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Disclosure:

Options involve risk and are not suitable for all investors. For information on the uses and risks of options, you can obtain a copy of the Options Clearing
Corporation risk disclosure document titled Characteristics and Risks of Standardized Options by visiting ibkr.com/occ. Multiple leg strategies, including
spreads, will incur multiple transaction costs.

Futures are not suitable for all investors. The amount you may lose may be greater than your initial investment. Before trading futures, please read the
CFTC Risk Disclosure. For a copy visit your local Interactive Brokers Website.

Security futures involve a high degree of risk and are not suitable for all investors. The amount you may lose may be greater than your initial investment.
Before trading security futures, please read the Security Futures Risk Disclosure Statement. For a visit copy your local Interactive Brokers Website.

There is a substantial risk of loss in foreign exchange trading. The settlement date of foreign exchange trades can vary due to time zone differences and bank
holidays. When trading across foreign exchange markets, this may necessitate borrowing funds to settle foreign exchange trades. The interest rate on
borrowed funds must be considered when computing the cost of trades across multiple markets.

The Order types available through Interactive Brokers Trader Workstation are designed to help you limit your loss and/or lock in a profit. Market conditions and
other factors may affect execution. In general, orders guarantee a fill or guarantee a price, but not both. In extreme market conditions, an order may either be
executed at a different price than anticipated or may not be filled in the marketplace.

There is a substantial risk of loss in trading futures and options. Past performance is not indicative of future results.
Any stock, options or futures symbols displayed are for illustrative purposes only and are not intended to portray recommendations.

IRS Circular 230 Notice: These statements are provided for information purposes only, are not intended to constitute tax advice which may be relied upon to
avoid penalties under any federal, state, local or other tax statutes or regulations, and do not resolve any tax issues in your favor.

Interactive Brokers LLC is a member of NYSE FINRA SIPC

Interactive Brokers Canada Inc - Is a member of the Canadian Investment Regulatory Organization (CIRO) and Member - Canadian Investor Protection Fund
Interactive Brokers (U.K.) Limited is authorised and regulated by the Financial Conduct Authority. FCA Register Entry Number 208159

Interactive Brokers Ireland Limited is regulated by the Central Bank of Ireland. CBI, reference number C423427

Interactive Brokers Australia Pty. Ltd. - ABN 98 166 929 568 is licensed and regulated by the Australian Securities and Investments Commission AFSL: 453554
Interactive Brokers Singapore Pte. Ltd. - Is licensed and regulated by the Monetary Authority of Singapore. MAS, Licence No. CMS100917

Interactive Brokers Hong Kong Limited is regulated by the Hong Kong Securities and Futures Commission, and is a member of the SEHK and the HKFE
Interactive Brokers India Pvt. Ltd. member: NSE, BSE, SEBI. Regn. No. SEBI Registration No. INZ000217730; NSDL: IN-DP-NSDL-301-2008

Interactive Brokers Central Europe Zrt. is licensed and regulated by the Central Bank of Hungary (Magyar Nemzeti Bank) under no. H-EN-111-623/2020

As with all investments, your capital is at risk
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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, also known as the ODD, 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 solicitation to 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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About OIC

 FREE unbiased and professional options education
* OptionsEducation.org

* Online courses, podcasts, videos, & webinars
* Contact Investor Education at options@theocc.com
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Cleared Contracts (Billions)

Annual Options Volume 2000-2022

OCC Annual Contract Volume by Contract Type
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Presentation Outline

* The Steps Toward Daily Expirations
* Sensitivity of Options as Time passes

* Gamma of Options over Time

* Vega of Options over Time
* Delta of Options over Time

* Move Comparison
*Q&A

OIC

()]

© 2023 The Options Clearing Corporation. All Rights Reserved.



DTE = Days To Expiration
DTE = Days to Expiration

30 DTE = 30 Days to Expiration
10 DTE = 10 Days to Expiration
5 DTE =5 Days to Expiration
0 DTE = 0 Days to Expiration

A 0 DTE Option is merely an option that has reached its
expiration date

OIC
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The Steps Toward
Daily Expirations




The Steps Toward Daily Expirations

The Timeline of Adding Expirations

L L L] t

Friday Weekly Expirations Tuesday / Thursday Expirations

Wednesday Expirations Monday Expirations

2005

Friday Weekly Expirations

e Previous to this addition
expirations occurred on
the third Friday of every
month.

¢ \/olume was concentrated

around expiration, but
generally more evenly
distributed across option
durations.

2016

Wednesday Expirations

e Wednesday Expirations
represented the first time a
regular expiration cycle
terminated in the middle
of a trading week.

e At the time of Wednesday
listings more than 30% of
Index volumes were
already centered in Weekly
options.

© 2023 The Options Clearing Corporation. All Rights Reserved.

