fag/question001 ru.xml

Eugene Agichtein, RuSSIR 2009, September 11-15, Petrozavodsk, Russia
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Emory Intelligent Information Access Lab (IRLab)
(we are hiring...)

e Text and data mining

 Modeling information seeking behavior

« Web search and social media search
 Tools for medical informatics and public health

| | S
-

In collaboration with:

.- - Beth Buffalo (Neurology)
| ,“ig?‘ | | - Charlie Clarke (Waterloo)
_ i W - - Err_lie Garcia (Radiology)
Ablimit Aji Qi Guo - Phil Wolff (Psychology)

(2 year PhD) (3" year Phd) - Hongyuan Zha (GaTech)

1st year graduate students: Julia
Kiseleva, Dmitry Lagun, Qiaoling Liu,
Wang Yu

Eugene Agichtein, RuSSIR 2009, September 11-15, Petrozavodsk, Russia 86




flickr

wwiGCe Sl WH\' I f;l?:]) I A
Mahaloysy wsootsewe:

Online Behavior and Interactions

~amar

R Information sharing:

“wgm blogs, forums, discussions

‘.—.::} i
i

fffffffffffff % Search logs:
/ 2 queries, clicks

Client-side behavior:
Gaze tracking, mouse
movement, scrolling
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Research Overwew

() jumpcut- askville
bl nkx
flickr

Discover Models of Behavior

(machine learning/data mining)

7/ R | B\ E—

Intelligent Information Health Cognitive
search sharing Informatics Diagnostics |

Eugene Agichtein, RuSSIR 2009, September 11-15, Petrozavodsk, Russia




Main Application Areas

Search: ranking, evaluation, advertising, search
interfaces, medical search (clinicians, patients)

Collaborative information sharing: searcher intent,
success, expertise, content quality

Health informatics: self reporting of drug side
effects, co-morbidity, outreach/education

Automatic cognitive diagnostics: stress, frustration,
other impairments ...
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