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Algorithm 1: Noise-based Federated Averaging. The
K clients are indexed by k; B is the local minibatch size, £

is the number of local epochs, 7 is the learning rate, C is the
fraction of clients, 7, is the number of samples on client % and

P, is the set of indexes of data points on client k.

60 is a hyperparameter that serves as the upper bound of the
accuracy for GM,, and GM,, in each round.

Server:
initialize w,
for each round t=1,2,3,... do
m—max(C+ K,1)
u<—0
S, < (random set of m/2 clients)
Sy.c < (random set of m/2 clients)
S, < (random set of 2m server-side clients)
while Acc(GM,,) >60 or Acc(GM,,)>60 and ¢>3 do
u<—u+l
W — 't + N(0, (us)? ) //When re-entering the while
wi! Hwﬁ)"”“l N(0,(u0)?) loop, the previous noises are
for each client k€S, in parallel do removed.

w1 < ClientUpdate (%,w, , )
for each client k<S,, in parallel do

w}, ,, < ClientUpdate (k,w, ,)
if >3 then
My Ype g0 5,08,
"y
Wepr1 < Yyes, uc,,uc,m 1
m <Y 5,
7,

Wiy < Zkes,,‘,u Suigp, W1
¢

W,y yq ANd Wy, g W,y
if ¢<3 then
Wepp1 < Wy
ClientUpdate (k, ) :
B < (split P, into batches of size B)
for each local epoch i from 1 to E do
for batch b4 do
w<—w—yVi(wb)
return w to server
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