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Abstract We explore a transfer learning setting, in which a finite sequence of target con-
cepts are sampled independently with an unknown distribution from a known family. We
study the total number of labeled examples required to learn all targets to an arbitrary spec-
ified expected accuracy, focusing on the asymptotics in the number of tasks and the desired
accuracy. Our primary interest is formally understanding the fundamental benefits of trans-
fer learning, compared to learning each target independently from the others. Our approach
to the transfer problem is general, in the sense that it can be used with a variety of learning
protocols. As a particularly interesting application, we study in detail the benefits of transfer
for self-verifying active learning; in this setting, we find that the number of labeled exam-
ples required for learning with transfer is often significantly smaller than that required for
learning each target independently.
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1 Introduction

Transfer learning reuses knowledge from past related tasks to ease the process of learning
to perform a new task. The goal of transfer learning is to leverage previous learning and ex-
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