Peter’s Simplified Replicating Portfolio

Only works when Lower Stock Price has zero payout.

	
	Initial Stock Price
	Lower Stock Price
	Higher Stock Price

	Buy1 delta shares
	Delta * Initial Stock Price
	Delta * Lower Share Price
	Delta * Higher Share Price

	Repayment of Loan + Interest
	PV of blue cell
	Equal to above but negative
	Same as blue cell

	Total Payoff (Cash Flow)
	Difference between yellow and orange cells and the value of the option
	Zero Dollars
	Higher Share Price – Exercise Price


1To value a put this would be sell and cash flows are reversed

Option Valuation Through Replicating Portfolio

Draw payout tree and determine delta.  If Lower Stock Price payout is zero can use the above grid.  

Value of Call

Value of Call = (delta * Current Stock Price) – ((delta * Lower Stock Price) – Low Payout) / (1 + rf)t

Risk-Neutral Valuation

Expected Return = (probability of rise * percentage increase) + ((1 – probability of a rise) * (percentage decrease) = risk free interest rate

solve for probability of rise

Value of Call

Value of Call = ((probability of rise * highest payoff) + ((1 – probability of a rise) * lowest payoff))/ 1 + interest rate

lowest payoff is often zero ie the call is out of the money

General Formula for calculating risk-neutral probability of rise

Probability of rise = (interest rate – downside change)/(upside change – downside change)

downside change is a negative percentage

Put Call Parity

Stock + Put = Bond + Call

-Bond means you need to borrow money

Binomial Method of Valueing an Option

Draw the tree and work back, valuing the option at each branch using the portfolio replicating method.

PV Option = PV(delta shares * Current Stock Price) – PV(amount borrowed)

