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OWS at LongEval
Motivation: Imagine you Have Seen something Again and Again and Again...
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OWS at LongEval
Motivation: Imagine you Have Seen something Again and Again and Again...

How should this change the behaviour of Bill Murray?
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OWS at LongEval
Motivation: Imagine you Have Seen something Again and Again and Again...

How should this change the behaviour of a search engine?
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OWS at LongEval
How Should a Search Engine behave if it has seen the Query before?
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OWS at LongEval
How Should a Search Engine behave if it has seen the Query before?

How can we incorporate past relevance information if documents might be gone?

❑ During indexing: rewrite documents via corpus graph and reverted index
❑ During retrieval: Rewriting the queries via keyqueries
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OWS at LongEval
Past Relevance Information in the Index: Corpus Graph + Reverted Index

Query:

corpus to evaluate web search over time
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Past Relevance Information in the Index: Corpus Graph + Reverted Index

Query:

corpus to evaluate web search over time

Relevant document d:
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OWS at LongEval
Past Relevance Information in the Index: Corpus Graph + Reverted Index

Query:

corpus to evaluate web search over time

Relevant document d:

Reverted Index:
[Pickens’10]

❑ corpus to evaluate web search over time ⇒ d
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OWS at LongEval
Past Relevance Information in the Index: Corpus Graph + Reverted Index

We observe more queries:

continuous evaluate web search over time

Relevant document d:

Reverted Index:
[Pickens’10]

❑ corpus to evaluate web search over time ⇒ d

❑ continuous evaluate web search over time ⇒ d
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OWS at LongEval
Past Relevance Information in the Index: Corpus Graph + Reverted Index

Transfer the reverted index via the corpus graph:
[MacAvaney’22]

❑ For each query–document pair q, d in the reverted index:

– Submit document d as query to the current index
– Add 10 · q to the top-1 hit
– Add 9 · q to the top-2 hit
– Add 8 · q to the top-3 hit
– . . .

❑ Do normal retrieval on the resulting reverted index
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OWS at LongEval
Past Relevance Information in the Index: Corpus Graph + Reverted Index

Transfer the reverted index via the corpus graph:
[MacAvaney’22]

❑ For each query–document pair q, d in the reverted index:

– Submit document d as query to the current index
– Add 10 · q to the top-1 hit
– Add 9 · q to the top-2 hit
– Add 8 · q to the top-3 hit
– . . .

❑ Do normal retrieval on the resulting reverted index

Results on Overlapping Queries

Condensed nDCG@10
June August

BM25 0.407 0.346
BM25@Reverted Index 0.429 0.371
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OWS at LongEval
Past Relevance Information for Retrieval: Keyqueries

How to re-write queries for past relevance judgments?
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OWS at LongEval
Past Relevance Information for Retrieval: Keyqueries

How to re-write queries for past relevance judgments?

We use the concept of so-called Keyqueries
[Gollub’13]

Given a document d and a query q. The query q is a keyquery for d if and only if:

1. q retrieves d within its top-results
2. q does not overfit to d

3. q is minimal
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OWS at LongEval
Examples for Keyqueries

Lets build a keyquery for Document d:
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OWS at LongEval
Examples for Keyqueries

Lets build a keyquery for Document d:

Does not retrieve d in the top-results ⇒ no keyquery
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OWS at LongEval
Examples for Keyqueries

Lets build a keyquery for Document d:

Overfits to d ⇒ no keyquery
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OWS at LongEval
Examples for Keyqueries

Lets build a keyquery for Document d:

No overfitting + d in top-results ⇒ We have a keyquery
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OWS at LongEval
Keyqueries on LongEval

To apply keyqueries, we:

❑ Counterfactually assume past relevant documents would still exist
❑ Remove all counterfactual documents from retrieval results
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OWS at LongEval
Keyqueries on LongEval

To apply keyqueries, we:

❑ Counterfactually assume past relevant documents would still exist
❑ Remove all counterfactual documents from retrieval results

Results on Overlapping Queries

Condensed nDCG@10
June August

BM25 0.407 0.346
BM25@Reverted Index 0.429 0.371
KeyQueries 0.572 0.488
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OWS at LongEval
Additionally, we also applied LTR

❑ We used LambdaMART
❑ Over 100 features (including reverted index + Keyqueries)
❑ Derived from submissions to the Workshop on Open Web Search

Condensed nDCG@10
June August

BM25 0.407 0.346
BM25@Reverted Index 0.429 0.371
KeyQueries 0.572 0.488
LTR 0.414 0.355
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Conclusion
Focus on overlapping queries with the same intend but changed/gone documents

❑ Reverted index with corpus graph during indexing time
❑ Keyqueries during retrieval time
❑ Both effective stand-alone: still, keyqueries worked much better
❑ Are not really effective combined via LTR

Implementation available online: github.com/OpenWebSearch/LONGEVAL-24
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Conclusion
Focus on overlapping queries with the same intend but changed/gone documents

❑ Reverted index with corpus graph during indexing time
❑ Keyqueries during retrieval time
❑ Both effective stand-alone: still, keyqueries worked much better
❑ Are not really effective combined via LTR

Implementation available online: github.com/OpenWebSearch/LONGEVAL-24

Future work

❑ Implement exhaustive search over possible keyqueries
❑ Try to bring the reverted index to the same effectiveness as keyqueries
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Conclusion
Focus on overlapping queries with the same intend but changed/gone documents

❑ Reverted index with corpus graph during indexing time
❑ Keyqueries during retrieval time
❑ Both effective stand-alone: still, keyqueries worked much better
❑ Are not really effective combined via LTR

Implementation available online: github.com/OpenWebSearch/LONGEVAL-24

Future work

❑ Implement exhaustive search over possible keyqueries
❑ Try to bring the reverted index to the same effectiveness as keyqueries

Thank You!
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