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ABSTRACT

As foundation models become cenftral repositories of general knowledge, transfer learning has become essential for
adapting this knowledge to domain-specific tasks, often under constraints such as privacy, limited data, or compute.
These models, or their domain-adapted variants, can be viewed as experts with complementary strengths. A key
challenge is ensuring trustworthy transfer: knowing when to transfer, how much to transfer, and how to do so effectively
under dynamic conditions. In this talk, we present an information-theoretic perspective on transferability estimation as
a foundation for robust and interpretable knowledge transfer. Centered around the proposed transferability metric, H-
score, our framework enables principled expert collaboration in both model-based and prompt-based transfer, by
identifying optimal expert ensembles tailored to downstream tasks. This framework supports both static settings, where
all experts are available upfront, and dynamic scenarios, such as continual learning, where new experts emerge over
time.
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