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Problem Statement:

A New Language?

Structure
samsunggalaxy s4 how toonfig3g
Syntax
More than bagsof-words
MWEs,dependenciesrelative word ordersimportant
Lessthan full NL sentenceqfragmentsonly)
Lessfunction wordsthan NL

Semantics Relevanceof retrieveddocuments
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Problem Statement:

A New Language?

Function
Transmissiorof information

Asymmetriccommunicationandheterogeneousagents

Dynamics
Evolvingovertime with 2-way interaction

Usersindirectly influencingeachl O E Ae@réhpatterns through

clicksandquerycompletions

R SahaRoy, M. Choudhuryand K. Bali, O! @&b SearchQueriesan Evolving0 OT OT 1T ATig C
Proceedingsf the 9th InternationalConferencen the Evolutionof Language2012(EvolangX), 13z 16
March2012 Kyoto, Japan pages304-311
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Motivation

Queryunderstandinggainingimportance[QRUL0, QRUL]]

Vital for solvingcomplextail queries
Understanding queries as a language can add a paradigm to the
keyword match based retrieval setting where generic language
processingools canbe applied(both to queriesanddocuments)
Sub-problemscanprovedirectly usefulfor improvingIR
Interestingto study how millions of users,without direct interaction,

areshowingstructuralconvergence
Perfectlypreserveddatasetfor studyinglanguageevolution
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bing w Datasets

Dataset 1. 340 million query-URL pairs from Bing Australiawith
relevancescores(March2010

Dataset 2. 16.7 million queries, URLs,and other features from
BingAustralia(May 2010

Dataset 3: Summaryof searchedrom 18domains(BingAustralia,

2010

Thanksto: Microsoft IndiaDevelopmentCenter,Hyderabad ndia
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The mean length of Web
search gueries is increasing
[Spink01, Pas$6, own data]

O FL, N WM U
!

. 3.98
2.21 I I

2000 2006 2010

— < 3 words Short Queries (14%)

3 to 8 words Medium Queries (80%)

> 8 words Long Queries (3.2%)
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Proposed Approach

Apply weltestablished principles from natural language
understanding to Web search queries
Unsupervisedsegmentation to identify basic structural units
Unsupervised induction of lexical categories
Unsupervised (dependency) grammar induction

Complex network analysis of query logs

Understanding query generation
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Unsupervised Query
Segmentation Using Query Logs
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Unsupervised

Query Segmentation

2 largeislandsin the atlantic

| needa crackfor windows?7

5 bedroomaccommodatiomobartlargefamily
cantviewvideosonyoutube

findingawordin text files

americarhistoryin 1880largedisappearances
increasingisableramonwindows?7
converttext filesto pdf format

moviefromrapidsharecantview can VIer Iargel text
improvementsn windows?7 officialrelease f”esl WiﬂdOWS?

3gsmobilephonebluetoothlargescreen
deadspacetext fileswalkthroughps3
advantagesof livingin largecities
cantviewhighresolutionvideos
importmultipletext filesinto access
importvideofrom camcordemvindows?7
facebookphotoscantview

indexdat filesin windows7

why cantviewfriendsprofiles

howto compare? text files
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Discovering Segments

Basis If Geonardoda vincd is a segment (phrasethat cannot be
permuted),then a queryhavingleonardoand da and vinciwill most
likely containleonardodavincitogether
leonardadavincioll paintings

leonardadi caprioin davincicode
Differs from past approachesof MWE (multiword expression)
detection [Hagenl], Lil]] z doesnot dependupon frequenciesof
constituentunigrams
Interesting spota fake,howto makea, veryhungrycaterpillar

Usesonly querylogsasthe input resource
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Discovering

Segments (contd.)

MathematicalFormulation

Computethe expectedprobability of observingleonardoda vinciin

gueriesthat containall the words
Computethe observedprobability from querylog
Isobservedprobability >>expectedprobability?

Useprobability boundsto identify significantMWES

N. Mishra, R. Saha Roy, N. Ganguly, S. Laxman and M. Choudhury, 051 O O b AQuéng O
Segmentation Using only Query , | C @d&Pbsters of the 20th International World Wide Web
Conference2011(WWW201) Posters,28 Marchz 1April 2011 Hyderabad,India,pages91z 92.
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Evaluation of

Query Segmentation

Manuallyannotated gold standard?
High interannotator disagreement
Not clear what should be thguidelines
Enduser of segmentation is search engine

An IR-based evaluation scheme

Ranked
—> @> — IREngine |— listof
docs

___ Segmentation
q Algorithm
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Evaluation of

Query Segmentation

Use of double quotes

Generate partially quoted versions

Evaluate IR performance of each quoted version
Oracle based approach

Reflects potential of query segmentation

R. SahaRoy, N. Ganguly,M. Choudhuryand S. Laxman,"An IR-basedEvaluationFrameworkfor Web
SearchQuerySegmentation”,in Proceedingsf the 3%h AnnualACMSIGIRConferenceon Research
and Developmenton Information Retrieval(SIGIR12), Portland,USA,12- 16 August2012 pages881

2 890.
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IR Performance of Strategies

BQV (BF)
Human A
Human B
Mishra et al.+Wiki
PMI-Q
Hagen et al.
Human C
Li et al.
Mishra et al.
PMI-W
Unsegmented

0.6 0.65 0.7 0.75 0.8 0.85
nDCG@10
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IR Performance of Strategies

BQV (BF)
Human A
Human B
Mishra et al.+Wiki
PMI-Q
Hagen et al.
Human C
Li et al.
Mishra et al.
PMI-W ‘ ‘

Unsegmented m—— |

0.6 0.65 0.7 0.75 0.8 0.85
nDCG@10

Segmentation helps!
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IR Performance of Strategies

BQV (BF)
Human A
Human B
Mishra et al.+Wiki
PMI-Q
Hagen et al. #
Human C

Li et al.
Mishra et al. No statistically

PMI-W significant difference!!

Unsegmented | |

0.6 0.65 0.7 0.75 0.8 0.85
nDCG@10
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IR Performance of Strategies

BQV (BF) |

| | |
Human A | | |
Human B | | | Humans not the
Mishra et al.+Wiki | | | best!!
PMI-Q | | |

Hagen et al. #
Human C #

Li et al.
Mishra et al.
PMI-W
Unsegmented

0.6 0.65 0.7 0.75 0.8 0.85
nDCG@10
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Applications of

Query Segmentation

Improvement in IR precision
Query expansion
Can help user in query reformulation
First step towards query understanding
NEXT STEP: Nested query segmentation for resolving granularity
Issues
(samsunggalaxy s4)) ((how ta)dnfig3g))
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Unsupervised Induction of
Lexical Categories
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Lexical Categories:

Two Kinds of Units

howto builda snowman
aboriginehistorywikipedia
latestnewsaustraliabushfires

my heartwill goonlyrics
comparecanoneogtsod with nikond5000

harrypotterandthe deathlyhallows

Content units Intent units
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