































































StochasticModelingandFinancialMathematics Week4

Prof SorenPetrat ConstratorUniversity

lecturenotes fromFall2025

2 OptionsandBinomialTreeModels

2.1OptionBasisn

Option Contract or financialinstrument that dependson thefuturepriceofan
underlying

asset most commonlystocks ourfocus

Suchinstruments arecalled derivatives derivative financial instruments

Option contract Right to buy orsellunderlyingassetat a strikeprice k

at orbefore expirationdate T

Typesof option

Buy sell Calloption righttoby asset
P t option rightto sell asset

At at or before European canbeexercised only expiration

American can beexercisedatorbeforeexpiration

Def priceof underlyingasset SH
payoff value of option at expiration



Ex Europeancall K 100 ER T 1 year suppose 5 0 90EUR

1 stockworth 120Eur
Suppose at T 1 year SIT 120EUR Iboughtit for100EM Konly

Exerciseoption withpayoff SITI K 20EUR

Suppose S T 70EUR donot exerciseoption payoff 0 EUR

nothing

Option contractshave a price P

How expensive should thiscontractbe WhatshouldPbe

Remark P will depend on themodelfor S t howpriieofunderlyingassetevolves

Whatare options good for Insurance speculation

Basic assumption No risk free profit

Called No arbitrage assumption

Payoff is a fat of K and S T callpayoff max Siti K 0

Call payoff
Patoff

SSIT



Put payoff Ptpajoff maxlk s.it 0

I SITI
K

227,1ft here

s asset model

1 11



parameters pinid

Example S 2500EUR Sa 4000EUR p 0.5

Sd 2000EUR

Option European call K 3000EUR strikeprice

4000 payoff 1000
Payoff scenarios

2500

2 2000 payoff 0

What should beoption priceP

Guess Averagepayoff giventhe probability p i e 0.5 1000 0.5 0 500

Scenario ofoption

Strategy 1 force 1 0 Make 500EUR

1 1 Ap
buystockfor4000EUR sellit tooption
holderfor3000ECR payoff 1000EUR
Intotal lost500EUR

day IntotalMade500EUR

Strategy2 7 0 Make500EUR borrow2000EURtobythe
stock for2500EUR
up14000 Sellstockfor3000EUR

1 1
Intotal Made1000EUR

You120001 sellstockfor2000EUR Made 0EUR



Strategy2 would lead to risklessprofit

We analyzesuchstrategies in general nexttime


