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Introduction
Point process
Particle system in interaction

Point process : definitions

A point process Z is:
e a random countable set of Ry: Z={T;:i € N}

e a random point measure on Ry : Z =3, 0T,
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Introduction
Point process
Particle system in interaction

Point process : definitions

A point process Z is:
e a random countable set of Ry: Z={T;:i € N}

e a random point measure on Ry : Z =3, 0T,

A process M is the stochastic intensity of Z if:

V0 < a < b,E[Z([a, b])|Fs] = E [/ab)\tdt‘ fa]
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Introduction
Point process
Particle system in interaction

Interacting particle systems: Applications

N —particle system:

t o0
N,i . i
;0 = /0 /0 ]l{zgf(xjﬁ’)}dTr (s,2)
. . N oo :
dXtN,l _ b(XtN”)dt+Z/o u]’(t)]l{z<f(x/v,j)}d7rf(t, Z)
j=1 o

7/ iid Poisson measures with intensity dt - dz

Interpretation:
N,i .
e 7, process counts events of i

e each event excites/inhibits activities of all particles
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Introduction
Point process
Particle system in interaction

Interacting particle systems: Applications

N —particle system:

t o0
N,i . i
;0 = /0 /0 ]l{sz(XsAﬁ')}dTr (s,2)
. . N oo :
dXtN,l _ b(XtN”)dt+Z/o u]’(t)]l{z<f(x/v,j)}d7rf(t, Z)
j=1 o

7/ iid Poisson measures with intensity dt - dz

Interpretation:
° ZtN’i process counts events of /
e each event excites/inhibits activities of all particles
Applications:
e excitation/inhibition: book order, financial contagion,...
e mean field limit: mean field games

Xavier ERNY Conditonal propagation of chaos 5/34



Introduction
Point process
Particle system in interaction

Mean field limit

N—particle system:

t o0
N,i . i
Z —/0 /0 ]l{zsf(xs’&’)}d7T (s,2)
. . N o oo ,
dXt(V,I — b(XtNJ)dt‘f‘Z/o uf’(t)]]_{zgf(xt/\ﬁj)}dﬁj(t, Z)
j=1

7/ iid Poisson measures with intensity dt - dz
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Introduction
Point process
Particle system in interaction

Mean field limit

N—particle system:

. t 0 .
zV = 1  dr
A s

N 0o
dXt(V,I — b(XtNJ)dt‘f‘Z/o uf’(t)]]_{zgf(xt/\ﬁj)}dﬁj(t, Z)
j=1

7/ iid Poisson measures with intensity dt - dz

Study the limit N — co = rescale the sum:

e linear scaling N~ (LLN):
[Delattre et al. (2016)] (Hawkes process, wi(t) = 1),
[Chevallier et al. (2019)] (¢/'(t) = w(j, 1))
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Introduction
Point process
Particle system in interaction

Mean field limit

N—particle system:

t o0
N,i i
Z —/0 /0 ]l{zsf(xs’&")}d7T (s,2)
' ' N o oo .
dXt(V,I — b(XtNJ)dt‘f‘Z/o uf’(t)]]_{zgf(xt/\ﬁj)}dﬁj(t, Z)
j=1

7/ iid Poisson measures with intensity dt - dz

Study the limit N — co = rescale the sum:
e linear scaling N~ (LLN):
[Delattre et al. (2016)] (Hawkes process, v//(t) = 1),
[Chevallier et al. (2019)] ((t) = w(j, 1))
o diffusive scaling N=1/2 (CLT):
[E. et al. (2022)] random and centered /(s)
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Definitions of the systems
Well-posedness of the limit system

Diffusive scaling

axV = aXN'dtJr\FZ/ / z<f )}dﬂ'f(t z,u)

J#/

/ / <F(X. )}dw (t,z,u)

7/ iid Poisson measures W|th |nten5|ty dt - dz - dv(u)
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Definitions of the systems
Well-posedness of the limit system

Diffusive scaling

axV = aXN'dtJr\FZ/ / z<f )}dﬂ'f(t z,u)
J#/

/ / )}dw (t,z,u)

