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4. The logic behind the put-call parity condition.

A. Put-call parity is perhaps the most fundamental relationship between two option
prices. Put-call parity states that the difference between a call price and a put price for
European-style options with the same strike price and expiration date is equal to the
difference between the stock price and the discounted strike price.

B. The logic behind put-call parity is based on the fundamental principle of finance stat-
ing that two securities with the same riskless payoff on the same future date must have
the same price.

This chapter added to your understanding of put and call options by covering the
rights, obligations, and potential gains and losses involved in trading options. How
should you put this information to work? You need to buy and sell options to experi-
ence the gains and losses that options can provide. So, with a simulated brokerage
account (such as Stock-Trak), you should first execute each of the basic option trans-
actions: buy a call, sell a call, buy a put, and sell a put.

For help getting started, you can find an enormous amount of information about-
options on the Internet. Useful places to start are the options exchanges: Chicago
Board Options Exchange (www.cboe.com), American Stock Exchange (www.amex.
com), Pacific Stock Exchange (www.pacificex.com), and Philadelphia Stock Exchange
(www.phlx.com). Excellent Web sites devoted to options education are the Options
Industry Council (www.optionscentral.com) and the Options Clearing Corporation
(www.optionsclearing.com). You might also look at the options section of Trading
Markets (www.tradingmarkets.com) or Investor Links (www.investorlinks.com).

For information on option trading strategies, try entering the strategy name into
an Internet search engine. For example, enter the search phrases “covered calls” or
“protective puts” for online information about those strategies. For more general
information, try the search phrase “options trading strategies” to find sites like Com-
modity World (www.commodityworld.com). For a sales pitch on writing covered calls,
check out Write Call (www.writecall.com).

If you're having trouble understanding options ticker symbols, don’t feel alone be-
cause almost everyone has trouble at first. For help on the net, try the search phrases
“option symbols” or “options symbols” to find sites like www.optionscentral.com. Of
course, the options exchanges listed above also provide complete information on the
option ticker symbols they use.
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[ Chapter Review Problems and Self-Test }

1. Call Option Payoffs You purchase 25 call option contracts on Blue Ox stock. The strike
price is $22, and the premium is $1. If the stock is selling for $24 per share at expiration,
what are your call options worth? What is your net profit? What if the stock were selling
for $23? $22?

2. Stock versus Options Stock in Bunyan Brewery is currently priced at $20 per share. A call
option with a $20 strike and 60 days to maturity is quoted at $2. Compare the percentage gains
and losses from a $2,000 investment in the stock versus the option in 60 days for stock prices
of $26, $20, and $18.

3. Put-Call Parity A call option sells for $8. It has a strike price of $80 and six months until
expiration. If the underlying stock sells for $60 per share, what is the price of a put option with
an $80 strike price and six months until expiration? The risk-free interest rate is 6 percent per
year.

Answers to Self-Test Problems

1. Blue Ox stock is selling for $24. You own 25 contracts, each of which gives you the right to
buy 100 shares at $22. Your options are thus worth $2 per share on 2,500 shares, or $5,000.
The option premium was $1, so you paid $100 per contract, or $2,500 total. Your net profit
is $2,500. If the stock is selling for $23, your options are worth $2,500, so your net profit is
exactly zero. If the stock is selling for $22, your options are worthless, and you lose the entire
$2,500 you paid.

2. Bunyan stock costs $20 per share, so if you invest $2,000, you’ll get 100 shares. The option
premium is $2, so an option contract costs $200. If you invest $2,000, you’ll get $2,000/$200 =
10 contracts. If the stock is selling for $26 in 60 days, your profit on the stock is $6 per share, or
$600 total. The percentage gain is $600/$2,000 = 30%.

In this case, your options are worth $6 per share, or $600 per contract. You have 10 contracts,
so your options are worth $6,000 in all. Since you paid $2,000 for the 10 contracts, your profit is
$4,000. Your percentage gain is a whopping $4,000/$2,000 = 200%.

If the stock is selling for $20, your profit is $0 on the stock, so your percentage return is
0 percent. Your options are worthless (why?), so the percentage loss is —100 percent. If the
stock is selling for $18, verify that your percentage loss on the stock is —10 percent and your
loss on the options is again —100 percent.

