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Key Takeaway

e The level of risk realized by most investors is tied to ever-changing market
conditions in which investors effectively take on the risk given to them by the
markets.

e History has shown that investors often earn higher returns when markets are

stable, whereas returns often decrease as market volatility rises!

e Defined volatility indices target a desired level of risk and manage to it by
increasing market exposure when volatility is low using total return swaps,
and decreasing exposure when volatility is high by allocating to cash.

e This paper compares the modeled performance of the Syntax Defined
Volatility US Large Cap 500 Index to the S&P 500, and the Syntax Defined
Volatility Triple Qs Index to the Nasdaq 100 Index. The paper highlights the
dynamic, rules-based asset allocation process and backtested performance
of each index from December 31, 2004, through September 30, 2024.

Investing for the long term is similar to a road trip across the country. Both can be



described as a journey, and you are sure to come across varied conditions along the way.
The road trip can be easy driving through the scenic cornfields in the Midwest, or you
could be riding the brake as you navigate the more difficult terrain of the Rocky
Mountains. Similarly, capital markets have “smooth road” periods of low volatility and
strong returns where everything is fine, and periods where investors want to pull off to
the side of the road as the markets feel as if they are in free fall.

One of the challenges investors face is balancing the desire to be aggressive when the
road is smooth (returns are good) and conservative when the road becomes bumpy
(you are losing money). A common approach to weathering the storms along the way is
to:

e Target a rate of return that is consistent with your ability to take risk,
expressed as a target volatility percentage;

e Rebalance the portfolio when it veers outside of target asset allocation
ranges; and

e Focus on the long term with the expectation that time will smooth out the
realized volatility.

Exhibit 1: S&P 500 Stock Price Returns and Standard Deviations by Decade



Annualized Annualized

Decade Return Std. Deviation
1930's -5.3% 33.0%
1940's 3.0% 16.0%
1950's 13.6% 18.7%
1960's 44% 14.1%
1970's 1.6% 18.5%
1980's 12.6% 122%
1990's 15.3% 14.3%
2000's -2.7% 20.6%
2010's 11.2% 12.0%

The data above is based on stock price returns, which excludes dividends, to
understand the long-term dynamics in play, as historical data on total return is limited.
More recently, the S&P 500 produced an annualized total return of -1% for the first
decade this century, or about -10% cumulatively, while the annualized standard
deviation was roughly 20%. This decade was a wild ride that included two severe
market drawdowns represented by the collapse of the tech bubble and the Global
Financial Crisis. Conversely, the S&P returned 13.4% annually in the 2010s, and its
approximate volatility of 12% was just 58% of what was experienced in the prior decade.
The results in these two decades point out that higher realized risk is often associated
with low returns, and higher returns are often achieved in periods of low volatility.

The annualized standard deviations by decade in Exhibit 1 range from 12% to 33%; when
you shorten the time horizon, it is easier to identify spikes in volatility. This is shown in
Exhibit 2, which captures the rolling one-year volatility of the SPDR S&P 500 ETF (SPY)
from 2005 through September 30, 2024.

Exhibit 2: Rolling One-Year Volatility of SPY ETF
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Volatility from 2005 into 2007 was about 10% before spiking to 40% as the Global
Financial Crisis took hold in 2007 and 2008. This type of volatility can create challenges
for investors. As Matt Levine noted in a recent Bloomberg article, “the volatility of the
stuff goes up, the natural volatility of your portfolio goes up, but your volatility target
does not”? Certain institutional investors like banks and hedge funds that employ long/
short, managed futures or systematic trend funds do not want to be beholden to riding
the waves of market volatility. They have a bias towards maintaining a more consistent
level of risk to improve their chances of earning their target return. To do this, they
dynamically manage their asset allocation. For example, if they have a 10% risk target,
they can own a portfolio of bonds with a 5% expected risk and leverage it two times to
hit the 10% risk budget. If the volatility of the bonds increase, they reduce their leverage
to bring down risk; and if the volatility falls, they increase their leverage because they
assess that they can afford to take more risk.

The Syntax Defined Volatility US Large Cap 500 Index takes a similar approach to
provide exposure to the S&P 500, with the goal of managing to a target annualized
volatility of 20%3, which aligns with realized volatility of the S&P 500 over time. Exhibit
3 takes the rolling one-year volatility of SPY from Exhibit 2 and adds the Defined
Volatility US Large Cap 500 Index rolling one-year volatility.

Exhibit 3: Rolling One-Year Volatility of SPY ETF vs. Syntax Defined Volatility US
Large Cap 500 Index
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The SPY-based Defined Volatility Index generally seeks to stay in a range of +/-5% of the
20% target over time by either adding risk when volatility is falling (increasing exposure
via total return swaps) or reducing risk when market volatility is rising (decreasing
exposure by shifting to cash). Note that the Index, on a backtested basis, experienced
volatility below the 20% target for much of 2017 and 2018. During this period, leverage
would have needed to have exceeded the SEC 2x leverage limit in order to raise the
Defined Volatility Index’s volatility to 20%.* As a result of this regulatory limit, realized
volatility was closer to 15% than the target 20% threshold during this period.

In addition to this defined volatility index that invests in the SPY ETF, Syntax also
produces the Syntax Defined Volatility Triple Os Index, which applies the same
methodology to target a 22% volatility on the QQQ ETF. Its volatility is shown relative to
the Nasdaq 100 in Exhibit 4.