2016

Monday Expirations

e Monday Expirations
rounded out the Monday /
Wednesday / Friday
expiration cadence

* At the time of Monday

listings, more than 30% of
Index volume continued to
exist in the weekly option
complex.

2022

Tuesday/Thursday Expirations

¢ Tuesday/Thursday
Expirations rounded out
the cycle to complete daily
expirations for each week.

e At this point, Index volume

in the weekly complex was
trending north of 40% of
total Volume, and in places
sits at north of 45% of total
volume currently.
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Sensitivity of Options
as Time Passes




How Does Time Influence Option Pricing
* Delta A

* As expiration approaches, In-the-money options tend toward the upper bound of 100 Delta and Out-of-the-
money options tend toward the lower bound of zero Delta.

e Gammar

 Gamma is highest in short term options and at-the-money options.
e Astime passes, Gamma increases for at-the-money options, and decreases for out-of-the-money options.

* Theta @

* Theta of an option is the one-day theoretical decay
e Generally centered around extrinsic value portion of an options value
* With ODTE options, Theta is concentrated because of the limited amount of time

* Vega K

e Vega is proportional to time and is more impactful for longer term options.

© 2023 The Options Clearing Corporation. All Rights Reserved. 11 O I ‘






Option Gamma - A definition

_r Gamma: Delta’s sensitivity to stock price

The anticipated change in the Delta value for a $1.00
move in the underlying security

All other pricing factors constant
In decimal form (e.g., .002)

Adjustment to Delta

Only options have Gamma G aimnma
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Gamma of Options Across Strikes

Gamma of option relative to strike
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Gamma as a function of Time (Days to Expiration)

0 DTE 5 DTE 10 DTE 30 DTE 90 DTE

Gamma of the ATM option .1526 .0623 .0395 .0272 .0157

Gamma of the ATM option Over Time (DTE)
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The Vega of
Options over Time




Vega as a function of Time (Days to Expiration)

0 DTE 5 DTE 10 DTE 30 DTE 90 DTE

Vega of the ATM option .0209 0411 .0691 1157 .1962

Vega of the ATM option Over Time

0.25
0.2
0.15

UDIE
0.1 ‘

0.05
0

0 DTE 5 DTE 10 DTE 30 DTE 90 DTE
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Gamma vs Vega as a function of time (DTE)

Gamma vs Vega of ATM option over time (DTE)
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Delta of Options Over Time




Option Delta — A definition

A Delta: Option Value’s sensitivity to stock price

The expected change in an option’s price (up or down) for each $1.00 move in
underlying security price

Deep in-the-money options

« High Delta approaching 100% (or 1.00)
At-the-money options

- Deltas around 50% (or .50)

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

© 2023 The Options Clearing Corporation. All Rights Reserved. 20 O I ‘




Delta vs Gamma as a function of strike

(ODTE)

Delta vs Gamma of Call option relative to strike
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Same Move - Different Result

ODTE 50 Delta Call 10DTE 50 Delta Call 30DTE 50 Delta Call
DTE: O DTE: 10 DTE: 30
Underlying $100 Underlying $100 Underlying $100
Implied Vol: 50% Implied Vol: 50% Implied Vol: 50%

Call Price: $1.05 Call Price: $3.53 Call Price: $ 6.01
0.1524 Gamma .0459 Gamma 0272 Gamma

op op or
New Call Price: $S5.02 New Call Price: $6.70 New Call Price: $9.04
+3.97 in Price +3.17 in Price +3.03 in Price
+378% +89% +50.4%
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Same Move - Different Result

ODTE 50 Delta Call 10DTE 50 Delta Call 30DTE 50 Delta Call
DTE: O DTE: 10 DTE: 30
Underlying $100 Underlying $100 Underlying $100
Implied Vol: 50% Implied Vol: 50% Implied Vol: 50%

Call Price: $1.05 Call Price: $3.53 Call Price: $ 6.01
-1.05 Theta -0.1639 Theta -.0999 Theta
New Call Price: S0.00 New Call Price: $3.36 New Call Price: $5.91
-1.05 in Price -0.17 in Price -0.10 in Price

-100% -5% -2%
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The Options Industry Council

OIC is dedicated to increasing the awareness, knowledge and
responsible use of exchange-listed options.

OCC Learning - a self-guided elLearning destination with coursework
= tailored to a variety of learning styles and experiences levels.

@ Download our podcasts and videos.

o)
17_%&'@ Attend webinars and learn from the pros.

l @' Live options help from industry professionals with Investor Services.

OptionsEducation.org
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For More Information

www.OptionsEducation.org
Investor Education: options@theocc.com
OIC YouTube Channel
LIKE us on Facebook

Follow us on Twitter @Options_Edu!
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