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5 ParameterEstimates forTimeSeriesmum

Ourstockpricemodelis geometricBrownianmotion BBM
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Accordingto our modelassumption theri's are normally andindependently distributed
butwithexpectationnotnecessarily0

because thisis howwedefined AWi andvariancenotnecessarily1

let us choose It It Thenour theoreticalpredictionfromourmodelis
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Nowwewant tomatch thetheoreticalpredictiontoourdataWeget
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Thesearestillrandomvariablesbeofthe
manydifferentwaysonecan sampleagiven

samplevariance 6 T r stochasticprocess
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unbiasedsamplevariance whichcomesoutwhenweaverageoverall
possiblewaysofsamplingSCH
But th n Otut sodifference to regularvarianceofthe
onegivensampleis small



For largen we
shouldbeableto replace Elr I e F and Varlril Gr i.e

we approximate

o Vajff by I fff Efe
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comment aswrittenabove Fand q arestillrandomvariables
one canshow wewillseethisnumerically inHwg thatVar E so

as a randomvar is coast for u is andthuscanreliablybeestimated

bysimplychoosing a large enough1

on theotherhand Varlet1doesnotin generalbecomesmallerforlargen so
it cannotbe reliablyestimated

Luckily wedonotneed theparameter µ fortheoptionpricing

Butwe assumed thattheri's are normallyandindependently distributed sothisshouldbe
checkedfor ourdata

Test assumptionof normality QQplot seeHW4Problem5
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thenplotagainst sorted sampleof standardnormaldistributionin
EeoVar p

here avisualinspection ismore helpful thanotherindicators

Test assumptionof independence

we can lookfor correlationsby lookingat the covariance
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H XandYare independent then EH4 ElHElHand 64 4 0

In thecontext of timeseries we wantto consider theautocorrelation fct ACF
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with e calledthe lag

recall CouchXl Var X so Ke is normalized inthesensethat Ko 1 and

sinceby Cauchy Schwarz f fg e JST ie CovIXH eVarlHVarlYT

Ike t e 1
So o ke 1 meansperfectcorrelation

ke 1 meansperfect anticorrelation

Ike t 0 theri's are veryuncorrelated
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1 checkbyvisualinspection
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Note Ior stockdata theremightbe inertiaeffects i e someautocorrelation if It was
chosentoosmall

s tradeoff choose It smallenough soVar16r l smallenoughbutnottoosmallthatthe
assumptionofindependenceis violated


