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DISCLAIMER

Index

Nasdaq® is a registered trademark of Nasdaq, Inc. The information contained above is provided for informational and educational
purposes only, and nothing contained herein should be construed as investment advice, either on behalf of a particular security or an
overall investment strategy. Neither Nasdag, Inc. nor any of its affiliates makes any recommendation to buy or sell any security or any
representation about the financial condition of any company. Statements regarding Nasdaqg-listed companies or Nasdaq proprietary
indexes are not guarantees of future performance. Actual results may differ materially from those expressed or implied. Past
performance is not indicative of future results. Investors should undertake their own due diligence and carefully evaluate companies
before investing. ADVICE FROM A SECURITIES PROFESSIONAL IS STRONGLY ADVISED.

Options

For the sake of simplicity, the examples included do not take into consideration commissions and other transaction fees, tax
considerations, or margin requirements, which are factors that may significantly affect the economic consequences of a given strategy.
An investor should review transaction costs, margin requirements and tax considerations with a broker and tax advisor before entering

into any options strategy.

Options involve risk and are not suitable for everyone. Prior to buying or selling an option, a person must receive a copy of
Characteristics and Risks of Standardized Options. Copies may be obtained from your broker, one of the exchanges or The Options
Clearing Corporation, One North Wacker Drive, Suite 500, Chicago, IL 60606 or call 1-888-OPTIONS or visit www.8880options.com.

Any strategies discussed, including examples using actual securities and price data, are strictly for illustrative and education purposes
and are not to be construed as an endorsement, recommendation or solicitation to buy or sell securities.

© 2023. Nasdag, Inc. All Rights Reserved.




NDX Options Vols

5-Year VXN History

VAL
CBOE NASDAQ 100 Volatility Index (*VXN) Level ~ 18.88

VXN 5Y Avg: 25.70
VXN 4Y Avg: 27.54 N O .1 S S
VXN 3Y Avg: 25.31
VXN 2Y Avg: 25.92
VXN 1Y Avg: 20.60 |

75.00

Mid 2017: VXN ~10.35 (lows)

Over past 52 weeks, avg. close-over-close

NDX change is only 83 basis points.
Mnssdzq TIME (YEARS)

Feb 13,2024,11:16 AM EST Powered by Y CHARTS

In calendar year 2024, the average is only
77 basis points.

Source: YCharts

Any stock, options or futures symbols displayed are for illustrative purposes only and are not intended to portray recommendations, or an invitation or inducement to trade
0 financial instrument or to engage in an investment activity. There is a substantial risk of loss in trading futures and options. Past performance is not indicative of future re
gag y



NDX Options Vols

Historical Corollary?

® CBOE NASDAQ 100 Volatility Index (*VXN) Level % Change ~ -20.12%

2016 — 2017 (2Y) NDX average daily close-
over-close range ~58 basis points.

VXN PERCENT CHANGE

2017 NDX average close-over-close move
~46 basis points.

-80.00%

an'16 May '16 Sep 16 Jan'17 May '17 Sep'17

Are we in “2017-like” environment? oy Time (Years)

o Nasdag-100 (*NDX) Level % Change  -20.12%

In capital markets, volatility has

heteroskedastic tendencies.

O
Translation: low/high vol tends to beget -
low/high vol. z
Volatility mean reverts, but clusters on =
b th d Z |an"16 May 16 Sep'16 Jan'17 May 17 Sep'17

oth ends. Time (Years)
I'I Nasdaq Feb 14,2024, 2:22 PM EST Powered by YCHARTS

Source: YCharts

Any stock, options or futures symbols displayed are for illustrative purposes only and are not intended to portray recommendations, or an invitation or inducement to trade a
0 financial instrument or to engage in an investment activity. There is a substantial risk of loss in trading futures and options. Past performance is not indicative of future res
gag y



NDX Options Vols

NDX 3M Vol Measures

5-year lookback, NDX 90D IV in the 18t
percentile, according to Susquehanna.

3M vol trading slightly above pre-
pandemic levels.

(As you likely know) As market climbs, vol
measures tend to decline (negative
correlation).

Typical dynamic at play now.
EXCEPT that......

