



































































































































StochasticModelingandFinancialMathematics Week7

Prof SorenPetrat ConstratorUniversity

lecturenotes fromFall2025

Summaryof last few sessions

Binarymodelforstockpriie s

5

sd

Binarymodelforoptionpriie a

a paroffif stock goesup

Cd payoffifstockgoesdown

numberofstocks
Optionprice valueof replicatingportfolio CIE.pt

withtax determinedby

et Sux Cu

et Sdx Cd

Solingthisgives C e PaCd Pa la with pa Pa Ef patpa 1

7 risknetralprofabilities

Repeatingthisyields a binomialtreemodelforoptionpricing
knownpayoff C array

1
useformla1 1 ineverystep

repeatuntil wehave computedoptionprice C
backwardsinduction






































































































































Note binomialtrees areveryversatileandcanbeused e g
alsofor American

options or withdividendpayments Forthe caseof Europeancallwitho t dividends

an explicitformula is available seealsothediscussionlater todayand innextsession

Question How tochooseparameters aand d
For historicalstockdata one usually considers expectationandvarianieof therateof
returnyH fromSHI Se i.e yH In ft Theyare denotedby
lyH Mt and Varly1 6 t

Su

Wewanttomatch theseto our treemodel s I sad wherewe find

sd Isd

Ilyinsteps Fups nlud and VarlyInsteps1 KY ups 1 ps

Nowthechoise ps 1 F v e d I yields IHH andVarlyHI
fromabove in the limit now

Noticablehereis that aandd and thuspaandpa and thustheoptionpricedo

not depend on the average growthofthestockµ b t onlyon its volatility6

For Europeancall options onecaneasilysolvetherecursionofthebinomialtree

C e TÉ Y p l p max 0 Suid i k

Takingthelimit a no usingtheCentralLimitTheoremyieldstheBlackScholesformula

Cns S.IE dy ke rtfEeEdy with half It T
ort


