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Executive
Summary

Key Takeaways:

Thematic investing is an approach that focuses on long-term trends.
At the center of NDR’s Thematic Opportunities landscape lie these
megatrends : new technologies, demographic shifts, and global shocks.
Themes we cover within these megatrends are constantly evolving.
They can be highly specific, such as “electric vehicles,” or reflect more
structural societal shifts, such as “COVID Impact: Work from Home.”

At Ned Davis Research, we leverage the expertise of our Thematic
Strategists along with cutting-edge Al/Natural Language Processing
(NLP) algorithms to create scalable, quantitative solutions to thematic
investing, including thematic stock selection and ETF investing.

- Investment advisors and wealth managers will continue to see growing
client demand for thematic investments.

- Thematic stock selection is labor-intensive, subjective, and not easily
scalable.

- Our proprietary “Thematic Opportunities Score” augments NDR'’s
traditional 360° approach with cutting-edge NLP algorithms to quantify
alignment to specified themes.

. Constructing a sample portfolio for the theme “Metaverse,” we explore
the application of our NLP algorithms.



What is
NIL.P?

Natural Language Processing,
or NLP, is a form of Artificial
Intelligence that enables
machines to break down

and interpret natural human
language. Natural human
language is complex, filled with
ambiguities, and constantly
evolving. These challenges make
natural human language difficult
to process using rules-based,
statistical approaches. Today’s
NLP algorithms leverage the
latest Deep Learning techniques
to take unstructured data, like
news articles, chats, and tweets,
and enable the machine to
‘learn’ the meaning from the
text to complete various tasks
like summarizing, predicting

the next word in a search, and
determining the sentiment of an
article.

Why use AI/NLP in the Investments Process?

According to a 2017 Global X survey, 83% of affluent Millennial investors
and 61% of Gen X investors expressed they were extremely interested or
very interested in thematic investing, versus 31% of the general population.
As these investors continue to grow their assets, investment advisors

and wealth managers are expected to see growing demand for thematic
investments. [9]

The primary focus of thematic investing is to identify trends driven by
unique macro drivers and invest in companies poised to profit from those
trends. The best thematic investment opportunities are identified early

and are unconstrained by traditional investing styles. They span regions,
countries, sectors, industries, and market capitalization. While this freedom
provides access to some of the best growth opportunities around the world,
powerful tools are required to identify them.

Traditional approaches to thematic stock selection are manual, labor
intensive, and not easily scaled. Moreover, development work for one theme
is not easily transferred to other themes, making it difficult to stay ahead of
emerging trends.

To streamline this process, we leverage the expertise of NDR’'s Thematic
Strategists and cutting-edge NLP algorithms to create our proprietary
“Thematic Opportunities Score.” This score captures how closely a

given company aligns to a user-specified investments theme, and when
paired with traditional portfolio selection metrics, it provides a scalable,
guantitative solution to thematic investing.

In the sections that follow, we explain NDR’s “Thematic Opportunities
Score” and how to construct a thematic opportunities portfolio using the
“Metaverse” theme as an example.
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NDR'’s Thematic Opportunities Score: How It Works

NDR’s Thematic Opportunities Score
captures how closely a given company aligns
to a user-specified theme

As with any Al-powered model, the most successful algorithms
combine human expertise and machine processing power to get
the best of both worlds. NDR's Thematic Opportunities Score is
no exception. Our scoring algorithm is powered by our expert-
selected input and cutting-edge NLP algorithms to produce
meaningful results.

Challenges of working with text

Humans communicate massive amounts of information via

text, making text data a rich source of information. However,
conversion of text data into a format that machines can
understand requires careful preprocessing to preserve valuable
semantic information. Unstructured text data is full of ambiguity
due to polysemy (e.g, “get” can mean procure or understand: “go
get it” vs. “l get it"), constantly evolving language (especially on
social media) and use of idioms (e.g., “raining cats and dogs”).
These issues are exacerbated when using text from multiple
languages and sources.

NDR’s extensive global databases enable seamless incorporation
of our company description text into our Thematic Opportunities
Score algorithm. Our database contains English business
descriptions for over 60,000 global companies, linked to each
company’s pricing and fundamental data across all NDR’s data
providers. This standardization and consistency enable us to
generate a comprehensive view of each possible constituent for
our thematic stock selection.

How it works

The Thematic Opportunities Score is calculated using our
proprietary NLP-based algorithm. It scores companies according
to how closely their business description aligns with a user-
defined target theme. The target theme comprises expert-
selected companies, descriptions, or keywords that exemplify
the theme. The proprietary scoring algorithm compares the
descriptions of over 60,000 global companies to the selected
target and scores each company from O (not at all related) to
100 (perfectly aligned) with the target theme.