3. Using the put-call parity formula, we have:
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Rearranging to solve for P, the put price, and plugging in the other numbers gets us:

P=C—S+KI(l+r)
= $8 — $60 + 80/(1.06)!”
=25.70

[ Test Your Investment Quotient }

For the remaining questions and problems, the circled numbers in the margin refer to the
corresponding learning objective in this chapter.

@ 1. Option Contracts Which of the following is not specified by a stock option contract?

I Q a. The underlying stock’s price.

b. The size of the contract.
c. Exercise style—European or American.
d. Contract settlement procedure—cash or delivery.
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@ 2. Option Contracts A July 50 call option contract for SOS stock is identified by which ticker
symbol?
a. SOS-JG
b. SOS-JS
c. SOS-GJ
d. SOS-SJ

@ 3. Option Contracts An April 40 put option contract for SOS stock is identified by which ticker
symbol?
a. SOS-HD
b. SOS-HP
c. SOS-DH
d. SOS-PH

@ 4. Option Payoffs All of the following statements about the value of a call option at expiration
CPEQ are true, except that the:
\P;R/OBLEMS a. Short position in the same call option can result in a loss if the stock price exceeds the
exercise price.
b. Value of the long position equals zero or the stock price minus the exercise price, whichever
is higher.
c. Value of the long position equals zero or the exercise price minus the stock price, whichever
is higher.
d. Short position in the same call option has a zero value for all stock prices equal to or less
than the exercise price.

@ 5. Option Strategies Which of the following stock option strategies has the greatest potential for
large losses?

a. Writing a covered call
b. Writing a covered put
c. Writing a naked call
d. Writing a naked put

"\ @ 6. Option Strategies Which statement does not describe an at-the-money protective put position
CFA@ (comprised of owning the stock and the put)?
\PR/OBLEMS a. Protects against loss at any stock price below the strike price of the put.

b. Has limited profit potential when the stock price rises.
c. Returns any increase in the stock’s value, dollar for dollar, less the cost of the put.
d. Provides a pattern of returns similar to a stop-loss order at the current stock price.

@ 7. Put-Call Parity Which of the following is not included in the put-call parity condition?

a. Price of the underlying stock.

b. Strike price of the underlying call and put option contracts.

c. Expiration dates of the underlying call and put option contracts.
d. Volatility of the underlying stock.

@ 8. Put-Call Parity According to the put-call parity condition, a risk-free portfolio can be created
by buying 100 shares of stock and
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a. Writing one call option contract and buying one put option contract.
b. Buying one call option contract and writing one put option contract.
c. Buying one call option contract and buying one put option contract.
d. Writing one call option contract and writing one put option contract.

’\ @ 9. Option Strategies Investor A uses options for defensive and income reasons. Investor B uses
CFA@ options as an aggressive investment strategy. What is an appropriate use of options for Investors
\P;R/OBLEMS A and B, respectively?

a. Writing covered calls / buying puts on stock not owned.

b. Buying out-of-the-money calls / buying puts on stock owned.
c. Writing naked calls / buying in-the-money calls.

d. Selling puts on stock owned / buying puts on stock not owned.

’\ @ 10. Option Strategies Which one of the following option combinations best describes a straddle?
CFA@ Buy both a call and a put on the same stock with
\P;R/OBLEMS a. Different exercise prices and the same expiration date.

b. The same exercise price and different expiration dates.
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c. The same exercise price and the same expiration date.
d. Different exercise prices and different expiration dates.

@ 11. Option Strategies Which of the following strategies is the riskiest options transaction if the
underlying stock price is expected to increase substantially?

a. Writing a naked call option.
b. Writing a naked put option.
c. Buying a call option.
d. Buying a put option.

