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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 CETC Risk Disclosure. For a copy visit
interactivebrokers.com.

Any discussion or mention of an ETF is not to be construed as recommendation, promotion or
solicitation. All investors should review and consider associated investment risks, charges and expenses
of the investment company or fund prior to investing. Before acting on this material, you should consider
whether it is suitable for your particular circumstances and as necessary, seek professional advice.

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 LLC's 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
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DISCLAIMER

Index

Nasdaq® is a registered trademark of Nasdagq, 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 Nasdaq, 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.888options.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.

Nasdaqg-100° Volatility Index
The Nasdag-100° Volatility Index (Ticker Symbol: VOLQ) is calculated and administered by The Nasdaq Stock Market LLC. The Nasdag-100 Volatility Index is a financial
benchmark designed to measures changes in 30-day implied volatility of the Nasdag-100 Index as further described in the methodology, rules and other information.
VOLQ options, which are traded on Nasdaq Phix LLC, are complicated financial products only suitable for sophisticated market participants. Market participants should
put at risk only funds that they can afford to lose without affecting their lifestyles. Transacting in VOLQ options involves the risk of loss, which can be substantial and can
exceed the amount of money deposited for a Nasdag-100 Volatility Index position (except when buying options on VOLQ, in which case the potential loss is limited to the
purchase price of the options).
Before transacting in VOLQ options, market participants should fully inform themselves about the Nasdag-100 Volatility Index and the characteristics and risks of VOLQ
Options. Market participants also should make sure they understand the product specifications for VOLQ Options and the methodologies for calculating and settling the
Nasdag-100 Volatility Index.

© 2022. Nasdagq, Inc. All Rights Reserved.




Semiconductors (Semis)

Well, How Did We Get Here?

Mobile

* Way Back When: oot 8 ¢
* AC-DC converter (1874) phone

° th .
2 O Ce ntu ry ’ Transistor radio
* UPenn: Computer w/vacuum tubes

(1946)
e Bell Labs: Point-Contact transistor (1947)

e Junction transistor (1948)

+  Nobel Prize: 19567 ‘
1Ghit DRAM

e Texas Instruments/Fairchild Semi: w _
64Kbit DRAM

Integrated Circuit (ICs) (1959) '
e Calculators! % 1Kbit DRAM

Silicon transistor

1950 1960 1970 1980 1980 2000  2010-

Source: Hitachi
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Semiconductors (Semis)

Who Are the Players?

* Highest Revenue: * Highest Market Cap:
e Taiwan Semi (TSM) - $71.78  NVIDIA Corp (NVDA)* - $1.1T
* Intel Corp (INTC)* - $69.54B e TSMC (TSM) - $481B
* Qualcomm (QCOM)* e Broadcom (AVGO)*
e Broadcom (AVGO)* e Samsung
*  Micron Tech (MU)  ASML Holding (ASML)*
 NVIDIA Corp (NVDA)* e Advanced Micro Devices (AMD)
* Applied Materials (AMAT)* e Texas Instruments (TXN)
e ASE Tech (ASX) * Intel Corp (INTC)*
* Advanced Micro Devices (AMD) - $22.98B * Qualcomm (QCOM)* - $127B
 ASML Holding (ASML)* - $21.3B * Applied Materials (AMAT)* - $118B

*Nasdaq Listed
*Nasdaq Listed

Source: Investopedia Source: CompaniesMarketCap.com
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Semiconductors (Semis)

Component Type & Growth Areas

* Components:

Memory (largest share) ~25%

* Cloud computing + VR/AR
Microcomponent

* Electronic devices
Logic

 ASIC & ASSP
Analog

* Power grid + Signal conversion +

Automotive

Optoelectronic

* |oT + Image recognition
Sensor & Discrete

* Controls + loT applications

I’I Source: PWC & Nasdaq Global Indexes

Growth Markets:

Artificial Intelligence & Machine
Learning
Automotive
e Autonomous/EV cars
Industrial
e Security + Healthcare
Communication
 Smartphone + 5G
Electronics
 TV/Gaming/Handhelds
Data Processing
* Servers
loT & LEDs
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The Previous Decade (SOX, NDX, COMP, SPX)

2010-2019 Performance vs. Market Benchmarks

NDX SPX CCMP  ——SOX
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Semiconductors (Semis)

Revenues Double in a Decade!

