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Volatility Spreads

In f.h;Lpl.-r &, we showed that it is p.mihl.-, at least i the WY, L0 cCaplure an
option’s mispricing in the marketplace by employing a dynamic hedging
strategy. The first step in this process involves hedging the option position,
delia nevtreal, by tak in opposing market position in the underlying con-
tract, But the underlying contract is not the only way in which we can hedge
an option posilion. We might inste

ad take our opposing delta position with

other options.
Consider @

call with a delia of 50 that appears w0 be underpriced in the

[{TT I we bary 10 calls, resulting in a delta position of +300, we might

hedge the position in any of the following ways:

g coniracts.
Buy puts with a total delta of 500

Sell ealls, different fron those that we purchased, with a wotal delia of
500

mbination of any of the |m-.-.-di|||{ such that we create a toial
SO0,

There ar
of which method we choose, each spread will have certain leatures in common:

arly many different ways of hedging our 10 calls, Regardless

Each spread will be approximately delta newtral,
Each sp

adl will be sensitive 1o changes in the price of the underlying
nt,
wd will Be sensitive 1o changes

1implied volatilive
e ol tme,

Each s
Each spincad will be scasiive o the s

ater, we will look at the mest common types of
ads, initially by examining their expiration values and then by con-
sidering their delia, gamma, theta, vega, and rho characteristics,
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Hedging options with... options

o We've already covered what it means to delta hedge an option
by pairing it with proportional shares of the underlying

e Volatility trading (“Vol trading”) involves structuring
combinations of options to hedge- or “spread”- your risk.

e Possible combinations are endless

e Hedging can target any of the risk parameters (Greeks)
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e Straddle
e Strangle
e Butterfly 7-i N/
e Condor "
[ ] Ratio Spread . Butterfly Spread rror::‘:"nt.:t“tedly » Calendar Spread
e Christmas Tree AN 2V VEB
VAN A T-f T —
e Calendar Spread - -
e Changing Interest Rates & Dividends o . .
e Choosing an Appropriate Strategy Y
= 1 WA
- — N\ ==
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The Straddle

Long Straddle

Prafit o

Stock Price

Loss

L

Buy both legs = long; Sell both legs = short

A Straddle consists of a Call & Put of the same strike & expiry

A long straddle is +Gamma, +Vega, and -Theta (paying)
A short straddle is -Gamma, -Vega, and +Theta (collecting)
As a rule- flip the signs (+/-) when comparing long & short

Paosition value

Value at expiration

7
Buy calls and S
puts at the same -
exercise price /,/ )
with the same Sy /,’

expiration date

+1 March 100 call
+1 March 100 put

+1 June 40 call
+1 June 40 put

-

-

Lower underlying prices

Y

Higher underlying prices
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The Strangle
Long Strangle
A
Frofit
- Buy puts (calls)
N at a lower
S exercise price
Loss ~ '
L

A Strangle consists of +C & +P with different strikes

Usually set up 1:1 with offsetting deltas on C vs P

Common version is the -20d Put + 20d Call

A long strangle is +Gamma, +Vega, -Theta (paying)

Cheaper to own than the Straddle, with technically unlimited
profit potential

Position value

+1 March 90 put
+1 March 110 call

+1 June 35 put
+1 June 45 call

All options must
have the same
expiration date

Buy calls (puts) /]
at a higher P -
exercise price y

Value at expiration i

< Lower underlying prices

Higher underlying prices

Y
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The Butterfly

Butterfly Spread

Profit

X 2y z
: : : >
/ \ /‘ stock pice
at Explrotion
Lowser Break-evon  Higher Breok-owan

Lass

A Butterfly (“Call/Put fly”) consists of 3 legs +1, -2, +1

o -Gamma, -Vega, +Theta (collecting)
Shift the fly- Greeks will vary!

