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CASE STUDY:
Designing A Hyper-Custom “Low Volatility” Investment Strategy Using
Artificial Intelligence (A.l.)

® By John Bailey, Lumenai Investments LLC and Javier Sanchez Almaraz, ETS Asset Factory

This presentation and all information provided has been prepared solely for information purposes
and does not constitute an offer to sell, or a solicitation of an offer to buy, any interest in any
investment vehicle, and should not be relied on as such. Nor does this document disclose the risks or
terms of an investment in any investment strategy managed by Lumenai or any of its affiliates.

We recently collaborated with a Chief Investment Officer (CIO) who oversees a substantial portfolio of
stocks, bonds, and credit investments for a prominent family office. Our mission was to design a
personalized A.l. investment strategy that would not only enable him to monitor the A.l's investment
decisions but also measure its performance against his own. With the CIO's extensive experience in
the field, our team worked diligently to develop a custom solution that met his and his family’s unique
“low volatility” needs. Note: This particular portfolio is tax-exempt.

The CIO provided us with the following investment targets:

Target Returns: 5%+ net annually
Risk (Volatility): 5% (conservative)
Stock Allocation: 80 U.S. and Europe stocks, 25% of the portfolio on average

us: 20%

Europe: 5%

. Government bonds and investment grade credit, 75% of the portfolio
Bond Allocation:
on average

Governments: 40%

IG Corporate Credit: 35%
Maximum Drawdown: -10%
Re-Balancing: Weekly

The investment process begins with a development roadmap for researching and testing a customized
investment strategy. We draw data from the ETS Data Lake, a repository of meticulously cleaned and
prepared data, ratios, and factors, as well as an inventory of proprietary systems and tools. This
enables us to create a tailored universe of securities with high-quality data streams and consistent
fundamental ratios across markets, sectors, and companies.
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Next, our team of data scientists trains the A.l. model to trade the strategy, using sophisticated tools
and techniques to fight data bias and model overfitting, while eliminating securities with fundamental
or behavioural anomalies. The A.l. model then scores and ranks all securities in the universe based on
current market patterns and features, issuing the first trade recommendation of securities to
purchase.

The final stage involves implementing and monitoring the portfolio, using models to control for
unnecessary trading, and monitor transaction costs and corporate events like dividends or stock
splits. The system continuously watches for adverse changes to fundamental ratios such as rising debt
levels or balance sheet deterioration (e.g., Silicon Valley Bank).

The A.l. model reanalyses markets and companies daily, looking for important changes in patterns
and features, and re-scores each security. Trades are typically issued weekly, although more complex
strategies like long-short may require daily trading. Our goal is to maximize risk-adjusted returns and
other portfolio targets for each individual investor using cutting-edge A.l. technology and a data-driven
approach.

Custom Universe: 18 Categories of Securities

The first step is to define the investment universe of potential securities based on the target index
and its component parts. Here, after discussion with our client, we narrowed the universe down from
45 potential stock and bond categories to 18.

US Aggregate Bond Aggregate LT (USD) Global Treasuries Bond Government MT Global
Bond Aggregate MT (USD)

Bond Aggregate ST (USD)

Global Corporate
Investment Grade

Corporate Investment
Grade

US Treasuries

Ultra Short US

Bond Corporate MT Global
Bond Corporate ST Global

Bond Corporate LT (USD)
Bond Corporate MT (USD)
Bond Corporate ST (USD)

Bond Government LT (USD)
Bond Government MT (USD)
Bond Government ST (USD)

Ultra-Short Term Bond (USD)

Floating Rates

Interest Rate Hedged

US Equity

Europe Equity

Bond Corporate Floating Rate (USD)
Bond Treasury Floating Rate (USD)

Bond Corporate Interest Rate Hedged (USD)

US Equity (USD)

Europe Equity (EUR)

The US Equity and Europe Equity categories includes individual stocks from the S&P 500 Index and the MSCI Europe Index respectively, while the bonds and credit
categories utilize ETFs.
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A Conservative Strategy: 25% Stocks and 75% Bonds and Credit

When creating a new hyper-custom investment strategy for the first time, the initial R&D phase
normally takes from two weeks to 90 days, depending on complexity. During that time a team of data
scientists test many portfolio variations and train the A.l. to continuously seek “optimal” performance.
This particular portfolio had several rounds of changes with the investor and took approximately 30
days to develop.