7/ iid Poisson measures W|th |nten5|ty dt - dz - dv(u)
v probability measure on R centered with 02 = [, u?dv(u)

Dynamic of XN:/:
o XV = X[V e=olt=9) if the system does not jump in [s, t]

. XtN’i _ XtN’i + % if particle j # i creates event at t

° XtN’i = 0 if particle i creates event at t
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Definitions of the systems
Well-posedness of the limit system

Other models

Our N-particle system:

N oo

dXtN” = —othN"dt—F ﬁZ/ / ”]1{ <F(X]M }dwf(t,z, u)
=1 0
_[ 1

/ /XN']l <f(Xt,\,_’,-)}d7r"(t,z, u)

Xavier ERNY Conditonal propagation of chaos 8/34



Definitions of the systems
Well-posedness of the limit system

Other models

Our N-particle system:

N o]
N, N,i 1 j
JFi

/ /XN']l <f(Xt,\,_’,-)}d7r"(t,z, u)

Another N-particle system:
N o0
N, _ N,i 1 , j
ax' = b(X] )dt+m;/0 /Ru]l{zq(xt,\,d)}dw (t,z,u)
+o(X")dw]

with W' independent BM

Xavier ERNY Conditonal propagation of chaos 8/34



Definitions of the systems
Well-posedness of the limit system

Limit system: heuristic (1)

N
. , 1 .
dXN” :—aXN”dt—i-i / ul J d7rf(t,z, u)
t ‘ \/N jZ:; R xR {ng(XfN*J)}
JFi
— xNi , (t,z,u
‘ Ry xR {z<f XN )} )
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dXN” :—aXN”dt—i-i / ul J dﬂ'](tvzﬂ u)
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Definitions of the systems
Well-posedness of the limit system

Limit system: heuristic (1)

N

. , 1 .
dX' = —axMdt + = / ull ndr'(t,z,u
t T 2 e e @6 220)
JF#
_ XN i
T Jroxr {Z<f XNI)}dW (t.2.4)
v dn s,z,u
t \F Z /0 t]xR+><]R Z<f(X5A£J)} ( )
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Definitions of the systems
Well-posedness of the limit system

Limit system: heuristic (1)

N

. , 1 .
dX' = —axMdt + = / ull ndr'(t,z,u
t T 2 e e @6 220)
JF#
_ XN i
T Jroxr {Z<f XNI)}dW (t.2.4)
v dn s,z,u
t \F Z /0 t]xR+><]R Z<f(X5A£J)} ( )

dX! = — aX!dt + dM,
—)_(i_/ 1 o ndr'(t,z,u
‘ R+ xR {z=fX)} ( )

Xavier ERNY Conditonal propagation of chaos 9/34



Definitions of the systems
Well-posedness of the limit system

Limit system: heuristic (2)

N
MmN .— L / " s
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Limit system: heuristic (2)

N
MmN .— L / " s

M is an integral wrt a BM W
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Definitions of the systems
Well-posedness of the limit system

Limit system: heuristic (2)

~dml(s,z,u
t \FZ/O [0, xR s xR {sz(Xij)} ( )
M is an |ntegra| wrt a BM W

7 i . f1 .
() =l (M%) = i o [ >
]J=
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Model Definitions of the systems
Well-posedness of the limit system

Limit system: heuristic (2)

~dml(s,z,u
M \Fz/o t]xR+><[R ZS’((XSN?J)} ( )

M is an |ntegra| wrt a BM W
t 1 N
M)e = lim (MNY, =lim o® | =) f(XM)d
() = tim (M), 'H‘”/olv;<s )ds
Then M should satisfy

_ t 1L t
- _ y B —
M, = 0/0 lim ?_lj F(X)dW, = 0/0 lim il (F)dW.

; =N . 1 N
with gV = N 2j=10x%i
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Definitions of the systems
Well-posedness of the limit system

Limit system: heuristic (3)
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Model Definitions of the systems
Well-posedness of the limit system

Limit system: heuristic (3)

dX! = —aX!idt+o,|lim

_/OOO/RXg_n{Z<f yydr'(t.z,u)

Conditionally on W, the X' are i.i.d.
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Model

Limit system: heuristic (3)

Definitions of the systems
Well-posedness of the limit system

dXi —

—aXidt+ o

_/OOO/RXg_n{Z<f yydr'(t.z,u)

Conditionally on W, the X' are i.i.d.

