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Stage 1: Retrieve candidate results from a corpus
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Stage 2: Re-order the candidates
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Re-order the candidates

q best atlanta bbq

Terrier ¥



What if we consider the re-ranking process as an e

Environment: Actions:
Initial Ranking Final Ranking Agenh Backfill
[empty] 4 d A
Y.ml State:
aaD Remaining budget
\Re-Rankerj
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begin

If remaining budget > 0

end

Traditional

Backfill

Re-Ranking
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begin

If remaining budget > 0
Environment: State:
Final Remaining budget = 3

Traditional

[empty]

Re-Ranking
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begin

Score Batch Backfill end

If remaining budget > 0

(o o o] )
Re-Ranker Environment: State:
O Final Remaining budget = 3
Traditional
[empty]
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begin

Score Batch Backfill end

If remaining budget > 0

Re-Ranker Environment: State:

Final Remaining budget = 2

Traditional

Re-Ranking
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begin

Score Batch Backfill end

If remaining budget > 0

Re-Ranker Environment: State:

Remaining budget = 1

Traditional
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begin

Score Batch Backfill end

If remaining budget > 0

Re-Ranker Environment: State:

Remaining budget = 0

Traditional

Re-Ranking
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begin

If remaining budget > 0

(o o o) ]
Re-Ranker Environment: State:

Initial i Remaining budget = 0

Traditional

[empty]

Re-Ranking
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This is similar to how a user might traverse search results.
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About 2,210,000 results for “adaptive re-ranking”

Complementary Incremental Hashing With Query-Adaptive Re-Ranking for...
Xing Tian, Wing W. Y. Ng, Haibo Wang, S. Kwong
Computer Science * IEEE Transactions on Multimedia « 8 May 2020

€67 | PDF Viewon IEEE W Save A Alert 66 Cite

Database-adaptive Re-ranking for Enhancing Cross-modal Image Retrieval
Rintaro Yanagi, Ren Togo, Takahiro Ogawa, M. Haseyama - Computer Science * ACM Multimedia

17 October 2021
661 Viewon ACM M Save A Alert 66 Cite

Bagging-boosting-based semi-supervised multi-hashing with query-adaptiv...
Wing W. Y. Ng, Xiancheng Zhou, Xing Tian, Xizhao Wang, D. Yeung

Computer Science * Neurocomputing * 31 January 2018
6622 | PDF View via Publisher W Save A& Alert 66 Cite

Adaptive Re-ranking of Deep Feature for Person Re-identification
Yong Liy, L. Shang, A. Song - Computer Science * ArXiv + 21 November 2018
662 | PDF IS View PDFonarXiv W Save A Alert 66 Cite

Adaptive Re-Ranking with a Corpus Graph

Sean MacAvaney, N. Tonellotto, C. Macdonald

Computer Science * Proceedings of the 31st ACM International... © 18 August 2022
PDF Viewon ACM M Save A Alert 66 Cite

Query Based Adaptive Re-ranking for Person Re-identification
A.J. Ma, Ping Li + Computer Science < ACCV - 1 November 2014
6623 | PDF View via Publisher W Save A Alert 66 Cite

Two-Layer Localized Sensitive Hashing with Adaptive Re-Ranking

Wing W. Y. Ng, Sichao Lei, Xing Tian

Computer Science * International Conference on Wavelet Analysis and... * 1 July 2018
662 Viewon IEEE W Save A& Alert 66 Cite
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But users may apply other strategies, too.

\\ adaptive re-ranking Q

About 2,210,000 results for “adaptive re-ranking”

Complementary Incremental Hashing With Query-Adaptive Re-Ranking for...

Xing Tian, Wing W. Y. Ng, Haibo Wang, S. Kwong
Computer Science * IEEE Transactions on Multimedia « 8 May 2020
€67  PDF Viewon IEEE W Save A Alert 66 Cite

Database-adaptive Re-ranking for Enhancing Cross-modal Image Retrieval

Rintaro Yanagi, Ren Togo, Takahiro Ogawa, M. Haseyama * Computer Science + ACM Multimedia
17 October 2021
661 ViewonACM M Save A Alert &6 Cite

Bagging-boosting-based semi-supervised multi-hashing with query-adaptiv...