@ 12. Option Gains and Losses  You create a “strap” by buying two calls and one put on ABC
sz&@\ stock, all with a strike price of $45. The calls cost $5 each, and the put costs $4. If you close
\\PR/OBLEMS your position when ABC stock is priced at $55, what is your per-share gain or loss?
a. $4 loss
b. $6 gain
c. $10 gain
d. $20 gain
@ 13. Option Gains and Losses A put on XYZ stock with a strike price of $40 is priced at $2.00 per
sz&@\ share, while a call with a strike price of $40 is priced at $3.50. What is the maximum per-share
\\PR/OBLEMS loss to the writer of the uncovered put and the maximum per-share gain to the writer of the
uncovered call?

Maximum Loss Maximum Gain
to Put Writer to Call Writer

) a. $38.00 $ 3.50
I-g b. $38.00 $36.50
= C $40.00 $ 3.50
E d. $40.00 $40.00
(®)
ot /—\ @ 14. Option Pricing If a stock is selling for $25, the exercise price of a put option on that stock is
g CFA@ $20, and the time to expiration of the option is 90 days, what are the minimum and maximum
- \\PR/OBLEMS prices for the put today?
& a. $0 and $5
3 b. $0 and $20
; c. $5and $20
; d. $5 and $25
; @ 15. Option Strategies Which of the following strategies is most suitable for an investor wishing

to eliminate “downside” risk from a long position in stock?

a. A long straddle position.

b. A short straddle position.

c. Writing a covered call option.
d. Buying a protective put option.

@ 16. Covered Calls The current price of an asset is $75. A three-month, at-the-money American
C® call option on the asset has a current value of $5. At what value of the asset will a covered call
\PR/OBLEMS writer break even at expiration?
a. $70
b. $75
c. $80
d. $85
@ 17. Option Strategies The current price of an asset is $100. An out-of-the-money American put
sz&@\ option with an exercise price of $90 is purchased along with the asset. If the break-even point
PROBLEMS for this hedge is at an asset price of $114 at expiration, then the value of the American put at the
\/ time of purchase must have been
a. $0
b. $4
c. $10
d. $14
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/\ @ 18. Option Strategies The following diagram shows the value of a put option at expiration:
CFAo .
\\PR/OBLEMS
Long put
Exercise price of both options
E /
©
>
c 0
.2
=}
Qo
(o]
Short put
_a | |
76 80
Stock price ($)

Ignoring transaction costs, which of the following statements about the value of the put option
at expiration is true?

a. The value of the short position in the put is $4 if the stock price is $76.

b. The value of the long position in the put is —$4 if the stock price is $76.

c. The long put has value when the stock price is below the $80 exercise price.

d. The value of the short position in the put is zero for stock prices equaling or exceeding $76.

@ 19. Options Tickers A letter indicating an exchange is sometimes added to an options ticker.
Which of the following correctly matches these letters with their exchanges?

a. X-PSX, A-~AMEX, C-CBOE, P-PHLX

b. X-NYSE, A-AMEX, C-CBOT, P-PSE

c. X-PSX, A-AMEX, C-CBOT, P-PHLX

d. X-PHLX, A-AMEX, C-CBOE, P-PSE

@ 20. Options Tickers Which of the following is not a legitimate option ticker?

a. DIS-JF

b. DIS-VL

c. DIS-ZG

d. DIS-PH
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[ Concept Questions }

1. Basic Properties of Options What is a call option? A put option? Under what circumstances
might you want to buy each? Which one has greater potential profit? Why?

2. Calls versus Puts Complete the following sentence for each of these investors:

QO

a. A buyer of call options
b. A buyer of put options
c. A seller (writer) of call options
d. A seller (writer) of put options

The (buyer/seller) of a (put/call) option (pays/receives) money for the (right/obligation) to
(buy/sell) a specified asset at a fixed price for a fixed length of time.

3. Option Break-even In general, if you buy a call option, what stock price is needed for you to
break even on the transaction ignoring taxes and commissions? If you buy a put option?

4. Protective Puts Buying a put option on a stock you own is sometimes called “stock price
insurance.” Why?

5. Defining Intrinsic Value What is the intrinsic value of a call option? How do we interpret
this value?

6. Defining Intrinsic Value What is the intrinsic value of a put option? How do we interpret this
value?

OOOO
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@ 7. Arbitrage and Options You notice that shares of stock in the Patel Corporation are going for
$50 per share. Call options with an exercise price of $35 per share are selling for $10. What’s
wrong here? Describe how you could take advantage of this mispricing if the option expires today.