N

N

1 -
lim > (X))

j=1

Xavier ERNY

=E [f(X])|o(W)]
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Model Definitions of the systems
Well-posedness of the limit system

Limit system: heuristic (3)

N
_. o 1 .
dXi = —aXidt+a,|lim Nz;f(xg)dwt
J:

_/(; /th—]l{z<f()_([)}d7r (t',Z7 U)

Conditionally on W, the X' are i.i.d.

1 N

im N; fF(XI) =E [F(X})|o(W)]
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Model Definitions of the systems
Well-posedness of the limit system

Limit system: heuristic (3)

dXi= —aX! dt+o\/E X))o (W)]dW,

_/0 /RX—]I{ZSf(_t")}dW (t,z,u)

Conditionally on W, the X' are i.i.d.
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Model Definitions of the systems
Well-posedness of the limit system

Well-posedness of the limit equation

dX; = — aX/dt + o\/E [f(X))|W]dW;
—)_<i_/ 1 o wdr'(t,z,u
= Jyn ! (rs} I (8 20)

Problems:
e conditional expectation in the Brownian term
e unbounded jumps

e jump term and Brownian term
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Model Definitions of the systems
Well-posedness of the limit system

Well-posedness of the limit equation

dX; = — aX/dt + o\/E [f(X))|W]dW;
—)_<i_/ 1 o wdr'(t,z,u
= Jyn ! (rs} I (8 20)

Problems:
e conditional expectation in the Brownian term
e unbounded jumps

e jump term and Brownian term

Assumptions:
e 0 <inffandsupf < o0
e x — f(x) and x — xf(x) Lipschitz
Result: the system (X');>1 is strongly well-posed
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Model Definitions of the systems
Well-posedness of the limit system

Example of function f
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Example of function f

X0
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Model Definitions of the systems
Well-posedness of the limit system

Example of function f

X0

"Particle i active / inactive" ~ "XN/ > xy / XN < x"
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Definitions of the systems
Well-posedness of the limit system

Simulations of XN

2 N = 10 ,L N =1000 |
1, -
1, -
0
D_ -
717 -
1 | 1 _1_ | 1
0 2 4 6 8 10 0 2 4 1] 8 10
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Model Definitions of the systems
Well-posedness of the limit system

Another version of the limit system

Strong limit system:

dX; = — aX/dt + o\/E [f(X))|W]dW;

—)_(i_/ 1 o wdmi(t, z,u
= Jo s HesrE} T E D)
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Model Definitions of the systems
Well-posedness of the limit system

Another version of the limit system

Strong limit system:

dX; = — aX/dt + o\/E [f(X))|W]dW;

—)_(i_/ 1 o wdmi(t, z,u
= Jo s HesrE} T E D)

Weak limit system:
dYi = —aYidt + o/ pu(f)dW,

\_/i_/ 1 oo wdr(t,z,u
= Jon st} T2 )

where 11; = L(Y}|11¢) is the directing measure of (Y7)i>1
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Model Definitions of the systems
Well-posedness of the limit system

Equivalence between the two systems

Auxiliary system:
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Model Definitions of the systems
Well-posedness of the limit system

Equivalence between the two systems

Auxiliary system:

Let un(t) = E {supsgt v )N(SN,lq

un(t) < C(t+ VE)un(t) + CN~?

ps(F) — N1 F(VH)
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Model Definitions of the systems
Well-posedness of the limit system

Equivalence between the two systems

Auxiliary system:

Let un(t) = E {supsgt v )N(SN,lq

un(t) < C(t + Vt)un(t) + CN~1/2
us(F) = N=2 S5, F(V)
For 0 <t < T (small enough)

un(t) < CNY2 — 0
N—oo
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Martingale problem
Propagation of chaos Convergence of (u" )M

Convergence of (XN)1<icp

dxN = — XN’dt+Z/

R+XR
N,i i
- X, /R+><R {Z<f X,\,,)}dw (t,z,u)

dX| = — aX]dt + o\/p(F)dWs

—)_(i_/ 1 o wdmi(t,z,u
T Jrxr ZSIXO) ( )

