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ANNs: Forevery d € N, x = (xq,...,x4) € RY let
A(x) = (max{x, 0}, ..., max{xy,0}),
N = Uen Uﬁo, SLEN ( (Rénxgn "X an))
andVLEN, Zo, e ,ELGN, U= ((W1, B1), e (W[_, BL)) ><,7:1(]R€"><Z"71 XRE”)
let Ry: Rf — R% and Py € N satisfy for all x, € R, ..., x, € R with
Vne{1,...,L}: x, = A(Wyx,—1 + B,) that
Ru(x) = Wixi—1 + B, Pu= 35 (lalns + L),

let

Theorem (Hutzent.-J-Kruse-Nguyen 2020 PDEA; Ackerm.-Kruse-Kuck.-J-Padgett 2024)

LetT,r >0, letf: R — R be Lipschitz,V d € N let gy € C'(R% R) and
ug: [0, T] x RY — R be an at most poly. grow. solution of

%o = Nyug+ f(ug),  ug(0,7) = ga
with |gg(x)| + ||(ng)( )| < kd®(1 + ||x||¥), and assumeV d € N, € € (0, 1]:
JGEN: Vx € RY: |gy(x) — Ra(x)| < exd®(1 + ||x]|*) and Pg < kdfe™"
Thendc > 0:Vd e N,e € (0,1]: JU EN:

Jorxpoge lua(y) = Ru(y)ldy <& and Py <cde®

Hutzenthaler-J-Kruse-Nguyen-von Wurstemberger 2020 PRSA,
Gonon-Graeber-J 2023, Becker-J-Miller-von Wurstemberger 2023 Math. Finance
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Theorem (Hannibal, J, & Thang 2024; J & Riekert 2024 SIAM JUQ (to appear))

Letd € N,a€ R, b > a, let (2, F,IP) be prob. sp., for every m, n € Ny let
XM Q — [a,b]? and Y™: Q2 — R be RVs, assume foralli € N, j € N\{i} that
P(X]) = X)) = 0, for every k € Ny let 0y, Ly € N\ {1}, I, = (12, ..., 1) € NtH!
satisfy1) = d, I =1, anddx = S (" + 1), forevery k, n € Ny, § € R et
N = (/\/,(1 e /\/'klv) R? — RY%, v € {0,1,..., L}, satisfy for all x € RY,
i€ {1,..., 1/} that
v+1, 9 o
N7l ) = Oty )

+E 0(: )|/ ASEE a1 (e ‘+1)(X/]l{0}( v) + max{Nk‘:}e(x),o}]lN(v)),

for every k,n € Ny let MK € N, ’y,, € R let RE: R x Q — R satisfy

RA(0) = 3 [ NG (xmy = vin[?],
let &% : R% x Q — R% be generalized gradient of R¥, and let ©K: Q — R% be
RV, assumeV k,n € N: ©f = ©F | — A¥&5(0F_,), liminfy_ I}, = 00, and
lim infy_ 00 P(infocror RE(0) > 0) =1, let (ck)ken € (0, 00) satisty for all
k € N that c©f is standard normal. Then
lim mfIP’( inf RE(OX) > inf Rk(9)> =1.

k—r00 n€Np OERK




Theorem (Dereich & J 2024: Convergence rates for Adam; Dereich, Graeber, & J 2024)

Let (Q2, F,P) be prob. sp., letd € N,a€ R, b > a, let X, m: Q — [a, b]?,
(n,m) € N?, beiid. RVs, letl: RY x R? — R satisfy forall 0, x € R? that

(6, x) = 1|6 — x|,

leté € RY, p,e,a € (0,00), B € (a?,1), (Yn)nen C (0, 00) satisfy

lim sup,,_yo0 (70 + Y 2|0 — Yot1]) = 0, forevery M € N let MM: Ny x Q — RY,
MM: Ny x Q — R and ©M: Ny x Q — R be stoch. proc. satisfying for all
neN,ie{1,...,d} that

MY =o, My:am,v_1+(1;4“)[z(v nev,,x )},

m=1

i o, ! = gty + 2| (et x )r,

oM =¢, enM,i — @n"”;’1 — [6 +[(1 - 5n)71MHM,i]1/2]*1M,l\7/17i7
Then there exist ¢ > 0, (Oy)men € R such that foralln € N, M € NN [¢, 00):
o B(i o — dull = 0) = 1,
o (E[O} —9ul?)""" < oy, and
o [[9m —EXiq]l| <cm™.
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