Use the following options quotations to answer questions 8 through 11:

Option & Strike Calls Buts
N. Y. Close Price Expiration Vol. Last Vol. Last
Milson
59 55 Mar 98 3.50 66 1.06
59 55 Apr 54 6.25 40 1.94
59 55 Jul 25 8.63 17 3.63
59 55 Oct 10 10.25 5 3.25

8. Interpreting Options Quotes How many options contracts on Milson stock were traded with an
expiration date of July? How many underlying shares of stock do these options contracts represent?

9. Interpreting Options Quotes Are the call options in the money? What is the intrinsic value
of a Milson Corp. call option?

10. Interpreting Options Quotes Are the put options in the money? What is the intrinsic value
of a Milson Corp. put option?

@ @ 11. Interpreting Options Quotes Two of the options are clearly mispriced. Which ones? At a
minimum, what should the mispriced options sell for? Explain how you could profit from the
mispricing in each case.

12. Option Strategies Recall the options strategies of a protective put and covered call discussed in
the text. Suppose you have sold short some shares of stock. Discuss analogous option strategies
and how you would implement them. (Hint: They’re called protective calls and covered puts.)

13. Put-Call Parity A put and a call option have the same maturity and strike price. If both are at
the money, which is worth more? Prove your answer and then provide an intuitive explanation.

14. Put-Call Parity A put and a call option have the same maturity and strike price. If they also
have the same price, which one is in the money?

15. Put-Call Parity One thing the put-call parity equation tells us is that given any three of a
stock, a call, a put, and a T-bill, the fourth can be synthesized or replicated using the other three.
For example, how can we replicate a share of stock using a put, a call, and a T-bill?

[ Questions and Problems }
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Core Questions 1. Call Option Payoffs Suppose you purchase eight call contracts on Macron Technology stock.
The strike price is $70, and the premium is $4. If, at expiration, the stock is selling for $76 per

share, what are your call options worth? What is your net profit?

. Put Option Payoffs Suppose you purchase five put contracts on Testaburger Co. The strike
price is $45, and the premium is $3. If, at expiration, the stock is selling for $37 per share, what
are your put options worth? What is your net profit?

ONONO

3. Stock versus Options Stock in Cheezy-Poofs Manufacturing is currently priced at $65 per
share. A call option with a $65 strike and 90 days to maturity is quoted at $3.25. Compare the
percentage gains and losses from a $13,000 investment in the stock versus the option in 90 days
for stock prices of $60, $65, and $70.

Use the following options quotations to answer questions 4 through 7:

Strike Calls Puts
Close Price Expiration Vol. Last Vol. Last
Hendreeks
103 100 Feb 72 5.20 50 2.40
103 100 Mar 41 8.40 29 4.90
103 100 Apr 16 10.68 10 6.60
103 100 Jul 8 14.30 2 10.10
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4. Option Quotes Suppose you buy 50 March 100 call option contracts. How much will you
pay, ignoring commissions?

5. Calculating Option Payoffs In Problem 4, suppose that Hendreeks stock is selling for
$107.50 per share on the expiration date. How much is your options investment worth? What
if the stock price is $102.40 on the expiration date?

6. Calculating Option Payoffs Suppose you buy 30 April 100 put option contracts. What is
your maximum gain? On the expiration date, Hendreeks is selling for $84.60 per share. How
much is your options investment worth? What is your net gain?

. Calculating Option Payoffs Suppose you write 30 of the February 100 put contracts.
What is your net gain or loss if Hendreeks is selling for $90 at expiration? For $110? What is
the break-even price, that is, the terminal stock price that results in a zero profit?

8. Put-Call Parity A call option is currently selling for $5. It has a strike price of $70 and six
months to maturity. What is the price of a put option with a $70 strike price and six months to
maturity? The current stock price is $67, and the risk-free interest rate is 5 percent.

9. Put-Call Parity A call option currently sells for $9. It has a strike price of $80 and five months
to maturity. A put with the same strike and expiration date sells for $5. If the risk-free interest
rate is 4 percent, what is the current stock price?

