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Trading Strategies Involving Options

Notations

.| S(T) : Stock price at time T

» C(K,T) : the price of the call option with
maturity T and strike price K

R T1<T2<T3<T4

m K1 <K2 <K3<K4
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Strategies involving a single option and a Stock

d 8 i % B (Writing a Covered Call)
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[ w3 % g (Protective Put)
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[ 4% % £ (Bull Spreads)

n 29 41 +C(KLT)-C(K2, T)

Profit

4% % £ (Bull Spreads)

2% % £ +C(KLT)-C(K2,T)
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£ i £ «h3| ) Payoff :

Strike Price Payoff from Payoff from Total

Range Long Call Option  Short Call Option Payoff
S(T) =K1 0 0 0
K1<S(T) = K2 S(T) - K1 0 S(T)-K1>0
S(T) = K2 S(T)-K1 K2 - S(T) K2-K1 >0

[ 4% % £ (Bull Spreads)
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[ 4% % £ (Bull Spreads)
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4% % £ (Bull Spreads)
|

n 2A AL T f e D+ P(KLT)-P(K2,T)
. Wiv g3 mAA~ 1 P(K2T)>P(KLT)
= F|# Payoff =0-°

Strike Price Payoff from Payoff from Total
Range Long Put Option  Short Put Option Payoff
S(T) =z K2 0 0 0
K1 = S(T) <K2 0 -(K2-3(T)) -(K2-5(T)) <0
-(K2-5(T)) K1-K2 <0

S(T) =K1 +(K1- S(T))

Example 10.1

= An investor buys for $3 a call with a strike price of $30 and sells
for $1 a call with a strike price of $35. The cost of the strategy is

$3-$1=$2. The profit is as follows:

Strike Price Payoff from Payoff from Total
Range Long Call Option  Short Call Option Payoff
S(T) =30 0 0 0
30<S(T) = 35 S(T)-30 0 S(T)-30>0
S(T) = 35 S(T)-30 35-5(T) 35-30 >0

[ j=® % £ (Bear Spreads)

|
m ji O Z +P (K2, T)-P(KLT)
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[ j=® % £ (Bear Spreads)

m iR AL +P (K2, T)-P(KL, T)
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w ji i £ |8 Payoff:

Strike Price Payoff from Payoff from Total
Range Long Put Option  Short Put Option Payoff
S(T) = K1 K2 - S(T) S(T)-K1 K2 - K1
K1<S(T) = K2 K2 - S(T) 0 K2 - S(T)
0 0

S(T) = K2 0




[ j=® % £ (Bear Spreads)
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g A Toud FiEES 0 -C(KLT)+C(K2,T)
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[ jo# % £ (Bear Spreads)
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Strike Price Payoff from Payoff from Total
Range Long Call Option  Short Call Option Payoff
S(T) =K1 0 0 0
K1 <§(T) = K2 0 -(S(T)-K1) -(S(M-K1)=0
S(T) = K2 S(T) - K2 -(S(T)-K1) K1-K2 =0

[ £ 21 £ (Box Spreads)
|

= A box spread is a combination of a bull spread with strike prices
K1 and K2 and a bear spread with the same two strikes.

= Box spread Arbitrage:

= |If the market price of the box spread is too low, it is profitable to buy the box.
= If the market price of the box spread is too high, it is profitable to sell the box.

= A box arbitrage only works with European options.

Strike Price Payoff from Payoff from Total
Range Long Call Option  Short Call Option Payoff
S(T) =K1 0 K2 - K1 K2 - K1
K1<S(T) = K2  S(T)-K1 K2 - S(T) K2 -K1

S(T) = K2 K2 - K1 0

K2 -K1

[ -3¢ % £ (Butterfly Spreads)
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[ i50 i Z (Butterfly Spreads)
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a UL +C(KL) - 2x C(K2) + C(K3),

where K2 =0.5(K1+K3).