When the team is satisfied with the research results, we share the recommended portfolio simulation
with our investor to illustrate potential performance, risk, exposures, holdings, and other factors.
Since this is a customized investment solution and not an "off the shelf" fund with an established
return history, we must rely on simulated performance and risk. While not actual portfolio results,
investors must generally accept this risk when creating a new bespoke investment strategy. To try to
make the simulation as useful as possible, our data-driven approach incorporates tools and
techniques to fight data bias, survivorship bias, and model overfitting. Our goal is to gather useful
insight into the strategy's overall utility and risks.

Please read Important Disclosures at the end of this article about the potential limitations or risks of
hypothetical performance.

Our A.l. research partner, ETS, brings investment models with track records dating back as far as
1997'. Here, however, we are using the IDDI equity model which first went live in 20132 The IDDI
model suggests our client’s “low volatility” strategy may meet, or come close to, many of his goals
including potentially beating the benchmark in terms of returns, maximum drawdown, and Sharpe
ratio. The simulation exhibits a slightly higher annual volatility, but it is close to the target. Separately,
the maximum drawdown (MDD) is slightly above -10% but is close to the target. The worst calendar
year simulation was 2022 with a decline of -4.74%.

" Source: EST, Mutua Vida registered Unit Linked Dynamic Fund from 12/26/1997
2 Source: ETS, IDDI US real track from 12/10/2013
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Portfolio Simulation Output:

160.00%

140.00% Benchmark

Annualized return 5.58% 3.86%
100.00 A lized
nnualize
80.00 - 6.28% 5.07%
volatility
60.00% .
Maximum DD -12.60% -15.72%
40.00%
20.00% Sharpe ratio 0.89 0.77
0.00% Turnover 6.03 _
20.00% )
Number of lines 9.20 _
40.00%
B 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Benchmark ess Portfolio
Returns 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023*
Proposal 1.88% 5.30% 10.66% 10.15% 6.07% 3.42% 1.35% -4.64% 6.31% 10.91% -0.59% 15.99% 8.36% 518% -4.74% 2.85%

Benchmark :75% iShares Core 1-5Y Bond ETF - 20% S&P 500 - 5% MSCI Europe

Portfolio simulation results from 01/01/2007 to 3/1/2023. Figures related to past performances and/or hypothetical performances and/or forward-looking statements
and are not reliable indicators of future results. See Important Disclosures at the end of this document about the risks of simulated or hypothetical performance and
forward-looking statements. Assumes 0.60% in fees, 5 bps trading, and 0% risk free rate.

Volatility and Max Drawdown: Close To -10% and 5% Targets

Below we see the simulated rolling MDD generally meeting its target but slightly exceeds it in 2020 by
-2.60%. The volatility also remained consistent aside from a temporary spike in 2020. This seems
reasonable to our client and us.

1year rolling drawdown 1year rolling volatility
0% 15%
-5% 10%
-10% 5%
-15% 0%

2008 2010 2012 2014 2016 2018 2020 2022 2009 2011 2013 2015 2017 2019 2021 2023

Portfolio simulation results from 01/01/2007 to 3/1/2023. Figures related to past performances and/or hypothetical performances and/or forward-looking statements
and are not reliable indicators of future results. See Important Disclosures at the end of this document about the risks of simulated or hypothetical performance and
forward-looking statements. Assumes 0.60% in fees, 5 bps trading, and 0% risk free rate.

Overall, given our client’s goals, we are pleased with the “low volatility” strategy.

700 Canal St. Stamford CT 06902 | +1203.807.1013 | John.bailey@lumenai.net 5



Ilumenai

Asset Class Exposure: Currently Stocks, Ultra-Short, Rate-Hedged, and Floating Rate

The system self-adapts from the bottom up, re-scoring stocks and ETFs to reflect changing company,
fund, and market measurables, behaviours, and patterns. Here, we see stocks average around 30%,
with a floor of 0%. Treasurys average 45% but can grow to 100% of the portfolio during times of market
stress. Corporate bonds average 14% but can increase to 41%. As of the date of the simulation, March
1, the portfolio was fully invested in stocks and ultra-short, floating rate, and interest rate hedged
bonds.