10. Put-Call Parity A put option with a strike price of $90 sells for $7.40. The option expires in
two months, and the current stock price is $92. If the risk-free interest rate is 5 percent, what is
the price of a call option with the same strike price?

Intermediate Questions 11. Put-Call Parity A call option is currently selling for $7.20. It has a strike price of $55 and
five months to maturity. The current stock price is $58, and the risk-free rate is 5.3 percent.
The stock has a dividend yield of 1.2 percent. What is the price of a put option with the same
exercise price?

ONONONONONCIC

12. Put-Call Parity A call option is currently selling for $4.60. It has a strike price of $70 and
three months to maturity. A put option with the same strike price sells for $8.30. The risk-free
rate is 6 percent, and the stock has a dividend yield of 1.8 percent. What is the current stock
price?

13. Put-Call Parity A put option is currently selling for $8.30. It has a strike price of $80 and
seven months to maturity. The current stock price is $83. The risk-free rate is 5 percent, and the
stock has a dividend yield of .9 percent. What is the price of a call option with the same strike
price?

OBNORNORC)

14. Call Option Writing Suppose you write 20 call option contracts with a $50 strike. The pre-
mium is $4.20. Evaluate your potential gains and losses at option expiration for stock prices of
$40, $50, and $60.

15. Put Option Writing Suppose you write 15 put option contracts with a $45 strike. The pre-
mium is $3.80. Evaluate your potential gains and losses at option expiration for stock prices of
$35, $45, and $55.

16. Index Options Suppose you buy one SPX call option contract with a strike of 1400. At
maturity, the S&P 500 Index is at 1432. What is your net gain or loss if the premium you paid
was $23?

17. Option Strategies You write a put with a strike price of $60 on stock that you have shorted at
$60 (this is a “covered put”). What are the expiration date profits to this position for stock prices
of $50, $55, $60, $65, and $70 if the put premium is $3.90?

18. Option Strategies You buy a call with a strike price of $70 on stock that you have shorted
at $70 (this is a “protective call”’). What are the expiration date profits to this position for stock
prices of $60, $65, $70, $75, and $80 if the call premium is $4.90?

19. Option Strategies You simultaneously write a covered put and buy a protective call, both
with strike prices of $80, on stock that you have shorted at $80. What are the expiration date
payoffs to this position for stock prices of $70, $75, $80, $85, and $90?

20. Option Strategies You simultaneously write a put and buy a call, both with strike prices
of $80, naked, i.e., without any position in the underlying stock. What are the expiration date
payoffs to this position for stock prices of $70, $75, $80, $85, and $90?

21. Option Strategies You buy a straddle, which means you purchase a put and a call with the
same strike price. The put price is $3.80 and the call price is $5.20. Assume the strike price is
$75. What are the expiration date profits to this position for stock prices of $65, $70, $75, $80,
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and $85? What are the expiration date profits for these same stock prices? What are the break-
even stock prices?

22. Index Option Positions Suppose you buy one SPX call option with a strike of 1400 and write
one SPX call option with a strike of 1450. What are the payoffs at maturity to this position for
S&P 500 Index levels of 1350, 1400, 1450, 1500, and 15507

23. Index Option Positions Suppose you buy one SPX put option with a strike of 1400 and write
one SPX put option with a strike of 1450. What are the payoffs at maturity to this position for
S&P 500 Index levels of 1300, 1350, 1400, 1450, and 15007

24. Index Option Positions Suppose you buy one SPX call option with a strike of 1400 and write
one SPX put option with a strike of 1400. What are the payoffs at maturity to this position for
S&P 500 Index levels of 1300, 1350, 1400, 1450, and 15007

25. Index Option Positions Suppose you buy one each SPX call options with strikes of 1300 and
1500 and write two SPX call options with a strike of 1400. What are the payoffs at maturity to
this position for S&P 500 Index levels of 1200, 1250, 1300, 1350, 1400, 1450, and 1500?

26. Strangles A strangle is created by buying a put and buying a call on the same stock with a
higher strike price and the same expiration. A put with a strike price of $155 sells for $8.55 and
call with a strike price of $165 sells for $10.40. Draw a graph showing the payoff and profit for
a straddle using these options.

