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What is the User-over-Ranking hypothesis?
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The User-over-Ranking Hypothesis [Stein and Hagen, ECIR 2011]

Queries returning as many results as the user can consider
increase retrieval performance.
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The User-over-Ranking Hypothesis [Stein and Hagen, ECIR 2011]

Queries returning as many results as the user can consider
increase retrieval performance.

Fine print: If ranking works: great!
Use case is not some query like ebay.
But more involved information needs,
automatic systems, etc.
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Assumption 1: More keywords = more specific

GO\ 18[(’: “information retrieval"
I ooy S

Q, Everything » Information retrieval - Wikipedia, the free encyclopedia
en.wikipedia.orgiwiki/Information_retrieval - Cached

G Images Information retrieval (IR) s the area of study concemed with searching for documents, for

& Videos infermation within documents, and for metadata about decuments, ...
Relevance (information retrieval) - Information retrieval applications

B News
Introduction to Information Retrieval

@ Shopping win-csli.stanford. edu/~hinrich/information-retrieval-book. htm! - Cached

E Blogs 25+ items — Introduction to Information Retrieval. This is the companion ...
« Front matter (incl. table of notations — pdf

@ Books 02 — The term vocabulary & postings lists
+03 - Dictionaries and tolerant retrieval

¥} Discussions Slides - Irbook - Exercises - Text classification and Naive Bayes
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Assumption 1: More keywords specific

GO\ nge “information retrieval” "query formulation” “

o {755 e} 4 seconds)

Q, Everything » Scholarly articles for "information retrieval” "query formulation™
@ Modern information retrieval - Eaeza-Yales - Cited by 8429

zxtended Boolean infors n retrieval - Salton - Cited by 704
Information filtering and lion retrieval: two sides ... - Belkin - Cited by 1151

& Images

@ Vvideos

por] Query Formulation for Information Retrieval by Intelligence Analysts
Ed News www.cs.virginia.edu/~techrep/CS-2005-12. pdf
File Format: PDFfAdobe Acrobat - Quick View
by X Jin - Cited by 1 - Related articles
proaches. We also suggest a method for comparing per- formance with other systems and
'suggest criteria that is. Query Formulation for Information Retrieval by ...

@ Shopping

More
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Assumption 1: More keyw = more specific
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Assumption 2: User can arbitrarily specify information need
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Assumption 2: User can arbitrarily specify information need
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Assumption 3: User can consider about k results.
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Hypothesis: Specificity matches kK = Optimum retrieval
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What is this hypothesis good for?
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Query Formulation

o Given a set W of keywords
e Find a good query Q C W
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Query Formulation

Scenario

o Given a set W of keywords
e Find a good query Q C W

\

Previous approach [Lee et al., CIKM 2009]
Learnt ranking function identifies the m best keywords from W.
Based on:

@ Known relevant documents

@ Unrestricted index access

@ Manually tuned m for each set W

\
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Consider for instance ... Known-ltem Finding

@ User accessed a document
@ But did not store it

Making the Most of a Web Search Session
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Consider for instance ... Known-ltem Finding

@ User accessed a document
@ But did not store it

How can she find it again?

Making the Most of a Web Search Session
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Consider for instance ... Known-ltem Finding

@ User accessed a document

@ But did not store it

How can she find it again?

Making the Most of a Web Search Session

Matthias Hagen, Benno Stein

@ Remember some keywords

information retrieval query formulation
web search  search session  user support
search engine cost optimization

@ Query a search engine
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But what query to formulate with the keywords?
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Single keywords?
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"information retrieval"

Abot 0.14 seconds) Advanced search

Information retrieval - Wikipedia, the free encyclopedia
en.wikipedia.org/wiki/Information_retrieval - Cached

Information retrieval (IR) is the area of study concerned with searching for documents, for
infarmation within documents, and for metadata about documents, ...

