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real world conditions might> Some comments on financial @Monte satisfied : ②
① modeling more general modelsLandau - transaction casts
↳g .

Stochastic Ginzburg - defaultrisk (default of asset!
dXSX]dt + [BXt + #]dWE counterparty default,..

-> generalize to take into accountnot globally Lipschitz, these factors.
However, theexistence2 uniseset In conclusion

,
we will have some

modeling error
.

- difficult to
- CIR (Cox- Ingersoll-Ross) process quantify.used in interest rates

Approximation error : ErrordXzz [8-2 . XJdt + piedWt curred throughapproximatingescheme.
..... Stochastic volatily models.

② Noise can be general Levy process,

might have discontinuities , i. e
, jumps



Let us start with numerical approxi- Yn+1 = Yn + M(n) t ⑪
mations of SDES ⑬

① Euler-Maruyama (EM) scheme: (n) (Win-W
The SDE frego, ..., N-13 The En

dXz =M(Xt)dt + G(xz)dWeB Yn + hom(Yn) + P(n) · (Win-Win)[X = 3+sid + Yes)dwas]
Intuition ;

Step size h= for some NEW -etish
Y : 20 , 1, ..., NYxin-Re to to ty-- -

Ent
discrete stochastic process ,

which Xtn+ 1 = S+xsds + Sold wasis given iteratively InYou = 3 + Spsids+*sid +



NidWs+(X)dW ⑤
Yn = Yn + h .M(n)+

-Xen+ (g)&S(s)dWs
* (n) · [Wtney-Wan].

We define linearly interpolated EM

XtnYn approximation =5

E()ds (n)ds = Enehop..., N-13, teltu, th+] = [u .h
,
(neehey

En+1-tu) · p(Yn) = k - M(Ym) = Yn
. G
+ (t - uh) , /Tnk)

tiNNg)dWs=SYn)dWs
+ ( - n)5(Tun) (Wente-Wen)
Yt = Yn + (E - n)((u)Yn) . k+ M(n)

= P(Yn) [Wan-Wan] (Wtne-Want]



g
: How good are these app-us? (e) Pas , if ⑧

We have to differentiate several notion P(limsup 11 Y-Xpa = 0) =
1.

of convergence : N-X

Defus : Let Y : CoP] X-TRO
,
New

,
with order Gelam) if I C :LTEIR

be stochastic processes. We say that
Grandom variable) S

.

t.

YN
,
New

converges to X at time it ↑ (11Y* - YNl = C . N-2) = 1.
(1) In the strong (P sense (pE(0,3) if ③ in probability if Veelad

(ECY-XI limsup P(11 -X ,p(k, a)=
Lierror-o N=x

N+x ⑪ in umenically weak sense ifwith orde del9) if C + 10 . 3) : Ye (%, R) [testfns] with
11 V
"
- XIPP

;Rd)
C . N-2 at most polynymially growing derivative
YNEI ELI(Y

,/o , E[N(X)1] in



IE(Y* )] - ESU(X)] Get peao) , geLP(PIFORM) and
NoMond be Globally Lipscitea

with order Lelo
,
d) if :

ECelad : DECHN)]-lECYNp]/zCNE:My h
~-

weak error wet I
#X
,Yer %

[The same assumptions as forRecall : (E, I . /e) , (F , 1 o /1) normed existence 2 uniqueness theorem]

sparse at most then we have convergence withorder 112:
(I f(x)() + = C . (e+ 1|x((m)a (1)S11X-eL(R; 124

theorem/strong/uniform strong con-

-Man (EC-Felli) "P=vergence of EM scheme) .



↳ Cli , L,, p) . XIcop]
,
L smaller corv-order,-

Vee(o, y).

· N -o Ve
supLPR It has essentially order I
ii) Je sit. uniform Roof: (of) (i) uses discrete

11Supt-YelR) gronwall lemma + Burkholder

Davis-gundy inequality /used for-(EL= -Yellpoyp Stochastic integrall.
-(N)): ·

We will only prove (i) next timeincrement tamed EM
, higher order (Milstein).


