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Introduction
We consider a Lévy-driven SDE of the type

¢ t t oo _
X: = Xo +/ a(s, Xs)ds + / b(s, Xs)dBs + // c(s, Xs—,2) N(ds,dz), (1)
0 0 0J—co

where N(ds, dz) is the compensated Poisson random measure corresponding to a Lévy process Z;, and a(s, z), b(s, z),
c(s, z, z) are some measurable functions, conditions on which we specify in Section J.

The analysis of weak approximation errors for Lévy-driven SDEs began with the work of (Protter, & Talay, 1997)), who
established that the error of the Euler scheme can be expanded in powers of 1/n. Building on this, (Jacod, 2004) established
functional limit theorems for the normalized error process.

A main practical obstacle is the infinite activity of many Lévy processes, making the exact simulation of small jumps im-
possible. To tackle this (Asmussen, & Rosinski, 2001) introduced a truncation method where jumps below a fixed threshold ¢
are removed and their effect is approximated by a Gaussian term with suitable variance. Recently, (Bossy, & Maurer, 2025)
revisited the fixed-cutoff for the time-inhomogeneous SDEs, demonstrating that the weak convergence rate of 1/n + ¢~
can be achieved by choosing threshold ¢ optimally.

Classical approaches rely on a fixed truncation level. In contrast, time-dependent threshold for simulating Lévy pro-
cesses was introduced by (lvanenko, Knopova, & PlatonoV, 2025). Later, the same dynamic cutting approach was applied
to analyze strong error bounds of the time-inhomogeneous SDEs (Knopova, & Platonov, 2025). In this paper, we transfer
this dynamic cutting framework to weak error analysis.

1. Dynamic cutting setup
We assume that the driving jump process Z admits the Lévy-1td representation

Zi = // N(ds,dz) — v(dz)ds) //ZN (ds, dz), )

where N((0,], B) counts the jumps of Z that fall in B, N(ds, dz) = N(ds, dz) — v(dz)ds denotes the compensated Poisson
random measure, and v is the associated Lévy measure.
Let v" := vy 400y @and v~ := v](_w,0). Denote for r > 0

NT(r) == v"(r,4+00), N7 (r):=v" (=00, ~7),
and their generalized inverses at t=* for t > 0 by
TE(t) :=sup{r>0: N*(r) >t '}, 3)
7(t) == max(r"(t), 7 (1)) . 4)
For s > 0, define

B(s,h,e) = {z: =77 ((sh)?) < 2 < 77 ((sh)")}.

Here, h € (0,1) and € € (0, 1) are the dynamic cutting parameters introduced in (lvanenko, Knopova, & Platonov, 2025).
They are responsible for controlling the shape and scaling of the time-dependent threshold.
Consider two types of Euler-Maruyama schemes:
Xo T, = X0+ alts, XA+ b(t, X0 T VAE + Cr (X7, (5)
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X2T, = X7+ alti, X[ A + b(ti, X[T)VAE + Co,(XET) + 0i(X27)Giy (6)

i+l
where:
* &, ¢; —sequences of i.i.d. standard Gaussian random variables;
* Cy,(z) is the compensated frozen large-jump increment

tit1 -
Cy;(z) = / / c(ti,x,z) N(ds,dz).
t; R\B(t;,h,e)

+ o?(x) is the variance of the Gaussian correction and uses the frozen left-endpoint value

oi(x) == A A (ti, z, 2) v(dz).
B(t;,h,e)

For simplicity, we write X7 to denote X" or X" when the distinction between the schemes is not relevant.

Let0 =ty < t1 < --- < t, = T be the grid formed by combining equally spaced points and large jumps (positive
and negative). This construction guarantees that large jumps are included as grid points. In the weak-error proof below,
we use the standard frozen-coefficient continuous Euler interpolation associated with these grid values and, for notational
simplicity, denote this interpolation again by X/ .