Relevance (information retrieval) - Information retrieval applications

Introduction fo Information Retrieval
www-csli.stanford.edu/~hinrich/information-retrieval-book.htm! - Cached
25+ items — Introduction to Information Retrieval. This is the companion ...
« Front matter (incl. table of notations — pdf

+02 — The term vocabulary & postings lists

« 03 — Dictionaries and tolerant retrieval
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Abouf1E8 D00} esults (0.09 seconds) Advanced search
Q, Everything » POF QUERY FORMULATION IN WEB INFORMATION SEARCH
citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.76.8657&rep..
& Images File Format: PDF/Adobe Acrobat - Quick View
B vid by A Aula - Cited by 41 - Related articles
= Videos Query formulation is an essential part of successful information retrieval. ... Based on the
Bl News previous studies concemning query formulation and the results from the ...
@ Shopping PoFl DataGuides: Enabling Query Formulation and Optimization in ...
citeseerx.ist.psu.eduiviewdoc/download?doi=10.1.1.55.8594&rep.
More File Format: PDF/Adobe Acrobat - Quick View
by R Goldman - Cited by 1324 - Related articles
browsing and query formulation, and as a means of guiding the query ...
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Single keyword
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GO ( nge "web search”
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& videos Privacy Policy Terms of Use Help. © 2011 WebSearch.com.
Terms of Use - About Us - Help
B News

Dogpile Web Search
@ Shopping www.dogpile.com/ - Cached
Mare Dogpile.com makes searching the Web easy, because it has all the best search engines piled
into one. Go Fetch!

VWhite Pages - Images - Preferences - Make Dogpile Your Home Page
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Underspecific!
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Dogpile Web Search
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More
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All keywords at once?

information retrieval query formulation
web search search session user support
search engine cost optimization

Q, Everything Your search - "information retrieval” "query formulation" "web search" "search session" "user
& Images support ... - did[not match any Jdocuments.

B videos Suggestions:

B News « Make sure all words are spelled correctly.

= Try different keywords.
* Try more general keywords.
More » Try fewer keywords.

@ Shopping
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All keywords at once? Overspecific!

information retrieval query formulation
web search search session user support
search engine cost optimization

Q, Everything Your search - "information retrieval” "query formulation" "web search" "search session" "user
& Images support ... - did[not match any Jdocuments.

B videos Suggestions:

B News « Make sure all words are spelled correctly.

= Try different keywords.
* Try more general keywords.
More » Try fewer keywords.

@ Shopping
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Remember the hypothesis . ..

not too many results!
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Solution: As many keywords as possible!

information retrieval query formulation
web search search session WL BB
search engine cost optimization

GO\ 18[({ "information retrieval” "query formulation” "web search” "search session” "search «
u 19 seconds)

Q, Everything » por] Search Strategies for Kemnrd Queries
www.uni-weimar.de/.../hagen10-talk ey J-queries.

@& Images File Format: PDF/Adobe Acrobat - Quick View

“information retrieval” “query formulation” “Web search” ... “search session”

&= videos 6. “search engine” “cost optimization”. 9 Hagen/Stein@TIR [A] ..

B News or Making the Most of a Web Search Session
@ Shopping W I de/medi /publications/pay |_2010n.pdf
File Format: PDF/Adobe Acrobat - Quick View
More by B Stein - Cited by 2 - Related articles
Keywords-Web Search Session, Query ion, Query. Cost O
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“As many keywords as possible”-Query

Characteristics

o Captures most of the remembered keywords
@ Best possible description of the known-item

@ Not too many results —  user can check complete list
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“As many keywords as possible”-Query

Characteristics

o Captures most of the remembered keywords

@ Best possible description of the known-item

@ Not too many results —  user can check complete list

Problem

@ Relevant documents not known
@ No web index at user site

@ Query size not known
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“As many keywords as possible”-Query

Characteristics

o Captures most of the remembered keywords

@ Best possible description of the known-item

@ Not too many results —  user can check complete list

Problem

@ Relevant documents not known
@ No web index at user site —  Lee et al. not applicable

@ Query size not known
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We propose an approach for this scenario . ..
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Problem Statement with Capacity

PROMISING QUERY
o Given: @ A set W of keywords
@ An upper bound k on the result list length

o Find a largest query Q@ C W yielding at most k results
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Problem Statement with Capacity

PROMISING QUERY
o Given: @ A set W of keywords
@ An upper bound k on the result list length

o Find a largest query Q@ C W yielding at most k results

Optimization Problem!

