Chapter 10
Factors affecting stock option prices
1. Current stock price, S0
2. Strike price, K
3. Time to expiration, T
4. Volatility of the stock price, σ
5. Risk-free interest rate, r
6. Dividends that are expected to be paid
Effect on the price of a stock option of increasing one variable while keeping all others fixed
	Variable
	European call
	European put
	American call
	American put

	Current stock price
	+
	–
	+
	–

	Strike price
	–
	+
	–
	+

	Time to expiration
	?
	?
	+
	+

	Volatility
	+
	+
	+
	+

	Risk-free rate
	+
	–
	+
	–

	Amount of future dividends
	–
	+
	–
	+


	




Notation
1. Stock price on the expiration date, ST
2. Value of American call option, C
3. Value of American put option, P
4. Value of European call option, c
5. Value of European put option, p
6. PV of the dividends during the life of the option, D
Upper bounds
	c ≤ S0
	C ≤ S0
	If this were not true, arbitrageur could make riskless profit by buying stock and selling call option
	P ≤ K
	p ≤ Ke–rT
If this were not true, arbitrageur could make riskless profit by writing (selling) option and investing proceeds of sale at risk-free rate


Lower bounds for European options on non-dividend-paying stocks
	c ≥ max (S0 – Ke–rT , 0)
If call price is less, arbitrageur can short the stock, buy the call and invest the proceeds at risk-free rate; at expiration date, if stock price > K, exercise option, close short position and make a profit, if stock price < K, buy stock on market to close short position and make a profit
p ≥ max (Ke–rT – S0, 0)
If put price is less, arbitrageur can borrow to buy stock and put at risk-free rate; at expiration date, if stock price < K, exercise option to sell stock, repay loan and make a profit, if stock price > K, discard option, sell stock, repay loan and make a profit
Put-call parity on non-dividend-paying stocks
	European options
		c + Ke–rT = p + S0
	American options
		S0 – K ≤ C – P ≤ S0 – Ke–rT
Lower bounds for American options on non-dividend-paying stocks
American call option are never exercised early when there are no dividends, therefore C = c, and lower bound = max (S0 – Ke–rT , 0)
Early exercise of an American put option becomes more attractive as S0 decreases, as r increases and as volatility decreases, and P ≥ max (K – S0, 0)
N.B.: American put option is always worth more than the corresponding European put option since early exercise is always optimal when stock price is sufficiently low
Lower bounds for dividend paying stocks
	c ≥ max (S0 – D – Ke–rT, 0)
	p ≥ max (D + Ke–rT – S0, 0)
Put-call parity on dividend paying stocks
	European options
		c + D + Ke–rT = p + S0
	American options
		S0 – D – K ≤ C – P ≤ S0 – Ke–rT
