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Problem Setting: Personalized Federated Learning (PFL)
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1 Server, N clients.  Each client     
has individual data 

Further ith client satisfy a 
regression model

-Hölder-smooth 
functions



Personalized Federated Learning Objectives
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Client Side Objective

Server Side Objective

the global model  tries to find the closest 
distribution in      to the client's distribution by 

minimizing the aggregate KL divergence from all 
the clients as follows

find the closest distribution from the family of distributions       to 
match the posterior distribution via minimizing the KL-divergence 

as follows
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Assign to each client’s data a weight vector that will act as the 
corresponding coreset weight for the i-th client. 

Goal : to control the deviation of coreset log-likelihood from the true 
log-likelihood via sparsity
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Combining Coreset Optimization with PFL

https://openreview.net/forum?id=uz7d2N2zul 

Personalized Federated Learning Objectives

Bayesian Coreset Optimization

Connecting two optimization frameworks

New Theoretical Bounds on Convergence Error 
Rate

Better Efficient Performance w.r.t Random and 
Submodular based Subset selection strategies
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Client Side Modifications
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Optimal client distribution based on optimal coreset weights
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Optimal Solution

ith Client’s vanilla objective 
Solution

ith Client’s coreset weighted 
objective Solution



Optimal client distribution based on optimal coreset weights

88Bayesian Coresets for Personalized Federated Learning
ICLR 2024

So we want to formulate a new objective function such that for each 
client we minimize the divergence between the two optimal 
distributions resulting from the coreset and normal objective functions.



Theoretical Results
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Denotes the DNN Model for the i’th client

Denotes the DNN Model for the coreset 
weighted i’th client

Generalization 
Error Term



Theoretical Results
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Implies: that the overall generalization error is in 
closed form of the coreset weights and coreset 

size and can be measured directly
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Theoretical Results: Continued

Implies: that the convergence rate of the 
generalization error is in logarithmic bounds of 

coreset size



Theoretical Results: Continued
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Implies:  that the generalization error suffers in the 
case due to limited coreset samples but that is 

bounded in closed form w.r.t. the coreset sample 
size.
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Results 
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Results : Continued
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Results : Continued
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Please visit our paper at : https://openreview.net/forum?id=uz7d2N2zul

Project Page: https://coresetfederatedlearning.github.io/
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THANK YOU
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