CAPITAL
MANAGEMENTuc

D JA

January 6, 2022

JAG Team Insights
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Global semiconductor sales continue to trend upward,
growing close to +24% year over year in November
2021 (Figure 1). The strong demand environment is a
byproduct of several factors, including robust personal
computer (PC) sales due to work-from-home initiatives,
rising demand from applications such as data center
and high-performance computing (HPC), and ongoing 5G
deployment globally. Meanwhile, well-documented supply
shortages continue to drive favorable pricing for semiconductor
makers. While supply conditions are improving, demand
continues to outstrip supply and most semiconductor companies
expect shortages to last well into 2022 (and possibly 2023).

Figure 1: Semiconductor Demand Remains Healthy
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While the semiconductor industry remains cyclical and is subject
to short-term demand volatility as well as regulatory risks, we
see the industry well positioned moving forward due to several
factors:

* More Growth Levers: Historically, the PC segment
accounted for a lion's share of semiconductor end use
and semiconductor sales tended to exhibit high cyclicality
depending on the PC demand environment. However, with
the emergence of new, rapidly growing technologies such
as HPC, autonomous driving and Internet of Things (loT),
cyclicality has decreased as semiconductor sales are not
overly reliant on any single end market (Figure 2).

e Better Visibility: While the current supply shortage is limit-
ing semiconductor makers' revenue upside, many customers
are signing long-term contracts to avoid future supply-
related disruptions. Increased demand visibility should allow
for more predictable revenue streams and better capital
allocation decisions.

¢ Industry Consolidation: The semiconductor industry has

seen increased consolidation as manufacturing complexity and
costs continue to rise. For example, currently there are only a
few leading-edge chip makers (Taiwan Semiconductor Manu-
facturing, Intel, Samsung) as other foundries left the race due
to high costs and technological complexity. The memory chip
market has also become more concentrated, with Samsung, SK
Hynix, and Micron Technology accounting for roughly 95% of
global market share according to Statista. Higher concentration
should lead to a better pricing environment as chip makers are
more disciplined in adding supply.

Figure 2: End Market Breakdown
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Rapidly growing semiconductor demand and the current shortage
has also incentivized higher capital investments into capacity
expansions. For example, Taiwan Semiconductor Manufacturing
(TSMC) announced it will spend $100B over the next three years,
Intel is investing $20B in two chip plants, and Samsung announced
it will spend $17B to build a factory in Texas. Coupled with higher
capital intensity as we transition towards even smaller chips (TSMC
expects to start volume production of its 3nm technology in 2022),
these trends should also broadly benefit semiconductor equipment
companies as their tools are vital in the chip manufacturing process.

JAG's investment approach helps us identify great
companies that can capitalize on durable sector and
industry-specific trends and opportunities. We welcome
your comments and questions any time!

- George Margvelashvili, CFA®, JAG Investment Team
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Disclosures

These comments were prepared by the staff of JAG Capital Management, LLC, an SEC-registered investment
adviser. The information herein was obtained from various sources believed to be reliable; however, we do not
guarantee its accuracy or completeness. The information in this report is given as of the date indicated. We
assume no obligation to update this information, or to advise on further developments relating to securities
discussed in this report. The opinions expressed are those of the adviser listed above as of the date of this report
and are subject to change without notice. The opinions of individual representatives may not be those of the
Firm. Additional information is available upon request.

The information contained in this document is prepared and circulated for general information only. It does

not address specific investment objectives, or the financial situation and the particular needs of any recipient.
Investors should not attempt to make investment decisions solely based on the information contained in this

About JAG

communication as it does not offer enough information to make such decisions and may not be suitable for
your personal financial circumstances. You should consult with your financial professional prior to making such
decisions. For institutional investors: JAG Capital Management, LLC, has a reasonable basis to believe that
you are capable of evaluating investment risks independently, both in general and with regard to particular
transactions or strategies. For institutions who disagree with this statement, please contact us immediately.
Past performance should not be considered indicative of future performance. Any investment
contains risk including the risk of total loss.

This document does not constitute an offer, or an invitation to make an offer, to buy or sell any securities discussed
herein. J.A. Glynn & Co., JAG Capital Management, LLC, and its affiliates, directors, officers, employees,
employee benefit programs and discretionary client accounts may have a position in any securities listed herein.

JAG Capital Management (JAG) actively invests for institutions and individuals in highly selective,
customizable, and nimble equity and fixed income strategies. JAG is a boutique, independent,
employee-owned investment management firm with offices in St. Louis and Chicago.
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