Growth in Semiconductor Revenue by Industry of Usage, SBn

500

400

300

200

100

2009 2010 2011

W Automotive

I’I Source: Nasdaq

m Computing

101

2012

H Consumer

100

2013 2014 2015

® Industrial/Energy/Medical/Military

2016 2017

B Wired Communication

2018 2019

B Wireless Communication

137

2020

+146%

+ 80%
+120%

+53%

+82%

+ 188%



Semiconductors (Semis)

Money in Every Corner of the Economy

Computing Automotive Wired Communication

3% 49

1%
S
4% \ 18%
Industrial Wireless Communication
3%
i . /
' 2% 2%
Discretes /
Source: IDC Data via Bloomberg [l Analog [l ASICs M ASSPs W sensors; M Logic M Memory Bl Microcomponents =
Actuators

I’I Source: Nasdaq



Semiconductors (Semis)

PHLX Semiconductor Index (SOX)

The PHLX Semiconductor Sector Index™ is designed to track the performance of the 30 largest US-listed semiconductor companies. In order to qualify for
inclusion, companies must be classified under the Semiconductors Subsector or Production Technology Equipment Subsector according to the Industry
Classification Benchmark (ICB). Each constituent must have a market capitalization of at least $100 million and a six-month average daily traded volume of
at least 1.5 million shares. The index is modified market capitalization-weighted, and was launched on December 1, 1993.

Top 10 vs. Rest of Index Top 10 Index Weights (%) as of November 30, 2022

e
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.........
----------
----------
----------

m NVIDIA
® Broadcom
m Texas Instruments

QUALCOMM
m Top 10 AMD
m Rest of Index ASML Holding
4.6 Applied Materials
8.3 m KLA

m Analog Devices

--------------------------------------------------- 7.3 . Lam ResearCh

--------------

I’I Source: Nasdaq



Semiconductors (Semis)

Demand/Growth Continues

The WORLD needs semiconductors — not a niche market!

posure to Semi
g options.

Capital expenditures fuel future growth? ong Index proxy

| — - 44
. Customers are investing to support these demand drivers - g
. Top three semiconductor manufacturers announced plans to invest >$300 billion in global capacity £@J ;
= e GPU arguably
i [ n
Texss tt wans  intel Israsl intel Tamwan 'ft Koea  SAMSUNG @ i Important tha
$12bn $20bn $10bn $100bn $40bn
5 Hewrnco intel  toas SAMSUNG intel semany | intel cnoa SRMSUNG ¥oes SAMSUNG
B rroresero rview
$3.5bn | $17bn $20bn $17bn $11bn $45bn
- l - earch 2022
earch 2021

Source: ASML 2022 Investor Day



https://indexes.nasdaqomx.com/index/overview/sox
https://indexes.nasdaqomx.com/docs/Semiconductors%20Presentation_December%202022.pdf
https://indexes.nasdaqomx.com/docs/SOX%20Research%20Highlights.pdf

SOX vs. NDX (5 Years)
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SOX vs. NDX Takeaways

Leading Indicator?

Leader during 2019 advance

SOX +64.5% v. NDX +41.2% (2019)

Led both ways in 2020

SOX (31%) NDX (19.8%) - March

SOX +51.2% v. NDX +48% Year End

SOX led throughout 2021 +44.4% v. NDX
+28% for full year

SOX slightly outpaced NDX on downside
in 2022; declining by 36% v. NDX down
34%

* Semis & the Broader Economy:

Most modern-day tech requires
semiconductors
Demand serves as bellwether for
potential growth
Manufacturing and IP continues to be a
sticking point
~5Y to create semi fabrication plant
CHIPS Act: Into law August 2022
e $280B in funding for DOMESTIC
research and manufacturing
* Tax incentives aimed at onshoring
Chinese operations

Source: White House Briefing


https://www.whitehouse.gov/briefing-room/statements-releases/2022/08/09/fact-sheet-chips-and-science-act-will-lower-costs-create-jobs-strengthen-supply-chains-and-counter-china/

Semiconductors (Semis)

Government Support Doesn’t Hurt!

e CHIPS & other legislation is incentivizing onshore semiconductor production. The
indirect investment is BIG!

