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Training-free Federated Learning Methods

➔ Federated NCM (FedNCM) - Shares first-order statistics (class means and class counts) from 

each client to server.

➔ Federated Ridge Regression (Fed3R) - Shares second-order feature statistics (F.FT) and the sum 

of class features.



Training-free Federated Learning Methods

➔ We propose FedCOF (Federated Learning 

with COvariances for Free), which shares 

only first-order statistics from clients and 

estimates an unbiased global class 

covariance at the server to initialize the 

classifier weights.

Pre-trained MobileNetv2 on iNaturalist-Users-120K



Federated Learning with COvariances for Free



Estimating Covariances Using Only Client Means



Classifier Initialization with Estimated Covariances



Removing between-class scatter

➔ We remove the between-class scatter 
and obtain the following formulation for 
initializaing the classifier weights:



Federated Learning with COvariances for Free



Experiments



Experiments

Comparison with prompt-tuning methods

Comparison with training-based methods
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