Wing W. Y. Ng, Xiancheng Zhou, Xing Tian, Xizhao Wang, D. Yeung

Computer Science * Neurocomputing * 31 January 2018
6622 | PDF View via Publisher W Save A& Alert 66 Cite

Adaptive Re-ranking of Deep Feature for Person Re-identification
Yong Liy, L. Shang, A. Song - Computer Science * ArXiv + 21 November 2018
662 | PDF IS View PDFonarXiv W Save A Alert 66 Cite

Adaptive Re-Ranking with a Corpus Graph

Sean MacAvaney, N. Tonellotto, C. Macdonald

Computer Science * Proceedings of the 31st ACM International... © 18 August 2022
PDF Viewon ACM M Save A Alert 66 Cite

Query Based Adaptive Re-ranking for Person Re-identification
A.J. Ma, Ping Li + Computer Science < ACCV - 1 November 2014
6623 | PDF View via Publisher W Save A Alert 66 Cite

Two-Layer Localized Sensitive Hashing with Adaptive Re-Ranking

Wing W. Y. Ng, Sichao Lei, Xing Tian

Computer Science * International Conference on Wavelet Analysis and... * 1 July 2018
662 View on IEEE W Save A Alert &6 Cite
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Abstract Figures and Tables 22 Citations 43 References Related Papers
Related Papers
Multi-agent adaptive boosting on semi-supervised water supply
clusters
M. Herrera, J. Izquierdo, R. Pérez-Garcia, |. Montalvo

Computer Science - Adv. Eng. Softw.
2012

6642 W Save 4 Alert

Semi-Supervised Boosting for Multi-Class Classification

Hamed Valizadegan, Rong Jin, Anil K. Jain

Computer Science + ECML/PKDD

2008

Most semi-supervised learning algorithms have been designed for binary
classification, and are extended to multi-class c...

66 68 W Save 4 Alert

Weighted multi-deep ranking supervised hashing for efficient image
retrieval

Jiayong Li, Wing W. Y. Ng, Xing Tian, S. Kwong, Hui Wang

Computer Science - Int. J. Mach. Learn. Cybern.

2020

Deep hashing has proven to be efficient and effective for large-scale image
retrieval due to the strong representation c...

. &M Universit e
Terrier - ¥ s Glseow o ..

5



Introducing the action

Based on the Clustering Hypothesis: Relevant documents are often “close” to one another.

Environment: Actions:

Score Batch (initial) Backfill
C é D
Y-ml Find Neighbours Score Batch (frontier)

\Re-Ranker/

Initial Ranking Final Ranking

[empty]

State:
Remaining budget

Frontier

[empty]
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“Alternate” Strategy: Alternate between scoring
from initial pool and neighbours. [cikm2022]

aaD else
Re-Ranker

’, else
Ad aPtch begin Score Batch (initial) Find Neighbours Score Batch (frontier)

Re - Ru n ki n g If remaining budget = 0

Backfill end

ALTERNATE
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begin

(o o o
Re-Ranker

Adaptive
Re-Ranking

ALTERNATE

else

else
Score Batch (initial) Find Neighbours Score Batch (frontier)

If remaining budget = 0

Backfill end

Environment: State:
Final Remaining budget = 3
lempty] Frontier

[empty]
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begin

(o o o
Re-Ranker

Adaptive
Re-Ranking

ALTERNATE

else
Score Batch (initial) Find Neighbours Score Batch (frontier)

If remaining budget = 0

Backfill end

Environment:

State:
Remaining budget = 2

Frontier

[empty]
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begin

(o o o
Re-Ranker

Adaptive
Re-Ranking

ALTERNATE

Score Batch (initial)

If remaining budget =

Initial

else

Find Neighbours

Score Batch (frontier)

Backfill

Environment:

State:

Remaining budget =
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begin

(o o o
Re-Ranker

Adaptive
Re-Ranking

ALTERNATE

else

else
Score Batch (initial) Find Neighbours Score Batch (frontier)

If remaining budget = 0

Backfill end

Environment: State:

Initial Remaining budget = 1

Frontier

[empty]
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begin

(o o o
Re-Ranker

Adaptive
Re-Ranking

ALTERNATE

else

else
Score Batch (initial) Find Neighbours Score Batch (frontier)

If remaining budget = 0

Backfill end

Environment: State:

Initial Remaining budget = 0

Frontier

[empty]
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(o o o
Re-Ranker

Adaptive
Re-Ranking

ALTERNATE

else

else
begin Score Batch (initial) Find Neighbours Score Batch (frontier)

If remaining budget = 0

Environment: State:

Initial Remaining budget = 0

[empty] :
Frontier

[empty]
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TREC DL 2020
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“Alternate’” works, but there must he a
smarter strategy, right?