Strikes are chosen to be equidistant from the center
Generally a fly involves all Calls (or Puts) of the same expiry
A Butterfly centered ATM will have SHORT STRADDLE Greeks:

Position value

Value at expiration

™,

Sy
There must be an equal

amount between
exercise prices

Buy a call (put)
at a lower
exercise price

Sell two calls (puts)
at an intermediate
exercise price

All options must
have the same
expiration date

+1 March 90 call (wing)
—2 March 100 calls (body)
+1 March 110 call (wing)

+1 June 35 put (wing)
—2 June 40 puts (body)
+1 June 45 put (wing)

Buy a call (put)
at a higher
exercise price

-

-

V\/OLSIGNALS

Lower underlying prices

Higher underlying prices
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The Condor
Long Condor
Plul'l["\
r‘Z Hm?ﬁﬂ“ﬂ::n
Loss C_E
h é
8
o A Call/Put Condor consists of long spread vs a short spread %
o All calls or all puts / same expiration / strikes equidistant —
e An Iron Condor is a Long (inside) vs. Short (outside) Strangle
e A Condor centered ATM will have SHORT STRANGLE Greeks:
o -Gamma, -Vega, +Theta (collecting)

Chapter 11 — Volatility Spreads

Value at expiration

Buy a call (put)
at a lower
exercise price

There must be an equal
amount between the
two higher and the two
lower exercise prices

Sell a call (put) Sell a call (put)
at a lower at a higher
intermediate intermediate
exercise price exercise price

All options must
have the same
expiration date

"
S
!
A

+1 March 90 call
—1 March 95 call
—1 March 105 call
+1 March 110 call

+1 June 35 put
—1 June 40 put
—1 June 45 put
+1 June 50 put

Buy a call (put)
at a higher
exercise price

Shift the condor- Greeks will vary!

-
-
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Lower underlying prices

Y

Higher underlying prices




VolStudies | Option Volatility & Pricing
Chapter 11 — Volatility Spreads

Ratio spreads involve options of same type (P/C & expiry) but

different quantities on the legs

Payoff profile depends on actual structure

Subject to Vanna / Volga dynamics before expiry
o examples

Common phrase = “backspread”

o Convention in quoting is to state “buying/selling the 1”
Do not trade net short options without knowing your risk!

Ratio Spread

Position value

Sell a call
at a lower
exercise price

+3 October 105 calls
—1 October 95 call

+2 April 45 calls

—1 April 40 call
Buy multiple /
calls at a higher p
. i -
exercls:e price -
— L7 .

Y

LT
_ p !

Vo

-
-

~i

-

Y

i

K2
;-

Value at expiration

- -

All options must
have the same
expiration date

-«— | ower underlying prices

VVOLSIGNALS
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Christmas Tree

e Consists of a Call or Put Spread with extra short options Buy a call Value at expiration
farther OTM arssoms /hid-1 1]
e More commonly called: ) P AL _J_ ol 1‘[ ‘*
o “Call tree” or “Put tree” E - TN
o “Call ladder” or “Put ladder” S =—=-- ST . . A
e Similar to a Ratio Spread in terms of payoff profile E‘% Sell a call Sell a callat ~4 ™

at a higher a still higher Ny

+1 October 90 call ) . ) .
exercise price  exercise price

e Note... any structure with net short options is going to "1 October 95 call

have unlimited risk in one direction or the other (or both!) —1 October 105 call
+1 April 80 call All options must N\
—1 April 90 call have the same N
—1 April 110 call expiration date
< Lower underlying prices Higher underlying prices >
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Calendar Spread

short in another

aka “timespread” or “horizontal”

Long vs Short convention depends on time exposure
o Long the higher DTE = “long the calendar”

far OTM.
» Payoff profiles looks like that of a long Butterfly!