In addition, let us define the lower Pruitt functions as

W) = / e v (du), =BT gt (7)
{u#0, |ug|<1}
2. Assumptions
Throughout this section we write < to indicate that particular constants are not important for the bounds.

Assumption 1 (Regularity of coefficients). Forall s,t € [0,7] and z,y,z € R:
1. The coefficients are globally Lipschitz in the space-time variables:

la(t, ) — a(s,y)| + [b(t, ) — b(s,y)| < (It — s| + |2 — yl),
le(t, @, 2) — c(s,y,2)| S (It — 5| + & — y]) XA 2]).
2. The coefficients satisfy a linear growth condition in the state variable:
la(t, )| + [b(t, 2)| < (1 + |=),
le(t,z, 2)| S (1+|2]) (LA J2]).

Assumption 2 (Smoothness). Fix an integer m > 3.
1. Forallt € [0,T), z € R, z # 0 and integers k,£ > 0 with 1 < k+ £ < m:

|8§a(t,m)| + |6I;b(t,m)| + |8I;8ﬁc(t,x,z)| <1.
2. There exists a measurable function q € (., L”(v) such that forevery k = 1,... ,m:
‘Bﬁc(t, x, z)‘ < q(z), forall x € R, z # 0.

Assumption 3 (Kernel assumptions). Recall the definition of the lower Pruitt functions (@l). Then
1. v(du) is absolutely continuous.
2. N*(r) =< ob%a/r).

Remark 1. Under Assumption B N* are strictly decreasing and N*(7%(t)) = 1. Moreover, under Assumption B.2 one
can show that there exists o € (0,2) such that 7= (¢) < £/~ . We also define

a:=max(a”,am). (8)
3. Well-posedness and some implications
We define the operator £; on f € CZ(R) by
Lof(x) = a(t,z) f'(x) + 5b(t, 2)* f" () + /R [f(z +c(t,z,2)) = fz) — et z, 2) f' () |v(dz). (9)

Proposition 1. Let u(t,z) := E[®(X7")], where ® € C3(R) and X"* is the strong solution of the SDE (fll). Then under
Assumptions [ and B, the following statements hold:
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() vecC? ((0, T) x ]R) and its derivatives satisfy the polynomial growth condition for some p > 0:

Osu(t, )| S (14 |=”). (10)

(i) The function w is the unique classical solution of the backward Kolmogorov PDE:

Owu(t,z) + Leu(t,z) =0, u(T,z) = ®(x). (11)

Proof. Under Assumption fil, the SDE (fll) has a unique strong solution (Sitd, 2005, Thm. 117), and standard moment
estimates give the polynomial bound for the solution itself. By Assumption B and (Breton, & Privauli, 2020, Prop. 4.1),
the solution flow = — X%” is three-times differentiable in =. Moreover, (Breton, & Privauli, 2020, Thm. 5.1) gives the
corresponding L? bounds for the flow derivatives. Thus, for every ¢ > 2,

sup E[| X719 <1+ |a|%, sup E[\@L“Xﬁ’ﬂq} <oo, k=1,2,3. (12)

sE[t,T) SE[L,T)

The moment bounds in () combined with the boundedness of ®*) allow us to apply the dominated convergence
theorem to justify differentiating under the expectation, as the moment bounds provide the necessary integrable majorant.
For k = 1, 2, 3, differentiation of the stochastic flow using the chain rule yields

k
Obult,) = | 37 B0 (X4 B (0, X4, . .,aﬁmﬂxgaﬂ)] |

m=1

where By, .., are the exponential Bell polynomials given by the Faa di Bruno formula (Comtel, 1974, Chap. lll, Thm. A). The
boundedness of the derivatives of @, together with the moment bounds for the derivatives of the stochastic flow, gives the
required polynomial growth estimates for 9%« and confirms that u(t, -) € C*(R).

