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Powering Tomorrow’s Thematic Technologies:
Semiconductors Enter a New Era

Mark Marex, Product Development Senior Specialist

The Nasdaq Global Semiconductor Index™ (GSOX™) was launched on September 21, 2021. Its constituent basket
consists of the top 80 securities by market capitalization in the semiconductor industry, as defined by ICB's
subsector classification (inclusive of both Semiconductors and the Production Technology Equipment
subsectors). Its relatively straightforward methodology employs modified market cap-weighting (8% capping for
the top 5 constituents, with the rest capped at 4%) on a quarterly rebalancing schedule, with semiannual
reconstitutions. Constituents must be assigned within the Nasdaqg Global Index Family to the United States or to a
country in Europe or Asia Pacific, and are required to meet minimum thresholds for market cap ($150M) and
liquidity ($1M average daily trading volume over the last 3 months). ESG screening criteria — as determined by
Sustainalytics — are also applied to ensure companies with certain controversial business activities are excluded.
Let's review how GSOX has performed in the recent past and what its components look like today, before
analyzing its importance to the broader universe of thematic technology and the overall investment case.
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Of the 80 constituents in GSOX, the top 10 represented 56% of the index weight as of December 31, 2021. The
top 5 names represented approximately 37%, while the top 20 represented 80%. The largest was Taiwan
Semiconductor Manufacturing (US: TSM) at 8.0%, while the largest by pure market capitalization was NVIDIA
(NVDA). The average full-year 2021 return for the top 20 was 44.5%.

In terms of market capitalization for the overall group, the average was $54.2B, while the weighted average was
$209.6B. The median was $9.4B, and the range from largest to smallest was $733.0B.

In terms of geographical and size diversity, GSOX’s constituents are rather concentrated in the US and within the

mega cap segment (>$100B market cap) at 59% each, but better diversified than other US-only semiconductor
indexes.

Index Weight (%) by Country Index Weight (%) by Market Cap
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Recent Performance

GSOX outperformed both the Nasdag-100® (NDX®) and the S&P 500 (SPX) over the course of 2021, with a gain
of 42.6% vs. 26.6% and 26.9%, respectively (price-return basis). Even the Nasdag-100 Technology Sector Index™
(NDXT™) could not keep pace with GSOX, which is still in the midst of the longest-running and sharpest streak of
outperformance in its history. In the first month of 2022, GSOX entered a technical correction along with much of
the broader Technology sector, pacing the declines in NDXT. Over a longer time horizon, however, GSOX is still
outperforming the S&P 500 by more than two times, nearly matching the outperformance of the Nasdag-100
since year-end 2009. It remains to be seen whether this most recent correction is a blip on the way to new highs
for the index, or the beginning of a longer downturn. Industry fundamentals remain strongly supportive, in contrast
to other areas of Tech.
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January 2022 Price Performance vs. Benchmarks
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Individual and Industry Drivers of Performance

Among the top 10 largest constituents of GSOX, 2021 saw generally lower, but still strongly positive returns — up
46.2% on average vs. 56.1% for the same group in 2020. Applied Materials (AMAT) and Intel (INTC) saw the
biggest YoY improvements in performance, while Taiwan Semiconductor Manufacturing (2330-TW), Qualcomm
(QCOM), and Advanced Micro Devices (AMD) saw the largest YoY decelerations.

Top 10 Index Weights: FY'21 vs. FY'20 Returns (%)
150

130 121_9125.3

110 100.0

90

82.3
70.8 65.2 72.7
70 64.3
50 . 41.
27.9

3 20.0 I 148
10 . 3.4

- ]

-10

39.8

I23.9

(@]

I569

2330-TW AVGO ASML NVDA QCOM  AMAT INTC TXN AMD MU

30 (16.8)

m 2020 Returns m 2021 Returns

What drove GSOX's stellar performance in 2021, 2020, and in years prior? Semiconductor firms have been riding a
wave of increasing demand for their products, which power an ever wider array of devices thanks to the rise of
Artificial Intelligence, Cloud Computing, and the Internet of Things (loT). As more devices become “smart” and
connect to the cloud, there will continue to be a need for ever smaller and more powerful computer chips and
processors. Continuous advances in mobile phones, gaming and media entertainment,
blockchain/cryptocurrency, and new machinery such as drones, robots, and autonomous vehicles will drive
further innovation in this competitive field. With that comes growing sales, but also the necessity of ongoing
investment in raw manufacturing capacity as well as research and development.

