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s i market conditions,
ns change. This un-

san option's theoretical value is sensitive to ch
as market condi
of option trading: nothing remains constant.

Just
the sensitivities themselve

0 chang

derscor

L an important aspe

Depending on r -t conditions, the same position can exhibit a wide range

of risk characteristics. Today's small risk can become tomorrow’s big risk.

Although it is imprac
ing of options stll re
variety of market conditions. sertous trader’s education must include an
of the many different ways in which the ¢

il 1o analyze every potential risk, intelligent wad-

der the risk of a position under a wide

of a position can
. Having some awareness of how the sensitivities change with chang-
ing market conditions is vital il we expect o intelligently m
risks that option trading entails. In this chaper, we will a closer look at how
option risk me - as market conditions change and how this affects
sties of a position,

e the very real

i

Delta

We have already looked an the sensitivity of the delta 1o one possible change in
market conditions. In Figure 7-6, we saw that delta ch
underlying contract changes and that this change is represented by the option’s
gamma. In addition 1o changes in the und
wges in volatility and time

ng price, the delta is also sensi-

Ve o g

volaulty chang
As volatility increases, the delta of an out-of~the-money call rises and the de
of an in-the-money call falls, with both deltas tending wward -

. This is loy

cal beeause in a low-volality marke
n out ol the mon

rer

nd therefore have a

ave |l|<-o|:pn.\i||- ef-

n-the-money call is more likely to remain in the money
delta thai is closer 1o 100, In a high-volality market, we
feet, An out-of-the-money call has a greater likelihood of going inte the money;
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There is nothing permanent
except change.

— Heraclitus

How do we quantify the change of... change?
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Sensitivities of Sensitivities... Greeks on Greeks = “Second Order”

Second order Greeks are CRITICAL for MMs & managers to understand.
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Option values are dynamic... so are the Greeks!
e Critical to understand your position’s behavior
e Scenario analysis. Quantified.
e fFundamental to options trading

e Absolutely critical for position managers

V VOLSIGNALS
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Delta
e Previously we looked at delta’s change with respect to underlying movement (Gamma)
e Delta is also sensitive to:
o Implied Volatility

o Passage of time
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Call and Put Deltas change as volatility changes

Figure 9-3 Put delta values as volatility changes.

Figure ?-1 Call delta values as volatility changes.
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...and as time passes

Figure 9-4 Put delta values as time passes.
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Delta
e Whether you vary time or volatility... “looks similar!”
e Concepts are often best remembered by thinking through their extremes:
o “If | fast-forward to expiration, is the option in-the-money (100d) or out-of-the-money (0d)?”

o “If Vol went up so much that everything was like a straddle... (50d /-50d)”
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Figure 9-5 Call delta values as time passes or volatility declines.
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Vanna describes the sensitivity of the option’s Delta to changes in Volatility

Figure 9-6 Vanna of an option.

Vanna-sensitivity of the delta to a change in volatility

=

Lower volatility

Lower volatility

Higher volatility

Higher volatility :

—100

—50
Put deltas

50 100
Call deltas

VVOLSIGNALS

Ao

delta



VolStudies | Option Volatility & Pricing
Chapter 9 — Risk Measurement Il

Charm (Delta decay) describes the sensitivity of the option’s Delta to the passage of Time

Figure 9-7 Charm of an option.

Charm — sensitivity of the delta to a change in time
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Vanna & Charm
e Greeks are virtually identical with 0 values around options of 0, 50 or 100 delta
e Vanna and Charm are greatest at +/- 20 (or 80) delta
e Options with these deltas will move most quickly *towards* 50 delta if we raise volatility or *away from* 50

if we lower volatility or advance time.

Ao

delta
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Gamma
e Measures the sensitivity of the delta to changes in the underlying price
e But Gamma itself is sensitive to changes in market conditions:
o Underlying price
o Time to expiration

o Volatility

V VOLSIGNALS
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Figure 9-18 Gamma of an option as the underlying price changes.
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Speed describes how an option’s gamma changes as the underlying changes

Speed is greatest for options
at +/-15 (85) delta

Figure 9-19 Speed of an option.
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Gamma changes as time passes (Color) or volatility changes (Zomma)

Figure 9-20 Gamma of an option as time passes or volatility changes.
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Figure 9-21 Color of an option.
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Figure 9-22 Zomma of an option.
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Gamma changes as time passes (Color) or volatility changes (Zomma)
e The passage of time (Color) or the lowering of volatility (Zomma) increase an ATM option’s Gamma
e Maximum Color / Zomma ATM ~50 delta
e Minimum (Negative) Color / Zomma ~ +/-5 delta (or +/-95d)

e Near +/-15 delta (or +/-85d)... Color / Zomma are 0

i
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Theta describes the rate at which an option decays
e Theta is greatest for at-the-money (ATM) options
e Declines as options move into or out of the money
e Theta is a function of an option’s time value (extrinsic value)

o Higher underlyings = higher Theta values

i
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Figure 9-8 Theta of an option as the underlying price changes.
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Figure 9-9 Theoretical value of an option as time passes.
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Figure 9-9 Theoretical value of an option as time passes.

Figure 9-11 Theta of an option as volatility changes.
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Theta of an at-the-money (ATM) option is proportional to the square root of time

Given an at-the-money (ATM) option...

