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recallexample K 3000 r O call

f k 4000 payoff 1000
52500 a 1.6

His2000 payoff of
D 0.8

wedismissed theidea of optionprice averagew r t stockprobabilities

here priceC I 1000 it 0 500 becauseofthepossibilityofrisk freeprofit

newidea optionprice costofportfolio ofbondsandstocks thatleadsto
no riskfreeprofit for seller

sucha portfolioisthencalled replicatingportfolio

wedef

X price of bondwith risklessinterestrate r coutiucosly compounded
we assured cereal

Xz of stocks at pice 5 alsocalled hedgeratio or delta

replicatingportfoliocosts C x Sir



ingeneral risklessor zero profitforseller if twoconditionshold

EX Su Xz 7 Ca Ca payoffat Su
e X t Sdx 2 Cd Cd payoffat Sdl

in

futurevalveof whatsellerneedstopay
portfolio

forcalloptions Cu max 10 Su K

Cd max 10 Sd K

forseller

a

I

etsobligations
exactlyandno priceofoption_costofportfolio at
possibilityfor
riskfreeprofit thisintersection

setupreplicatingportfoliohere

price x Sx with x and determinedby etx Sax Cu
e x Sdx Cd



Ex fromabove replicatingportfolio X 14000 2 1000

X 12000 2 0

2000 2 1000 X L 3 X 1000

portfolio costs 1000 11.2500 _250 C optionprice

thisis thefairprice since no possibility for risk freeprofit
Indetail for 1250

seller borrow1000 buy stock buyer buysoptionfor250

f 4000 buy I stock 2000 buystock at K 3000

sellstockfor 3000 profit 1000 25051 75051
profit 1000 2000 13000 0 4000 3000

2000 sell stock 1000 do notexerciseoption

profit 1000 1000 0
profit 250

note one can actuallybuy stock
called fractionalshare usede.g for

dividend reinvestment



note thereis a put call parity

call price C

putpriceP

lookat two possibleportfolios
call put with same stock K T

buy call sellput which costs C P
paayoff

Guy call
payoff SIT k

l 75117
K

shortput

replicating portfolio with 1 stock borrowbondsworthK attimeT

s payoff SCT l K

cost S eMK

no arbitrage sboth portfoliosmusthave someprice since
samepayoff
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solutionforoptionprice needtosolve etx Sax Cu

e x Sdx Cd

Saxe SIX Cu Cd Xz
Ca Cd
Su Sd

X e Ca Sdx
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weassumed deere a 3 Ocpact and Ocp c 1

pupa are called risk neutral probabilities

what wouldbethe expectationvalue of stockprice at Tinder
probabilitiespulped
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ers ii e expected rateofreturn risklessrate
under risk neutralprobabilities

remarkable here result C is independent ofprobabilitiesofstock
pricemodel 10 chance

goingup 90 down 3 sameprice


