Chapter 12
Underlying assumptions of binomial trees
1. Stock prices follow a random walk
2. Arbitrage opportunities do not exist
One step binomial tree
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	Δ = (fu – fd)/(S0u – S0d)
where	Δ = long position in Δ nb. of shares 
u > 1
			d < 1
			% increase = 	u – 1, or
					1 – d
	f = e–rT [pfu + (1 – p) fd]
		where	f = price of the option
p = (erT – d)/(u – d)
p = probability of an up movement in a risk-neutral world
1 – p = probability of a down movement in a risk-neutral world
Risk-neutral valuation
When valuing a derivative, we can make the assumption that investors are risk-neutral (i.e., investors do not increase the expected return they require from an investment to compensate for increased risk)
1. The expected return on an investment (e.g., stock) is the risk-free rate
2. The discount rate used for the expected payoff on an instrument (e.g., option) is the risk-free rate


Stock price grows on average at the risk-free rate
		E(ST) = S0erT
			where	E(ST) = expected stock price at time T
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	fu = e–rδt [pfuu + (1 – p)fud]
	fd = e–rδt [pfud + (1 – p)fdd]
f = e–2rδt [p²fuu + 2p (1 – p) fud + (1 – p)² fdd]
		where	δ = Δ
			δt = length of time
			p = (erδt – d)/(u – d)
American options
	Value at the final nodes is the same as for the European options
	Value at earlier nodes is the greater of:
1. The value given by f = e–rT [pfu + (1 – p) fd], or
2. The payoff from early exercise
Delta (Δ)
	Ratio of the change in the price of the stock option to the change in the price of the underlying stock
Number of units of the stock we should hold for each option shorted in order to create a riskless portfolio
Δ of a call option is positive; Δ of a put option is negative


Delta hedging
	Construction of a riskless portfolio
Parameters
	u = eσ√δt
	d = 1/u
Options on stocks paying a continuous dividend yield, stock indices, currencies and futures contracts
	p = (e(r–q)δt – d)/(u – d)
where	q = dividend yield rate (for stocks paying a continuous dividend yield and for stock índices)
			q = rf = foreign risk-free rate (for currencies
			e(r–q)δt = 1 (for futures contracts)
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