Any stock, options or futures symbols displayed are for illustrative purposes only and are not intended to portray recommendations, or an invitation or inducemen
I’ financial instrument or to engage in an investment activity. There is a substantial risk of loss in trading futures and options. Past performance is not indicative o
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Implied vol is in the 18th
percentile...
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Any stock, options or futures symbols displayed are for illustrative purposes only and are not intended to portray recommendations, or an invitation or
NDX Options Vo| S inducement to trade a particular financial instrument or to engage in an investment activity. There is a substantial risk of loss in trading futures and options.
Past performance is not indicative of future results.

NDX25 Delta Skew
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-..while skew is in the 1st
percentile

s00+ protection relative to upside exposure is
higher.
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NDX Options Vols

NDX 10% Protection Cost

10.00%

5-year lookback, NDX 10% OTM put 9.00%
(rolling) price relative to index level. —

<«— March 2020 NDX
10% OTM puts cost

As a percent of spot, the 3M 10% OTM | oo ~850 basis points

puts cost about 85 basis points. E 6.00%

The relative cost is in the 6t percentile | >

over the time frame analyzed. 2| R
If you subscribe to idea of “buying x| \
protection when you can, not when you gy ™

have to” current levels arguably Lo v T 272078

Source: Bloomberg, SFG Research

Source: Chris Jacobson, SFG Researc

Any stock, options or futures symbols displayed are for illustrative purposes only and are not intended to portray recommendations, or an invitation or inducement to tr
I’ financial instrument or to engage in an investment activity. There is a substantial risk of loss in trading futures and options. Past performance is not indicative of futur



Any stock, options or futures symbols displayed are for illustrative purposes only and are not intended to portray recommendations, or an invitation or
NDX Options Vols inducement to trade a particular financial instrument or to engage in an investment activity. There is a substantial risk of loss in trading futures and options.
Past performance is not indicative of future results.

NDX+ 30D Rolling Vol
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NDX Options Vols

What’s Keeping Vol So Low?

NDX higher 14 out of last 15 weeks* (akin
to 1972).

NDX +25.6%, RUT +22.9% SPX +22% since
late October.

Significant dispersion trading by
institutional community:

* -Index vol
 +Constituent vol

This trade continues to work in high
dispersion (low correlation) environment.

Vol up > Correlation Up!

Any stock, options or futures symbols displayed are for illustrative purposes
only and are not intended to portray recommendations, or an invitation or
inducement to trade a particular financial instrument or to engage in an
investment activity. There is a substantial risk of loss in trading futures and
options. Past performance is not indicative of future results.

o Nasdag-100 (*NDX) Level % Change
S&P 500 (*SPX) Level % Change
® Russell 2000 (*RUT) Level % Change
Dow Jones Industrial Average (*DJ1) Level % Change

INDEX PERCENT CHANGE

Nov '23

IOI Nasdaq

Source: YCharts

Dec '23

VAL
25.58%
21.45%
22.92%
18.53%

Jan '24

0.00%

Feb 24

TIME (Oct 27, 2023 - Feb 14, 2024)

Feb 15,2024, 9:41 AM EST Powered by YCHARTS



NDX Options Vols

What’s Implied Correlatio

Forward-looking estimate based on index
option values (vols) relative to top
constituent vol.

In other words, are index options
“expensive” or “cheap” relative to
component options (in vol terms)?

Can be evaluated at a variety of tenors.

Correlation, like vol measures, tends to
move up quickly, and decline slowly.

Any stock, options or futures symbols displayed are for illustrative purposes
only and are not intended to portray recommendations, or an invitation or
inducement to trade a particular financial instrument or to engage in an
I investment activity. There is a substantial risk of loss in trading futures and
I’ options. Past performance is not indicative of future results.
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NDX Options Vols

Any stock, options or futures symbols displayed are for illustrative purposes
only and are not intended to portray recommendations, or an invitation or
inducement to trade a particular financial instrument or to engage in an

W investment activity. There is a substantial risk of loss in trading futures and
options. Past performance is not indicative of future results.

Longer Term Realized Vol
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NDX Options Vols

The Market is Long!

According to Morgan Stanley via Daily Asset Manager Net Futures Positions (SPX + NDX + RTY)
Shot: Net Equity positioning (Asset % of Gross Position (Long - s"0'1) / (Long + Short)

Manager) at record highs.

Adds to potential for “cascade” move
lower, but this reflects other bull/bear
type date.