Having established the spatial regularity of u, we now prove its differentiability in time and show that it solves the
backward Kolmogorov PDE using the semigroup approach. Let (Ps,;)o<s<t<r be the time-inhomogeneous two-parameter
semigroup defined by Ps ; f(z) = E[f(X;"®)]. Then we can then write u(¢,z) = P, r ®(z). By the Markov property, for a
small h > 0 such thatt + h < T, we have P; v = P; +n Piyn,r. This allows us to write:

u(t7 CL‘) = Pt,t+h Pth,T @(CL‘) = Pt,t+h u(t + h, 1‘)
Rearranging this and dividing by h gives us an expression:

u(t+h,:p) 7u(t7$) _ Pt,t-&-h*I
h B h

) u(t + h, x). (13)
Let us examine the r.h.s. of the above equation. Let f € C*(R). By It&’s formula on [t, ¢ + A,

t+h
FXES) = F(XP7) = / Lof(X5%)ds+ Myson,
t

where M, .4 is a local martingale part with E[M, ;4] = 0. Taking expectations and using X; = z gives us

t+h
Pooinf(@) — f(2) =E{ / Lo (XE®) ds| .

If f(s,-) and its derivatives have polynomial growth, and the coefficients satisfy the growth and integrability conditions in
Assumption [l the operator £; is bounded by a polynomial: |£f(z)| < (1 + |=|?) for some g > 0. By applying the moment
bounds from (f2), we can use Fubini’s theorem to interchange the expectation and the integral.

_ t+h
w _ %/ﬁ E[Lof(X07)] ds. (14)

Hence, by the dominated convergence and Lebesgue differentiation theorems, noting that X/** = z, we get

1 t+h . .
iRl ds s BIESO] = L)

COnseqUently,
. P x) — f(x
}lLlrnO t,t+hf(h) f( ) th(x)

Using the limit results, together with u(t + k, -) — u(t, -), we obtain the backward Kolmogorov equation:

Oru(t,x) = —Leu(t, z). (15)
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For uniqueness, let v € C''*3 be another classical solution and set w := v — u. By linearity, w solves d;w + L:w = 0 with
w(T, ) = 0. Applying It&’s formula to w(s, X%*) on [t, T] gives a sum of an ordinary integral and a martingale term. Taking
expectations eliminates the martingale term (as it has zero mean) and gives:

E[w(T, X7%)] —E[w(t, X;%)] =E Ut (Dsw + Lsw) (s, X5¥)ds| = 0.

Using the terminal condition w (T, -) = 0 and the initial condition X}"* = =, this simplifies to 0—w(t, z) = 0. Thus, w(t,z) =0
for all (¢, z), which implies v = w. O

Corollary 2. If we additionally assume higher smoothness, namely u € C*®°, then under the hypotheses of Proposition [,
for every integer 0 < ¢ < 3 and for some p > 0, the mixed derivatives satisfy the growth condition

0. 05u(t, z)| < (1+ |z[?).

Proof. From Proposition [, we have the identity &,u = —L,u. The regularity « € C*® allows us to differentiate with respect
to z up to order ¢:
0u(t, @) = —0,(Lru).

We bound the term on the right by analyzing its drift, diffusion and jump components separately.
The drift and diffusion components of the operator’s derivative are

L= dlfalt,z) dpult,z)], 1L = %aﬁ[bz(t,x) Ou(t,z)].

Applying the Leibniz rule gives the expansions

L

£
— 1 3
I =3 CH@ta) (0, ), L= OOk (0 R,

k=0 k=0

where the term 9%b? expands to S°F _ CF*(9b) (85~ ™).

Proposition [ yields polynomial growth |07 ul < (1 + |z[)P° for some po > 0. For j > 1, Assumption B gives uniform
bounds on the derivatives of the coefficients, [02a| < C and |9%b| < C; for j = 0, Assumption f gives |a| + [b] < (1 + |z]).
Hence, each term in the Leibniz sums is either bounded by (1 + |z|) (from a) or (14 |z|)? (from b?). Consequently, for some
p1 =20

It a)| + 5t a)] S (14 |=])™.

