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Stock derivatives

Stock derivatives
 Context:

 Have developed tools needed to understand derivatives 
valuation and risk measurement.

 Apply tools in specific asset markets.

 Purpose: 
 Describe stock derivatives market development.

 Value contracts.

 Discuss popular “dividend capture” strategy.

1

2



DER Stock derivatives 1/31/2024

Copyright (c) 1999-2024 by Robert E. Whaley. All rights 
are reserved. 2

Stock derivatives
 Dividend-paying stocks: 

 If dividends are paid, adjustments need to be made.
 Since cash dividends are predictable in amount and timing, 

adjustments are straightforward.

FIGURE 8-2: Median number of calendar days between quarterly dividend dates for NYSE/AMEX 
and NASDAQ stocks during the calendar years 1996 through 2000.

dividend
paymentex-dividend

shareholder
record

dividend
declaration

date

14 days 15days

date datedate

Stock futures
 Stock futures began trading in US in November 

2002. 
 Had been banned by Johnson-Shad Accord (1984).

 Ban rescinded by Commodity Futures Modernization Act 
of December 2000.

 Traded on OneChicago Exchange.

 Market closed in September 2020.

3

4



DER Stock derivatives 1/31/2024

Copyright (c) 1999-2024 by Robert E. Whaley. All rights 
are reserved. 3

Stock futures
 Contract specifications:

 No. of shares: 100

 Contract months: 2 quarterly; 2 nearest serial months

 Prices quoted in cents per share

 Settlement day: third Friday of contract month

 Settlement method: physical delivery

 Two contract styles:
 Unprotected from dividend distributions

 Protected from dividend distributions

Stock futures valuation
 Cost of carry relation for unprotected futures 

contract is:

 Cost of carry relation for protected futures contract 
is:

F Se DerT r T t  ( )

rTF Se

5

6



DER Stock derivatives 1/31/2024

Copyright (c) 1999-2024 by Robert E. Whaley. All rights 
are reserved. 4

US stock options
 Stock options traded in OTC market since late 

1800s.
 Called “privileges”

 CBOT formed CBOE in April 1973.
 Calls on 16 large NYSE stocks

 Other US exchanges followed.
 AMEX and PHLX in 1975; PSE in 1976

 Other markets worldwide followed.
 Canada and Australia in 1975; UK in 1978

US stock options
 Put options introduced in June 1977.

 Today, stock options trade on:
 16 exchanges in US.

 More than 2,800 stock option classes are traded in US.

 Over 50 exchanges in 38 different countries.
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US stock options

 Decision about whether to list options on 
stock rests only with exchange.

US stock options

 Minimum requirements:
 7 million shares outstanding (excl. insiders).

 2,000 shareholders.

 Stock must have:
 Traded at least 2.4 million shares in last 12 

months.

 Closed at market price of at least $7.50 for 
majority of business days in last 3 months.
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US stock options
 US stock options

 Contract specifications:
 Style: American-style

 Denomination: 100 shares

 Prices reported per share

 Expire Saturday after third Friday

 Unprotected for cash dividends; protected for splits

Stock options
 Non-dividend-paying stocks: 

 If stock pays no dividends during option’s life, no-
arbitrage price relations and valuation equations are 
special cases of general principles derived earlier.
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Stock options
 Dividend-paying stocks: 

 Define stock price net of present value of escrowed 
dividend.

 European-style put-call parity

x rtS S De 
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Stock options
 Dividend-paying stocks: 

 European-style call formula is:
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Stock options
 Dividend-paying stocks:

 European-style put formula is:
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Stock options
 Dividend-paying stocks: 

 American-style option valuation
 No formulas. Must use numerical approximation such as 

binomial method.
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Stock options
 Dividend-paying stocks:

 American-style call option on dividend-paying stock will 
be exercised either 
 (a) just prior to ex-dividend, or 

 (b) at expiration.

 Decision about whether to exercise early depends on 
call’s exercise proceeds versus call value if left “alive.”

Dividend-paying stock options
 Illustration:

 Suppose you own call and you are at close of trading on 
day prior to stock going ex-dividend.  

 Assume call has:
 50 exercise price

 30 days remaining to expiration
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Dividend-paying stock options
 Illustration: 

 Assume stock has:
 Price of 57.

 Volatility rate is 25%.

 Cash dividend is 5.

 Assume interest rate is 6%.

 Should call be exercised early?

 Supporting file: Early exercise of call.xlsx

Dividend-paying stock options
 Illustration: 

 Compare call value if you exercise just prior to ex-
dividend with call value just after dividend is paid.
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Dividend-paying stock options
 Illustration:

 Call value just prior to dividend payment is 57-50=7.

Dividend-paying stock options
 Illustration: 

 Ex-dividend call value is:
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Dividend-paying stock options
 Illustration: 

 Anyone holding call should exercise just prior to ex-
dividend instant.
 Failure to do so results in an implied loss of 4.155.

 In practice, not all option holders exercise when they 
should. 

Dividend-paying stock options
 Illustration: 

 Suppose only 50% of call buyers exercise when they 
should. Devise trading strategy that may profit from this 
oversight.
 Called “dividend spread.”

23

24



DER Stock derivatives 1/31/2024

Copyright (c) 1999-2024 by Robert E. Whaley. All rights 
are reserved. 13

Dividend-paying stock options
 Illustration: 

 Sell (write) call just prior to ex-dividend and hedge by 
buying stock. 
 Cost is 57 – 7 = 50.

Dividend-paying stock options
 Illustration:

 If call holder exercises, deliver stock. You receive 
exercise price, $50, and break even.

 7 57 50 0  
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Dividend-paying stock options

 Illustration: 
 If call holder fails to exercise, buy call and sell stock on 

following morning. 
 Receive call premium less stock price.

 Pay 2.845 for call. 

 Receive cash dividend of 5.

 Receive 52 from sale of stock. 

 Net profit is 4.155.

 7 57 2.845 5 52 4.155    

Dividend-paying stock options
 Krepley, Stoll and Whaley (JFM 2008)

 Examine call options on dividend-paying stocks from Jan. 
1996 through April 2006. 

 Find more than 50% of outstanding long positions remain 
unexercised.

 Failure to exercise has caused call option holders to lose 
over $491 million over 10-year period. 

 Market makers capture lion’s share of proceeds by using 
dividend spreads.
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Dividend-paying stock options
 Krepley, Stoll and Whaley (JFM 2008)

Dividend-paying stock options
 Krepley, Stoll and Whaley (JFM 2008)
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Flex options vs OTC options
 Flex(ible) option contract terms are available on 

exchanges.
 Up to 15 years to expiration.
 Put or call
 American or European
 Exercise price
 Results in delivery.

 OTC stock options have wider flexibility.

Flex options vs OTC options
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Lesson summary
 Stock futures trade in US and other countries but are 

not particularly active.

 Stock options have traded in US:
 In OTC market since late 1800s.

 Privileges

 On exchanges since April 1973. 

Lesson summary
 No-arbitrage relations and valuation equations need 

to account for discrete cash dividends.
 Presents no real challenge. Simply subtract present value 

of dividend.

x rtS S De 
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Lesson summary
 For retail customers, standardized options are 

available on 16 different U.S. stock option 
exchanges.

 For institutional customers, flexible contract terms 
are available on exchanges and in the OTC market.
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