100%
80%
60% |I V I l
40%

20%

0%
2008 2010 2012 2014 2016 2018 2020 2022

W Equity ® Government USA B Government Global @ Aggregate US ® Corporate US B Corporate Global © Floating Rate M Interest Rate Hedged

22.29% 45.21% 2.32% 4.72% 13.94% 2.07% 4.95% 4.51%

as e 35.08% 100% 8.33% 25.45% 41.11% 15.45% 40.15% 20.58%

Treasury Bond Duration: Currently Ultra-Short and Short

One of our portfolio mandates is to try to limit the size of the maximum drawdown or calendar year
losses to -10%. Therefore, in times of uncertainty or risk, the system will allocate up to 100% of the
portfolio to less-volatile ultra-short and short duration Treasury ETFs, to try to limit portfolio
drawdowns to single digits. Therefore, we see the entire Treasury allocation was ultra-short for all of
2022 up until recently.

Treasury bonds term decomposition

100%
80%
60%

40%

20%

0%
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

W ultra short duration ® short duration ® medium duration ® long duration

18.55% 3.63% 16.15% 14.71%

100% 59.53% 67.74% 35.31%
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Corporate Bond Duration: Currently Ultra-Short

Unlike with Treasurys, the portfolio may not always have an exposure to corporate bonds. Instead, on
average, we tend to see more variability between long, medium, short, ultra-short, and no exposure,
depending on the market environment, i.e., the risk of rising interest rates or inflation. More recently,
the system recommended either zero (0%) credit exposure or ultra-short duration credit exposure.

100%

Corporate bonds term decomposition
80% 1
60%

‘ I L}
40%
20% |
0%

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

W ultra short duration ® short duration ® medium duration ® long duration

Ultra Short Short Medium Long
Duration Duration Duration Duration

8.67% 3.57% 8.61% 3.83%
40.92% 25.49% 20.68% 10.93%

Recommended Holdings: As of March 1, 2023

Please note: The A.l. model may substantially change the portfolio holdings relatively quickly without
advance notice. Readers should not draw any investment conclusions from the holdings which are
shown for instructive purposes only.

The portfolio mandate was to hold, on average, 80 individual stocks and 8-10 Treasury and corporate
ETFs. The stocks were to be divided on average between 20% US and 5% Europe. Currently, the bond
allocation is roughly equal with both emphasizing shorter durations and floating rate and interest
rate-hedged positions. This implied the system saw market patterns, as of the time of the analysis, of
continued inflation and/or rising interest rates.
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Real Estate

Communication Services

Energy

Consumer Staples

Financials

Consumer Discretionary

Industrials

Health Care

Recommended Portfolio Holdings: As of March 1, 2023

Europe 6.13%
USA 23.29%

Fixed Income Treasuries

JP Morgan UltraShort Income ETF Dis XNYS 5.50%
iShares UltraShort Term Bond ETF Dis XNYS 10.09%
iShares Short Maturity Bond ETF Dis XCBT 10.09%
First Trust Enhanced Short Maturity ETF Dis XNAS 4.85%

Fixed Income Corporates

Invesco Variable Rate Investment Grade ETF Dis XNAS 10.01%
ProShares Investment Grade-Interest Rate Hedged ETF Dis XCBO 10.03%
iShares Interest Rate Hedged Corporate Bond ETF Dis XNYM 9.97%
VanEck Vectors-Investment Grade Floating Rate ETF Dis XNYS 10.03%
100%

700 Canal St. Stamford CT 06902 | +1203.807.1013 | John.bailey@lumenai.net
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Recommended US Equities: As of March 1, 2023

name weight category/sector weight weight category/sector weight
Alphabet A XNAS 0.49% [Communication Services 0.49%

Di

weight category/sector weight

Utilities

35 Industrials
Materials RS

Real Estate

Energy
16.8

Consumer Staples Financials

After analysing the data, we believe that this low volatility investment strategy can help our CIO client
achieve many of his goals, which include outperforming his benchmark over the long term, limiting
the maximum drawdown, tracking weekly investment changes made by the A.l,, and assessing his
own performance against the A.l.
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The role of a ClO is challenging and time-consuming, with many uncertainties. By combining our raw
computing power, A.l. identification of market drivers, and daily security scoring and ranking with the
ClO's insights into portfolio strategy, goals, and risk levels, we aim to simplify the process and enable
him to achieve his desired results more easily and efficiently. We believe this approach can save him
significant time, allowing him to better focus on higher-value priorities.
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Important Disclosures