Z<f(Xt/\ﬁj)}d7Tj(t7 Z, U)

Result [E., Lécherbach, Loukianova (2021)]

(XN1)1<i<n converges to (X);>1 in DY
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Martingale problem
Propagation of chaos Convergence of (u" )N

Convergence of (XN)1<icp

dxNi :_aXN'dt+Z/ dmi(t, z,u)

R+XR
- XtAfi/ <A dn'(t, z, u)
R+XR {Z )}

dX| = — aX]dt + o\/p(F)dWs

—)_(i_/ 1 o wdmi(t,z,u
T Jrxr ZSIXO) ( )

z< F(XNM )}

Result [E., Lécherbach, Loukianova (2021)]

(XN1)1<i<n converges to (X);>1 in DY
ie. ul = Zszl Sxn. converges to u = L(X|W) in P(D)
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Martingale problem
. N
Propagation of chaos Convergence of (u" )y

Outline of the proof

Step 1. (u")y is tight on P(D)
Equivalent condition: (X":1) is tight on D
Proof: Aldous’ criterion

Step 2. Identifying the limit distribution of (1V)y
Proof: any limit of u"V is solution of a martingale problem

Xavier ERNY Conditonal propagation of chaos 18 /34



Martingale problen‘:’
Propagation of chaos Convergence of (u")y

Martingale problem

Given Q € P(P(D)) (Q = L(w))
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Martingale problem
Propagation of chaos Convergence of (u" )N

Martingale problem

Given Q € P(P(D)) (Q = L(w))

Canonical space Q := P(D) x D? with w = (i, (Y}, Y?)):
Meaning: (Y1, Y2) mixture of iid directed by

Po(A x B) := / La(m)m ® m(B)dQ(m)
P(D)
Q is solution of (M) if for all g € C2(R?),
g(YE Y2) —g(Y3, Y3 — Jy Le(us, Y2, Y2)ds is a martlngale

Lg(m,x*, x?) =—ax'01g(x) — ax?drg(x Z d,Jg
ij=1

+f(x")(g(0,x%) — g(x)) + f(X2)(g(X17 0) — g(x))
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Martingale problen‘:’
Propagation of chaos Convergence of (u")y

Uniqueness for the martingale problem

Let Q be a solution of (M). Write Q = L(u) where 1 is the
directing measure of some exchangeable system (Y7);>1
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Martingale problem
Propagation of chaos Convergence of (u" )M

Uniqueness for the martingale problem

Let Q be a solution of (M). Write Q = L(1) where i is the
directing measure of some exchangeable system (Y7);>1

L1, Y, Y?) = Pg (from the martingale problem)

Representation theorems imply (admitted)

Vie {1,2},dY] = — aY/dt + /u:(F)dW;
—-Y] / ]l{z<f(y, }d7r(t z)
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Uniqueness for the martingale problem
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Martingale problem
Propagation of chaos Convergence of (u" )M

Uniqueness for the martingale problem

Let Q be a solution of (M). Write Q = L(1) where i is the
directing measure of some exchangeable system (Y7);>1

L1, Y, Y?) = Pg (from the martingale problem)

Representation theorems imply (admitted)

Vie N*, dY] = — aY/dt + \/u:(F)dW;
—-v] / ]l{z<f(y, }d7r(t z)

Then the law of = £L(Y|W) is uniquely determined

Xavier ERNY Conditonal propagation of chaos
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Martingale problem
Propagation of chaos Convergence of (1" )y

Convergence of " to the solution of (M)

Let u be the limit of (a subsequence of) u"
L(p) is solution of (M) if

E[F(u)] =0
for any F of the form

Flm) = [ m e m(dn)61(1a)-4(35) [00) = 6(0:)

- / tL¢(mr,vr)dr]
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Martingale problem
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—/Vwbwwwﬂ—a%»w—/Wm&wwhm—a%»w
_/ m,(f Z 6,1 O dr}

i,=1

Xavier ERNY Conditonal propagation of chaos 21/34



Martingale problem
Propagation of chaos Convergence of (1" )y

The expression of F(uM)

