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Previous Work on Dynamics

Characterizing Change

Implications of Change



Characterizing Change
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Implications of Change
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Implications of Change

On Ranking?



Implications of Change on Ranking

* Gross Measures of Document Change

Are there general characteristics of document
dynamics indicate high quality pages?

* Representing Term-Level Change Within the
Document
Are there characteristics of a document’s dynamic

content that indicate some content may be more
important?



Test Setup: Queries & Documents

18K Queries, 2.5M Judged Documents
— 5-level relevance judgment (Bad...Perfect)

2.5M Documents crawled weekly for 10 weeks

Navigational queries
— 2k queries identified with a “Perfect” judgment
60/40 Training/Test split



e 18K Queries, 2.5

e 2.5M Document

Test Setup: Queries & Documents

— 5-level relevanc

* Navigational queries

\.

— 2k queries identified with a “Perfect” judgment

* 60/40 Training/Test split




Measuring Change: Shingleprints
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Documents Changed

Change & Relevance

Relevance Level
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Change & Relevance

* More relevance documents tend to change
more often, and to a greater degree than non-
relevant documents.

e Could favoring dynamic documents in ranking
improve performance?



Favoring Dynamic Documents

Language-Modeling Ranking Function:

P(D|Q) o< P(D)P(Q|D)



Favoring Dynamic Documents

Language-Modeling Ranking Function:

Uniform Prior:

P(D) x 1.0

“Static Model”



Favoring Dynamic Documents

Language-Modeling Ranking Function:

P(D|Q) o< P(D)P(Q|D)

Uniform Prior: “Change” Prior:

P(D)x1.0  P.,(D) o (ShDiff(D) + 1)"



% Gain/Loss in NDCG

Favoring Dynamic Documents
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Change Within the Document

Are there characteristics of a document’s
dynamic content that indicate some content
may be more important?
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Change Within the Document

Short-Lived Vocabulary

Long-Lived Vocabulary
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Leveraging Change Within the
Document

ldentifying transient & permanent vocabulary:

* Short-lived: come & go quickly

in fewer than 50% of the document’s slices
* Medium-lived:

in 50-90% of the document's slices

* Long-lived: tend to stick for a long time

in >90% of the document’s slices



Leveraging Change Within the
Document

Model relevance as a mixture of LONG-
MEDIUM- and SHORT-lived vocabulary:

P(D|Q) x P(D)(ALP(QIDy)
+A P(Q| D)
+AsP(QIDs))

“Dynamic Model”



Leveraging Change Within the
Document

Model relevance as a mixture of LONG-
MEDIUM- and SHORT-lived vocabulary:

P(D|Q) < P(D)(ALP(Q|Dr)
A P(QIDar)  mihesmgion
+AsP(QIDs))

“Dynamic Model”



% Gain/Loss in NDCG
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% Gain/Loss in NDCG
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Change & Relevance Ranking

* Presented two methods for leveraging
changing content in relevance ranking:

— Query-Independent Change Prior, favoring
dynamic documents irrespective of query

— Dynamic Document Representation, differentially
weighting long-term and short-term vocabulary

e Combined Model: Best of both worlds?
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Conclusion & Next Steps

* Documents change, and we can use
characteristics of those dynamics to improve

retrieval performance.

* Presented two complementary methods of
leveraging change in ranking.

* Focus here on navigational queries; current
work is looking at dynamic information needs.

Relevance may change over time.
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