Themes are constantly evolving. They can be highly specific,
such as “electric vehicles,” or reflect more structural societal
shifts such as “COVID Impact: Work from Home.” Therefore,
careful selection of the target set is critical to generating
meaningful results.

Companies selected for the target set do not need to be
publicly traded, or even exist. We can create fictitious company
descriptions if there are no companies that appropriately
capture the theme. This feature allows us to capture emerging
trends and technologies before they become mainstream.

For example, if we want to build a portfolio for “Travel to Mars,”
we may want to use SpaceX as our target company and “Mars,”
“aerospace,” and “spacecraft” as our keywords. Not many publicly

traded companies are well aligned with this theme, but the
Thematic Opportunities Score provides meaningful results even
with a very niche target theme.

Example: Top Scoring Companies within Global Defense Bottom Scoring Companies within Global Defense
"Travel to Mars" and Aerospace Subindustry and Aerospace Subindustry
Theme

Theme Company Theme Company
Target Company: Score Description Score Description
SDaCeX designs, okt Lalb USHA line. @tlivears laumelh servies, setilliiz POSTD Merchant Banque is a financial services company that
manufactures and 100.00 | manufacture, spacecraft components, and on-orbit 0.00 A pany

aunehes ihe mest management solutions.

advanced rockets and 9919

Astro Aerospace Ltd. develops autonomous manned and

offers clients access to growth capital in the private markets.

Hubei Huagiang High-Tech Co. Ltd. manufactures rubber

3.91

unmanned and electric vertical take-off and landing aerial vehicles. products.
spacecraft.

Virgin Galactic Holdings Inc. develops human spaceflight for . .

Sh Biotechnol Corp. t t
Target Keywords: 96.89 private individuals and researchers and manufactures air and 7.81 anro}ng loree .no b orp O a[Ee)s managgmen '
hicl executive consulting, and business development firm.
Space launch, human SRR TS,
i Vi Orbit Holdi Inc.isal h and lut : : : ;

SRCS ﬂlght’ SIEIOSIREISE; 0532 c;rnimanr Ilt bu()ild;nagsdnoc ;Sr;teiugcaczr;ausnpcahci Ss(;:mlzr;d 1476 Vector Aerospace Corporation provides aviation maintenance
Mars, spacecraft. ' I ) p. P Y ' repair and overhaul services for turbine engine aircrafts.

lauches satellites into orbit.

The Boeing Company designs, develops and supports military

94.75 aircraft, satellites, human space flight and launch systems and 15.27 Golden Star Enterprises Ltd. provides alternative renewable fuels.

commercial jetliners.

Source: Ned Davis Research
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Case Study: Constructing a Thematic Portfolio -
Metaverse Example

In this section we construct a “Metaverse” thematic
sample portfolio using NDR’s proprietary Thematic
Opportunities Score.

Global Stock Universe

Natural Language Processing & Machine Learning
+ Algorithm to Identify Metaverse Beneficiaries +

The “Metaverse” is a network of 3D virtual worlds focused on social
connection. The term is often described as a hypothetical iteration of
the Internet as a single, universal virtual world that is facilitated using
virtual and augmented reality. [8]

Model
Refinement

Fundamental & Technical Screen

v y

Metaverse Winners

Strategists Identify Strate
¢ Top Picks ¢ oy

Evaluation
Metaverse
Portfolio

Selecting Metaverse Beneficiaries Using Metaverse Thematic Opportunities Score

Consistent with NDR'’s proven 360° approach, we construct our
Metaverse portfolio starting with a broad universe of over 40,000
global companies. We refine the universe using our Metaverse
Thematic Opportunities Score and fundamental metrics.

As discussed above, the first step in creating a Metaverse Thematic Opportunities Score is to select a set of companies and keywords
that exemplify “Metaverse” for our theme target. For example, we might include words like “virtual reality,” “3D virtual space,” “augmented
reality,” “avatar,” etc. We also want to include companies that create content for the Metaverse (like META), companies that support the
hardware and infrastructure (like NVIDIA), and those that create and manage digital assets and support commerce (like PayPal). The
figure below shows an example target set and the companies with the top Metaverse theme scores.

