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21OptionBasicsm

Option contract or financialinstrument that depends on thefuturepriceof
someother

underlying
asset mostcommonly stocks which wewillfocuson

this is called a derivative financialinstrument

Optioncontract Right to by orsell underlying asset for strikeprice K

at expirationdate T

Typesofoptions
Calloption holder can buy underlying

assetat price k attimeT

Putoption holder can sell underlyingasset forprice k at timeT

European options canbe exercised onlyat expirationdateT

Americanoptions canbeexercised at orbeforeexpiration T



Definitions priceof underlyingassetwillbecalled S Itl

payoff valueof theoptionat expirationtimeT

EI stakeprice K 50
supposeat T thestockprice sit 60

calloption bul payoff 60 50 10 exerciseoption

putoptionsell payoff 0 notexerciseoption

What are options good for
bettingspeculation

insurance

Payoffs
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note buying
option longposition

sellingoption short position

Goal for mostoftherestofclass

What is a fair priceof an option

ISurprisinglythereis actually ananswer eventhoughstockpines arenotpredictable

Assumptions

Thereis a riskfreemarket whichwetaketobe a bondmarketwith
riskfreeinterestrate r constant intime e.gUs treasurybonds or ECB

bonds

Stocksandbonds canbeboughtandsold inlimitedlyandwithout

transactioncosts

Problem stockprice is uncertain

we need a probabilisticmodel for S t Oe te t

Mainidea for fair pricing

no opportunity for risk freeprofit

no arbitrage assumption



22BinanModelm

First simplemodelwithonly2 possibilitiesand one timestep

pind aretheparametersofourmodel
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Is d Idcu ikeepinmind us 1 do7

to H t

Today let'slookat an example

S 2500 K 3000 r O call

5 2500y

4000

s 2000g

Patt ooo

payoff 0

Obviousidea setpriceat C I 11000 It 0 500

Theoption seller sells optionat t 0 for 500 andmighthavetosella

stockto theoption buyer at t T



Possible strategiesfor optionseller

strategy 1

At t o selloption profit500 f
At ft

If sit I 4000 lap scenario needtobuystockfor 4000 andsellit

to optionholderfor3000

profit 500 4000 3000 500

If SIT 2500 1downscenariol optionisnotexercised

profit 500

Strategy2

At t O Selloption for500 borrow2000 andbyonestock for250081

At t t

If Siti 4000 optionwillbeexercised sellerhastosellstockfor k 3000

profit 3000 2000 1000

holderhasmade1000 500 500

If SITI 2000 optionwillnot beexercised onecouldsellstockfor2000

profit 2000 2000 0

holderhas abalanceof 500

By followingStrategy2 optionseller can alwaysmake a risk freeprofit



badoptionprice sinceseller can make risk freeprofit

General idea constructportfolioofstocksandbonds insuchaway that

theobligationcan alwaysbemet andwhichthenmimicstheoptionprice called

replicatingportfolio


