



































































































































Stochastic MethodsLab JacobsUniversityBremen Fall 2022 Session10
0 it12,2022

Prof Dr SoevenPetrat

23BinomialtreeModels

Werepeatthebinarymodelwith n steps

1 Stockpricemodel

Sdi
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t

Éhitat
stockpriceafter j upward

movementsaftern steps St jp's Su'd J

Probability for j upmovementsfor u steps is Plj u Y pi t p
s

t
tu11 Injey
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nchoosej

Recall atb I l a b j thebinomialtheorem I



Consistencycheck Isthisreally a probability

ÉPljin É Ypi l p i
pst l ps 1 yes allpossibilities addupto11

Wewillcomeback to reasonablechoicesofparameters vdip later

2 OptionPriceModel

Ex in 2 pm.bing.gl

hereatexpiration weknowthepayoff giventhepossiblesin

isCud max10Sud K calls

Car

K stakepice p Ead Icancanaiig.gg p fsYco
optionprice

Weknowfrombinarymodelhowtodoonestep

G et pca t ttplcud

Gd e pCud th p car

r interestrate for onestep



nextstep Ifrom 1 to 0

Co e
r

pCn t l plG a

e p ca t pl plcud t ttplpcud t I l p ca

e p ca t 2ptiplcud t I lplcar optionpriceattimestep0

In this case Europeancalloptionswithoutdividendpayments weget theclosed form

formulafor u steps

Co e E Y pi i pl i max10 saidJ K

Importantnote in thisnotation r is theinterestratefor onestep i for theperiod
interestrateup annual if T is inyears wehave r rpAt pIn

so alsop gId
Note In thegeneralcaseand for more complicatedmodelslegputs or dividendpayments

or discontinuousinterest compounding theremightnotbeclosedformformulas so

it isbettertohave an algorithmavailableusing backwardsinduction meaning

startfromlastcolumngotostepu
1 thenu2 untilat time0 youget

theresult co istill basedon binomialtree
This is a very generalandversatilewayofoptionpricing



givenpayoffFor severalsteps

D
CITIstepbystep

backwards
induction

Implementation in python Problem2 HW 4

use one for loop togothroughall thesteps

but computationof vectoraway C In 11 fromvectorClut shouldbeimplemented
vectorized

recallthenotation vectorfab increment

n i n

tostoredata onecould use a onevector lengthall imemoryefficient
an nel xlute matrixi if alldataisneedede.g for
visualization

HW3


