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Learning 

from 

Preferences

Rankings (Relative) 

--- How much you 
score it out of 5?

--- Do you like movie A over B?

Learning from Preference (Relative) Feedback

Multitude of Applications

Recommender 
Systems



Limitations of the Existing Framework

Saha & Gupta, Optimal and Efficient Dynamic Regret Algorithms for Non-Stationary Dueling Bandits. ICML’22

Problem setup: Dueling Bandits

Performance Measure?



A Strong Notion of Regret!

However…

Best-Response Regret
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Preference matrix as a 2 player Zero-Sum Game

1 2 3 4 5

1 0.5 0.53 0.54 0.56 0.6

2 0.47 0.5 0.53 0.58 0.61

3 0.46 0.47 0.5 0.54 0.57

4 0.44 0.42 0.46 0.5 0.51

5 0.4 0.39 0.43 0.49 0.5

𝑃 ∈ 0,1 𝐾×𝐾 ෨𝑃 ∈ −1,1 𝐾×𝐾

෨𝑃 = 2𝑃 − 1 (0.06,-0.06)

1 2 3 4 5

1 0 0.06 0.08 0.12 0.20

2 -0.06 0 0.06 0.16 0.22

3 -0.08 -0.06 0 0.08 0.04

4 -0.12 -0.16 -0.08 0 0.02

5 -0.20 -0.22 -0.07 -0.02 0

Best-Response Regret!

… hence the Learner must randomize!



Personalization: Contextual DB

“Contextual” Regret:                    
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𝑤ℎ𝑒𝑟𝑒 𝒑𝒕 ∈ Δ𝐾×𝐾 
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Strongest opponent   

Assume: 𝑓: Context ↦ Preference matrix;

Policy Regret

Best Response 
Regret

𝜋: Context ↦ Arm  

Contextual Best-Response DB

Dudik, Hofmann, Schapire, Slivkins. Contextual Dueling Bandits. COLT’15

▪ Suboptimal 

▪ (or) Runtime in-efficient

▪ But not BOTH

Dudik et al. (2015)

Saha, Krishnamurthy. Efficient and Optimal Algorithms for Contextual Dueling Bandits under Realizability. ALT’22



Offline vs Online Regression Oracle



Result (Finite Actions)

Experiments

for special classes!          



Continuous Action Spaces

Main Algorithm



Results

for special classes!          

Special Classes

Paper

Poster + More



Follow-up/ questions?

aadirupa.saha@gmail.com

https://aadirupa.github.io/

Thanks!

Looking forward : )

mailto:aasa@microsoft.com
https://aadirupa.github.io/
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