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2 Options andBinomialTree Models

21OptionBasion

option contract for financialinstrument1 that depends on thefuturepriceof
someother

underlying
asset 1mostcommonly stocks which wewillfocusout

this is called a derivative financialinstrument

Istikeprice Eupirationdate

calloption holder can buy underlying asset forpriceK at timeT

putoption holder can sell underlyingasset forprice K at timeT

1 typeluauof stock specifythe
optioncontract

Definitions a priceof underlyingassetwillbecalled 5 SHH

payoff valueof theoptionat expirationtimeT



E stikeprice k 50
supposeat T thestockpie Sitt 60
calloptionlbyl payoff 60 50 10 exerciseoption

putoptionbell1 payoff 0 notexerciseoption

Note the twomost common typesofoption are

European options canbe exercisedonlyat expirationdateT
Americanoptions canbeexercisedatorbeforeexpiration T

what are options good for
betting1speculation

canplayroleof insurance
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note buyingoption longposition

sellingoption shout position

Goal for most oftherest ofclass

What is a fair price of an option

Is thereactuallyan answer Stockpricesnotpredictable

Assumptions

thereis a riskfreemarket which wetaketobe a bondmarket with
risk freeinterestrate r constant intime e.gUStreasurybonds or ECBbondsl

stocksandbonds canbeboughtandsold inlimitedly andwithout
transactioncosts



Problem stockprice is uncertain

we need a probabilisticmodel for it for SCH Oe t eT

Mainidea for fair pricing
no opportunity for risk freeprofit

no arbitrage assumption

2 2 Binary Modelmum

first simplemodelwithonly 2 possibilitiesand one timestep

p nd are theparametersofourmodel
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Today let'slookat an example withoutthestrategy
below

S 2500 K 3000 r O call profitfor

5 2sooy
4000 payoff tooo If'Yj foyer

pts2000 payoff O 1 1500 soo

Obviousidea setpriceat C I 11000 It I 0 500

Butthenonestrategyofthe sellercould bethefollowing
at f 0 selloption for500 borrow2000 andbyonestock for2500 I

if Sal 4000 optionwillbeexercised sellerhastosellstockfor 3000

profit 30004 200401 1000

holderhasmade1000 500 500

if SHI 2000 optionwillnot beexercised one couldsellstockfor201
profit 2000 2000 O

holderhas abalanceof 500

3badoptionprice since seller can make risk freeprofit

general idea constructportfolio ofstocksandbonds insuchaway that



theobligationcan alwaysbemetandwhichthenmimicstheoptionprice

called
replicatingportfolio


