
From Fair Unlearning Algorithms to Incentive-
Compatible Mechanisms in Federated Unlearning

Federated unlearning is becoming essential for safeguarding users’ “right to be forgotten” by
removing the influence of leaving clients’ data from collaboratively trained models. While
existing research has emphasized unlearning accuracy and computational efficiency, two
critical yet underexplored dimensions—fairness in algorithmic unlearning and incentive
compatibility in user participation—determine whether federated unlearning can be both
effective and sustainable in practice. We first introduce fair federated unlearning algorithms
through the lens of FedShard, the first method designed to ensure both efficiency fairness and
performance fairness across heterogeneous clients. FedShard adaptively navigates the trade-
offs between convergence speed, unlearning cost, and fairness constraints, preventing risks
such as cascaded departures and poisoning behaviors. Building on these insights, we develop
an incentive-compatible unlearning mechanism based on a four-stage game that captures
learning, unlearning strategies, and information updates. By connecting fair unlearning
algorithms with incentive-aligned mechanisms, this talk provides a perspective on achieving
efficient, equitable, and strategically robust federated unlearning.
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