Let ¢ := c(t,z,z) and I5(t,z) == 0% [, J(t, x, z) v(dz), where by the Taylor theorem,
1
J(t,z,z) == u(t,z +c) —u(t,x) — cOzu(t,x) = % c? / (1—35) 8§u(t, z+ sc)ds.
0

We need to move 9? inside the z-integral. To justify this step, we build an integrable majorant for |8£J|. Using the Leibniz
rule, we obtain

LJ(t,x, 2) ZCZ ) /( —8) 0y " PPu(t,x + sc) ds.

For j = 0, Assumption fl provides the bound [d7c| < (1 + |z|)(1A|z]), while for j = 1,2, 3, Assumption P gives |82¢| < q(2).
Since each 92¢? is a product of at most two such entries, we have

05 (t,@,2)| S (1+ ) [(LAL2) + (LAl2]) a(2) + a(=)?]
Proposition f] says that for m < 5 for some ps > 0
0y u(t, y)| S (L+[y))**, te€[0,T], yeR.

Because |c| < (14 ]z|), replacing y by z + s ¢, s € [0, 1] shows that the s-integral is bounded by (1 + |z|)?? for some ps > 0.
Combining the previous two steps, for some ps > 0 we obtain

0z (t,z,2)] S (L+1e))™ G(2), G(2) = (LAl2])” + (1Alz]) a(2) + a(2)*.

Next, we show that G € L'(v). Indeed,

(1) [l 1/\|z| Y21 (dz) < oo based on the Lévy measure definition.
(2) [, a(2)*v(dz) < oo by Assumption B

(3) Using the Cauchy-Schwarz inequality and letting ¢ € L?(v),

/R(WZ')Q(Z) v{dz) < (/(1A|Z|)2V(dZ))l/2 (/ a2 v(d)) " < oo.

ISSN 1812-5409 (Print), ISSN 2218-2055 (Online)



~ 82~ B 1 CH MUK Kuiecbkoro HauioHanbHoro yHisepcurety imeHi Tapaca LleBueHka

Since [0%J] < (14 |z|)P*G(2) with G € L' (), dominated convergence theorem allows us to move 97, inside the integral in
the definition of the I4(¢, z), giving
[I5(t,)| S (1 +|a])™.

~

Adding the polynomial bounds for the drift, diffusion, and jump parts together yields the result. O

Lemma 1. Under Assumption [, for any p > 1, the grid-point moments of the schemes are finite:

E[max |X[i|p} < 0.

o<isn

Proof. Letthe gridbe 0 =1ty <t1 < --- < t, =T. Itis enough to control the moments at the grid points. Indeed,
TP < T |P
E[OrglaéJXtJ } < ZOEUXM ]

The number of points n is finite. Thus, it is sufficient to show that E[| X7, |’] < oo for all i. We do this by induction. We
have the base case E[| Xo|"] < co. For the inductive step, we derive a recursive bound for 4; := E[| X/, [*].
Fix i and consider the scheme’s update on [t;, t;11] with coefficients frozen at (¢;, X7,):

tit1 -
XtTi+1 = XZ; + ai; + bi(Bti+1 - Bti) + / / CI(Z) N(d57 dZ) + H{scheme 2} Ji£i7
t R\B(t;,h,e)

where the coefficients a;, b;, c; are defined as frozen at time ¢;.
Next, our goal is to bound }E[|X,;+1 | | Fi;]. We can do this by applying the inequality

|z1 4+ -+ zk|” < Cp(|$1\p+'“+ |$k|p)

and considering each term from the right-hand side separately.
Using Assumption [i] to bound coefficients, the moment bounds for the Brownian terms, and the Novikov’s theorem
for the compensated Poisson integral, we obtain the one-step conditional bound:

E[|X7 7| Fo] <IXEIP+CAP(1L+|X7IP), By :=min(1,p/2).
Taking full expectations gives the following recursion:

Since Ay < oo, by induction we have that A; < o for all i. Therefore,

E[max |X;|”} < o0.

