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Results Discretisation

Theorem. Optimising over ings is equivalent Euler-Maruyama scheme: n e N, h=1/n
()_(t)tE:OJ:) to optimising over between W, W. X" = Xo,

(Xe)relo,n) X0 = X0+ b(XP )t — Rh) + o(XP WD — WD), t e (kRh, (kR +1)h]

For one-dimensional SDEs
dXt = b(Xt)dt T O'(Xt)d Wt ~ W= Law

; (
(

d)_<t = b()_<t)dt T 6’()_<t)d V_\/t ~ v = Law

> Find a between p and v

ol > The process W" is a martingale with
> Show of discrete to continuous distances ol M when hitting some barrier
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W\ M" N/W %{\/}/\M\f\ Theorem. Convergencein LP holds forallp > 1and, forh < 1,
o o '

e 2| sup |X] —XtP_ < Ch.
Adapted WaSSE rSte| 1 Synchronous coupling: W = W

_telo,1] N

Product coupling: W, W independent . :
PHNS P Theorem (Rischendorf '85). For up,, v, on R”

Canonical distance between probability measures is the Theorem. Suppose that the coefficients are with , the rearrangement attains
and that holds. AWy tin, vn)
WE(u,v) = inf //1 ws — WP dt drr(w, &) Then the attains AWp(u, v). > If b,o are Lipschitz and h < 1, then u" = Law((X], )pr n) 1S
P meCplip.v) JQ Jo |
Evamble: > Therefore
1- p | 1 - AWp(ﬂh, Vh) — AWP(ILL, V)
> The rearrangement attains the LHS for
- : ) Knothe-Rosenblatt each h and the coupling attains the RHS
> By a argument, we arrive at the main theorem
% ! : ! > For v on R", Uy, ..., Up < Ul0,1], X, = F(Uy), Yy = F,(Uy),
> Optimal coupling 1s to match the blue paths and the X}, = F,ZQ _____ . (Up), Ye=F, . (U)
,and so Wy(un, ) — O . :
> A sequence of converging to a > The between i, v 1S Reference
on [0,1/2] TR = Law(Xy, ..., Xp, Vi, o, Vi)
> This Is a good distance between stochastic processes
[1]). Backhoff-Veraguas, S. Kallblad, and B. A. Robinson. Adapted Wasserstein
Define the AW,(u, v) by replac- distance between the laws of SDEs. arXiv:2209.03243 [math], Sep. 2022.
ing Cpl(u, ) with fon
Cply (e, v) = {m € Cpl(p, v): 7 is }
> 7 = Law(X, X) is if given the past of X, the future
of X Is independent of X, and vice-versa
> The optimal coupling above 1s no longer admissible
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Knothe—-Rosenblatt rearrangemnt for n =2
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