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Introduction

The complete session:

1. “information retrieval”
2. “information retrieval” “query formulation”
3. “information retrieval” “query formulation” “Web search”
4. “information retrieval” “search session”
5. “search session” “user support”
6. “search engine” “cost optimization”
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Search Strategies for Keyword Queries
Introduction

The complete session:

1. “information retrieval”
2. “information retrieval” “query formulation”
3. “information retrieval” “query formulation” “Web search”
4. “information retrieval” “search session”
5. “search session” “user support”
6. “search engine” “cost optimization”

The
⋃

i∈1...6
{queryi} \ {“user support”} query:

The maximum query.
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Search Strategies for Keyword Queries
Problem Statement Maximum Query

Maximum query:

q An “as many keywords as possible” query

q Best single query to capture user’s articulated information need

q Ideally not too many results: user can check complete result list

Ü “User over Ranking”

q Potential of improved user experience in search sessions
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Search Strategies for Keyword Queries
Problem Statement Maximum Query

Maximum query:

q An “as many keywords as possible” query

q Best single query to capture user’s articulated information need

q Ideally not too many results: user can check complete result list

Ü “User over Ranking”

q Potential of improved user experience in search sessions

Remarks:

q Maximum queries can be computed at server site or at client site.

q Current search engines do not suggest maximum queries.

q Analysis at client site ∼ “Black-box index analysis”
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Search Strategies for Keyword Queries
Problem Statement Maximum Query

Given:

1. A set W of keywords.

2. A query interface for a Web search engine S.

3. An upper bound k on the result list length.

Todo:

q Find a maximum subset Q ⊆ W yielding at most k Web results.

Consider cost: Minimize the number of submitted Web queries to find Q.
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w1, w2, w3, w4
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Search Strategies for Keyword Queries
Co-occurrence-based Web Count Estimation

Observation:

All intermediate queries are submitted to the search engine.

Concept of heuristic search:

Use under/over estimations for a query candidate’s Web count before submission.
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Search Strategies for Keyword Queries
Co-occurrence-based Web Count Estimation

Observation:

All intermediate queries are submitted to the search engine.

Concept of heuristic search:

Use under/over estimations for a query candidate’s Web count before submission.

Example:

“information retrieval” 2,500,000 results ( )

“information retrieval” “query formulation” 25,000 results ( )

Ü Yield factor γ(IR + QF) = 0.01
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Search Strategies for Keyword Queries
Co-occurrence-based Web Count Estimation

Estimate:

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

Numbers known so far:

“information retrieval” “query formulation” 25,000 results ( )

γ(IR + WS) = 0.06

γ(QF + WS) = 0.16
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Estimate:

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

Numbers known so far:

“information retrieval” “query formulation” 25,000 results ( )

γ(IR + WS) = 0.06

γ(QF + WS) = 0.16

Our scheme: 25,000 · avg(0.06, 0.16) = 2,750 estimated
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Search Strategies for Keyword Queries
Co-occurrence-based Web Count Estimation

Estimate:

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

Numbers known so far:

“information retrieval” “query formulation” 25,000 results ( )

γ(IR + WS) = 0.06

γ(QF + WS) = 0.16

Our scheme: 25,000 · avg(0.06, 0.16) = 2,750 estimated

Comparison: 10,000 results ( )

Ü Co-occurrence-based estimations usually underestimate real Web count.
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Search Strategies for Keyword Queries
Co-occurrence-based Web Count Estimation

During the search a co-occurrence graph is built up and maintained:
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Remarks:

This graph can be built in a sandbox, e.g. based on Wikipedia.
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w1, w2, w3, w4

w1 [15 000 estimated]

w1 ∧ w2 [50 estimated]
[0 results]
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w1 [15 000 estimated]

w1 ∧ w2 [50 estimated]
[0 results]

w1 ∧ w3 [70 estimated]
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Search Strategies for Keyword Queries
Analysis and Results

Corpus and setup:

1. Collection with 775 CS papers from major conferences and journals.

2. 15 keywords are extracted per document, using extractor from [1].

3. Result set length k = 100 (∼ processing capacity).

4. Measure number of submitted Web queries (Bing API as search engine).

[1] Barker/Cornacchia. Using noun phrase heads to extract document keyphrases. Proc. AI 2000, pp. 40-52.
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Search Strategies for Keyword Queries
Analysis and Results

Corpus and setup:

1. Collection with 775 CS papers from major conferences and journals.

2. 15 keywords are extracted per document, using extractor from [1].

3. Result set length k = 100 (∼ processing capacity).

4. Measure number of submitted Web queries (Bing API as search engine).

[1] Barker/Cornacchia. Using noun phrase heads to extract document keyphrases. Proc. AI 2000, pp. 40-52.

Number of keywords 5 10 15

No maximum query possible 595 328 86
Maximum query found 180 447 689

Avg. queries submitted informed 10.90 24.44 108.78
Avg. queries submitted baseline 12.67 29.40 116.22

Avg. Web query time (ms) 252.28 337.09 404.86

Avg. size maximum query informed 3.21 7.83 10.55
Avg. size maximum query baseline 3.21 7.90 10.57
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Analysis and Results
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Search Strategies for Keyword Queries
Almost the End (The take-away messages ;–) )

What we have done:

q Maximum Query problem statement

q External (client site) algorithms

q Co-occurrence based heuristics

q Heuristics outperform baselines

q Query Cover (in the WI paper)
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Search Strategies for Keyword Queries
Almost the End (The take-away messages ;–) )

What we have done:

q Maximum Query problem statement

q External (client site) algorithms

q Co-occurrence based heuristics

q Heuristics outperform baselines

q Query Cover (in the WI paper)

Open problems / work in progress:

q Improved heuristics

q Co-occurrence source

q User study
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User over Ranking Hypothesis
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Search Strategies for Keyword Queries
User over Ranking Hypothesis

q User can tell enough about her information need to overspecify a search.

q User can spent a certain amount of time to analyze results.

q Rely on user rather than on ranking algorithms:
exploit processing capacity, considering “as many keywords as possible”.
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set size
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User over Ranking Hypothesis

q User can tell enough about her information need to overspecify a search.

q User can spent a certain amount of time to analyze results.

q Rely on user rather than on ranking algorithms:
exploit processing capacity, considering “as many keywords as possible”.
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optimum retrieval
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result set size = k

Probability for Retrieval Success
58 Hagen/Stein@TIR [∧] 31. August 2010



Thank you!


