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Á Structure 

samsung galaxy s4 how to config 3g 

ÁSyntax 

ǐMore than bags-of-words 

ǐMWEs, dependencies, relative word orders important 

ǐLess than full NL sentences (fragments only) 

ǐLess function words than NL 

ÁSemantics: Relevance of retrieved documents 
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Á Function 

ÁTransmission of information 

ÁAsymmetric communication and heterogeneous  agents 

Á Dynamics 

ÁEvolving over time with 2-way interaction 

ÁUsers indirectly influencing each ÏÔÈÅÒȭÓ search patterns through 

clicks and query completions 
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Á Query understanding gaining importance [QRU10, QRU11] 

ÁVital for solving complex tail queries 

Á Understanding queries as a language can add a paradigm to the 

keyword match based retrieval setting where generic language 

processing tools can be applied (both to queries and documents) 

Á Sub-problems can prove directly useful for improving IR 

Á Interesting to study how millions of users, without direct interaction, 

are showing structural convergence 

ÁPerfectly preserved dataset for studying language evolution 
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Á Dataset 1: 340 million query-URL pairs from Bing Australia with 

relevance scores (March 2010) 

Á Dataset 2: 16.7 million queries, URLs, and other features from 

Bing Australia (May 2010) 

Á Dataset 3: Summary of searches from 18 domains (Bing Australia, 

2010) 

Á Thanks to: Microsoft India Development Center, Hyderabad, India 

Monday, May 13, 2013 WWW 2013 Doctoral Consortium 5 



Monday, May 13, 2013 WWW 2013 Doctoral Consortium 6 

2.21 

3.5 
3.98 

0

1

2

3

4

5

2000 2006 2010

The mean length of Web 
search queries is increasing 
[Spink01, Pass06, own data] 

> 8 words Long Queries (3.2%) 

3 to 8 words Medium Queries (80%) 

< 3 words  Short Queries (14%) 



Á Apply well-established principles from natural language 

understanding to Web search queries 

Á Unsupervised segmentation to identify basic structural units 

Á Unsupervised induction of lexical categories 

Á Unsupervised (dependency) grammar induction 

Á Complex network analysis of query logs 

Á Understanding query generation 
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Unsupervised Query 
Segmentation Using Query Logs 
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2 large islands in the atlantic 
i need a crack for windows 7 
5 bedroom accommodation hobart large family 
cant view videos on youtube 
finding a word in text files 
american history in 1880 large disappearances 
increasing usable ram on windows 7 
convert text files to pdf format 
movie from rapidshare cant view 
improvements in windows 7 official release 
3gs mobile phone bluetooth large screen 
dead space text files walkthrough ps3 
advantages of living in large cities 
cant view high resolution videos 
import multiple text files into access 
import video from camcorder windows 7 
facebook photos cant view 
index dat files in windows 7 
why cant view friends profiles 
how to compare 2 text files 
 

cant view | large | text 
files | windows 7 
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Á Basis: If Ȱleonardo da vinciȱ is a segment (phrase that cannot be 

permuted), then a query having leonardo and da and vinci will most 

likely contain leonardo da vinci together 

leonardo da vinci oil paintings 

leonardo di caprio in da vinci code 

Á Differs from past approaches of MWE (multiword expression) 

detection [Hagen11, Li11] ɀ does not depend upon frequencies of 

constituent unigrams 

Á Interesting: spot a fake, how to make a, very hungry caterpillar 

Á Uses only query logs as the input resource 
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Á Mathematical Formulation: 

ÁCompute the expected probability of observing leonardo da vinci in 

queries that contain all the words 

ÁCompute the observed probability from query log 

ÁIs observed probability >> expected probability? 

ÁUse probability bounds to identify significant MWEs 
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ÁManually annotated gold standard? 

ÁHigh inter-annotator disagreement 

ÁNot clear what should be the guidelines 

ÁEnd-user of segmentation is search engine 

 

An IR-based evaluation scheme 
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Á Use of double quotes 

Á Generate partially quoted versions 

Á Evaluate IR performance of each quoted version 

Á Oracle based approach 

Á Reflects potential of query segmentation 
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Segmentation helps! 
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No statistically 
significant difference!! 
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Humans not the 
best!! 



Á Improvement in IR precision 

Á Query expansion 

Á Can help user in query reformulation 

Á First step towards query understanding 

Á NEXT STEP: Nested query segmentation for resolving granularity 

issues 

(samsung (galaxy s4)) ((how to) (config 3g)) 
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Unsupervised Induction of 
Lexical Categories 
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Áhow to build a snowman 

Áaborigine history wikipedia 

Álatest news australia bushfires 

Ámy heart will go on lyrics 

Ácompare canon eos45od with nikon d5000 

Áharry potter and the deathly hallows 

Content units Intent units  
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