/

(¥

b )

Oracle )

If batch from initial will give more relevant documents than frontier

begin

Score Batch (frontier)
else

Score Batch (initial)

Find Neighbours

If remaining budget > 0

else

Backfill end
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TREC DL 2019 (dev)

There’s considerable room to improve upon Alternate.

TREC DL 2020 (test)

Pipeline Agent GARp, 25 GAR;;  GARpos GAR,
BM25»MonoT5 Non-Adaptive 0.699 0.699 0.711 0.711
Alternate 0.726 0.743 0.743 0.749
Oracle 0.747 0.786 0.748 0.768
TCT»MonoT5 Non-Adaptive 0.704 0.704 0.693 0.693
Alternate 0.733 0.724 0.719 0.710
Oracle 0.793 0.766 0.762 0.754
D2Q»MonoT5 Non-Adaptive 0.747 0.747 0.731 0.731
Alternate 0.757 0.766 0.748 0.748
Oracle 0.797 0.798 0.791 0.793
SPLADE»MonoT5 Non-Adaptive 0.737 0.737 0.731 0.731
Alternate 0.745 0.737 0.737 0.734
Oracle 0.807 0.783 0.777 0.781

nDCG
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Two-Phase:

Spend £ of your budget on the initial re-ranking
upfront, then move to neighbhours.

else else
begin Score Batch (initial) Find Nelghbours Score Batch (frontier) Backfill end

If remaining budget > k If remaining budget > 0
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Can outperform Alternate... But not always.

Ad a'Ptio\/C DL19 GARgum2s

. 0.76
Re-Ranking | .
T TR © :
e - e ;IVIZS\ Alternate

100 200 300 400 500 600 700 800 900

Cutoff k Non-Adaptive (traditional)
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Can outperform Alternate... But not always.

DL19 GARBwm25

Adaptive
Re-Ranking

: BM25

TWO-PHASE b0 GARMM

BM2°

: BM25

0.70 A
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Cutoff k




Can outperform Alternate... But not always...

And is sensitive to £

DL19 GARgwm25

P 0.76
Ad aPtLve 8 0.74
Re-Ranking

TWO-PHASE

100 200 300 400 500 600 700 800 900
Cutoff k
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begin

Threshold:

Only explore neighbours of documents that meet
relevance score threshold .

else

\

If doc has score > r
Score Batch (initial) Find Neighbours Score Batch (frontier)

else

If remaining budget = 0

Backfill end
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But users may apply other strategies, too.

\\ adaptive re-ranking Q

About 2,210,000 results for “adaptive re-ranking”

Complementary Incremental Hashing With Query-Adaptive Re-Ranking for...

Xing Tian, Wing W. Y. Ng, Haibo Wang, S. Kwong
Computer Science * IEEE Transactions on Multimedia « 8 May 2020
€67  PDF Viewon IEEE W Save A Alert 66 Cite

Database-adaptive Re-ranking for Enhancing Cross-modal Image Retrieval

Rintaro Yanagi, Ren Togo, Takahiro Ogawa, M. Haseyama * Computer Science + ACM Multimedia
17 October 2021
661 ViewonACM M Save A Alert &6 Cite

Bagging-boosting-based semi-supervised multi-hashing with query-adaptiv...

Wing W. Y. Ng, Xiancheng Zhou, Xing Tian, Xizhao Wang, D. Yeung

Computer Science * Neurocomputing * 31 January 2018
6622 | PDF View via Publisher W Save A& Alert 66 Cite

Adaptive Re-ranking of Deep Feature for Person Re-identification
Yong Liy, L. Shang, A. Song - Computer Science * ArXiv + 21 November 2018
662 | PDF IS View PDFonarXiv W Save A Alert 66 Cite

Adaptive Re-Ranking with a Corpus Graph

Sean MacAvaney, N. Tonellotto, C. Macdonald

Computer Science * Proceedings of the 31st ACM International... © 18 August 2022
PDF Viewon ACM M Save A Alert 66 Cite

Query Based Adaptive Re-ranking for Person Re-identification
A.J. Ma, Ping Li + Computer Science < ACCV - 1 November 2014
6623 | PDF View via Publisher W Save A Alert 66 Cite

