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Goal find a stochasticversionof the chainrule

Nou stochastic given hlx.tl wehave dh 0 dirt o dt

Now h WH t hlxitllx.net

letus writetheintegralform for thesimplercase hlwall no explicit f dependence
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hiwith hlwioil f.to HwHHdWlHtfIfaIz lwlHldt
firstderivativeevaluatedatx WH

In shorthand notation dh h dw th dt

Now if thereis alsoexplicit t dependence i.e h h WH H then

dh hdwtlh.tth Idt

dh toothwithdual tooth it 9 lutildt

let's consider a few examples
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Apply Its formula dh 2WlHdWlHt I 2 dt 2Wdwt dt

is the SDE withsolution h wY

Withthat we cane.g computetheexpectationvalve
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The Ito formula also allowsus to solve SDEs Asexample consider

dh h dt h DW 4101 1
Wehavenowreducedan SDE

Its formula dh h'dw t th't h Idt to twoPDEs
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has no explicittime dependence andis compatiblewithsecondeq above



h WH wit t lhas singularitiesforfinite t

For themoregeneralversionofthe Ito formula we considertheclassof
stochasticprocesses that are solutions to

DXHI flxithtldttglxitt.tldwitt
Solutions Htt arecalled Ito process

For example DS µ Sdt to Sdw GBM is an115process

So now wewant tolook at T lxctl.tl and find an expression for dF
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DF L8 to f t too gIdt t gIE DW

This is called Ito lemma
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let us nowdiscussthe applicationof Ito's bum to GBM
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With that we can eg compute EISH

Take FISH.tl SHI andapply 1to lemma
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S is again a GBMwith differentparameters
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