The CHIPS and Science Act of 2022 directs $280 billion in spending over the
next ten years, with the bulk for scientific R&D.

Boosting national security and 5G supply
chains: The CHIPS Act al $2

' ' , ' " The chips are down: The United States makes 12
The CHIPS and Science Act establishes a semiconductor investment tax credit

of approximately $24 billion to spur private investment until January 1, 2027,

on tothe

percent of the world's semiconductors, compared
with 37 percent in the 1990s, according to US

government statistics.”! Many US firms are

US Department of Defense I

micrt cation, and

CHIPS and Science Act funding for 2022-26, $ billion

ol 278.2

workforce training. An additional $500 million

Advanced manufacturing investment tax credit

008s

dependent on chips made abroad, and the

" : CHIPS for a CHIPS advanced manufactur- fragility of those supply chains has been laid bare
_Tax credit BB _Estlmated outlays of advanced manufacturjng America Fund g taxcredit ) -
increase ll..l investment tax credits by US Treasury, $ million 390 over the past 18 months. Moreover, McKinsey
b CHIPS for America . whrldw ”
.ll.l Defense Fund research estimates that worldwide demand will

keep growing, with semiconductors poised to

¢ CHIPS for America Interna-
tional Technology Security and
Innovation Fund

+25% HNREE

| HNEENRER

| for qualified
3 investment in
3 afacility that

become a $1 trillion industry by the end of the

S;EM! R&D, and wor decade.
aevelop d .
i d National Semiconductor
Appropriations Technoloay Center Semiconductor shortages have been a key aspect of global supply chain
Department of Energy, nology “ent pressures over the past 18 months.
Commerce ¢ National Advanced Packaging (lobal Supply Chain Pressure Indes, striard doviatons rom serage vilve
=IIIII=I= manufactures - Manufacturing Program
semiconductors |  penndSEEEEEEEN 7207 000000 |[eeeeesseesseesssesssesssesssesssssssees " )
i ik i f Microelectronics R&D
..l l. orthe (K ! Manufacturing USA institute
equipment to | |
ll . o i EE,:» ] o National Institute of Standards
manufacture { o ! and Technology semiconductor
semiconductors | it i programs
] | Loan program
003 095 2 ! 1’ costs h Public Wireless Supply Chain
FAVVAy J \ | 4
I ! Legacy chip Innovation Fund
]
| ] production m ; )
‘\ | i CHIPS for America Workforce
| ! and Education Fund
i
| I
1‘ Wl:; i 17th Cong. (2022

I’I Source: McKinsey & Company



Semiconductors (Semis)
Higher Volatility

“Volatility Just Is:”

Volatility is a way to measure risk, but it
does not imply direction

The risk/reward relationship is unique
across sectors

SOX realized volatility > NDX vol most of
the time

* Tech DRIVES the Economy:

M

Every facet of the global economy is
tethered to tech in some way

Energy analogy — it’s a matter of what
TYPE

Options can help mitigate specific
volatility exposure

30

20

10

SOXX & NDX Annualized Volatility

16.17
124

54.95

47.99

41.41

6.29

2.7 (2198

149

6.31

032 |97

2016

39.22

2017 2018 2019 2020 2021

Source: Bloomberg & Nasdaq

2023




Semiconductors (Semis)

Structured Options Exposure

sure to Semi
ptions.

