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o N agents, N € N

ezxe{l,...,N} »n, €10,1]
7 is the opinion of the agent z

N
1
e Mean opinion RV := N Z Na
=1

Dynamics of the model
e Each opinion is updated after a random time with distribution

exp (1)
o Transitions:
with probability RY

fi=an+(1—-a)
with probability 1 — RN

n$—>{ nf'
Ny = Qny

N
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for all G € C'([0,1],R).

Initial distribution
Given ug : R — RT a density profile such that supp ug C [0, 1]. We
suppose that

(1" (0),G) ﬁ /Oluo (r)G(r)dr VG eC([0,1],R).

i =1 L
> Hypothesis on a: aa =1 e
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Correct time scale for the hydrodynamic limit

By the Dynkin’s formula

(1N @),G) = (uN(0),G) + /Ot Ly (™ (s),G) ds + MNC (2)

o (4.6) - S o a) - 0]

+(1—RN)%[G(?7;)_G(%)]}
1 RNI NG' 1 NG,
~ ﬁ N xZZI (Nz) — N Z (1272

=1

> We consider the time scale vV Nt
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Theorem

For all T > 0 and G € C* ([0,1],R) it holds that
1
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0

where u (t,r) is the solution of the following PDE

sup
t€[0,T]

2
—0,
N—~+o0

{ %u (t,r) = (r —ro) %u (t,r) +u(t,r)
u(0,7) = ug (1)

where o := [} ug (r) rdr.




Hydrodynamic limit

Theorem

For all T > 0 and G € C* ([0,1],R) it holds that
1

<,uN (mt) ,G> —/ u(t,r)G(r)dr
0

where u (t,r) is the solution of the following PDE

sup
t€[0,T]

2
—0,
N—~+o0

{ %u (t,r) = (r —ro) %u (t,r) +u(t,r)
u(0,7) = ug (1)

where o := [} ug (r) rdr.

> RN (\/ N t) is constant in the hydrodynamic limit



Hydrodynamic limit

Theorem

For all T > 0 and G € C* ([0,1],R) it holds that

(u (\/Nt),G>—/01u(t,r)G( )l

where u (t,r) is the solution of the following PDE

sup
t€[0,T]

_r 0,
N—+o0

{ %u(t,r) (r—ro) u(t,r)+u(t,r)
u(0,7) = ug (1)

where o := [} ug (r) rdr.

> RN (\/ N t) is constant in the hydrodynamic limit

N(\/Nt):< (\/_t) >—> 1u(t,r)rdr57"0

N—+oco Jo
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Analysis of the hydrodynamic limit

o u(t,r) =uop((r—rg)el +rg)et

o u(t,r) #0only if ro —rge ™t <r <rg+ (1 —19)e?

o Asymptotic behaviour:
1

lim u(t,r)G (r)dr =G (rg) VG € C([0,1],R)

t—+oo 0

> The system tends to a consensus state
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o RN (t) = RN (0) + MY (t) is a martingale

e The quadratic variation of M N (t) has the following expression

Q(MN(t))—/ON2< an —2(RN<s>)2+RN<s>>ds

> We consider the time scale N2t

o Replacement: V¢ > 0 it holds that
N
LS ()"~ (o ()
— Q (M~ (W) = [ (RY (N%)) (1- RY (N%)) ds



Theorem

For every T > 0, the process {RN (N%t),t e [O,T]} converges in
distribution to the Wright-Fisher Diffusion, i.e. to the unique solution
of the following SDE

{ dR (t) = R () (1 = R(£))dW (¢)
R(O) =T0

with {W(t),t € [0,T]} the standard Brownian motion.
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with {W(t),t € [0,T]} the standard Brownian motion.

° ng(f){R(t) =0 or R(t) =1} is such that E (1) < 400



Thank you for your attention!
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