1 Input

Global Universe

2 Build Pipeline/Corpus

NLP

3 Compute Customized
Metaverse Theme Score

Tokenized Text

4. Select Universe of
Metaverse Beneficiaries

Thematic Opportunities Score

Raw text describing Example: Entity Recognition Quintessential Known Metaverse Beneficiaries

business and : Metaverse “Metaverse” Universe

operations for all MSCI o Companies Keywords

ACWI companies founded = Google org  in

from NDR's GlObal Since then the company has grown to more then PrODrietarV TOp Scores

Database _ Algorithm

130 000 quantity employees worldwide...
Example: Text Relationships and POS Tags
xcomp
compound relcl
compound nsubj dobj nsubj dobj aux
Meta Platforms Inc. develops products that enable people to connect

PROPN PROPN PROPN VERB NOUN DET VERB NOUN PART VERB
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Now that we've selected our
target set, we can create

our Metaverse Thematic
Opportunities Score and select
the top scoring companies to
create a Metaverse Beneficiaries
sub-universe. The Metaverse
Beneficiaries are a subset of our
Global Universe related to the
Metaverse theme.

Top Thematic Opportunity Scores
for “Metaverse” Theme

Theme Company
Score Description

100.00 Unity Software Inc.
93.43 Meta Platforms Inc.
92.55 Matterport Inc.
91.95 ON24 Inc.

9157 Roblox Corporation

5 Input Metaverse
Beneficiaries
Metaverse

Beneficiaries
Sub-Universe

Selecting Metaverse Winners Using Fundamental and Technical Metrics

Although the theme and potential investment candidates have been identified, our job is
not done yet. We must determine which companies are best positioned to profit from the
Metaverse investment theme and build a robust portfolio.

NDR has a proven track record of selecting predictive fundamental and technical indicators that
we use in our sector, stock market, and asset allocation models. We review our indicators on a
regular basis for effectiveness and are continually incorporating new ideas as markets evolve.

After we determine Metaverse Beneficiaries using our Thematic Opportunities Score, we
further refine our selection, using more traditional factor analysis to assess the quality

of prospective companies. This analysis applies fundamental and technical metrics to
differentiate between high- and low-quality companies. High-quality companies tend to offer
more stable returns and outperform low-quality companies over long-term holding periods.

We consult our NDR Thematic Opportunities Strategists to identify a pool of metrics that are
likely to detect high-quality companies within our Metaverse Beneficiaries universe. Consistent
with NDR’s 360 approach, we evaluate company fundamentals that indicate how markets should
be acting (such as Earnings, Book Value, etc.) and technical metrics (such as 1-year momentum,
etc.) that reveal how markets are acting. Combining fundamentals and technical metrics
provides a balanced view of the market and identifies return drivers for high-quality businesses.
Over 100 metrics are considered, based on their ability to identify the best performing
companies within the Metaverse Beneficiaries universe.

Only the most informative metrics are included in our screen. For a metric to be included, it
must meet the following criteria:

» Metric is proven to differentiate between outperforming companies and
underperforming companies (See appendix for details.)

« Metric signal is consistent with economic rationale (e.g., The top “sales growth” quartile
should outperform the bottom “sales growth” quartile, because increasing sales benefits the
company. If the bottom quartile outperformed the top, this would contradict the rationale
and “Sales Growth” would be excluded.)

« Metric is relevant to the theme (e.g., “R&D spending” is relevant for themes like “electric
cars,” but likely less relevant for themes like “vacation.”)

While most metrics are designed to work across all themes, some may not be transferable.
Therefore, it is critical to assess the predictive power of potential metrics for each theme.
(See the appendix for metric evaluation methodology.)

| |
6 Fundamental/Technical Screen 7 Select Top 50 for Portfolio
Strategist Expert Input Metaverse Portfolio

= ST Momentum
Technical

== LT Momentum Vil

ulti-Factor
Analysi

= Sales Growth nalysts

Fundamental

= Market Cap
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Final Portfolio Selection

After constructing NDR’s Thematic Opportunities Score and selecting the most meaningful fundamentals and technical metrics, we
combine everything into a Parallel-Coordinates Framework with proprietary enhancements designed for final selection.

Using this framework (shown below), we can instantly filter our universe according to metrics that are best aligned with our Metaverse
theme. This framework allows us flexibility to identify results for any combination of criteria, including one or more of NDR’s Thematic
Opportunities Scores. This framework not only maximizes efficiency and flexibility at the portfolio inception phase but also during
reselection and rebalance cycles, and it can easily be extended to include NDR’s Thematic Opportunities Theme Score for other themes.