0<i<n

Throughout the following theorem and its proof we write E[-] for E*[-] with non-random initial condition X, = z.

Theorem 3. Let Assumptions -3 be satisfied and ® € C¢(R). Then the weak error between the true solution X1 of SDE

(f) and the approximations X7 from the Euler schemes () and (B) is of order n=!:

|E[®(Xr)] —E[®(X7)]| <nt
This rate is achieved when h is chosen as h = n” =2~ for scheme (B), and h =n"~ =3-a for scheme B).

Proof. In the proof we rely on the approach outlined in (Bossy, & Maurer, 2025).
Our goal is to find an upper bound for

‘E[@(Xt)] —E[o(x7)]|, ®eCi®). (16)

Applying It6’s formula from Theorem H to u (¢, X;), we obtain

t
u(t, X¢) = u(0, Xo) + / (Osu + Lsu)(s, Xs) ds + My,
0 S

=0

where M, is the martingale part with zero expected value defined by
t t -
M, ::/ b(s, Xs)0zu(s, Xs)dBs +/ /[U(S,XS_ + (s, Xs—y 2)) — u(s,Xs_)] N(ds,dz).
0 0 R
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Therefore, E[u(t, X:)]

= u(07 Xo).
Let n(s) := sup{tx =0

|t < s}. Then, using Kolmogorov PDE (fi]), for DC schemes (B) and (B) we obtain
t t
u(t, X7) = u(0,X3) + [ (Ouu-+ £Iu)(s, X ds o+ M7 = u0,X5) + [ (~Lou+ Lu)(s, X7) ds+ 7.
0 0

where M/ is the martingale part with zero expected value defined below for both schemes respectively

t
MY = // [u(s,X;’_l + c(n(s),X;é),z)) - u(s,XST’_l)] N(ds,dz) +
0 JR\B(n(s),h,e)
t
+ [ b0 X57k) druls, XT) dB
0

t ~
M2 = / [u(s,XST;2 + c(n(s),X:]Ei),z)) - u(s,XsT’f)} N(ds,dz) +
0 JR\B(n(s),h,e)
t

t
+/ b(n(s),X;i))amu(s,X;’Q)st+/ d(n(s),X;i))&:u(s,XST’Q)dWS,
0 0

d*(s, ) :z/ A (s, x, 2) v(dz).
B(s,h,e)

Thus, on [t;, ;11), the Gaussian interpolation uses d(t;, X, ), with the variance over the interval o7 (X[.) = Aid*(:, X7,).

ETI@ = af @ P@ [ [ al) @) - @) v (17)
STI@=af @ P @ s [ ) - @) - ae@r )] v + (18)
e [ A, (19)

where a; := a(t;, X{,), b == b(ts, X7,), ci(2) == c(ts, X, 2).
Note that since X§ = X, = z, we have «(0, Xj) = u(0, Xo). Then, by taking expectations, we get

T
E[®(X:)] - E[®(X/)] = / B[(L: — LD)u(t, X¢)] dt. (20)
0
Since the coefficients of the frozen Euler interpolation are frozen on [¢;, t;+1) at the left endpoint value, we analyze the

operator difference at the fixed state 2 = X/,.
Setting f(x) := u(t, =), this difference can be decomposed as

(L = L) f(z) = (A) + (B) + (C) + (D), (21)

where for ¢ € [t;, tiy1)
(A) = [a(t,z) — a(ts, )] f'(z),
(B) := L[b(t, ) — b*(ts, 2)] £ (),

(C) = / [f(x + C(t7x> Z)) - f(.T + C(ti7x7 Z)) - (C(t’ €, Z) - C(ti7 T, Z))fl(m)] V(dz)a
R\B(t;,h,e)

(Dq) := / [f(z+c(t @, 2)) — f(z) — ct,z, 2) f'(z)] v(dz). (Scheme 1)
B(t;,h,e)

