
24-07-13 – Washington DC, USA
https://ir.web.th-koeln.de

Evaluation of Temporal Change 
in IR Test Collections
ICTIR 2024

Jüri Keller, Timo Breuer, Philipp Schaer



Problem
2Evaluation of Temporal Change in IR Test Collections

Documents

Information
Need

Results

Query

Index

Matching

User



Problem
3Evaluation of Temporal Change in IR Test Collections

Documents

Information
Need

Results

Query

Index

MatchingRelevance 
Assessment

User



Problem
4Evaluation of Temporal Change in IR Test Collections

Documents

Information
Need

Results

Query

Index

MatchingRelevance 
Assessment

User

𝑡!

𝑡!

𝑡"



Problem
5Evaluation of Temporal Change in IR Test Collections

Documents

Information
Need

Results

Query

Index

MatchingRelevance 
Assessment

User

Corpus 
expansion Document

updates

Corpus 
shrinkage

Relevance 
vanishes

Relevance 
gains

System 
updates

Topic 
removed

Topics 
Added

Users 
understating of 

information 
needs

Cause of 
information 

needs
User 

behavior

User 
Interest

User 
knowledge

System 
personalizes

Text 
representation

Traffic of 
queries

System 
learns

Results 
Quantity

Terminology

Meaning of 
LanguageDomain of 

corpus

Style of 
language

Document 
update rate

Subject of 
documents



Problem
6Evaluation of Temporal Change in IR Test Collections

Documents

Information
Need

Results

Query

Index

MatchingRelevance 
Assessment

User

Corpus 
expansion Document

updates

Corpus 
shrinkage

Relevance 
vanishes

Relevance 
gains

System 
updates

Topic 
removed

Topics 
Added

Users 
understating of 

information 
needs

Cause of 
information 

needs
User 

behavior

User 
Interest

User 
knowledge

System 
personalizes

Text 
representation

Traffic of 
queries

System 
learns

Results 
Quantity

Terminology

Meaning of 
LanguageDomain of 

corpus

Style of 
language

Document 
update rate

Subject of 
documents

§ IR systems are exposed to constant change

§ Evaluations abstract these changes

§ New methodologies needed to compare results
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How can we quantify the impact of 
changes in the evaluation setup 

on the retrieval results?
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Contributions
Evaluation of Temporal Change in IR Test Collections

§ C1: Definition of a classification schema to 

describe evolving retrieval scenarios

§ C2: Propose measures to quantify change

§ C3: Test methodology in an evaluation study

§ C4: Discuss the results and challenges
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CREATE UPDATE DELETE
Extension of 
document 
collection

Document content 
changed (e.g., 
online
news articles, or 
websites)

Documents 
removed (e.g., due 
to licensing issues)

New queries / 
topics (like 
current topics of 
interest)

Changed (head) 
queries from user 
logs (e.g., changed 
popularity)

Removed topics
(due to missing
interest or 
inappropriateness)

Added new 
relevance labels 
(from old or new 
assessors)

Assessors changed 
their mind; new 
judgment 
guidelines

Relevance labels
removed (due to
low inter-rater 
agreement)
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describe evolving retrieval scenarios
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§ C3: Test methodology in an evaluation study
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Contributions
Evaluation of Temporal Change in IR Test Collections

Evolving Rankings

Comparing Effectiveness

Conclusions



§ Evolving test collection influence the rankings
§ Systems are static but rankings change
§ Similarity deteriorates over time

§ Effectiveness fluctuates over time
§ Ranking of systems changes
§ No agreement between effectiveness and ranking similarity

The measured effectiveness is not temporally 
reliable by default
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§ Direct comparison of effectiveness is not sufficient
§ Recall base changes
§ Mainly the environment effect is measured

§ Advanced comparison strategy needed
§ Relate the experimental system to a pivot system
§ Compare the deltas
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Comparing Effectiveness
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Comparing Effectiveness

ℛ"Δ(nDCG)nDCG ΔRI(nDCG)

Pivot measures can compare results across time

𝑡! 𝑡" 𝑡# 𝑡" 𝑡# 𝑡" 𝑡#

static dynamic
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Conclusions

Results depend on 
the point in time

Most effective 
system is not the 

most robust

We need to account 
for the temporal 

dimension

How do users perceive 
the changes?

Per topic differences 
can amplify
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Thank You!


