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Value
of put Exercise price
(upper bound) N
Market price of the put
Intrinsic value
\ /(Iower bound)
0 | . >
_ Market price of share
Strike
price
e The value of a put cannot be higher than the exercise price.
e The value of an American put cannot be lower than its intrinsic value.
e The time value is the price of the call minus its intrinsic value
e See http://www.investopedia.com/terms/o/option-premium.asp
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Buyers Sellers
Bulls buy calls Bears (or Crabs) write calls
Pays a ‘call premium’ (price) to the writer. Receives a ‘call premium’ (price) from the buyer.
Has the right, but not the obligation, to buy a stated Has the obligation, if required to do so by the holder,
number of shares at a predetermined price, for a to sell a stated number of shares at a predetermined
defined period of time. price, for a defined period of time.
Share price > (Strike price + Premium) - Gain Share price > (Strike price + Premium) = Loss
Share price = (Strike price + Premium) - Breakeven Share price = (Strike price + Premium) - Breakeven
Share price < (Strike price + Premium) = Loss Share price < (Strike price + Premium) - Gain
Potential of unlimited gain but potential maximum Potential of gain up to 100% of premium received but
loss limited to 100% of premium paid. potential of unlimited loss.
Bears buy puts Bulls (or Crabs) write puts
Pays a ‘put premium’ (price) to the writer. Receives a ‘put premium’ (price) from the buyer.
Has the right, but not the obligation, to sell a stated Has the obligation, if required to do so by the holder,
number of shares at a predetermined price, for a to buy a stated number of shares at a predetermined
defined period of time. price, for a defined period of time.
Share price < (Strike price - Premium) = Gain Share price < (Strike price - Premium) = Loss
Share price = (Strike price - Premium) - Breakeven Share price = (Strike price - Premium) - Breakeven
Share price > (Strike price - Premium) - Loss Share price > (Strike price - Premium) = Gain
Potential of gain up to strike price less premium paid Potential of gain up to 100% of premium received and
and potential of loss of 100% of premium paid. loss potential up to strike price less premium received.



CALGARY

e A “levered position” refers to investing using a mix of investor
own funds and borrowed money. It magnifies the potential
investment profit and losses. It could be described as using
leverage for the purpose of investing.

e [n a similar manner, buying options offers potential returns
which will likely be more ‘extreme’ than an outright unlevered
position in the underlying asset.
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mple of a Levered Long Position
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Unlevered Long Levered long

Stock ) )

price accacsohulr:]t Position :Ca;hul:t Position
Start of day #1 S50 S5,000 - S5,000 -
Buy 100 shares or $50 ) 22’888 100 shares ) Siglggg 200 shares
Buy 200 shares levered _ ’ <0 S5,000 _ -SS:OOO $10,000
Start of day #2 S40 SO -S5,000
RSN gy RO g X
Start of day #3 S$70 SO -$5,000
Ao gy g0 W0 g 20
Sell all shares S70 $7,000 - $9,000 -
Gain $2,000 $4,000

Holding period return +40% +80% 06



Example of an Option Position
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Unlevered Long Long Call
Stock . .
price Cash in Position Cashin Position
account account

Start of day #1 S50 S5,000 - S5,000 -
Buy 100 shares or S5,000 S5,000 :
Buy 5 options $50 - $5,000 10;’;835“ - $5,000 +53‘;pg(')%”5
@ S10/share; Strike S55 = SO ’ = SO ’
Start of day #2 S40 SO SO
Loss of $1,000 or $40 $0 100 shares $0 +5 options
Loss of $2,500; S5/share S4,000 $2,500
Start of day #3 S70 SO SO
Sell-> gain of $2,000 or $70 <0 100 shares $0 +5 options
Exercise—> gain of $2,500 $7,000 $7,500
Close positions S70 $7,000 - $7,500 -
Gain $2,000 S2,500

Holding period return +40% +50% o7
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American options sell at more than their intrinsic value, since
they also have ‘time value’ until expiry.

Therefore, if an option has increased in price, rather than
exercising it makes more sense for the holder to sell it.

Typically, American options are not exercised until maturity.

However, there are special circumstances under which it
makes sense to exercise American options immediately.

= e.g. unusual and unexpected large dividend.

European options cannot be exercised prior to maturity, so
the holder choice is either sell the option or wait until expiry.

Writers cannot ‘sell’ to get out of their obligations, they must
take an offsetting option or long/short position (and wait...).
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y - Covered Call Option
CALGARY

e A ‘covered call’ results from being short a call and long in the
underlying stock in matching quantities.

e These are two positions which have independent lives from
one another through time, for example:

= An initial long position gives rise to a covered call as soon
as the investor writes a call (e.g. to enhance current return
while the investor expects stock price to go sideways);

= A naked call gives rise to a covered call as soon as the
investor establishes a corresponding long position (e.g. to
lock-in gains to date or to cap losses to date).

