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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 risk 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 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.

© 2022 The Options Clearing Corporation. All rights reserved.
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Trademarks

The following trademarks, logos, and service marks displayed are owned by The Options Clearing Corporation:
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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

O I The Options THE FouNDATION
Industry Council MARKETS®
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Annual Options Volume 2000-2023*

o OCC Annual Contract Volume by Contract Type *2023 data as of 6/30/23
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Presentation Outline

* Historical Volatility
* Implied Volatility (V)
* Vega

 Historical Implied Volatility

* Strategies
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Volatility: What is 1t?

* Volatility reflects fluctuations in underlying stock price

* Moves to the upside/moves to the downside
* Over days, weeks, months, or longer

* Does not imply a price trend

W — More volatile

Less volatile

Copyright © 2023. The Options Clearing Corporation. All rights reserved. 7 O I ‘
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Historical Volatility (HV)

e A stock’s volatility in the past
* Can be observed and quantified

* This is “historical” volatility

» A statistic, or a fact, not a prediction

stock’s past performance
(range of prices)

Stock
Price

< Time —>
Copyright © 2023. The Options Clearing Corporation. All rights reserved. 9 I
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Comparing Distributions

 Compare distributions of three stocks — each with
different volatility

e Stock A =15% HV
e Stock B=25% HV

*Not drawn to scale

$100 Mean

Copyright © 2023. The Options Clearing Corporation. All rights reserved. 10 O I ‘
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Implied Volatility (IV): Definition

e Option implied volatility

 volatility assumption at which option is currently priced
in market

* can be determined via option pricing model

* volatility input resulting in value same as current market price

* Reflects underlying stock’s volatility expected by marketplace

» consensus of all market participants

 Who ultimately determines option market prices?

» everybody who makes a bid/ask price and trades an option

e professionals and individual investors alike

Copyright © 2023. The Options Clearing Corporation. All rights reserved. 12 O I ‘
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Intrinsic Value vs. Extrinsic (Time) Value

Option’s Premium

Extrinsic Value

Intrinsic Value

Inherent value of Value of potential
option: A $50 call with changes resulting from
stock trading at $55 is changes in time,
inherently (intrinsically) Intrinsic Value | | Extrinsic Value volatility, interest rates
worth $5 & dividends

Stock Price Strike Price Time Volatility Interest Rate/Dividends

Copyright © 2023. The Options Clearing Corporation. All rights 13 O I c
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Implied Volatility Represents the Future

Today
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Volatility Volatility

* Option implied volatility reflects current expectations
of future stock volatility

* Only options have implied volatility
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Implied vs. Historical Volatility

* Will an option’s implied volatility return to its underlying stock’s
historical volatility level?

* Not necessarily
e Not safe to assume it will

* Why be concerned about implied volatility?
e Directly affects market value of your options (time value)

* Not predictable

* Can explain option price movement you might not
expect or understand

Copyright © 2023. The Options Clearing Corporation. All rights reserved. 15 O I ‘
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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

Copyright © 2023. The Options Clearing Corporation. All rights reserved. 16 O I ‘
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Reading an Implied Volatility Chart
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 Stock A lower volatility / 52-week range 16.91 — 34.99
 Stock B higher volatility / 52-week range 31.37 — 69.79
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Look into the Future: 1 Year

* Let's assume:
« XYZ is currently trading at $80.00
« XYZ options are trading at annualized 30% implied volatility
« 1 SD of 30% represents $80.00 x 30% = $24.00

 Statistically, you can expect the following results for XYZ over
the next year:

Standard Probability Probability
Variance Deviation Trading Range Within Outside

Amount Range Range
+ 138D $24.00 $56.00 «— $104.00 = 68% =32%
+ 2 SD $48.00 $32.00 «— $128.00 = 95% = 5%
+ 338D $72.00 $8.00 «— $152.00 = 99% = 1%

Copyright © 2023. The Options Clearing Corporation. All rights reserved. 18 O I ‘
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Rule of 16

* To take an annualized volatility and calculate standard deviation amounts for periods

of less than 1 year, use the following formula:

Annualized Volatility %

f Time Period

X Stock Price

e XYZis currently trading at $80.00
* XYZ options are trading at annualized 30% implied volatility
* 1 day expected move = .30 A/252 X $80.00 = +/- S1.50

Copyright © 2023. The Options Clearing Corporation. All rights reserved.
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Calculating different time periods

* To take an annualized volatility and calculate standard deviation amounts for periods
of less than 1 year, use the following formula:

