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OPTION VALUATION PART 2

What is an option worth?
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Readings (revised!)

Ã Readings

ÄBKM 21. The main readings are sections 21.1 through 
21.5, with the following exceptions. Skip:

ÂDividends and call option valuation (pp. 735-736) 

ÂDividends and put option valuation (p. 737) 

ÂHedging bets on mispriced options (pp. 743-747) 

ÂSection 21.6 

Ã Problems

ÄAll concept checks

ÄProblem sets 2, 5, 6, 8, 9, 21, 24, 26
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Topics

Ã The components of call option values

Ã The determinants of call option values (intuition)

Ã Restrictions on call option values

Ã Early exercise of American calls and puts

Ã Pricing (valuing) options

ÄThe binomial model

ÄThe Black-Scholesformula

Ã Implied volatility

Ã Dynamic hedging
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The components of option value

Ã C is the premium, the market price of the call with 
exercise price X, and time to expiration T.

Ã The intrinsic value is the payoff to immediate exercise (or 
zero, whichever is larger)

Ä Intrinsic value = Max(0, S ςX)

Â S is the price of the underlying (stock).

Ã The time value of the call is C ςIntrinsic value

ÄThe time value of the call depends on the time value 
of money (the interest), but it also depends on other 
things.
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The determinants of option value, C

Ã The stock price S: ƛŦ {ҧ ǘƘŜƴ/ҧ

Ã Exercise price, X: ƛŦ ·ҧǘƘŜƴ /Ҩ

Ã Time to maturity, T: ƛŦ ¢ҧthen Cҧ

Ã Volatility, s : if sҧthen Cҧ

Ã The risk-ŦǊŜŜ ƛƴǘŜǊŜǎǘ ǊŀǘŜ ǊΥ ƛŦ Ǌҧthen Cҧ
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Restrictions on option values

Ã Example: C ²max(SςX,0)

Ä If C < max(SςX,0) we could make an immediate profit 
by buying the call and exercising it.

Ã Why study restrictions on option values?

ÄWhy not skip right to precise valuation formulas?

ÄValuation formulas are based on models that are only 
approximately correct.

Ã wŜǎǘǊƛŎǘƛƻƴǎ ŘƻƴΩǘ ŘŜǇŜƴŘ ƻƴ ƳƻŘŜƭΦ
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Restrictions on call prices

Ã C ²0 (C cannot be negative)

Ã C ¢S (C cannot exceed the stock value)

ÄHow large can S ςX be?

Ã CƻǊ ŀ ǎǘƻŎƪ ǘƘŀǘ ŘƻŜǎƴΩǘ Ǉŀȅ ŘƛǾƛŘŜƴŘǎ

ÄC ²S ςPV(X)

ÄWhy? Compare C and S ςPV(X)
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Why C  ²S ςPV(X)? Compare C  vs. S ςPV(X)

Ã Call: at expiration C = max(STҍ·Σлύ

Ã ²Ƙŀǘ ƛǎ ά{ ςt±ό·ύέΚ

ÄA levered position in the stock 

ÄάōǳȅƛƴƎ ǘƘŜ ǎǘƻŎƪ ƻƴ ƳŀǊƎƛƴέ

Ä To set this up:
ÂBuy the stock

ÂBorrow PV(X) = X/(1+r)T

ÄAt maturity T
ÂThe stock is worth ST
Â²ŜΩƭƭ ǊŜǇŀȅ ·

ÂNet: ST ҍ ·

Ã This is no better than (and is sometimes worse than) the call.
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Early exercise of an American Call

Ã LŦ ǿŜ ŜȄŜǊŎƛǎŜ ǘƘŜ Ŏŀƭƭ ǿŜ ƎŜǘ { ҍ ·Φ
Ã If we hold the call unexercised we have C ²S ςPV(X)
Ã Since PV(X) < X
Ä{ ҍ t±ό·ύҔ { ҍ ·
ÄValue of C unexercised > Value of C exercised
Ä It is not a good idea to exercise an American call early.
Ä¢ƘŜ ŜŀǊƭȅ ŜȄŜǊŎƛǎŜ ŦŜŀǘǳǊŜ ƻŦ ŀƴ !ƳŜǊƛŎŀƴ Ŏŀƭƭ ƛǎƴΩǘ ǿƻǊǘƘ 

anything.
ÄA European call option has the same value as an American 

call option.

Ã bƻǘŜΥ ǘƘƛǎ ƛǎ ƻƴƭȅ ǘǊǳŜ ŦƻǊ ǎǘƻŎƪǎ ǘƘŀǘ ŘƻƴΩǘ Ǉŀȅ ŘƛǾƛŘŜƴŘǎ 
before expiration.
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