Tackling Data Heterogeneity in Federated
Learning via Loss Decomposition (Supplementary
Material)

Algorithm 1 FedLLD

Input: number of clients selected in each round m, number of communication rounds
T, number of local epochs F, local batch size B, learning rate 7, regularization
hyperparameter A, number of eigenvectors selected L, number of local samples
for each client n; and n= 37" n;

Output: global model wr

Server executes: Initialize wqg

for each roundt=1,...,T do
S: < Random selected m local clients

Receive local gradients G = [gy,- - ,g,,] from S;
9= i > 9
for z=1,--- ,m do

Az,e. =SVD, (%GTG) \\ refer to Eq.(4)

v, = Ge; \\ refer to Eq.(5)

v, =wv;, if (v,g) > 0; —v;, otherwise \\ refer to Eq.(6)
end
Select the principal gradients with the top L largest eigenvalues, {v1,---, 01}
fori=1,---,m do

forl=1,---,L do

| 9% = wifem o

end

g = Yy 2 Rl \\ refer to Eq.(7)
end

g=3r", mgli

Update the global model w: < w:—_1 with g

end

Clients update(i, w;):

’UJ; — wy

B + (split local dataset of client ¢ into batches of size B)
for local epoch e =1,--- | F do

for batch b = {z,y} € B do

l=lcE (y,fw%‘(iv)> + Alog (1 + Hf“’i’ (x)Hz)

wi — wi —nVe
end

end
return w; to server
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