For Scheme 2, write (D2) = (D2,1) + (D2,2), where

(D211) = /];’(ti,h,s) I:f(m + C(tvxvz)) - f(x) - c(t,a:,z)f’(a:) - %C2U/vl‘vz)f”(x) V(dz)’

(Da2,2) := %f”(m) /B(t‘ - [cz(tw,z) — 02(ti7x7z)] v(dz).
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Bound (A). Using Assumption [l and Proposition i, we obtain
(A S It =il [/ ()] £ Ai(L+ [z[7*),  for some pa > 0. (22)
Bound (B). By Assumption [l we have
|b%(t,2) — b*(s,2)| = (b(t,x) — b(s,2)) (b(t,z) + b(s,x)) < [t — s[(1+ |z]).
Thus, adding Proposition fi], we obtain
I(B) < (t = ta) (1 + |z f"(2)] £ Ai(1+ |2[)(1 + [2]) < Ai(1 + |z[™), for some py > 0. (23)

Bound (C). Let
c:=c(t,z, 2), ¢ = c(ts, x, 2), 0:=c—c;.

Assumptions -2 give us the following bounds
6] St —tal (LALD), el S (1 Jz]) (LA]2]).
The first order Taylor expansion of g(u) := f(z + u) at u = ¢; yields:
g(c) = g(ei) +6g'(ci) + 5 6% g"(ci +68),  0€(0,1).
Hence,
9(¢) = g(ei) = 8g'(0) = 8(g(ci) — ¢'(0)) + 5 6% ¢" (ci + 66).
Applying the mean-value theorem and Proposition i, we get:
lg'(ci) = g'(0)] < (1 + |z[™*) [ei-

The second term is bounded by Proposition fil. After that the argument z + ¢; + 65 grows at most linearly with |z| by
Assumption fil. Consequently, we have the following polynomial bound:

9" (ci +00)| = 07ult, x + ci +08)] S (1+ |z + i +0072) S (1+ |2]).
Then, for f(x) = u(t, z) we have
[f(z+¢) = fla+e) = 6f (@) S L+ [al™) 18] |ei| + 5 1617 (1 + [2[™) S (1 + |=]”) (16] |es] +[81) <
S (U JzPe) (1t = ol (WA =)+ 1t =8> (LA ]27) S (14 |2]P) As (LA [21%).
Finally, by definition of the Lévy measure we get
[(C)] S Ai(1 + |z|P¢), for some p. > 0. (24)

Bound (D). For each z there exists 6, = 6:1(z) € (0,1) and 6, = 02(z) € (0, 1) such that the Taylor expansion for both
Euler schemes can be written as following:

flx+c)— f(@)—cf'(x) = L (x + 1c), (25)

fl@+e) = f(z) —cf (x) = 3" (@) = § " (x + O2c). (26)
Using Assumption fil and Proposition fi,
[f(+¢) = f@) —cf ()] S (L4 |27 |2,

[f(z+¢) = f(z) = cf (&) = 3 [ (@)] S (L+ [277) ||
Here, we used the fact that (1 A |z|) = |z|, since we are in the small-jump region.
For Scheme 2, the term (D-,1) is controlled by the cubic Taylor remainder:

fat o) — f(@) - of () - gczf”w\ < (U el |2
Therefore,
Do | < (14 2+) / J2[? v(dz).
B(t;,h,e)

It remains to control (D2 2). By Assumption i,

|C2(t7ZE,Z) - CQ(ti,ZB,Z” < |C(t,x,2) - C(thxaz)'(‘c(tax?'zﬂ + ‘C(ti,.ZB,Z)D-
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Using the Lipschitz and growth bounds for ¢, we get
| (t, @, 2) = & (ti, @, 2)| S [t =il (1 + [2])* (1A [2])%

Hence, for some p > 0,
|Dao| <[t —ti|(1+ [2[7) /(1 Alz)? v(dz) S Al + |zf?).
R

Completing the proof.
Taking expectations and using the grid-point moment bound from Lemma fil, and noting that A; < % <n7!, we get:

/0 E[l(A)] + (B + (O] dt <n”".