Annualized Volatility %

f Time Period

X Stock Price

 “Time periods” you might use in the formula

* 1 quarter =4 (quarters in a year)

1 month =12 (months in a year)

1 week =52 (weeks in a year)

e 1day =252 (approximate trading days in a year)

Copyright © 2023. The Options Clearing Corporation. All rights reserved. 20 O I ‘
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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 (1V)
— Expressed in decimal form (.080)
— Represents cash amount per option
— All other pricing factors constant
—Vega is greatest ATM and long term

 Calls and puts both have positive Vega
amounts Vega

— IV T option value T by Vega amount
— 1V § option value § by Vega amount

Copyright © 2023. The Options Clearing Corporation. All rights reserved. 21 O I ‘
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Vega in Action

Pre-Earnings - LENe=118  Post-Earnings - 105 Call

* Stock: S100 Value  $2.55 @« Stock: $105 Value  $1.60

e DTE: 13 Delta .35 e DTE: 6 Delta .50

e IV: 60% Gamma .03 e IV: 30% Gamma .10
Theta .16 Theta 13
Vega .07 Vega .05
Rho .01 Rho .01

Even with a S5 increase in share price, these calls lost value due
to time decay and decreasing IV

Copyright © 2023. The Options Clearing Corporation. All rights reserved. 22 O I ‘
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Historical Implied Volatility

e By tracking IV over time, an investor
can map out Historic levels of Implied
Volatility

* Historical IV can help an investor make
sense of current IV levels and how they
relate to both historic volatility and
recent |V

* If the current level of IV is higher or
lower than historic levels, will it revert
to the mean?

Copyright © 2023. The Options Clearing Corporation. All rights reserved. 23 O I ‘
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Implied Volatility Analytics

IV Rank

* Compares current IV to an IV range over a defined time frame

* Given an observed IV range of 20% — 60%, a current IV of 40% would yield an
IV Rank of 50%.

* If the time frame chosen is 1 year, an IV Rank of 0% means the current level is
the lowest of the year, while 100% means the current level is the highest of
the year

IV Percentile

* The percentage of days that IV has been lower than current IV

* |V Percentile of 60% = Previous levels of IV have been below current level 60%
of the time

Copyright © 2023. The Options Clearing Corporation. All rights reserved. 24 O I ‘
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Volatility Strategies




Long Straddle

e Buy 1 87.50 Call S2.15
 Buy 1 87.50 Put $1.85
Net DEbit $4'00 — Current share

price of $87.50
Unlimited upside —_—
potential /

| |
i | |
1 80 / 85 90 \95
Max. Loss

$4.00 B/E: $83.50 B/E: $91.50

Copyright © 2023. The Options Clearing Corporation. All rights reserved. 26 O I ‘
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Long Strangle

Buy 1 45-day 90.00 Call $ 1.20
Buy 1 45-day 85.00 Put S 1.30

Net Debit $2.50

— Current share
price of $87.50

Unlimited upside —_—
potential /

| |
| |
_ 80 / 90 \95
Max. Loss
$2.50 = B/E: $82.50 B/E: $92.50

Copyright © 2023. The Options Clearing Corporation. All rights reserved. 27 O I ‘
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Bear Call Spread

If shares finish below $50, both legs
expire worthless and max profit
achieved. No stock position

If shares finish between S50 and
$52.50, short call is assigned and
long call expires OTM. Short stock
position results

If shares finish above $52.50, short
call is assigned and long call
exercised. Result is max loss and no
stock position

Copyright © 2023. The Options Clearing Corporation. All rights reserved.

Max.
Profit
$1.00

Max.
Loss
$1.50

Public

Stock trading S50
2 Short the ATM 50 strike call for $1.65
Buy the OTM S$52.50 strike call for $0.65
Net credit of $1.00 per spread

< \ B/E: $51

47.50 52. 50 57.50

= OIC.



Bull Put Spread

If shares finish above $115, both
legs expire worthless and max profit
achieved. No stock position

If shares finish between $110 and
S115, short put is assigned and long
put expires OTM. Long stock
position results

If shares finish below $110, short
put is assigned and long put
exercised. Result is max loss and no
stock position

Copyright © 2023. The Options Clearing Corporation. All rights reserved.

Max.
Profit
$1.30

Max.

Loss

$3.70

Public

Stock trading S115

2 Short the ATM 115 strike put for $2.00
- Buythe OTM $110 strike put for S0.70
| Net credit of $1.30 per spread
B/E: $113.70
\ / >
.0 | - - —
105 110 115 120 125
.
<
B2

» OIC.



For More Information
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