Where I'l’ is the option’s theoretical value at time t (in DTE)

Then the theoretical value one day later, 1T, is 11T, =11, xJi—1)/1

@ :,]JI;XI:I_\/{;;—H/?]
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Vega describes how an option’s price changes as implied volatility changes

Vega of an ATM option
is proportional to its
exercise price

Figure 9-13 Theoretical value of an option as volatility changes.
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Vega is greatest for ATM options, and increases with the underlying

Figure 9-12 Vega of an option as the underlying price changes.
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Volga (or Vomma) describes how Vega changes as volatility changes

Figure 9-14 Vega of an option as volatility changes.

Figure 9-15 Volga (vomma) of an option.
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Vega decay (DVega/Dtime) describes how Vega changes as time passes

Chapter 9 — Risk Measurement Il

Figure 9-16 Vega of an option as time passes.

Figure 9-17 Vega decay of an option.
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Volga (Vomma) & Vega Decay (DVega/Dtime)
o ATM Vega levels are relatively constant as Volatility changes
e Longer term options are always more sensitive to changes in Volatility
e Raising volatility forces all options to become “more like straddles”
e Volga (Vomma) and Vega Decay (DVega/Dtime) is greatest at +/- 10 (or 90) delta

e Volga (Vomma) is greater for longer-dated options (increases with time to maturity)

vega
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Lambda is like Delta... but via percentage change

e Lambda also called “elasticity”, and is sometimes referred to as the option’s “leverage value”

e Lambda =D * (5/TV), where D is the option’s decimal delta, S is the underlying price & TV is the option’s value

Figure 9-23 Lambda of a call as time passes or volatility changes.
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Figure 9-24 Lambda of a put as time passes or volatility changes.
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First order risk measures...

Second order & beyond...

C=call theoretical value P=puttheoretical value S=underlying price or spot price Risk Name Sensitivity of the To aChange in Math Maximized
t=timetoexpiration o=annualvolatility r=domesticinterestrate rf="foreign interestrate Dali
elta il ¥) i ¥
Risk Name Sensitivity of the To a Change in Math Maximized Vanna '1.|"D|a.tl|lty’ : 0*C/d500 15-20,80 85, c.ielta
- = o Vega Underlying price d‘P/0S00 Low volatility
Theoretical value Underlying price .
Delta (A . . . . 0C/95=0P/@S+1 Deeplyinth
elta (A) (in points) (in points) * ceplyin themoney Charm Delta Time 02C/9Sot 15-20, 80-85 delta
Lambda (A) Out of the money delta decay Theta Underlying price d°P/oSot Close to expiration
lomega ()] Theoretical value Underlying price Ac*(5/C) Close to expiration T —
- (in percent) (in percent) Ap*(S/P) . 3 i_3 -20, 80-85 delta
elasticity Low volatility Speed Gamma Underlying price aafﬁg’sz gl’i;is Low volatility
Gamma (1) 9°C/a5* = At the money Close to expiration
Delta Underlying price 0°P/05? Close to expiration < ;
curvature " ! LR d*C/o5at At the money
0A/0S Low volatility Color Gamma Time to expiration o L
amma decay Charm Underlying price Siada oS e Kbt
Theta (0) 3C/at At the money = ol /ot Low volatility
. Theoretical value  Time to expiration Close to expiration
time decay oP/ot " 10. 90 delta
Low volatility Volga 2C/a0? = '
atth Vega Volatility 3%P/30? Long term
Vega Theoretical value Volatility 9C/d0 =0P/do LonegTe(:rr:wey (vomma) Low volatility
. ; d’C/oaot 20, 80 delta
. oC/or Deeply in the mone £
Rho (P) Theoretical value Interest rate 3P/Or p&;ng rerm y Vega decay Vega Time 5P/dot Close to expiration
an i - 3 Bo= he mone
Foreign interest . Gamma Volatilit 0°C/25'00 Att e
Rhoforphi (@)  Theoretical value rate or dividend ggg: DEEme t?e money Zomma - Underlyingzrice d*P/95%60 Close to expiration
yield ong term ol /do Low volatility
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Spreading

In option markets, as in all markets, there are many differem di'\|:l||g|l'l]1'< 1o
i AL one (ime, scalfing was a I!Il[lulgl: strategy among traders on the floors
[ vs exchanges. By observing the activity in a particular market, a scalper
would try to determine an equilibrium price that reflected a balance between
K

Option

buyers and sellers. The scalper would then quote a bid-ask spread around

this equilibrium price, attempting to buy at the bid price and sell at the offer

price as often as possible without taking either a long or short position (or any
extended pertod of tme. The scalper made no attempt to determine the the-
oretical value of the comtract. Although the profit from cach trade might be
simall, il & trader was able o trade ofien «
able prafit. Scalping, however, requires a highly liquid marke

kets are v sulliciently liquid to suppart this type of trading

nigh, he expected o show a reason-

nd option mar-

A different type of trading strategy invelves speculating on the divection in

which the underlying contract will move, The directional position ean be taken
na variety of ways—in the cash market, in the futures market, or in the option
market. Unfortunately, even when an underlying market moves in the expected
adi wal position in an option market will not necessar-
any different forces, including changes in volatility and the

sage of time, «

market. I he does and he is vight, he is assured of mak

Mot successfil option traders are spread traders. Be
15 based on the laws of probability and the laws of probability can be expected
to oven out only over long periods of time, option trads t often hold pos
tions for extended periods, Over short perieds of time, while the
ing f d value, the position may
b affected by a variety of changes in market conditions that threaten its poten-
tial profit. Indecd, over short periods of time, there is no guarantes
tion position will react in a manner consistent with a theoret

a profit,
wse option evaluation

rader is w

I
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1 option position to move toward theore

an op=
al pricing model,

158

SECOND EDITION

Chapter 10 — Introduction to Spreading »

VOLSIGNALS