e [f quantities between the option and the outright stock
positions do not match it is called a ‘partially covered call’.
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Call Writer
(short a call)
pI’Ofit Breakeven
0 Covered Call
Market price (~ short a put)
loss of share
profit
Strike >
rice - 0
i Market price
Long Position loss of share
profit Purchase price
ol |
Market price
loss of share
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xample of a Covered Call Option
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Stock Cashin Positions
price  account Short Call  Long Stock  Combined
Start of day #1 S50 S5,000 - - -
Buy 100 shares and 5,00
Y . - $5,000 -1 option 100 shares
Sell 1 option S50 +$1.000 V=-$1000 V=$5000 V = 54,000
@ S10/share; Strike S55 _ $1.000
Start of day #2 S40 S1,000
Market $40 < Strike $55 -1 option 100 shares _
Option price = $5/share L St V=-$500 V=54,000 W= seet
Start of day #3 S70 S1,000
Market $70 > Strike S55 $1,000
Holder exercise option S70 +S5,500 - - -
Buy 100 shares @ $55 = $6,500

Gain $1,500 -




xample of a Covered Call Option

UNIVERSITY OF
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Stock Cashin Positions
price  account Short Call  Long Stock  Combined
Start of day #1 S50 S5,000 - - -
: S5,000 :
Sell 1 option -1 option _
@ S10/share; Strike S55 250  +51,000 V =-51,000 V'=-51,000
= $6,000
Start of day #2 S40 $6,000
Market $S40 < Strike S55 $6,000 P, 100 shares
Option price =S5/share  $40  -5$4,000 Ve -F;SOO V = $4.000 V =$3,500
Buy 100 shares @ $40 =$2,000 - ’
Start of day #3 S70 $2,000
Market $70 > Strike S55 $2,000
Holder exercise option S70 + 55,500 - - -
—>buy 100 shares @ $55 =$7,500

Gain $2,500 o




- Covered Put Option
CALGARY

e A ‘covered put’ results from being short a put and short in the
underlying stock in matching quantities.

e These are two positions which have independent lives from
one another through time, for example:

= An initial short position gives rise to a covered put as soon
as the investor writes a put (e.g. to enhance current return
while the investor expects stock price to go sideways);

= A naked put gives rise to a covered put as soon as the
investor establishes a corresponding short position (e.g. to
lock-in gains to date or to cap losses to date).

e [f quantities between the option and the outright stock
positions do not match it is called a ‘partially covered put’.
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Put Writer
(short a put)

profit Breakeven

x >
0 .
Market price
l0ss of share
Strike
price
Short Position
profit Selling price
0 / .
Market price
loss of share

profit

loss

vered put Options

Covered Put
(~ short a call)

Market price
of share
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Start of day #1

Short 100 shares and
Sell 1 option
@ S10/share; Strike S45

Start of day #2

Market $40 < Strike $45
Option price = S15/share

Start of day #3

Market $70 > Strike $45
Option expires worthless

Short position is closed
(buy 100 shares @ $70)

Loss

Stock
price

S50

S50

540
540
$70

$70

$70

Cash in
account

$5,000

S5,000
+$5,000
+ 51,000

=$11,000

$11,000
$11,000
$11,000
$11,000
$11,000

-$7,000
= 54,000

$1,000

Short Put

-1 option
V =-51,000

-1 option
V =-$1,500

Positions

Short Stock

-100 shares
V =-S5,000

-100 shares
V =-S4,000

-100 shares
V =-57,000

ample of a Covered Put Option

Combined
V =-$6,000
V =-S5,500
V =-S7,000
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Start of day #1

Short 100 shares and
Sell 1 option
@ S10/share; Strike S45

Start of day #2
Market S40 < Strike $45
Option price = S15/share

Short position is closed
(buy 100 shares @ $40)

Start of day #3

Market $70 > Strike $45
Option expires worthless

Gain

Stock
price

S50

S50

540

540

$40

$70

$70

Cash in
account

$5,000

$5,000
+ 55,000
+ 51,000
=511,000

$11,000
$11,000
$11,000

- $4,000
=$7,000

$7,000
$7,000

$2,000

Short Put

-1 option

V =-51,000

-1 option

V =-51,500

-1 option

V =-51,500

Positions

Short Stock

-100 shares
V =-S5,000

-100 shares
V =-54,000

ample of a Covered Put Option

Combined
V =-56,000
V =-S5,500
V =-51,500
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On-line tutorial for lecture 9
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On-line videos explaining options
e Kahn Academy has a series of well-made short videos.
Each video is typically between 3 and 4 minutes.

o
o GO to www.khanacademy.org/economics-finance-domain/core-finance/derivative-securities
o

| suggested that you watch videos 4-5-18 carefully.