F(p") =

/Dz u @ i (d7)61 (1) 0(1) [ 6(3e) — 6(2)
+ Oé/st'yrlalgb(’Yr)dr—F a/stygam(%)dr

- / FOD(6(0.42) - 63 dr

[ He260620) — ot e

o2
_ / Z 8,1 i (vr)dr
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- Zm (XA X ).t X XU o (X, XM = (X, X[
ij=1

t i i . t i i .
+a/ X,’V”81q5(XrN”,X,’VJ)dr+a/ XNJopp( XN XN Ydr
t . . . .
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t 1 N i i
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s1 ? Sk

N2 qu (XA X ). (X, X)X, X[ = (X, X[
ij=1

+ 05/ Xl!\l’IalQS(XrN’I?XrNd)dr_}' a/ XrN,j62¢(XrN,I,X’N,J)dr
S s
t . . . .
= [ AORI(0. X0 — o0 X))o
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Propagation of chaos Convergence of (1" )y

The expression of (XN, XN)

By Ito's formula,
Egb(XtN’iv XtN’j) - ¢(X5N7i7 XsNyj) =

t t
E—a/ X,N”81¢(XrN”,XrNJ)dr—a/ XN p( XN XN dr

S S

t N (o Ng oy Y — o(XNT XN dy(u)dr
+//f<x, 000X ) = (X XM))d(u)d
N, S(XNT u N SNIYdu(u)dr
//XJCX £ 0 o X)) du(w)d

FOXMRY XN+ = X — o(XM X)) dv(u)d
//szl T XM ) = X X))o

k#ij
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Martingale problem
Propagation of chaos Convergence of (1" )y

Vanishing of E [F(p")]

The reset jump term

u
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Vanishing of E [F(p")]

The reset jump term

u

Njy N.j
‘cb(O,Xr )= o0, XM +

The small jump term

u

N VN

XN+ — XN+ (XN XN

N

2 2
u I' M
- 2N Z ai7i2¢(XrN’ ?XrN’J)

i1,ib=1
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Vanishing of E [F(p")]

The reset jump term

Njy N, Y
o0.X) a0, XM + )| < ¢

The small jump term

N oM 4 2o XM ) — o(XM. X])

TN

N,i yN N,i yN,j
fzamx XN — QNZ% B(XNT, XN

i1=1 i,h=1
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Vanishing of E [F(p")]

The reset jump term

Njy N, Y
o0.X) a0, XM + )| < ¢

The small jump term

X+ XM ) = 04 X))

N,i yN N,i yN.,j
\ﬁZa,ﬂpx , XNJ) NZa,l,z p(XNT XNJ)

i1=1 i,h=1

N
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The reset jump term

Njy N, Y
o0.X) a0, XM + )| < ¢

The small jump term

X+ XM ) = 04 X))

N,i yN N,i yN.,j
\ﬁZa,ﬂpx , XNJ) NZa,l,z p(XNT XNJ)

i1=1 i,h=1

N

|U|3 —1/2,,3
< CN—==CN u
o NV N lu

N2 = [F(M)| — EIF(n)] =
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Martingale problem
Propagation of chaos Convergence of (1" )y

Convergence of (u")y

dxVi :—aXN'dt—i—— / A dri(t, z,u
t Z RMR z<f(xt"ﬁi)} ( )
—th\i"/ 1 v dm'(t, z, u)
R. xR z<f(X, )}

—)_(i/ 1 o wdri(t,z,u
t " {z<F(X{)} ( )
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Martingale problem
Propagation of chaos Convergence of (1" )y

Convergence of (u")y

dx"’7":—ax“”dt+— / dmi(t,z,u
t Z RMR z<f(xt"ﬁi)} ( )
— xNi 1 o dri(t, z,
- /R+><R 2<f (X} mitz )

—)_(i/ 1 o wdri(t,z,u
A C=IC ), ( )

(uN)p is tight on P(D)

let 1 be the limit of a converging subsequence
L(p) is the unique solution of (M)

p = L(XY W) is the only limit of (uN)y
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Model
Limit system
McKean-Vlasov model