No securities commission or regulatory authority in the United States or in any other country has in any way
passed upon the merits of an investment in Lumenai or the accuracy or adequacy of the information or material
contained herein or otherwise. This information is not, and under no circumstances is to be construed as, a
prospectus, a public offering, or an offering memorandum as defined under applicable securities legislation. The
information contained herein does not set forth all of the terms, conditions and risks of an investment. This
information is qualified in its entirety by, and is subject to, the information contained in the relevant offering
documents. Prospective investors are advised to consult with their own independent advisors, including tax
advisors, regarding a potential investment.

Any investment involves the risk of loss. Investment products are designed only for sophisticated investors who
are able to sustain the loss of their investment. Accordingly, such investment products are not suitable for all
investors.

This presentation and all information provided has been prepared solely for information purposes and does not
constitute an offer to sell, or a solicitation of an offer to buy, any interest in any investment vehicle, and should
not be relied on as such. Nor does this document, any email, or any attachment hereto disclose the risks or terms
of an investment in any investment vehicle managed by Lumenai or any of its affiliates.

These materials are not intended for distribution to, or use by, any person or entity in any jurisdiction or country
where such distribution or use is contrary to local law or regulation. Distribution of this information to any person
other than the person to whom this information was originally delivered and to such person’s advisors is
unauthorized and any reproduction of these materials, in whole or in part, or the disclosure of any of the
contents, without the prior written consent of Lumenai Investments LLC in each such instance is prohibited.

We believe the information contained in this material to be reliable but do not warrant its accuracy or
completeness. The opinions, estimates, and investment strategies and views expressed in this document are
based upon current market conditions and/or data and information provided by unaffiliated third parties—and
are subject to change without notice. Certain information herein constitutes “forward looking statements.” Actual
events or performance may differ materially from those contemplated by such forward-looking statements.

Past performance is not indicative nor a guarantee of comparable future results. Performance indicated includes
the reinvestment of all dividends, interest, income, and profits. The investments discussed herein may fluctuate
in price or value. Investors may get back less than they invested.

Portfolios or investments referenced herein are examples only and actual portfolios may differ significantly.
References to our team, staff, history and track records refers to both Lumenai and its third-party quantitative/Al
research partner(s) who are disclosed upon request to Lumenai clients, but which may change at any point
without prior or subsequent notice.

This material contains certain forward looking statements, expected or target returns, opinions and projections
that are based on the assumptions and judgments of Lumenai a with respect to, among other things, future
economic, competitive and market conditions and future business decisions, all of which are difficult or
impossible to predict accurately and many of which are beyond the control of Lumenai. Other events which were
not taken into account in formulating such projections, targets or estimates may occur and may significantly
affect the returns or performance of any Client managed by Lumenai. Because of the significant uncertainties
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inherent in these assumptions and judgments, you should not place undue reliance on these forward-looking
statements, nor should you regard the inclusion of these statements as a representation by Lumenai that it will
achieve any strategy, objectives or other plans. For the avoidance of doubt, any such forward looking statements,
opinions, expected returns, assumptions and/or judgments made by Lumenai may not prove to be accurate or
correct.

Financial indicators and benchmarks are unmanaged, do not reflect management or incentive fees (as
applicable), assume reinvestment of income, are shown for illustration purposes only, and have limitations when
used for such purposes because they may have volatility, credit, or other material characteristics that are different
from the funds. It should be noted that indices should not be relied upon as a fully accurate measure of
comparison and that investors cannot invest directly in the indices. The iShares Core 1-5 Year USD Bond ETF
seeks to track the investment results of an index composed of U.S. dollar-denominated bonds that are rated
either investment grade or high yield with remaining maturities between one and five years. The S&P 500 Index
measures the performance of 500 leading companies in leading industries of the U.S. economy. The MSCI Europe
is made up of common stocks of companies located in 16 European countries. The countries with the largest
capitalization weightings in the index are the United Kingdom, France, Switzerland, and Germany; others
represented are Austria, Belgium, Denmark, Finland, Greece, Ireland, Italy, the Netherlands, Norway, Portugal,
Spain, and Sweden. These indices are presented merely to show general trends in the market and are not
intended to imply that any fund’s portfolio was comparable to the index either in composition or element of risk.
The iShares Core 1-5 Year USD Bond ETF/S&P 500/MSCI Europe assumes a 75% investment in the iShares Core
1-5 Year USD Bond ETF, a 20% investment in the S&P 500 and 5% in MSCI Europe.

