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

Chapter 9 — Risk Measurement II

Second order Greeks are CRITICAL for MMs & managers to understand.
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Option values are dynamic... so are the Greeks!

Critical to understand your position’s behavior

Scenario analysis. Quantified.

Fundamental to options trading

Absolutely critical for position managers
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Delta

Previously we looked at delta’s change with respect to underlying movement (Gamma)

Delta is also sensitive to:

Implied Volatility

Passage of time
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Call and Put Deltas change as volatility changes
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...and as time passes
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Delta

Whether you vary time or volatility... “looks similar!”

Concepts are often best remembered by thinking through their extremes:

”If I fast-forward to expiration, is the option in-the-money (100d) or out-of-the-money (0d)?”

“If Vol went up so much that everything was like a straddle... (50d / -50d)”
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Vanna describes the sensitivity of the option’s Delta to changes in Volatility
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Charm (Delta decay) describes the sensitivity of the option’s Delta to the passage of Time
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Vanna & Charm

Greeks are virtually identical with 0 values around options of 0, 50 or 100 delta

Vanna and Charm are greatest at +/- 20 (or 80) delta

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.
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Gamma

Measures the sensitivity of the delta to changes in the underlying price

But Gamma itself is sensitive to changes in market conditions:

Underlying price

Time to expiration

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

Speed  describes how an option’s gamma changes as the underlying changes

While Gamma peaks when an
option is at-the-money (50d),
the option’s speed at that
moment approaches 0
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Gamma changes as time passes (Color) or volatility changes (Zomma)
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Gamma changes as time passes (Color) or volatility changes (Zomma)

The passage of time (Color) or the lowering of volatility (Zomma) increase an ATM option’s Gamma

Maximum Color / Zomma ATM ~50 delta

Minimum (Negative) Color / Zomma ~ +/-5 delta (or +/-95d)

Near +/-15 delta (or +/-85d)... Color / Zomma are 0
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Theta describes the rate at which an option decays

Theta is greatest for at-the-money (ATM) options

Declines as options move into or out of the money

Theta is a function of an option’s time value (extrinsic value)

Higher underlyings = higher Theta values
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Then the theoretical value one day later,           is

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

Given an at-the-money (ATM) option...
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Theta of an at-the-money (ATM) option is proportional to the square root of time



vega
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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
Vanna also describes the
sensitivity of an option’s Vega to
changes in the underlying price



vega
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Vega is greatest for ATM options, and increases with the underlying
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Volga (or Vomma) describes how Vega changes as volatility changes



vega
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Vega decay (DVega/Dtime) describes how Vega changes as time passes
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Volga (Vomma) & Vega Decay (DVega/Dtime)

ATM Vega levels are relatively constant as Volatility changes

Longer term options are always more sensitive to changes in Volatility

Raising volatility forces all options to become “more like straddles”

Volga (Vomma) and Vega Decay (DVega/Dtime) is greatest at +/- 10 (or 90) delta

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

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

Lambda = D * (S/TV), where D is the option’s decimal delta, S is the underlying price & TV is the option’s value
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First order risk measures... Second order & beyond...



Next up...
VolStudies | Option Volatility & Pricing

Chapter 10 — Introduction to Spreading
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