Video Lecture Video Lecture
1. American call options 8 8. Put as insurance 11
2. Basic shorting 7 9. Put-call parity 11
3. American put options 8 10. Long straddle 11
4. Call options as leverage 9 11. Put writer payoff diagram 8
5. Put vs. short and leverage 9 12. Call writer payoff diagram 8
6. Call payoff diagram 8 16. Put-call parity clarification 11
7. Put payoff diagram 8 18. Option expiration & price 9
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- Example 1a (maximum profit)

You short a call option on 100 shares for S3 per share with a

strike price of S40 and you simultaneously cover your short call
by buying 100 shares at $38.

e You hold both positions until maturity when the stock trades
at S40, what is your profit? (at-the-money at maturity)

Cost = —price of option + cost of stock = (—$3 + $38) x 100 = $3,500

Payoff = —value of option + value of stock
= [—(market price - strike price)* + market price] X 100
= [—($40- $40)* + $40] x 100 = $4,000

Profit = —cost + payoff = —$3,500 + $4,000 = $500

payoff - cost _ $4,000 - $3,500

Return = cost o $3,500

= 14.3%
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- Example 1b (maximum profit)

You short a call option on 100 shares for S3 per share with a

strike price of S40 and you simultaneously cover your short call
by buying 100 shares at $38.

e You hold both positions until maturity when the stock trades
at $45, what is your profit? (in-the-money at maturity)

Cost = —price of option + cost of stock = (—$3 + $38) x 100 = $3,500

Payoff = —value of option + value of stock
= [—(market price - strike price)* + market price] X 100
= [—($45- $40)* + $45] x 100 = $4,000

Profit = —cost + payoff = —$3,500 + $4,000 = $500

payoff - cost _ $4,000 - $3,500

Return = cost o $3,500

= 14.3%
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wy - Example 1c (breakeven)
CALGARY

You short a call option on 100 shares for S3 per share with a

strike price of S40 and you simultaneously cover your short call
by buying 100 shares at $38.

e You hold both positions until maturity when the stock trades
at S35, what is your profit? (out-of-the-money at maturity)

Cost = —price of option + cost of stock = (—$3 + $38) x 100 = $3,500

Payoff = —value of option + value of stock
= [—(market price - strike price)* + market price] X 100
= [—($35- $40)* + $35] x 100 = $3,500

Profit = —cost + payoff = —$3,500 + $3,500 = $0

payoff - cost _ $3,500 - $3,500

Return = cost o $3,500

= 0%
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-Ie 1d (maximum loss is limited)

You short a call option on 100 shares for S3 per share with a

strike price of S40 and you simultaneously cover your short call
by buying 100 shares at $38.

e You hold both positions until maturity when the stock trades
at SO, what is your profit? (out-of-the-money at maturity)

Cost = —price of option + cost of stock = (—$3 + $38) x 100 = $3,500

Payoff = —value of option + value of stock
= [—(market price - strike price)* + market price] X 100
= [—($0- $40)* + $0] x 100 = $0

Profit = —cost + payoff = —$3,500 + $0 = —$3,500

payoff- cost _ $0-$3,500

Return = oSt =733500 100%
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- Example 2a (maximum profit)

You short a put option on 100 shares for S3 per share with a

strike price of S40 and you simultaneously cover your short put
by shorting 100 shares at S42.

e You hold both positions until maturity when the stock trades
at S40, what is your profit? (at-the-money at maturity)

Cost = —price of option — value of stock = (—$3 — $42) x 100 = — $4,500

Payoff = —value of option — value of stock
= [—(strike price - market price )™ — market price] x 100
= [—($40- $40)* — $40] x 100 = —$4,000

Profit = —cost + payoff = $4,500 — $4,000 = $500

Return does not really exists since negative investment...

9-22



UNIVERSITY OF

CALGARY

- Example 2b (maximum profit)

You short a put option on 100 shares for S3 per share with a

strike price of S40 and you simultaneously cover your short put
by shorting 100 shares at S42.

e You hold both positions until maturity when the stock trades
at SO, what is your profit? (at-the-money at maturity)

Cost = —price of option — value of stock = (—$3 — $42) x 100 = — $4,500

Payoff = —value of option — value of stock
= [—(strike price - market price )™ — market price] x 100
= [—($40- $0)* — $0] x 100 = —$4,000

Profit = —cost + payoff = $4,500 — $4,000 = $500

Return does not really exists since negative investment...
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wy - Example 2c (breakeven)
CALGARY

You short a put option on 100 shares for S3 per share with a

strike price of S40 and you simultaneously cover your short put
by shorting 100 shares at S42.

e You hold both positions until maturity when the stock trades
at S45, what is your profit? (at-the-money at maturity)

Cost = —price of option — value of stock = (—$3 — $42) x 100 = — $4,500

Payoff = —value of option — value of stock
= [—(strike price - market price )™ — market price] x 100
= [—($40- $45)* — $45] x 100 = —$4,500

Profit = —cost + payoff = $4,500 — $4,500 = $0

Return does not really exists since negative investment...
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-e 2d (maximum loss is ‘infinite’)

You short a put option on 100 shares for S3 per share with a

strike price of S40 and you simultaneously cover your short put
by shorting 100 shares at S42.

e You hold both positions until maturity when the stock trades
at S90, what is your profit? (at-the-money at maturity)

Cost = —price of option — value of stock = (—$3 — $42) x 100 = — $4,500

Payoff = —value of option — value of stock
= [—(strike price - market price )™ — market price] x 100
= [—($40- $90)* — $90] x 100 = —$9,000

Profit = —cost + payoff = $4,500 — $9,000 = —$4,500

Return does not really exists since negative investment...
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