McKean-Vlasov model

ax{' = b(xN”, pt')dt + o (X, ')

XNk XN N
\F 5 x[[{\‘* y Xl Py U ,u’)]l{z<f(xt77 )}dﬂ' (t,z,u)
k=1"
with gV = NZ/ 1 Oxn.i, and 7K has intensity dt - dz - v(du)
(v=v"")
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Limit system
McKean-Vlasov model

McKean-Vlasov model

ax{' = b(xN”, pt')dt + o (X, ')

Nk Ni N ki
\F 5 ><]R\” S Xl e, U u )]l{z<f(xt7, )}dﬂ' (t,z,u)
k=1"
with gV =% Syn.i, and 75 has intensity dt - dz - v(du
H . /v i= 1 X
(v=11")

Dynamic of XN:i:
e while there is no jump, the dynamic is given by the drift and
Brownian terms
e if there is a jump at time t, created by particle k, each

particle i creates a r.v. U’ (the U’ are i.i.d.),
, .1 , :
xNi= xNi 2y x Nk x NN gk
t t VN (Xe2™s XeZ's ,U')
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Model
Limit system
McKean-Vlasov model

Heuristics for the limit system

dX!" = b(X, ) dt + (XM i) d B
N

1 N,k N,i k i k
+\/N;/R+XRN* W(Xt— 7Xt—’ —,u ’U)]l{zgf(xtl\i’kvué\l,)}dﬂ (t,Z, U)
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ax* = O, e + o (X", ul)d]

1 .
+Z/ \U(Xfl\ik’xt,\il’ My ,Uk,U 1

N
N,i 1 N,k i
Jy :7N§ :/w(xs XUl k,u)]l{z<f(x,\,k

5775

) {z<f(XN’k
<F(x}\

)

&)

}dwk(t,z, u)

}d7r s,z,u)
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1 Nk vNi N ki
+Z/R+XRN* \U(Xt— »Xt— aMt—au 7“ )]l{ZSf(XtN,’kyMN,)

t

}dwk(t,z, u)

S

N
ni_ 1 Nk yNi Nk B
S = 7,\/2 V(X2 X5 g u ’u)]l{zgf(x’\ﬁk,u;[)}dﬂ- (s,z,u)
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ax* = O, e + o (X", ul)d]

1 )
+Z/ WX XM N Uk u)

i k
I acriups o (120

N
N,i 1 Nk N,i i
JN = 7N§ /\u(xs L X ,ug’_,uk,u)n{ < )}dﬁ s,z,u)

— sMs_

N, N " f

i aJ _

(NI g /\/Z/ /RN*
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WO X g ok YO Xl dk )X pd v (du)ds
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1 N,k N, N k i k
+ ﬁ Z/ \U(Xt— ’Xt— yMe—, U, u )]l{ZSf(XtIV;k,MN )}d7T (t,Z, U)

t—

S

N
ni_ 1 Nk yNi Nk B
S = 7,\/2 V(X2 X5 g u ’u)]l{zgf(x’\ﬁk,u;[)}dﬂ- (s,z,u)

i i t
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1 Nk WNi Nk B
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Model
Limit system
McKean-Vlasov model

Particular case

V(x,y,mu,v)=VY(u,v)
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Particular case

V(x,y,mu,v)=VY(u,v)

N gy [ Lt x, p Y (du)pl (dx)ds
M= [ e et (e

=< / / X,“s)#s dX)d ifi=j
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V(x,y,m u,v)=WV(u,v)
(NI Ny, :/ / /RN* V(ut, )W (b, W) F(x, pl Yo (du)pl (dx)ds

// (o, M (dx)ds it i = j
—// (el (de)ds if i #

with ¢2 = [W(u!, u?)?v(du) and k2 = [W(ut, u?)W(ut, u®)v(du)

J’—/{/ \// (x, ps) s (dx) dWs++/ 62 —112/ \// (x, pus) s (dx) W/,

with W, W' i.i.d. Brownian motions and p = L(X'|W)
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General case

(N, N ///R

W0, XN, Y, YW, Xl ), Yo (a) s
Problem: blue term is not a product, but integral of a product