Two-Layer Localized Sensitive Hashing with Adaptive Re-Ranking

Wing W. Y. Ng, Sichao Lei, Xing Tian

Computer Science * International Conference on Wavelet Analysis and... * 1 July 2018
662 View on IEEE W Save A Alert &6 Cite
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Abstract Figures and Tables 22 Citations 43 References Related Papers
Related Papers
Multi-agent adaptive boosting on semi-supervised water supply
clusters
M. Herrera, J. Izquierdo, R. Pérez-Garcia, |. Montalvo

Computer Science - Adv. Eng. Softw.
2012

6642 W Save 4 Alert

Semi-Supervised Boosting for Multi-Class Classification

Hamed Valizadegan, Rong Jin, Anil K. Jain

Computer Science + ECML/PKDD

2008

Most semi-supervised learning algorithms have been designed for binary
classification, and are extended to multi-class c...

66 68 W Save 4 Alert

Weighted multi-deep ranking supervised hashing for efficient image
retrieval

Jiayong Li, Wing W. Y. Ng, Xing Tian, S. Kwong, Hui Wang

Computer Science - Int. J. Mach. Learn. Cybern.

2020

Deep hashing has proven to be efficient and effective for large-scale image
retrieval due to the strong representation c...
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Can outperform Alternate... But not always...
And is sensitive to r

DL19 GARguas

Adaptive
Re-Ranking

THRESHOLD

0.70 A1

0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0.20
Threshold r
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Greedy:
Score from initial ranking or frontier based on
what gave the highest score recently.

If batch from initial gave higher score on most recent batch than frontier

begin

Score Batch (initial)

Find Neighbours

Score Batch (frontier)
else

else

Backfill end

If remaining budget > 0
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Adaptive
Re-Ranking

GREEDY

TREC DL 2019 (dev)

Also no hetter than Alternate

TREC DL 2020 (test)

Pipeline Agent GAR},05 GAR,, GARy,s GAR,,
BM25»MonoT5 Non-Adaptive 0.699 0.699 0.711 0.711
Oracle 0.747 0.786 0.748 0.768
Alternate 0.726 0.743 0.743 0.749
TwoPhase 0.741 0.743 0.743 0.744
Threshold 0.742 0.751 0.744 0.744
Greedy 0.723 0.737 0.743 0.744
TCT»MonoT5 Non-Adaptive 0.704 0.704 0.693 0.693
Oracle 0.793 0.766 0.762 0.754
Alternate 0.733 0.724 0.719 0.710
TwoPhase 0.733 0.722 0.719 0.707
Threshold 0.731 0.720 0.711 0.705
Greedy 0.731 0.725 0.713 0.708
D2Q»MonoT5 Non-Adaptive 0.747 0.747 0.731 0.731
Oracle 0.797 0.798 0.791 0.793
Alternate 0.757 0.766 0.748 0.748
TwoPhase 0.769 0.767 0.748 0.747
Threshold 0.766 0.767 0.746 0.745
Greedy 0.754 0.757 0.744 0.748
SPLADE»MonoT5 Non-Adaptive 0.737 0.737 0.731 0.731
Oracle 0.807 0.783 0.777 0.781
Alternate 0.745 0.737 0.737 0.734
TwoPhase 0.769 0.764 0.748 0.736
Threshold 0.766 0.759 0.746 0.744
Greedy 0.747 0.740 0.734 0.734
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Let’s make re-rankers smarter!

Moving beyond simply re-scoring an initial set of documents
Allowing re-rankers to pull in new relevant documents.

- - Simple heuristics are strong, but there’s room to improve

o=V’ Oracle results show considerable headroom.

[
\ , [ ] [ [ J L[] [ [ ] [ ]
... _ Fertile ground: more actions, multiple initial rankings, etc.

# 5 N\ Learning-to-re-rank? Learning to stop? Multi-armed bandits¢ Etc.
[

Code: https://github.com /terrierteam/pyterrier _adaptive
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https://github.com/terrierteam/pyterrier_adaptive

Adaptive Re-Ranking as an
Information-Seeking Agent

* Building off CIKM 2022 proposal for “adaptive
re-ranking”
* There is considerable room for improvement in

pipelines by employing smarter agents
* The “Alternate” adaptive strategy is a
remarkably strong baseline i
* Sets the stage for work that learns a good
strategy for re-ranking
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