Minimize the number of submitted web queries to find Q.
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Baseline: Depth-First Search

W1, Wa, W3, W4
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Baseline: Depth-First Search

Wi, Wa, W3, W4

w1
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Baseline: Depth-First Search

Wi, Wa, W3, W4

W1 [10 000 results]
(> 100)
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Baseline: Depth-First Search

Wi, Wa, W3, W4

W1 [10 000 results]
(> 100)

Wi A W2
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Baseline: Depth-First Search

Wi, Wa, W3, W4

W1 [10 000 results]
(> 100)

Ub-s-Ub [0 results]
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Baseline: Depth-First Search

Wi, Wa, W3, W4

W1 [10 000 results]
(> 100)

Ub-s-Ub [0 results] W1 A W3 [90 results]
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Baseline: Depth-First Search
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Baseline: Depth-First Search
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Baseline: Depth-First Search

Wi, Wa, W3, W4

W1 [10 000 results]

(> 100)
\

Ub-s-Ub [0 results] W1 A W3|[90 results]
(< 100)

WUop—ne—llig-2—Wbt [0 results]
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Baseline: Depth-First Search

Wy, Wa, W3, W4

N

W1 [10 000 results] [10 000 results]
(> 100)
Ub-s-Ub [0 results] W1 A W3|[90 results] W2 A W3 [5 000 results]
(< 100)
WUop—ne—llig-2—Wbt [0 results] W2 A W3 A Wg [60 results]
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Baseline: Depth-First Search
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Baseline: Depth-First Search

Wy, Wa, W3, W4

N

W1 [10 000 results] [10 000 results]
(> 100)
Ub-s-Ub [0 results] W1 A W3 [90 results] W2 A W3 [5 000 results]

WUop—ne—llig-2—Wbt [0 results] W2 A W3 A W4 |[60 results]
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Baseline's Analysis

Major Drawback

All intermediate queries submitted. = —  Bad run time!
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Baseline's Analysis

Major Drawback

All intermediate queries submitted. = —  Bad run time!

Estimate the result list length before query submission.
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Co-occurrence based Estimations

Estimate: "information retrieval" "query formulation" + "web search"
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Co-occurrence based Estimations

Estimate: "information retrieval" "query formulation" + "web search"

Known: "information retrieval" "query formulation" 87 100 results
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Co-occurrence based Estimations

Estimate: "information retrieval" "query formulation" + "web search"

Known: "information retrieval" "query formulation" 87 100 results

"information retrieval" + "web search" 16% remain
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Co-occurrence based Estimations

Estimate: "information retrieval" "query formulation" + "web search"

Known: "information retrieval" "query formulation" 87100 results
query

"information retrieval" + "web search" 16% remain

"query formulation" + "web search" 22 % remain
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Co-occurrence based Estimations

Estimate: "information retrieval" "query formulation" + "web search"

Known: "information retrieval" "query formulation" 87100 results
"information retrieval" + "web search" 16% remain
"query formulation" + "web search" 22 % remain
Our estimation scheme: avg(16% , 22%) = 19%

87100 - 0.19 = 16500 results
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Co-occurrence based Estimations

Estimate: "information retrieval" "query formulation" + "web search"

Known: "information retrieval" "query formulation" 87 100 results
"information retrieval" + "web search" 16 % remain
"query formulation" + "web search" 22 % remain

Our estimation scheme: avg(16%, 22%) = 19%
87100 - 0.19 = 16500 results
Control: Google 35700 results
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Co-occurrence based Estimations

Estimate: "information retrieval" "query formulation" + "web search"

Known: "information retrieval" "query formulation" 87 100 results
"information retrieval" + "web search" 16 % remain
"query formulation" + "web search" 22 % remain

Our estimation scheme: avg(16%, 22%) = 19%
87100 - 0.19 = 16500 results
Control: Google 35700 results

Observation

Our scheme usually underestimates the real result list length.

