Binomial Option Pricing
Key assumption: No arbitrage

Logic: Two portfolios (of assets) that have the same payoff profile must have the same price.

Pricing a currency option

Basic setup: The price of the underlying asset (here, a currency) follows a simple, stationary binomial process, i.e. either goes up or down by a given percentage.

Example:


Underlying asset = euro (€)


Price of the underlying asset = $ per €


Risk-free asset = risk-free bond

Let’s 
S0 = price of € at time t0 
= $1.00/€


S1 = price of € at time t1
= $1.10/€ in Good state; $0.90/€ in Bad state

E = strike price of € at time t0  =  $1.00/€

i = risk-free interest rate  
= 0.06
Price of underlying asset (euro): 

S0 =
Price of risk-free asset (bond):


B0 =
Price of call option on the underlying asset:
C0 =

Form a replicating portfolio by combining underlying and risk-free assets such that the payoff profile of this replicating portfolio is exactly the same as that of the call option.

The option payoffs can be replicated by a linear combination of the euro and the bond.

 

x = the number of euro


y = the number of bonds
System of linear equation:



Good state: 




 

(1)



Bad state:






(2)

Solve for x and y:
Calculate for the price of the call option:



Call option price = the price of the replicating portfolio