Parallel-Coordinates Portfolio Selection Tool

L T e e e e e e === — - "
Search Feature 1 3 Most Similar Companies I Industry Filter Button
1 1
Tesla In 1 Volkswagen AG, Ford Motor Company, Bayerische Motoren Werke | Automobiles ~ Automobile Manufactures
Tesla Inc e e 4

Tesserent Ltd

Jack Henry & Associates Inc

Playmates Holding Ltd

Metric Metric Metric Metric Metric etric Metric oI‘\’/Iaetric Metric | Theme A Theme B Theme C
— 0 1 - 1 0 0

Portfolio Screener Export button
downloads csv
Saarch Company Mamas View calculation notes/details file of selected

Source Ned Davis Research, S&P Glabal )
constituents

Dark gray box shows
companies that

have readings within "‘j
selected range

Technical and =

Fundamental
metrics used to
identify high-quality
companies

I—>

Theme Scores:
used to identify 500
companies that

most closely align

with user-defined
themes Search for company to jump to company

row in table and highlight line

P [Eim] Vilhswagess A, Velkawagen AG . Ba
Ticker | Name Metric . Metric | Metric | Metric . Metric | Metric | Metric | Theme A | ThemeB | ThemeC Hover over - NDR
AMZN ' Amazon com Inc 18.62 -2.94 2127 46.08 777 069 0.43 0.26 0.67 0.4 company in
NET CloudFlare 36.58 28.82 1763 019 8716 122 0.54 022 124 042 table to view
PYPL PayPal Holdings Inc 14.52 2128 19.35 7.87 -22.34 1 1.06 066 053 094 079 deSCHpUOn
FUBO fuboTV In 135.31 1612 15.04 007 -29.84 1 0.84 0.97 0.59 0.38 098 and hlgh“ght
ADSK | Autodesk Inc 15.44 36.52 17.98 0.69 146 0.89 075 0.55 073 079 line in chart
APPN Applan Corporation -CL A 13.57 4.23 15.01 0.06 -50.95: 156 112 0.98 1.36 118
AKAM | Akamai Technologies Inc 6.38 35.82 167 109 14.86 0.48 035 0.29 053 0.41
ADBE | Adobe Inc 2267 6178 19.51 26 19.29 0.85 0.56 0.38 077 0.62 10 [ socrng i it
ke [N Gabea e e of & Warket £ % ol R Mo
LUMN | CenturyLLink Inc -361 39.56 16.41 2534 -0.44 0.41 063 064 028 0.68 ﬂ.n Toula Soc SaI7 e M6 144 an |
CTPRIL Crang Troe Indaseral €5 10 T T Y T T T
SPT Sprout Social Inc Com CL A 29.33 16.71 15.46 0.03 5701 1.63 121 0.97 134 1.35 o Mortond driock [ne &3 LR T R Y 83

Metaverse Winners
(representative example of constituents)
After applying selected filters, our strategists review the selected top constituents

Meta Platforms Inc. : Cloudflare Alphabet Inc.
across all categories, and we create our final Metaverse portfolio. The companies )
) ) o ) Snap Inc. Twilio Inc. Autodesk Inc.
can be weighted using measures such as market capitalization, fundamentals, or , ,
Twitter Inc. Unity Software Inc. " Microsoft Corp.
the theme score.
NAVER Corp. VMware Inc. NVIDIA Corp.

Apple Inc. Block Inc. Roblox Corp.



Conclusion

NDR’s Thematic Opportunities
Score and Al/NLP-powered
thematic stock selection
process outlined in this paper
were developed for clients
seeking to build thematic
investment portfolios.
Combining traditional technical
and fundamental metrics and
our Thematic Opportunities
Score within a Parallel-
Coordinates Framework
reduces stock selection time
and scales to incorporate
additional themes with
maximum efficiency.

Glossary

Artificial Intelligence (AD

The use of algorithms, designed to imitate
human intelligence, programmed to discover
patterns or structure in data.

Deep Learning

A subset of Machine Learning and Artificial
Intelligence based on Neural Network
models, inspired by the structured network
of neurons in human brains.

Natural Human Language

Any language that has developed
organically through use and repetition. It
does not necessarily follow structured rules
and is free to evolve naturally.

Natural Language Processing (NLP)
A form of Artificial Intelligence that enables
machines to break down and interpret
natural human language. NLP algorithms
take unstructured data like news articles,
chats, and tweets, and enable the machine
to “learn” the meaning from the text to
complete various tasks like summarizing,
predicting the next word in a search, and
determining the sentiment of an article.

NDR'’s 360° Approach

NDR’s 360° approach combines
fundamental, macroeconomic, technical,
and sentiment research disciplines.
Fundamentals and macroeconomics tell us
how the markets should be acting, while
technicals and sentiment reveal how the
markets are acting. Truly insightful and
timely ideas demand a balance between
fundamentals and technicals. Actionable
ideas meet balanced, strategic insights
through our 360° methodology.