In addition, for the (D) part we apply Theorem [ and obtain

T 2hs
[ Emonas
0
and, for Scheme 2,
T TS(hE) T 1
[ Bl des =2 [ dt g0
0 0

Consequently,

T
[ 0o s = va
0 he
Using the Remark fil and taking h = n~ 2= for scheme 1,and h = n~ =@ for scheme 2, we get

|E[®(X7)] —E[®(X7)]| Snt

~

Appendix
Theorem 4 (It&’s formula for a compensated Lévy-type SDE (Applebaum, 2009, Thm. 4.4.7)). Let X, be a solution to (f).
Then, for any function f € CZ(R), the following holds a.s. for all t > 0:

t

£ = 150) = [ als, X (X ds+ 5 [ 6, X)X ds+ [ (s, X0) 1 () dB +

+/Ofl/R[f(Xsf + (s, Xomy 2)) — F(Xsm) *c(s,Xsf,z)f'(Xs,)]y(dz) ds 4

t ~
+/ /[f(Xs_ + (s, Xom, 2)) —f(Xs_)]N(ds,dz).
0 R
We state the next theorem in the form adopted by our framework.

Theorem 5 (Small jumps moments (Knopova, & PlatonoV, 2025, Lem. A.3)). Let X, be a solution to (fl). Then for any
p=2
t P €
// |e(s, X, 2)|" v(dz) ds:| < T UZ )
0 J B(s,h,e) h

Theorem 6. (Kuhn, & Schilling, 2023, Th. 4.20) Let (X+:):>0 be a one-dimensional stochastic process given by

E

t o~
Xi =/ / F(s,y)N(dy,ds), t=>0,
0 y#0

where F is a predictable stochastic process, and N=N-Nisa compensated Poisson random measure with compensator
N(dy, ds) = v(dy)ds, where the measure v satisfies fy#o min{1, |y|*}v(dy) < oco.

B[ ' / . P | < .

for some T > 0, then for any a € [1,2] and p € [0, a] C [0, 2], we have

(/ ' /. |F<s7y>|“u<dy>ds)p/a} | (27)

1. (Novikov, [1975) If

E (sup |Xt|p> < CpoE

t<T
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2. (Kunitd, 2004, Th.2.11) For all p > 2, we have

T p/2
B (sup Xif") < [( [ [ rsatuanas)
t<T o Jy#o

Discussion and conclusions

We studied weak approximation of time-inhomogeneous Lévy-driven SDEs, analyzing two Euler schemes: (i) small
jumps are removed completely and (ii) small jump are approximated with a Gaussian term. Under the stated assumptions,
we proved O(n ') weak error when scaling hyperparameter & is chosen optimally.

+ cpE {/OT /W50 |F'(s,v)|Pv(dy)ds| . (28)

Sources of funding. The study was partially financially supported by Taras Shevchenko National University of Kyiv.

References

Applebaum, D. (2009). Lévy processes and stochastic calculus (Second ed.). Cambridge University Press. https://doi.org/10.1017/
CB09780511809781

Asmussen, S., & Rosinski, J. (2001). Approximations of small jumps of Lévy processes with a view towards simulation. Journal of Applied
Probability, 38(2), 482—493. https://doi.ora/10.1017/s0021900200019987

Bossy, M., & Maurer, P. (2025). On the e—Euler—Maruyama scheme for time inhomogeneous jump-driven SDEs. Stochastic Processes
and their Applications, 190, 104747. https://doi.ora/10.1016/i.spa.2025.104747

Breton, J.-C., & Privault, N. (2020). Integrability and regularity of the flow of stochastic differential equations with jumps. Theory of
Probability and its Applications, 65(1), 82—101. https://doi.ora/10.1137/S0040585X97T989830

