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Abstract

The high communication costs in federated learning have motivated increasing interest in communi-
cation compression methods. This paper proposes Extrapolated Federated Compression (ExpFedCom),
a novel algorithm that integrates extrapolation adaptive step sizes with a communication compres-
sion federated learning framework. The ExpFedCom algorithm supports communication compres-
sion while achieving faster convergence rates under convex, strongly convex, and nonconvex set-
tings. Numerical experiments demonstrate that ExpFedCom simultaneously attains faster conver-
gence and significant communication savings, exhibiting strong practical potential for real-world
applications.
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Figure 1. The communication rounds versus loss and accuracy on the MNIST dataset
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Figure 4. The communication bits versus loss and accuracy on the EMNIST dataset
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