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Introduction: Contribution Radboud University

Contribution: PL-Rank-3

e A novel algorithm for estimating Plackett-Luce (PL) ranking model gradients,

e with minimal computational complexity: bounded by underlying sorting
algorithm.
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PL-Rank-2 algorithm approximates the following gradient with a computational
complexity of O(N - D - K).
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Qosterhuis, Harrie. “Computationally Efficient Optimization of Plackett-Luce Ranking Models for Relevance and Fairness.”
Proceedings of the 44th International ACM SIGIR Conference on Research and Development in Information Retrieval.
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Novel PL-Rank-3 computes the same approximation with O(N - (D + K)) given N

sampled rankings.

Using the following property:
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We define three new vectors of size K: PR,, DR, and RI,; which enables:
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Given a ranking y, PR,, DR, and RI, are pre-computed in linear time: O(K).
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‘ . ‘ ranking- ‘ metric- ‘ sample ‘ rank-based ‘ computational

method name pairwise . . . notes
based based approximation exposure complexity

Pointwise D not an LTR loss

SoftMax Cross-Entropy D

Pairwise v D2* memory efficient

Listwise/ListMLE v DK

SoftRank v ? v D3

ApproxNDCG v ? v D2 proven bound

LambdaRank/Loss v v v D?* + Dlog(D) proven bound

StochasticRank ? v v v v DK policy-gradient

PL-Rank-1/2 v v v v DK policy-gradient

PL-Rank-3 (ours) ' ' v v D + Klog(D) policy-gradient

Paper, slides, video and code:
https:/harrieo.github.io/publication/2022-sigir-short
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