Comtet, L. (1974). Advanced combinatorics. The art of finite and infinite expansions. Springer Dordrecht. https://doi.org/10.1007/978-94
-010-2196-8

lvanenko, D., Knopova, V., & Platonov, D. (2025). On approximation of some lévy processes. Austrian Journal of Statistics, 54(1), 177—-199.
https://doi.ora/10.17713/ajs.v54i1.1991

Jacod, J. (2004). The Euler scheme for Lévy driven stochastic differential equations: limit theorems. The Annals of Probability, 32(3A),
1830-1872. https://doi.org/10.1214/009117904000000667

Knopova, V., & Platonov, D. (2025). Strong convergence rates for euler schemes of levy-driven sde using dynamic cutting. https://doi.org/
10.48550/arXiv.2504.11988

Kihn, F., & Schilling, R. L. (2023). Maximal inequalities and some applications. Probability Surveys, 20, 382—485. https://doi.org/10.1214/
23-ps17

Kunita, H. (2004). Stochastic differential equations based on Lévy processes and stochastic flows of diffeomorphisms. In Real and
stochastic analysis (pp. 305-373). Birkhduser Boston.

Novikov, A. A. (1975). On discontinuous martingales. Theory of Probability & Its Applications, 20(1), 11-26. https://doi.org/10.1137/
1120002

Protter, P., & Talay, D. (1997). The Euler scheme for Lévy driven stochastic differential equations. The Annals of Probability, 25(1),
393-423. https://doi.ora/10.1214/aop/1024404293

Situ, R. (2005). Theory of stochastic differential equations with jumps and applications. Springer. https://doi.org/10.1007/b106901

OTpumaHo pepakuiet xypHany / Received: 12.09.25
NMpopeueH3oBaHo / Revised: 03.12.25

CxBaneHo ao Apyky / Accepted: 16.04.26
Ony6nikoBaHo / Published: 05.06.26

Oennc MNNATOHOB, acn.

ORCID ID: 0009-0005-3660-5516

e-mail: dplatonov@knu.ua

KuiBcbkuit HauioHanbHUi yHiBepcuTeT iMeHi Tapaca LLeB4YeHka, KuiB, YkpaiHa

AHATNI3 CNABKOI 3BDKHOCTI AMHAMIYHOI 3PI3KM ANA MPOLIECIB TUMY NEBI

OmpumaHo ouyiHku cnabkoi 36ixHocmi dns cxemu Elinepa — Mapysimu odHoeumipHux CP, keposaHux npoyecom Jleei, y sskux Mani cmpubku
OuHaMiYyHO 3pi3alombcsi 3aJ1eXXHO eid 4Yacy. Benuki cmpubku modesiorombcsi moYyHo, modi sik mani cmpu6bku (i) abo nosHicmio i2zHopyrombCsi,
abo (ii) 3amiHrolOMbCA HOpPMasibHOK eurnadkoeor eesluqduUHO 3 eidnoeidHoto ducnepciero. 3a cmaHOapmHux ymoe Jlinwuys ma 2nadkocmi
Koegpiyienmie i mipu Jleei Mu doeodumo, wio cnabka noxubka o60x cxem mae nopsdok O(n~1). Leli nopsdok docszaembcs 6u6opom 2inepnapa-
Mempa Macwma6yeants h = n~*/(¢(2=%) dng eapianma (i) ma h = n~°/(=3=) dng eapianma (ii).

Knw4yoBi cnoBa: duHamiyHa 3pi3ka, npoyecu muny Jleei, cxema Elinepa — Mapysmu.

ABTOp 3asBrsie Npo BiACYTHICTb KOHMNIKTY iHTepeciB. CnoHcopu He Bpanu yyacTi B po3pobrieHHi JoCnimKeHHs; y 300pi, aHanisi un
iHTepnpeTauii 4aHnX; y HanucaHHi pykonucy; B piLLeHHi Npo ny6nikauito pesynesraTis.
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