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A Search in the web…
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• Represent Complex information needs

• cannot be satisfied with a single web page

• for example: performing a market research, looking for the symptoms 
of a disease, reviewing scholarly literature

• Posed by engaged users

• long interaction time

• beneficial for users [Singer et al.]

• Difficult and rare queries 

• most frequent query appeared 23 times in our dataset

Multi-Clicks Pose an 
Opportunity for Search Engines
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G. Singer, U. Norbisrath, and D. Lewandowski. Ordinary search engine users carrying out complex search tasks. 

Journal of Information Science, 2012.



Applications of Multi-Click Queries

• Improved user interface

• Aggregation of search results

• Strategies of advertisement

• Better usage of click data
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Can we understand from the interaction 
whether the user has a complex

information need?



An example – Hero Card
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Application - Aggregation of 
Search Results
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Application – Improved User Interface
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Application – Improved User Interface
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Background

• Multi-click queries represent complex search tasks for which 
the user needs cannot be satisfied by a single web page
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Multi-click 
query 

sessions

Click-
behavior 
models

Query intent 
classification

Multi-click 
queries 

associated with a 
single query

Multi-click queries 
associated with a 

single query session

A bear foot



Goals (and outline)

• Define

• Analyze

• Automatically detect

Multiple-Click 
Queries (MCQs)
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Query Sessions

• MCQSs are defined in the context of a single QS

• Considering the percentage of MCQSs associated with a 
query, we capture different behavior of users

• “toys r us coupons” - ~20% MCQSs

• “free movie streaming sites” - ~67% MCQSs
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A Query Session (QS) includes 
a query, the ranked results and a set of clicks

A Multi-Click Query Session (MCQS) is
a QS that is associated with more than one click



Multi-Click Queries

• Multi-Click Queries (MCQs) are queries such that:

• a substantial portion of QSs associated with the query are MCQSs

• p was optimized to 0.5

• a query is considered as MCQ if at least half of its associated QSs are 
MCQSs

• The complementary set of MCQ is denoted as Sparse-Click 
Queries (SCQ)
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A query q is considered as MCQ w.r.t. a portion p if 
|𝑀𝐶𝑄𝑆(𝑞)|

|𝑄𝑆(𝑞)|
≥ 𝑝



Number of Clicks

• 92.9% of all QSs have zero or one clicks

• 92.6% of MCQ-sessions (QSs associated with MCQ) have 
multiple clicks 
• while some MCQ-sessions are associated with [0,1] clicks the 

majority of them are associated with MCQSs according to our 
definition 13



• Define

• Analyze

• Automatically detect

Outline

Multiple-Click 
Queries (MCQs)
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Dataset

• (Sample of) Query Sessions from May 1st to 21st, 2015
• 31.42M QSs

• MCQ–6.5%, SCQ – 93.5%

• For unique queries – MCQ - 11.4%

• Logged in users

• English only

• Properties of the data:

• Query, # of clicks

• Context: time, device, gender, age

• Post-retrieval: URL, title, relevance score, # results…

• Clicks: rank, domain 15



Analysis Conducted

• Query

• syntax - length, questions, POS distribution

• lexical – distinctive terms, query categories

• Click – position, domains

• Contextual Properties – temporal aspects, device type, user 
attributes

• Post-Retrieval – scores, # of domains, quick link

16



Query Length

• MCQs are substantially longer than SCQ in average
• Verbose queries (5+ words) often indicate complex information 

needs [Gupta and Bendersky] 

MCQ SCQ

average 4.8 3.3

stdev 1.8 1.4

median 4 3
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* M. Gupta and M. Bendersky. Information retrieval with verbose queries. Foundations and 
Trends in Information Retrieval, 9(3-4):209–354, 2015. 



Lexical Analysis

• Most distinctive terms by Kullback-Leibler (KL) divergence. 

• SCQs reflect navigational needs

• MCQs reflect complex needs or questions
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Linguistic Analysis
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• Users tend to express their need for multiple results by using plural rather 
than singular form

• e.g., “senior people jokes” or “travel tips florence”

• Queries that involve a proper noun have a more focused information need 

MCQs have higher 
portion of plurals

a consistent 
difference in favor 

of SCQs 



Post Retrieval

• Score are substantially lower for MCQs 

• NQC – a common measure of Query Performance Prediction

• 𝑁𝑄𝐶(𝑞) ≡

1

𝑘
 
𝑑∈𝐷𝑞

𝑘 𝑆𝑐𝑜𝑟𝑒 𝑑 −𝜇 2

𝑆𝑐𝑜𝑟𝑒 𝐷
[Shtok et al., Cummins et al.]

• lower NQC coincides with more difficult queries
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(*) A. Shtok, O. Kurland, D. Carmel, F. Raiber, and G. Markovits. Predicting query performance by query-
drift estimation. ACM Trans. Inf. Syst., 30(2):11:1–11:35, May 2012. 
(*) Cummins, Ronan, Joemon Jose, and Colm O'Riordan. "Improved query performance prediction using 
standard deviation." Proceedings of the 34th international ACM SIGIR conference on Research and 
development in Information Retrieval. ACM, 2011.



Outline

• Define

• Analyze

• Automatically detect

Multiple-Click 
Queries (MCQs)
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Automatic Detection of MCQ
• MCQ include 6.5% of the query sessions

• Imbalance data was not our focus

• Balanced dataset:
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Goal: examine which of the MCQ properties are useful for prediction 

• Features (1446 overall):

• Query – surface descriptors, POS tags, language model 

• Context – time, user

• SERP – scores, textual similarity, unique domains, quick link

Train Test

May. 1st -14th May. 15th -21st

1M QSs 1M QSs

50:50 MCQ/SCQ 50:50 MCQ/SCQ



Classification results & 
Ablation test

23



Summary of Main Findings

• MCQs are longer

• In an average of ~1 word

• Associated with complex information needs and with questions

• POS tags analysis differs MCQs from SCQs

• MCQs consists of richer language, with less proper nouns and 
more adjectives and plurals

• MCQs have weaker Post-Retrieval signals

• NQC analysis supports them as difficult queries
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Summary & Conclusions

• Conclusions

• MCQs are an important class of queries, that have not been 
formally studied in the past

• We formally defined the class, and characterized it

• An initial classification over a balanced dataset was presented

• Implications - potential improvement of user experience and 
ad matching

• Future Work

• Additional signals may be considered (hero cards, dwell time,…)

• Classification over imbalanced dataset 25



?

Thank you for listening
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A MCQ:

Which lectures should one attend in CIKM 2016?

;)


