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Immominatialations
Usual first order ordinarydifferential equation ODE

1 f it t

Wecould alsowrite this in integralform X t 10 fixis slds

Astochastic differentialequation SDE canbewrittendown in integral form

1 1 10 fixisislds 8 Ithian
motionincrements

Tochasticintegralltsfromnowon

As a shorthandnotation weoftenwrite dXCH f XCH.tl It g
x Hdwit

Today Examples numericalsolutionsandtheir error nexttime howtofindsolutions

Ex Nexttime wewill see that GBM SHI So exp m E t with

satisfies the SDE ds t a set dt 6s t dwit

Inintegral form SCH So M Slulda 6 Sladwa



Evenwithout knowingthe solution wecan figureout its expectationvalue

ISHI So µ scaldu 6ftEIstuldwlal

FIISIIIIfuulcobc.dkandSlu areindependent Hointegral
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solution I SCH Soent

Next numerical solutions

UsualODES f xchit can besolved numerically withEilersmethod

partition Out into N steps Xu u At At I andthenwritedowndiscretizedeg

fix fluital Xun Xu flatulst

Whatis the error
In one step Euler to fix At f1 101,01

Taylorexpansionofexactsolution At 101 IT At x 01At
011 3

AH x const At At E

total error 1 1 1 ETconstist It



The sameworks for SDEs it is thencalled Euler Maruyamamethod

Xue Xut flat IAt t genitalsWn

For the error thereare twooftenused definitions

strong error II lati Xn Cs At a strongorderof convergence

The relevancefor individual paths comes fromMarkov's inequality
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Quickproof Mt I IEstadidensity
It fit f Healdx

It f Headx
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Soapplying Markov to thestrong error we e.g get

HAI YI AHE I AHH M
HE

as It as SHE

Strong error alsotells us about error forindividualpaths



weak error I II XH II t CwAt B weakorderof convergence

note I ECAH Xu e II I Xlt Xml soweakerrors strong error

S f ladx eSIfaildx

Butweak error doesnot necessarily tell us somethingabout individualpaths

For example comparewith with O II wa II101 0 0 0

butwith is very different fromO