Matthias Hagen, Benno Stein Applying the User-over-Ranking Hypothesis to Query Formulation 21



“Informed” Baseline

W1, Wa, W3, W4
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“Informed” Baseline

Wi, Wa, W3, W4

w1
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“Informed” Baseline

Wi, Wa, W3, W4

W1 [15 000 estimated]
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“Informed” Baseline

Wi, Wa, W3, W4

W1 [15 000 estimated]

W1 A W2 [50 estimated]
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“Informed” Baseline

Wi, Wa, W3, W4

W1 [15 000 estimated]

WUbg—tlo [50 estimated)]

[0 results]
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“Informed” Baseline

Wi, Wa, W3, W4

W1 [15 000 estimated]

Wt (50 estimated] W71 A W3 [70 estimated]
[0 results]
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“Informed” Baseline

Wi, Wa, W3, W4

W1 [15 000 estimated]

Wt (50 estimated] W71 A W3 [70 estimated]
[0 results] [90 results]
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“Informed” Baseline
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“Informed” Baseline

Wi, Wa, W3, W4

W1 [15 000 estimated]

Wt [50 estimated] |W71 A W3|[70 estimated]

[0 results] [90 results]
(< 100)

W1 A W3 A W4 [30 estimated]
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“Informed” Baseline

Wi, Wa, W3, W4

W1 [15 000 estimated]

N

Wg—ntto [50 estimated] (W1 A W3 [70 estimated]
[0 results] [90 results]

(< 100)

WA Wbt [30 estimated]
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“Informed” Baseline

Wy, Wa, W3, W4

N

W1 [15 000 estimated] W2 [20 000 estimated]
Wg—ntto [50 estimated] (W1 A W3 [70 estimated] W2 A W3 [1500 estimated]
[0 results] [90 results]
(< 100)
WA Wbt [30 estimated] W2 A W3 A W4 [40 estimated]
[0 results]
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“Informed” Baseline

Wy, Wa, W3, W4

N

W1 [15 000 estimated] W2 [20 000 estimated]
Wt (50 estimated] W71 A W3 [70 estimated] W2 A W3 [1500 estimated]
[0 results] [90 results]

WA Wbt [30 estimated] W2 A W3 A W4 | [40 estimated]

[0 results] [60 results]
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“Informed” Baseline

Wy, Wa, W3, W4

N

W1 [15 000 estimated] W2 [20 000 estimated]
Wt (50 estimated] W71 A W3 [70 estimated] W2 A W3 [1500 estimated]
[0 results] [90 results]

WA Wbt [30 estimated] W2 A W3 A W4 | [40 estimated]

[0 results] [60 results]
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Heuristic

Informed baseline +  heuristic reordering of the keywords at each step
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Experimental Setup

@ 775 papers on Computer Science (the known-items)

@ 15 keywords extracted from each

Matthias Hagen, Benno Stein Applying the User-over-Ranking Hypothesis to Query Formulation



Experimental Setup

@ 775 papers on Computer Science (the known-items)

@ 15 keywords extracted from each

@ Bing API as search engine
@ Set k =100

@ Measure number of submitted Web queries

A\
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Experimental Results

Number of keywords 5 10 15
Promisin or not possible 614 328 86
'SINg query found 161 447 689
heuristic 10.39 24.93 53.78

Avg. queries submitted informed 10.36 27.01 108.78
baseline 11.81 30.94 116.22
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Experimental Results

11¢

Avg. ratio of submitted queries

06 Heuristic ——

Informed -
08 o Baseline ------
04+
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Number of keywords

10
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Almost the end: The take-away messages!
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What we have done

@ User-over-Ranking

o longer queries — fewer results
o optimum retrieval performance
— user capacity

@ Heuristic for promising queries

@ Use cases:

o Known-item finding
o Empty results lists
o Query sessions
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What we have (not) done

@ User-over-Ranking @ Co-occurrence source
o longer queries — fewer results @ User study

o optimum retrieval performance

— user capacity

@ Heuristic for promising queries
@ Use cases:

o Known-item finding
o Empty results lists
o Query sessions
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What we have

@ User-over-Ranking @ Co-occurrence source
o longer queries — fewer results @ User study

o optimum retrieval performance
— user capacity

@ Heuristic for promising queries

@ Use cases: Thank yOU

o Known-item finding @
o Empty results lists
o Query sessions
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