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Disclaimer

Options involve risks and are not suitable for everyone. Individuals should not enter into options transactions until they have read and
understood the options disclosure document, Characteristics and Risks of Standardized Options, available by visiting OptionsEducation.org or
by contacting your broker, any exchange on which options are traded, or The Options Clearing Corporation at 125 S. Franklin St., #1200,
Chicago, IL 60606.

In order to simplify the calculations used in the examples in these materials, commissions, fees, margin, interest and taxes have not been
included. These costs will impact the outcome of any stock and options transactions and must be considered prior to entering into any
transactions. Investors should consult their tax advisor about any potential tax consequences.

Any strategies discussed, including examples using actual securities and price data, are strictly for illustrative and educational purposes and
should not be construed as an endorsement, recommendation, or solicitationto buy or sell securities. Past performance is not a guarantee
of future results.

All content in this document is owned, or licensed, by The Options Clearing Corporation (‘OCC’). Unauthorized use is prohibited without
written permission of OCC. While reasonable efforts have been made to ensure that the contents of this document are accurate, the
document is provided strictly “as is”, and no warranties of accuracy are given concerning the contents of the information contained in this
document, including any warranty that the document will be kept up to date. OCC reserves the right to change details in this document
without notice. To the extent permitted by law no liability (including liability to any person by reason of negligence) will be accepted by OCC or
its employees for any direct or indirect loss or damage caused by omissions from or inaccuracies in this document.
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Presentation Qutline

e Greeks Overview
e Delta

o Definition
o Characteristics

* Gamma
* Vega

e HVvsIV
* Example

* Theta

o Rate of Decay
o Near term vs Long term

© 2023 The Options Clearing Corporation. All Rights Reserved.

Public

OIC.



Greeks Overview




The Five Greeks

A Delta

I Gamma

(0

Theta

Vega

7S

©Q

Rho
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Expected change in option value with changing
underlying stock price

Expected change in option delta with changing
underlying stock price

Expected change in option value with passage of time
(time decay)

Expected change in option value with changing implied
volatility

Expected change in option value with changing risk free
interest rate
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Nature of the Greeks

* Greeks are theoretical measurements
* Like theoretical values, Greeks don’t guarantee
* Market prices may or may not perform as indicated

* Each Greek isolates risk from a single pricing factor
e Assumes other factors are unchanged

e Conditions change in a dynamic marketplace
 Stock prices, volatility, time
e Option prices are sensitive to these changes
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Option Delta — A definition

Delta: Value’s sensitivity to stock price

The expected change in an option’s price (up or down) for each 1-point move in
underlying stock price

Deep in-the-money options

- High deltas approaching 100% (or 1)
At-the-money options

« Deltas around 50% (or .50)

Far out-of-the-money options D e I t e
« Low deltas approaching 0% (or O)
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Delta Characteristics

Calls have positive (long) deltas
* Positive correlation to underlying stock price change
* Stock price 1> all price 1
» Stock price § > call price §
 Call deltas range from O to +1.00

Puts have negative (short) deltas
* Negative correlation to underlying stock price change
e Stock price § > put price §
* Stock price - put price 1
e Put deltas range from 0 to —1.00
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Delta as I'TM Probability

Another way investors might use delta is to determine probability of
option finishing ITM

e Buying a 70 delta call could indicate a 70% chance of the option
finishing ITM, and

* Selling a 30 delta call could indicate a 70% chance of the option
finishing OTM

ITM/OTM does not equal PROFITABILITY!
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Gamma

r Gamma: Delta’s sensitivity to stock price

The anticipated change in the delta value for a $1.00
move in the underlying stock

« All other pricing factors constant
e Indecimal form (e.g.,.002)

« Adjustment to Delta

Only options have gamma G dimima
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Historical Volatility (HV)

A stock’s volatility in the |
past

e Can be observed and .

quantified Stock
o . . Price l
e This is “historical” | |

volatility

e A statistic, or a fact-- not

a prediction Historical Implied
Volatility Volatility
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Implied Volatility (IV): Definition

* Option implied volatility:
* Volatility level that justifies an options price

e Can be determined via option pricing model (calculator)

» Reflects underlying stock volatility expected by marketplace:

e Consensus of all market participants

 Who ultimately determines option market prices?

* Everybody who makes a bid/ask price and trades an option

* Professionals and individual investors alike
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Implied Volatility: Effect on Option Prices

* A change in underlying stock historical volatility may
or may not affect an option’s market price. However...

* Other pricing factors remaining constant, a change
in implied volatility will affect option prices:

* As implied volatility increases'

both call and put prices will increase]

* As implied volatility decreases 1

both call and put prices will decrease 1
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Vega: The Volatility Greek

I( Vega: Option value’s sensitivity to volatility

* Expected change in option value
— With a 1%-point change in implied volatility (V)
— Expressed in decimal form (.080)
— Represents cash amount per option
— All other pricing factors constant

 Calls and puts both have positive Vega
amounts
— IV T option value T by Vega amount
— |V § option value § by Vega amount
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Theta (Time Decay)

@ Theta: Option value’s sensitivity to time

Expected time decay in option value
— With the passage of 1 day
— Expressed in decimal form (-.080)

— Decay is per calendar day, not per
trading day

— Represents cash amount per option
— All other pricing factors constant

Calls and puts both have negative theta amounts
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Greeks are mathematical calculations used to determine the effect of various factors on options.

The information provided in this communication is solely for educational purposes and should not be construed as advice or
an investment recommendation. Fidelity Investments is a separate company, unaffiliated with the Options Clearing
Corporation. There is no form of partnership, agency affiliation, or similar relationship between the Options Clearing
Corporation and Fidelity Investments, nor is such a relationship created or implied br\ the information herein. Fidelity
Investments has not been involved with the preparation of the content su[)plied by the Options Clearing Corporation and
does not guarantee or assume any respOS\iility for its accuracy or completeness.



