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Pairwise Comparisons

2

More consistency
(Kiritchenko & Mohammad, 2017)
Less judgement error
(Chen et al., 2013)
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Aggregating Pairwise Comparisons

3Georg Ahnert – Fair Sampling For Global Ranking Recovery

A
B

C

C
A
B

Applications
• Text readability (Crossley et al., 2023)
• Power of arguments (Loewen et al., 2012)
• Perceived ideology of US senators

(Hopkins & Noel, 2022)
• Data extraction from Large Language

Models (LLMs) (Wu et al., 2023)
• Human alignment of LLMs (Song et al., 2023)



Electing an Elferrat

Goals
• Equal representation
• Equal accuracy

There could be fewer female candidates
• Historical bias
• Self-selection bias

Pairwise comparisons might be biased
• Systemic discrimination
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or

Select the top 11 candidates



Ranking Recovery

Pairwise comparisons generally are
incomplete and inconsistent

• David’s Score (David, 1987)
• RankCentrality (Negahban et al., 2012)
• GNNRank (He et al., 2022)

Research gap: Fairness-aware ranking 
recovery from pairwise comparisons
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Research Setup – Normative Assumptions

6Georg Ahnert – Fair Sampling For Global Ranking Recovery



Research Setup – Sampling & Comparison
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Research Setup – Ranking Recovery
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Measuring Accuracy & Fairness

Desiderata
• Measured against ground-truth
• Higher penalties for gross differences
• Consider sub-groups

Group-Conditioned
Weighted Kemeny Distance

Group Representation measured as Exposure (Singh & Joachims, 2018)
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Datasets

Desiderata
• Ground-truth values & pairwise comparisons
• Incomplete & probabilistic comparisons
• 2 groups, existence of bias

Synthetic Data
• 200+200 individuals with normally distributed skills & bias
• Compared using the Bradley-Terry-Luce model (Bradley & Terry, 1952)

Empirical Data
• IMDB-WIKI-SbS dataset: 9,150 images in 250,249 pairs (Pavlichenko & Ustalov, 2021)
• Pre-processed using image captions crawled from IMDB.com & FairFace (Karkkainen & Joo, 2021)
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Results

11Georg Ahnert – Fair Sampling For Global Ranking Recovery



Main Take-Aways

Under random sampling, GNNRank offers little benefit over David’s Score

Oversampling is unreliable for bias mitigation

Fairness-Aware ranking recovery both improves accuracy & decreases bias

FairPageRank or GNNRank + FA*IR are viable options (with drawbacks)

Potential for dedicated fairness-aware ranking recovery algorithms
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Contributions
• Introduced fairness-aware ranking recovery from pairwise comparisons
• Proposed research setup & group-conditioned accuracy measure
• Investigated representative ranking recovery & post-processing methods

Python package under MIT license: github.com/wanLo/fairpair

Contact me: ahnert@uni-mannheim.de
georgahnert.de
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Extra:
The Bradley-Terry-Luce Model
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Extra:
Group-Conditioned Weighted Kemeny Distance
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Extra:
The Exposure Measure (Group-Representation)
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Extra:
The Oversampling Anomaly
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Extra:
Post-Processing Results
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Extra:
Issues with the IMDB-WIKI-SbS dataset
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Extra:
Pre-Processing the IMDB-WIKI-SbS dataset
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Extra:
Empirical Results
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