



































































































































Session16Stochastic MethodsLab JacobsUniversityBremen Fall 2022
Now2,2022

Prof Dr SoevenPetrat

Wecontinue our discussionof stochasticintegrals

Recall

Ito integral

IfCtldwit hi É f til AW with AWi WH Witi FHM10 1

11ftin til

StratonovichIntegral

T

flt odwith him If flt AW with t.tt tigtti

NoteOne can showthatthisdefinition is equal to himEi f'tiz fHillsWi

To illustrate their difference considerthefollowingexample seealsoHW6Problem41

Ex integrateBrownianmotion againstitself ftWaldwith Iwdw

Note If Witt weredifferentiable we could usethechainnle dW d It

Ewaldwith I wit dt t If Witi dt With I

ButWittis not differentiable



let us compute byhand

IWaldwit I IIWCtil AW LingÉ wH wcti.tw l

Wlti1Witi.uIWHI
Iwait wait t.EEItIt

Iwit'dwith thisÉ I witint wit l thisÉ SW
Edwin telescope sun

G wilt Citi lewisite iwiwi wi n

Question Howis EjAWi distributed

Weknowthat IE Awi At In recallthat Sw Amo 11
PaulIWF LAWEYE

It IIswit ÉE T

Whataboutvariance

ValÉSWIFE EISWSWI EIIIII



I É AW4 EjAWiti T
guyandsayindependent

onecancompute I OTFEITWAW ulu 11 II ok

oct

Variancevanishes in thelimit us is II AW T a constant

a deterministicprocess

Conclusion IWaldwit WITI IT differentfromusualintegral

let'sconsider sameexample asbeforewiththeStratonovichintegral

I wit adult 41gÉ wlt.tl wit wtil

tIWlti1Ft 1t Wtt1 wcti1T wit l wit

Similartobefore Witt witill ti ti ti t

El tutti l wittily tie Y
andvariances vanishes

IWHodwit WITI t E I tWCT I as wewouldexpectfrom

regularcalculus



In comparison

Stratouovich much nicer properties moresimilar tousualintegration
but ineachstep functionis evaluated inbetweentie andti

undesirable for some SPDEs

I to technically abit harder tohandleresultsdifferentfromregularcalculus

but at each ti f is evaluatedand an incrementis added

thisiswhat wewantfor stockmarket SPDE later

Pythonhints forHw6

GBM S HF Scotexp In E It towall
Scotexp in E ITAt GETAWi

5101 ITexp In E It to Dwi

Scotcamp
rod

If forProblem2
pathsfrombinomialtree hints random sample MNDgivesrandomsample
from far withuniformprobability

or lookat choice fat



Problem3 onlyneed SIT neednotgenerate fullpaths

SCT S exp In EITtowitt
Crandonvariable nFh 0,11

WITI WITIWoll

Problem4 W duo dw duet

WiW.lt WeWil WsWe

It
wolgjyw.tw 1

t

recall Wta b inc notation
yolstrat

wx

Use cunsun to beable to plot ftwisids against t