Does NOT include potential
hedges/offsets...
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...But QQQ put open interest is
“relatively” low. (SFG Research)

TIME (Post Glob'al Financial Crisis)

2015

Any stock, options or futures symbols displayed are for illustrative purposes : The Dai /y Shot
only and are not intended to portray recommendations, or an invitation or

inducement to trade a particular financial instrument or to engage in an

investment activity. There is a substantial risk of loss in trading futures and

options. Past performance is not indicative of future results.
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Any stock, options or futures symbols displayed are for illustrative purposes
NDX Options VOl S only and are not intended to portray recommendations, or an invitation or
inducement to trade a particular financial instrument or to engage in an
investment activity. There is a substantial risk of loss in trading futures and
options. Past performance is not indicative of future results.

IF There’s an Event...

NDX underperformed during Inflation/Rate Hike Fears of 2022.
NDX dramatically outperformed in the wake of Covid selloff.

¢ NASDAGH100 (*NDX)  + S&P 500 TOTAL RETURN (*SPXTR)

2022 Inlation Drawdown (12/31/2021 - 12/31/202) Coronavirus Criss (2/26/2020 - 12/31/2420)

Sewcten Semtan
R

INDEX PERCENT CHANGE

I’I Source: YCharts



. Any stock, options or futures symbols displayed are for illustrative purposes
NDX Optlons Vols only and are not intended to portray recommendations, or an invitation or
inducement to trade a particular financial instrument or to engage in an
investment activity. There is a substantial risk of loss in trading futures and
options. Past performance is not indicative of future results.

IF There’s an Event...

Looking back further....NDX underperformed throughout the commodity/EM crisis across 2015.
NDX traded in-line with SPX during previous rate hike cycle and outperformed toward the end.

Ol Price Collapse (11312014 216/2016) 2013 Ineres R Hike (55/2013- 9/5/2013)

Solect ey Select wes
1 2o B e

INDEX PERCENT CHANGE

M

Source: YCharts



Any stock, options or futures symbols displayed are for illustrative purposes
NDX Options Vols only and are not intended to portray recommendations, or an invitation or
inducement to trade a particular financial instrument or to engage in an
investment activity. There is a substantial risk of loss in trading futures and
options. Past performance is not indicative of future results.

IF There’s an Event...

NDX has consistently outperformed (excepting 2022) in the post Global Financial Crisis world.
NDX construction (ex-Financials and heavy Tech) leans into the macro trends shaping the economy of the 21t
Century.

Trade Crists w/ China (1/26/2018 - 6/30/2019) Sustained Volatiity (1/31/2018 - 1/272019)
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I’I Source: YCharts



NDX Options Vols

Since 2009 Market Bottom

Overweight Tech has worked, and
worked, and worked again.

Of course, that could reverse.

If there’s a period like 2000 — 2002,
hedging equity risk, and tech risk in
particular will become a greater focus.

The growth of index options in the
intervening (15) years has been almost
as impressive as the NDX performance.

Any stock, options or futures symbols displayed are for illustrative purposes
only and are not intended to portray recommendations, or an invitation or
inducement to trade a particular financial instrument or to engage in an
I investment activity. There is a substantial risk of loss in trading futures and
I’ options. Past performance is not indicative of future results.

o Nasdag-100 (*NDX) Level % Change
S&P 500 (*SPX) Level % Change
® Russell 2000 (*RUT) Level % Change

Dow Jones Industrial Average (*DJI) Level % Change

INDEX PERCENT CHANGE

13

2010 2012

2014

VAL
1.57K%
634.0%
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NDX Options Vols

Recap

Implied volatility levels are low, primarily
because realized vol has been persistently
low.

Vol does tend to mean revert, but in the
interim, it’s heteroskedastic!

Macro trading trends have arguably
helped mute index vol:

* Dispersion
* Vol control
* Short duration options

NDX outperforms in a variety of
environments and short option strategies
can perform well in low vol environment.

M

What’s Unique?

The current index skew dynamic is unique,
characterized by:

* Relatively low put skew
* Relatively high call skew
* Fairly high constituent vols

That results in relatively cheap (in vol
terms) hedging setups. The dynamic is
most visible at short end (earnings), but
long dated skew is also unusually low.