Over the next four years alone, Taiwan Semiconductor and Intel are projected to devote upwards of $250 billion
to capex, mainly targeting the construction of new semiconductor fabrication plants in the US and globally. While
the passage of the CHIPS Act in the US would steer $50 billion of subsidies towards increasing production, Intel
has already announced major new investments in Ohio, Arizona, and other locations as part of perhaps the most
ambitious pivot in its business strategy ever undertaken: to launch Intel Foundry Services and finally compete with
TSM in the business of manufacturing chips for other “fabless” semiconductor design firms, such as NVIDIA and
AMD."?

T https://www.reuters.com/technology/intel-plans-new-chip-manufacturing-site-ohio-report-2022-01-21/
2 https://www.reuters.com/technology/intel-breaks-ground-20-bin-arizona-plants-us-chip-factory-race-heats-up-2021-09-24/
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Semiconductor Revenue by Industry of Usage ($B)

500
400 137
300 20
42
75
v i ! o0
19 48 47 46 50 53 51 50
39 163
100 134 137 %0

O-E-

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

m Automotive Computing Consumer

Industrial/Energy/Medical/Military = Wired Communication m Wireless Communication

Source: IDC Data via Bloomberg

Since 2009, global semiconductor revenues have grown by over 150%, reaching $581.5 billion in 2021 after a
blistering year of 25% growth.® While we do not yet know the exact breakdown of 2021 revenue by industry of
usage (per IDC), we can look at the trends through 2020 to see the biggest drivers of growth: Wireless
Communication (e.g. smart phones) contributed $81 billion of incremental semiconductor demand, while
Automotive grew at the fastest rate, up 188% vs. 2009. Computing grew by $72 billion, or 82%, while the once-
small subset of Industrial/Energy/Medical/Military end-customers more than doubled, up 120% to $42 billion.

The supportive trends in place prior to Covid-19 have only accelerated with the pandemic spurring widespread
work-from-home, learn-at-home, and play-at-home. Per Gartner, worldwide PC shipments reached 340 million
units in 2021, up 10% year-over-year and extending 2020’s record for the highest growth rate seen in ten years.*
Tablet sales grew to a new record of 169 million units in 2021, following nearly 20% year-over-year growth in
2020.5 Sales of gaming consoles are on track to hit fresh records in 2021 after exceeding 50 million shipments for
the first time in 2020.6 Smartphones saw strong year-over-year growth as well, up 5.7% to 1.35 billion units.”

% https://www.gartner.com/en/newsroom/press-releases/2022-01-19-gartner-says-worldwide-semiconductor-revenue-grew-25-point-
one-percent-in-2021-exceeding-500-billion-for-the-first-time

4 https://www.gartner.com/en/newsroom/press-releases/2022-01-12-gartner-says-worldwide-pc-shipments-declined-5-percent-in-
fourth-quarter-of-2021-but-grew-nearly-10-percent-for-the-year

5 https://www.cnet.com/tech/computing/apple-keeps-its-grip-on-the-tablet-market-despite-shipment-slowdown/

8 https://www.visualcapitalist.com/multi-billion-dollar-console-gaming-market/

’https://www.idc.com/getdoc jsp?containerld=prUS48830822#:~:text=0n%20an%20annual%20basis%2C%20the,|IDC's%20Worldwide%
20Mobile%20Device%20Trackers
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Finally, the global auto market is also expecting a continued rebound in 2022 after considerable disruption in
2020 and 2021, driven to a large extent by a shortage in automotive semiconductors. Some cars — ||| |Gz
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