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Goal find a stochasticversionof the chainrule

Nonstochastic given hlx.tl wehave dh 1 dx of It
Now h witht hk.tl x weH

letus writetheintegralform for thesimplercase h WH no explicit t dependence
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In shorthand notation dh h dw th dt

Now if thereis alsoexplicit t dependence i e h h wit t thenthe

following to formla holds

dh u'dw i h dt with h wait 1T with
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let's consider a fewexamples
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Apply Ito formula dh 2W t duct 2 It 2Wdw It

is the SDE withsolution h w

Withthat we can e.g computetheexpectation
value
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similarexample h W4

dh 4WdW 4.3Wdt 4w dw 6widt
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similarly onecouldcompute Wan

The Ito formula also allowsus to solve SDEs Asexample consider

dh h dt h dw 4101 1

Ito formula dh h'dw hi 4 at
wehavenowreducedan SDE
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has no explicittime dependence andis compatiblewithsecondeq above
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Forthemoregeneralversionofthe Ito formula we considertheclassof

stochastic
processes that are solutions to

dXH flxantldttglxitl.tldwitt
SolutionsXHI arecalled Ito process

For example IS n Sdt 6 Sdw 6BMI is an toprocess

So now wewanttolook at F x t t and findan expression fordF
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This iscalled Hd lemma

Remark For f 0 g
1 we get W andinthis case

dF 5 Idt ofdW just asbefore

let us nowdiscussthe applicationof Hd's lemma to GBM

We defined GBM as S wait em 6Wh
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Take F Salit SHI andapply Ito lemma
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S is again a GBMwith differentparameters
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