Solution: let M(dt, dz) = M;(dz) be a martingale measure on
R4 x E with intensity dt - m;(dz),

(M.(A),M.(B)>t:/Ot/E]lA(z)-]IB(z)ms(dz)ds

Here: E = RY" x R and my(du, dx) = v(du) - us(dx)
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Model
Limit system
McKean-Vlasov model

Limit system (1)

dX{ =b(X{, pe)dt + o (X[, pe)d By

—l—/\IJXXt,,ut, V)V F(x, ue)dM(t, x, v)
+/ﬁ(x,)_(t",ut)\/f(x,ut)dl\/li(t,x)

with:
e M martingale measure intensity dtu:(dx)vi(dv)
e M' martingale measure intensity dtf:(dx)

U(x,y,m,v) :/ V(x,y, m,v, ut)v(du)
RN*

k(. y, m)2 = / W(x, y, m, b, o2 (du) — / B(x, y, m, u"Yu(du)
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Limit system (2)

dX{ =b(X{, pe)dt + o(X{, ue)dBy

—l—/\UXXt,,ut, V(X pue)dM(t, x, v)
+//{(X,)_(t",,ut)\/f(x,pt)dl\/li(t,x)

M and M’ are orthogonal (not independent):

Mi(A) = / / 1A(F7(p)dW (5, p)
Me(A x B) = /0 /0 /R 14(F1(p)) L (6)dW(s, p, 1)

with: .
o W' W independent WN with intensities dtdp and dtdpv;(du)

e F 1 = generalized inverse distribution function of ys
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Model
Limit system
McKean-Vlasov model

Limit system (2)

dX{ =b(X{, pe)dt + o(X{, ue)dBy

—l—/\UXXt,,ut, V(X pue)dM(t, x, v)
+//{(X,)_(t",,ut)\/f(x,pt)dl\/li(t,x)

M and M’ are orthogonal (not independent):

Mi(A) = / / 1A(F7(p)dW (5, p)
Me(A x B) = /0 /0 /R 14(F1(p)) L (6)dW(s, p, 1)

with: .
o W' W independent WN with intensities dtdp and dtdpv;(du)
e F; ! = generalized inverse distribution function of s

o us = L(XI|W)
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Model
Limit system
McKean-Vlasov model

Generator of the limit system

dX{ =b(X{, pe)dt + o(X{, pue)dBy

—l—/\UXXt,,ut, V)V F(x, ue)dM(t, x, v)
+/K(Xa)_<1{7,ut)\/ f(Xa,ut)dMi(th)
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Model

Limit system
McKean-Vlasov model

Generator of the limit system

dX{ =b(X{, pe)dt + o (X, i) d By
—l—/\UXXt,,ut, V)V F(x, ue)dM(t, x, v)
+/K(Xa)_<1{7,ut)\/ f(Xa,ut)dMi(th)

Lg(y,m,x,v) = b(y*, m)d,1g(y) + b(y*, m)d,2g(y)

1 1
+ 500 m?*058(y) + 50(v?, m)*058(y)
1 1
+ Ef(xa m)’i(Xaylv m)2821g(y) + Ef(x7 m)K(X’y2a m)28}2/2g(y)
L1 2 .
5 X m Z X y m, V (Xaijmv V)a}zxing(y)
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Model
Limit system
McKean-Vlasov model

Generator of the limit system

dX{ =b(X{, pe)dt + o(X{, pue)dBy

—l—/\UXXt,,ut, V)V F(x, ue)dM(t, x, v)
+/K(Xa)_<1{7,ut)\/ f(Xa,ut)dMi(th)

Lg(y,m,x,v) = b(y*, m)d,1g(y) + b(y*, m)d,2g(y)

1
+ 500 m?*058(y) + 50(v?, m)*058(y)

1
+ ~f(x, m)r(x, y1, m)2821g(y) + Ef(x7 m)k(x, y?, m)28§2g(y)

I\)\l—l NI N~

2
X m Z X y m, V (Xaijmv V)a}zxing(y)

Representation theorems: [El Karoui & Méléard (1990)]
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Thank you for your attention !

Questions ?
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