Successful investing is seeing the signals
and making informed decisions. To do

this, we provide a clear view of the whole
investment picture, including a perspective
on sentiment. Historically, NDR has relied

on quantitative indicators within this
framework, but advancements in text
classification have created an opportunity to
enhance the 360° approach.

Machine Learning

A subset of Artificial intelligence wherein
algorithms are designed to learn and
uncover patterns in data without being
given the underlying structure or rules.

Unstructured data

Data that is not well organized for storage
or analysis, such as tweets, online product
reviews, news articles, etc.

Parallel-Coordinates

A visualization framework that allows the
user to view a dataset across many different
dimensions simultaneously.
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Contact us
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Kiersten Engel applies quantitative methods to provide clients

with a broad scope of analysis, including economic studies, and
custom reporting and modeling. Kiersten joined Ned Davis Research
Group in 2014.

Kiersten graduated magna cum laude from the University of Alabama
at Birmingham (UAB) with a Bachelor of Science degree in Applied
Mathematics and a minor in Finance. She has also been featured in
UAB Magazine for her work in mathematics and her career as a ballet
dancer with the Alabama Ballet Company.

Kiersten is a summa cum laude graduate from the Georgia Institute

of Technology (Georgia Tech) with a Master of Science in Analytics
focusing on Computational Analytics (machine learning). She continues
her research by leading NDR'’s partnership with Georgia Tech’'s MS in
Analytics Program to sponsor research projects for graduate students.
She designs data science projects that apply the latest machine
learning techniques to financial markets and serves as an advisor to 50+
graduate students. She also serves as a Head of Teaching Assistant for
Georgia Tech’s Business Fundamentals for Analytics Masters course.

NDR’s Custom Research Solutions (CRS) group offers a premium service
that builds models and stock portfolios to meet specific client needs.
Our analysts apply the techniques outlined in this publication to stock
selection while accommodating unique client constraints including
turnover, risk tolerance, and sector/country exposures.

Interested in developing customized theme scores to enhance your
thematic stock selection process? Please contact NDR's custom
solutions team.


https://info.ndr.com/learn-more-tailored
https://info.ndr.com/learn-more-tailored
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Appendix

Technical and Fundamental Metrics Evaluation

To determine if selected technical and fundamental metrics

are accurately differentiating between high- and low-quality
companies, we simulate a stock selection strategy that invests in
two portfolios. Each portfolio contains the companies with metric
readings in the top and bottom quintiles, respectively.

For example, consider the readings for the metric “Momentum”
(shown below). The Momentum back-test compares the
performance of two portfolios: the Bottom Quintile portfolio, which
invests only in companies with momentum readings in the bottom
quintile, and the Top Quintile portfolio, which invests only in
companies with momentum readings in the top quintile.

To simulate performance, we compute momentum readings for
each company at the end of every quarter, then rebalance the
“Top” and “Bottom” strategy portfolios to invest in the companies
assigned to their respective quintiles. We repeat this process
every quarter and compound the returns to generate a simulated
performance. To round out our assessment, we also create an
equal-weighted benchmark that invests in all companies every
quarter to simulate the “buy-hold” scenario (or the control group).

Metric: Momentum Distribution of Stocks in Universe

| ————————— — — —
I| Bottom Line ] | Top Line II
II | | II

————— 2 L o o o o
! Benchmark !
e e e e e e e e o o e e e e e e e e e e e e - — — — -

If the metric is predictive, the Top Quintile portfolio should
consistently outperform and the Bottom Quintile portfolio should
consistently underperform the benchmark. This relationship is best
observed by examining the bottom panel of the charts on the right,
which show the cumulative excess return of each portfolio relative
to the benchmark. The chart at top right (Selected metric) shows a
consistent, steady, positive slope of the Top Quintile performance
relative to the benchmark in the bottom panel (solid grey line),
indicating that the Momentum metric is consistently adding value.
The consistent, steady negative slope of the Bottom Quintile
shows that companies with relatively low Momentum consistently
underperform. The trends observed in both the Top and Bottom
Quintiles indicate that Momentum is correctly differentiating
between high- and low-performing companies and should be
included in the Portfolio Selection Tool.

10

Metrics that are not predictive of quality exhibit inconsistent
spreads between the Top and Bottom Quintiles or counter-
intuitive relationships. These trends suggest that the metric
is not informative and should be excluded from the tool

(see bottom chart).
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