ONONONO

27. Bull Spread with Calls You create a bull spread using calls by buying a call and simultane-
ously selling a call on the same stock with the same expiration at a higher strike price. A call
option with a strike price of $20 sells for $4.55 and a call with a strike price of $25 sells for
$0.96. Draw a graph showing the payoff and profit for a bull spread using these options.

28. Bull Spread with Puts You can also create a bull spread using put options. To do so, you
buy a put and simultaneously sell a put at a higher strike price on the same stock with the same
expiration. A put with a strike price of $20 is available for $.15 and a put with a strike price of
$25 is available for $1.59. Draw a graph showing the payoff and profit for a bull spread using
these options.

29. Butterfly Spread with Calls You create a butterfly spread using calls by buying a call at K,
buying a call at K, and selling two calls at K. All of the calls are on the same stock and have
the same expiration date. Additionally, butterfly spreads assume that K, = Y2(K, + K,). Calls on
a stock with strike prices of $35, $40, and $45 are available for $7.00, $3.59, and $1.31, respec-
tively. Draw a graph showing the payoff and profit for a butterfly spread using these options.

30. Butterfly Spread with Puts You can also create a butterfly spread using puts by buying a put
at K|, buying a put at K, and selling two puts at K. All of the puts are on the same stock and
have the same expiration date, and the assumption that K, = ¥2(K, + K,) still holds. Puts on a
stock with strike prices of $35, $40, and $45 are available for $.90, $2.35, and $5.10, respec-
tively. Draw a graph showing the payoff and profit for a butterfly spread using these options.
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31. Condor Spread A condor spread is created by simultaneously buying a call at a K, selling a call
at K, selling a call at K, and buying a call at K,. All of the calls are on the same stock, have the
same expiration date, and K, < K, < K, < K. Alsonote thatK, — K, = K, — K, = K, — K.
Calls with strike prices of $65, $70, $75, and $80 are available for $11.20, $8.30, $4.44, and
$2.35, respectively. Draw a graph showing the payoff and profit for a condor spread using
these options.

32. Box Spread A long box spread is constructed by simultaneously buying a call at K, selling a
call at K, buying a put at K, and selling a put at K. All of the options are on the same stock and
have the same expiration date. A stock has call options with strike prices of $55 and $60 selling
for $9.30 and $6.90, respectively. Put options with the same strike prices sell for $5.50 and $7.50,
respectively. Draw a graph showing the payoff and profit for a box spread using these options.

[ What's on the Web? }

1. Option Prices You want to find the option prices for Intel (INTC). Go to finance.yahoo.com
and find the option price quotes for Intel. What is the option premium and strike price for
the highest and lowest strike price options that are nearest to expiring? What are the option
premium and strike price for the highest and lowest strike price options expiring next month?
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2. Option Symbol Construction What is the option symbol for a call option on Cisco Systems
(CSCO) with a strike price of $25 that expires in July? Go to www.cboe.com, and find the links
for the option ticker symbol construction. Find the basic ticker symbol for Cisco Systems
options, the codes for the expiration month, and strike price. Use these codes to construct the
call option ticker symbol. Now construct the ticker symbol for a put option with the same strike
price and expiration.

3. Option Expiration Go to www.cboe.com, and find the expiration calendar for options traded

on the CBOE. What day do equity options expire in the current month? What day do they expire
next month?

4. LEAPS Go to www.cboe.com and find the link for LEAPS. What are LEAPS? What are the
two types of LEAPS? What are the benefits of equity LEAPS? What are the benefits of index
LEAPS?

5. FLEX Options Go to www.cboe.com and find the link for “FLEX Options.” What is a FLEX
option? When do FLEX options expire? What is the minimum size of a FLEX option?

[ Stock-Trak Exercises }

STOCK TRAK WV

7
GLOBAL PORTFOLIO SIMULATIONS "‘

To access the Stock-Trak Exercise for this chapter, please visit the book Web site at
www.mhhe.com/jm5e and choose the corresponding chapter.
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