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Goal find a stochasticversionof the chainwle

Nonstochastic given hlx.tl wehave dh E dx of It
Now h withit hHittlewet

letus writetheintegralform for thesimplercase h wall no explicit t dependence
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In shorthand notation dh h dwt th dt

Now if thereis alsoexplicit t dependence i.e h hwitht thenthe

following Its formla holds

dh h dwt lit th dt with h whit t lewin

dh l wandwit t It Eillwaldt

let's consider a fewexamples
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Apply Its formula dh 2WaldWalt 2 It 2waw dt

is the SDE withsolution h W

Withthat we can e.g computetheexpectation
value
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similarexample h W4

dh 4W dwt 4 3w'd t 4W'dwt bw'dt
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similarly onecouldcompute II Wan

The Ito formula also allowsus to solve SDEs Asexample consider

dh h'dt h dw 4101 1

Wehavenowreducedan SDE
Its formula dh h dwt l lit h dt
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I h I x in t 611121 tell all 41 13 so solution

has no explicittime dependence andis compatiblewithsecondeq above
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HintsforHW7

Problem1 Su EulerMaruyamaafter Nsteps correspondingtoT i.e At I

Bydef Euler Manyama is inductive ie ithas tobeimplementedwith a for loop
In the specialcaseofGBM one couldalsouse cumprod

Forstrongweakerror is over ensemble N is varied ofstepsin
EulerMaruyama

Noteweakerrormightbe a bithard toreadoff itrytofit a line
byhand anyway

For the error rate one couldstartwith Nmax 2 K k 101
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For eachrealization createdWof length Nmax
withthat computeGBM
compute Suma withthedwabove

computeSmg byusingEulerManyama with
coarsened new
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Problem4 Imaginetwoscenarios

a Youwant to keepthestock tillafterexpiration Isit thenbettertoexercise

early eg
when St K or atexpiration

b Youwanttomakeprofitimmediatelybyexercisingtheoptionearly
whenSt K and

selling thestock Isitbettertoexerciseoption ortosellthe option

mtg

I s t
o