Options Based Exposure — Semi Convexity Structure .
g Index proxy (via

Long SOXX Index (proxy)

Long NDX Index (proxy)

U arguably

- portant than

800
option premium.

600 nths to preserve

400

2017 2018 2019 2020 2021 2022 2023

sure to Index

8/2020 or 20227

zing on long-term

=~ Long QQQ == Long SOXX == Semiconductor Convexity (Budgeted 12m Laddered Calls)

Source: Volos Software
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Semiconductors (Semis)

Structured Options Exposure

Structure Breakdown (based on overall portfolio value):
12% allocated to 1Y 50 delta calls
2.5% allocated to 1Y 25 delta calls
0.5% allocated to 1Y 10 delta calls

Semiconductor Convexity (Budgeted 12m Laddered Calls)

Start Date: 2011-01-03 Initial Value: 100 Framework: Volos Strategy Engine

Created by: demo@volossoftware.com Created on: 2023-08-15 12:08:29 PM

Group A, Leg1:  SOXX Long Call. 0.5 Delta. 12 month Target Expiration. Roll every 6 months. Jun Series. 12% Budget per
Roll.

Group A, Leg2:  SOXX Long Call. 0.25 Delta. 12 month Target Expiration. Roll every 6 months. Jun Series. 2.5% Budget per
Roll.

Group A, Leg 3:  SOXX Long Call. 0.1 Delta. 12 month Target Expiration. Roll every 6 months. Jun Series. 0.5% Budget per
Roll.

2 Edit Strategy

Source: Volos Software

exhibit convexity,
TM options.

to capture more
llar-for-dollar basis.

't move 1:1

also have long
h acts as potential
accelerant.

ind lower.

ity comes at a cost —

/practically far less
r dated exposure.
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Structured Options Exposure

Semi Convexity Structure drawdown
Long SOXX Index (proxy) drawdown
Long NDX Index (proxy) drawdown

T IRITTTRTR ;'
YT
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)

-20

Gl | {
-30 rl “‘
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-40

2017 2018 2019 2020 2021 2022 2023

—— Long QQQ = Long SOXX = Semiconductor Convexity (Budgeted 12m Laddered Calls)

Source: Volos Software
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p).
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| (2022)/upside

er and vol lower

amic during 2022
recovery into

behavior.



Semiconductors (Semis)

Structured Options Exposure

posure to Semi
Late 2018 — Early 2019: Semi Index rallies 50% (April 2019) RREtions.

May-June 2019 — Semi Index falls 20% quickly

TSR T A
‘ |

2.0 (late 2019) best
)y NVDA.

/
-10

ponents) lower
compression.

%%

- my for upside

2017 2018 2019 2020 2021 2022 2023

~— Long QQQ == Long SOXX = Semiconductor Convexity (Budgeted 12m Laddered Calls)

Source: Volos Software
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Semiconductors (Semis)

More Risk Metrics
Understanding the WHY!

Convexity strategy exhibits both
higher & lower 30D vol depending on
direction/macros.
Informed construction of option-
based strategies may help avoid
emotional exits

Cumulative Returns

M Semiconductor Convexity (Budgeted 12m Laddered Calls) W Llongsoxx M Long QQQ

Source: Volos Software

Correlation

Semiconductor Convex...-|

Long SOXX -|

Long QQQ -|

30 Day Volatility o
120
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80
60

40

20, “
W

2017 2018 2019 2020 2021 2022 2023

—— Long QQQ = Long SOXX - Semiconductor Convexity (Budgeted 12m Laddered Calls)

Annual Returns

35

30

25

W Semiconductor Convexity (Budgeted 12m Laddered Calls) W Llongsoxx M Long QQQ



Semiconductors (Semis)

Risk Management — Have a PLAN!

* Semis: From niche to necessary

M

Semis are engrained in nearly every
corner of the global economy

PHLX SOX Index tracks semi
designer/distribution +
manufacturing/sale

Plan Carefully

Options provide flexibility whereas long
outright exposure is more rigid

Options have unique risks which need
to be understood

Source: ChooseCo
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