Strike Price Payoff from Payoff from Payoff from Total

Range firstlong call  second long call short calls Payoff
S(T) < K1 0 0 0 0
K1 <S(T) <K2 S(T) - K1 0 0 S(T)-K1
K2<§(T) < K3  §(T)-K1 0 -2(S(T) - K2) K3 -8(T)

S(T) > K3 S(T) - K1 S(T) - K3 -2(S(T) - K2) 0

[ #38 % £ (Butterfly Spreads)
|
= Butterfly Spread £ p= * =C1+C3-2xC2

=10+5-2x7
:$1
$4
K Call Price
BN S K e
-$1 $55 C1=10
$60 C2=7

$65 C3=5

[ 3 % £ (Butterfly Spreads)

|
= Butterfly spreads can be created using put options, which is the

same as the spreads created using call options.
= Butterfly spread = P(K1) + P(K3) — 2 x P(K2)

Profit |

[ P i % (Calendar Spreads)

= Calendar spreads or time spreads are created by two options with
the same strike price and different expiration dates.

= Calendar spread = + C(K, T2) - C(K, T1)

Profit




[ P& % £ (Calendar Spreads)
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Calendar spread = + C(K, T2) - C(K, T1)
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|

Calendar spread = + C(K, T2) — C(K, T1)
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[ P 4 £ (Calendar Spreads)

|
LT %%éfﬁz

Calendar spread = + P(K, T2) - P(K, T1)
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% A (Calendar Spreads )
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= Neutral Calendar Spread: S(0) = K
= Bullish Calendar Spread: S(0) < K
= Bearish Calendar Spread: S(0) > K




Neutral Calendar Spread: S(0) = K

Profit

Bullish Calendar Spread: S(0) < K

Profit

~S(0) K

Bearish Calendar Spread: S(0) > K

Profit

[ PR 4 (Calendar Spreads)
|
= Option Value = Intrinsic Value + Time Value
= Intrinsic Value = Max (S(T)-K, 0)
» Calendar spread = + C(K, T2) - C(K, T1)
= TV2(0) -TV1(0)
il s LN NP A




| P 4 £ (Calendar Spreads)
|
= See Fig. 15.6 on P. 337.
= AttimeO:
= C1(0) = 11(0) + TV1(0)
« C2(0) = 12(0) + TV2(0)
= CS=C2(0)- C1(0) = TV2(0) - TV1(0) = $5 - $2 = $3
» Attime T1: CS=TV2(T1) - TV1(T1)
» ATM : TV2(0) = $5 > TV2(T1) = $4; TV1(0) =$2 > TVL(T1) =0
CS=%$4-0=%$4
Net Profit= 4-3=$1
« ITMand OTM : TV2(0) = $5 > TV2(T1) = $2; TV1(0) =$2 > TV1(T1) =0
CS=$2-$0=%$2
Net Profit = 2-3 = $-1

| # & i £ (Diagonal Spreads )

= “73 4 & i (Diagonalization) 4, #-% - # £
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w $E 2R L =+ C(KL T2) - C(K2, T1)

m ¥ A )g‘: ;N f%" £ =+ P(K2,T2)-P(K1, T1)

gﬁdg ;¥ 2 % {2 (Combinations)
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A combination is an option trading strategy that
involves taking a position in both calls and puts
on the same stock.

| Bt 2 3 Rk (Straddle)

m BT AL A
= T 5% (Bottom straddle or straddle purchase)
Bottom Straddle = + C(K,T) + P(K,T)
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= 7% (Top straddle or straddle write)
Top Straddle =- C(K,T) - P(K,T)
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| ™ #5¢ (Bottom straddle)

|
= Bottom Straddle = + C(K,T) + P(K,T)

[ + #5% (Top straddle)

|
= Top Straddle = - C(K,T) - P(K,T)
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= Strip=C(K,T) +2xP(K, T)
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m Strip=2x C(K,T) +P(K, T)
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¥ 38 K vk (Strangle)
|

= T ¥ ;8 ez (Bottom Strangle)
Bottom Strangle = + C(K2, T) + P(K1, T)

Profit

¥4 78 K w2 (Strangle)

|

m ¥ 58 K w2 (Top Strangle)
Bottom Strangle =- C(K2, T) - P(K1, T)
" Profit

Exercises

|
= 4,7,10,12,19,20,21,22
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