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Noise affects animal communication,
but animals cannot use coding theory...

O. Feinerman, B. Haeupler and A. Korman.
Breathe before speaking: efficient information

dissemination despite noisy, limited and anonymous
communication. (PODC ’'14)

—> Natural rules efficiently solve rumor spreading and
plurality consensus despite noise.

They only consider the binary-opinion case.
Our contribution: generalize to many opinions.
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n agents. One agent has one bit to spread.
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Mathematical Challenges

e Stochastic Dependence
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v-\iﬁg %

e Multivariate Asymptotics

The number £k of states of an agent changes with
the number of agents in the system.

k=k(n) — oo

n—oo
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Noise Matrix:
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Configuration ¢ := (# ¥ /n, # ¥ /n, # ¥e /n)
d-majority-biased configuration w.r.t. se:
#¥e/n—#ve/n >0
#H e /n—H#¥e/n >0
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Theorem. Let S be the initial set of agents with

opinions in [k]. Suppose that the noise matrix P is

e-majority-preserving and .S is

Q(y/logn/|S|)-majority-biased with |S| = Q(loe%”).

Then the rumor spreading an?l plurality consensus
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problems can be solved in O(=%~) rounds w.h.p.,
with O(loglogn + log <) memory per node.
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Main Result

e-majority-preserving noise matrix:
(cP)g— (cP)g > €6
(cP)g— (cP)g > €6

Theorem. Let S be the initial set of agents with

opinions in [k]. Suppose that the noise matrix P is

e-majority-preserving and .S is

Q(y/logn/|S|)-majority-biased with |S| = Q(loe%”).

Then the rumor spreading an?l plurality consensus
ogn

problems can be solved in O(=%~) rounds w.h.p.,
with O(loglogn + log <) memory per node.

p_ 1/24¢ 1/2—¢
- \1/2—¢ 1/2+c¢

) — Feinerman et al.
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A dice with k faces is thrown ¢ times.
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(breaking ties at random).

For any 7 # 1
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Binomial vs Beta

Given p € (0,1) and 0 < j < /it holds
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Binomial vs Beta

Given p € (0,1) and 0 < j < /it holds
Pr(Bin(n,p) <) =Y () (1-p)"
yP) > ] ;

g<i</t

B ( g )(j+1)/pzj(1—z)€‘j‘ldz
Jg+1 0
= Pr(Beta(n — k,k+1) <1—p).

Multinomial vs Dirichlet?
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