Consists of a Call/Put on same strike, long in one expiration vs

Long Calendar spreads are usually +Vega, -Gamma, +Theta
(collecting), but this does when the options in the spread are

Position value

+1 December 100 call
—1 October 100 call

+1 June 50 put
—1 March 50 put ,
7
"
s
_,...-'ﬂ -

—

e

Both options must
be the same type
(both calls or both puts)
and have the same
exercise price

Buy a long-term
option and sell a
short-term option

Value at expiration of

/’ the short-term option

-«— |Lower underlying prices

Higher underlying prices ———
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What happens when rates or dividends change?

e Recall the forward equation, including dividends:
F = §,era

e [nterest rates and dividends impact the option’s price via changes in the underlying forward values
e Options with more time until expiration will be affected to a greater degree (greater rho risk)
e |n general:

o rates + =+ forward/+call $ /- put $

o rates - =~ forward /- call $/+ put $

o dividends + = - forward /- call $ / + put $

o dividends - = + forward / + call $ / - put $

v VOLSIGNALS
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Choose the appropriate strategy. Adjust as needed.
There are virtually endless possibilities. Use this reference to keep it simple—

Downside Upside

Spread Delta®* Gamma Theta Vega Risk/Reward Risk/Reward
Long straddle 0 - - - Unlimited reward  Unlimited reward
Long strangle 0 + - + Unlimited reward  Unlimited reward
Short butterfly 0 - - - Limited reward Limited reward
Short condor 0 - - - Limited reward Limited reward
Call ratio spread

(buy more than sell) 0 + - + Limited reward? Unlimited reward?®
Put ratio spread

(buy more than sell) 0 - - - Unlimited reward” Limited reward®
Short straddle 0 - - - Unlimited risk Unlimited risk
Short strangle 0 - - - Unlimited risk Unlimited risk
Long butterfly 0 - - - Limited risk Limited risk
Long condor 0 - - - Limited risk Limited risk
Call ratio spread

(sell more than buy) 0 - - - Limited risk* Unlimited risk*
Put ratio spread

(sell more than buy) 0 - - Unlimited risk’ Limited risk!
Long calendar spread 0 - - - Limited risk Limited risk
Short calendar spread 0 + - - Limited reward Limited reward
*We assume that initially all spreads are approximately delta neutral.
tWe refer here to the great majority of delta-neutral ratio spreads, which result in a credit when buying more than
selling and which result in a debit when selling more than buying.

VVOLSIGNALS

v




VolStudies | Option Volatility & Pricing
Next up...

SHELDON NATENBERG

N
~
0 p i I 0 n Bull and Bear Spreads
. . Although delta-newtral volatility trading is the foundation of theoretic:
tion pricing, there is no law that requi v tracder Lo ate and mai i
delta-newtral position. Many traders | to trade from a bullish or bear-
ish perspective, The trader who wishes 1o take a directional position has the
chsice of doing so in cither the underying instrument itself, buying or selling
a futures contract or stock, or by taking the position in the aption market. If
the trader takes a directional pasition n the ||]1:i<-n market, he must stll he
[

aware of the volatility implications. Otherwise, he may be no beter off, and
perl even worse, than il he had aken an outright positien in the under-

ontract.

e delta
delta

[ | | :

1 - ake adi al position n arket by taking an ap-
propriate naked position in either calls or puts. Il implied volatility is high, we
can sell puts to create a bullish pesition or sell calls to create a bearish position.
If implied volatility is low, we can buy calls 10 create a bullish position or buy
puts 1o create a bearnsh position.

The problem with this approach is that there is very little margin for er-

ror. If we purchase options, we will lose money not only if’ the market moves
in the wrong direction but also if the market Gails 1o move fast enough w

[ we sell options, time will work in our fa-
unlimited risk il the market moves violently

offset the option’s time de:

i

but we face the prospect

inst us. An experienced trader will prefer a strat
risk=rewand tradeall by looking rositions with the gre
gin for error. This philosophy applics no less to directional strategies than
to valatility strategies.

that improves the

1 possily
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