Investments in non-U.S. securities give rise to risks relating to political, social and economic developments
abroad, as well as risks resulting from the differences between the regulations to which U.S. and foreign issuers
and markets are subject. These risks may include political or social instability, the seizure by foreign governments
of company assets, acts of war or terrorism, withholding taxes on dividends and interest, high or confiscatory tax
levels, and limitations on the use or transfer of portfolio assets. Enforcing legal rights in some foreign countries
is difficult, costly and slow, and there are sometimes special problems enforcing claims against foreign
governments. Foreign securities often trade in currencies other than the U.S. dollar. Non-U.S. securities markets
may be less liquid, more volatile and less closely supervised by the government than in the United States. Foreign
countries often lack uniform accounting, auditing and financial reporting standards, and there may be less public
information about their operations.

This material from Lumenai Investments, LLC is intended only for the individual or entity to which it is addressed.
This material may contain information that is privileged, confidential and exempt from disclosure under
applicable law. If you are not the intended recipient, you are hereby notified that any dissemination, distribution
or copying of this communication is strictly prohibited. If you received this e-mail by accident, please notify the
sender immediately and destroy this e-mail and all copies of it.

Disclosure Required Under IRS Circular 230: Lumenai Investments LLC does not offer tax advice and any
information contained in this communication, including any attachments, was not intended or written to be used,
and cannot be used, for the purpose of avoiding federal tax-related penalties or promoting, marketing or
recommending to another party any transaction or matter addressed herein.

Lumenai was granted use of the hypothetical returns by our third-party quantitative/Al research partner(s).
Hypothetical results do not represent the results of actual trading using client assets and were achieved by means
of the retroactive application of a hypothetical model that was designed with the benefit of hindsight and could
be adjusted at will until desired or better performance results were achieved. No representation is being made
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that any investment will or is likely to achieve profits or losses similar to those shown herein. Indeed, the
techniques and methodologies used in generating the hypothetical results may and likely will differ in practice
from those utilized in any investment strategy of Lumenai Investments LLC. In practice there are frequently
material differences between hypothetical results and the actual results achieved by any particular investment
or trading program. Investor performance may vary substantially from any investment strategy model shown in
this material for reasons including variances in actual holdings, variances in fees and expenses, market
fluctuations, the inception date of investment, the timing of contributions or withdrawals, deviations from the
model by the advisor, and the failure of the investment strategy’'s assumptions to accurately model reality.
Alternative models or assumptions which may be more appropriate could produce significantly different results.
Since the returns are hypothetical, they should not be considered indicative of the skill of Lumenai Investments,
LLC. In addition, hypothetical trading does not involve financial risk, and no hypothetical trading record can
completely account for the impact of financial risk in actual trading. For example, the ability to withstand losses
or to adhere to a particular trading program in spite of losses are material points which can adversely affect
actual results. Because hypothetical results do not involve actual trading, the results do not reflect the deduction
of custodial charges or other miscellaneous fees, and the assumptions regarding transaction costs and expenses
may be underestimated, the incurrence of any of which will have a negative effect on actual performance. There
are numerous other factors related to the markets in general or to the implementation of any specific trading
program which cannot be fully accounted for in the preparation of hypothetical performance results and all of
which can adversely affect actual trading results. “Back testing” refers to simulated, hypothetical performance if
a given strategy had been applied in the past. Back tested performance results have inherent limitations. Chief
among these is that back tests are generally prepared with the benefit of hindsight, being derived from the
retrospective application of a model investment strategy which can be adjusted at will until desired or better
performance results are achieved. Hypothetical performance is calculated net of 0.60% management fee, 0.05%
trading fee, and 0% risk free rate. Hypothetical performance information is presented without the effect of
federal, state and local taxes, which may have an adverse impact on performance. It should not be assumed that
recommendations made in the future will be profitable or will equal the performance of the securities in this list.

For more information on any mention of awards, please contact the Chief Compliance Officer as Lumenai

maintains strict criteria for any industry award nominations that they may garner. Lumenai does not pay anyone
for award nominations.
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