Exhibit 4: Rolling One-Year Volatility of QQQ ETF vs. Syntax Defined Volatility
Triple Qs Index
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The annualized volatility of the QQQ ETF (22.2%) is slightly higher than that of the SPY
ETF (19.6%). The Defined Volatility Triple Os Index stays in the same 20% to 25% range as
the Defined Volatility US Large Cap 500 Index most of the time in the period modeled.

Exhibit 5 highlights the long position in the Defined Volatility US Large Cap 500 Index
over time, both via the holdings in SPY and the exposure provided through the swaps.
Depending on the level of risk in the market, the weight to SPY could range from 0% to
200%, its leverage cap.

Exhibit 5: Long Position in SPY for Defined Volatility US Large Cap 500 Index
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Source: Syntax Data.

Through the backtest period, the average long position was 148%, or roughly 1.5x the
weight to the S&P 500. The highest long position was 211%, and the lowest weight in SPY
was 23%. If the long exposure exceeds 200%, it is reduced for the open of the following
day.

Exhibit 5 focused on the holdings and leverage applied to the SPY ETF, while Exhibit 6
shows the Index’s cash position over time.

Exhibit 6: Cash Position in Defined Volatility US Large Cap 500 Index & SPY
Volatility
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Modeled cash allocation of the Defined Volatility Index (green) and rolling 1-year volatility of SPY (black). Note that the
Defined Volatility Index rebalances its risk level based on the trailing 21-day trade dates, while the volatility depicted here is
the rolling 1-year standard deviation of SPY. Data on the Syntax Defined Volatility US Large Cap 500 Index is backtested.
Please see important disclaimers on backtested and modeled data. Source: Syntax Data.

The exhibit shows that the rebalancing into cash aligns with the increase in broad
market volatility as shown in Exhibit 2 above. The Index’s cash position (the green bars)
elevates as the volatility of SPY increases (the black line). Cash positions were raised
from 2007 to 2011, a period of high volatility, and became less frequent from 2012 to
2019, a period of relative calm.

In Exhibit 7, we combine the long position in QQQ and the long position in cash to show
how the backtested asset allocation of the Defined Volatility Triple Qs Index would have
moved over time.

Exhibit 7: Long QQQ and Cash Positions in Defined Volatility Triple Qs Index
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The average long exposure to QQQ was 136%, which is lower than the 148% for the
Defined Volatility US Large Cap 500 Index. The highest long position was 209%, while
the lowest was 25%. If the long exposure exceeds 200%, it is reduced for the open of the
following day. The cash position peaked at 75% and averaged 7% over the course of the
backtest.

From a performance perspective, the backtest of the SPY-based Defined Volatility Index
was strong relative to the S&P 500 from its December 31, 2004, inception through
September 30, 2024. Exhibit 8 shows the hypothetical growth of a $1,000 investment
relative to the S&P 500 benchmark

Exhibit 8: Growth of $1,000 - Modeled Performance of Defined Volatility US
Large Cap 500 Index vs. S&P 500
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The modeled performance for the Defined Volatility US Large Cap 500 Index was very
similar to the S&P 500 from 2005 through 2011; however, its modeled performance
diverged favorably beginning in 2011. A hypothetical $1,000 would have grown to
$13,230 before fees and implementation costs (other than the assumed 65bp swap fee
and the overnight lending rate) for an annualized total return of 14.0%. This compares to
$7,006 for the S&P 500 which realized a 10.4% annualized total return over this roughly
20-year period.

Exhibit 9 displays the backtested performance of the Defined Volatility Triple Qs Index
compared to the Nasdaq 100.

Exhibit 9: Growth of $1,000: Modeled Performance of Defined Volatility Triple Qs
Index vs.Nasdaq 100
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A hypothetical $1,000 investment in the Defined Volatility Triple Qs Index would have
grown to $30,296 before fees and implementation costs (other than the assumed 65bp
swap fee and the overnight lending rate) for an annualized total return of 18.9%. This
compares to $14,804 for the Nasdaq 100, which equates to an annualized total return of
14.6%.

To better understand the performance of both indices, we compared their annual
results to their respective benchmarks. The Defined Volatility US Large Cap 500 Index
results relative to the S&P 500 are shown in Exhibit 10. The results were sorted by the
annual return on the S&P 500, and our findings were grouped into three categories.

Exhibit 10: Annual Modeled Total Return Performance of Defined Volatility US
Large Cap 500 Index vs. S&P 500



Defined Vol S&P 500 Return | SPYAvg. CashAvg.
Year Index Return Return  Difference| Weight  Weight
S&P 500 Negative Return
2008 -27.7% -37.0% 9.3% 83% 23%
2022 -19.6% -181% -1.5% 88% 16%
2018 -5.8% -4.4% -14% 150% 4%
S&P 500 Moderate Return (0% to 10%)
2015 -5.8% 1.4% -72% 150% 3%
2011 -1.8% 21% -3.9% 123% 14%
2005 12% 4.9% -3.7% 186% 0%
2007 12% 5.5% -4.3% 144% 3%
S&P 500 Strong Return (>10%)
2016 14.7% 12.0% 2.7% 159% 1%
2014 132% 13.7% -0.5% 177% 0%
2010 26.6% 151% 11.6% 133% 5%
2006 26.6% 15.8% 10.8% 184% 0%
2012 211% 16.0% 51% 161% 0%
2020 20.7% 18.4% 2.3% 109% 17%
2024 28.5% 21.0% 74% 168% 0%
2017 44.8% 21.8% 23.0% 199% 0%
2023 32.5% 26.3% 6.2% 157% 0%
2009 20.9% 26.5% -5.6% 92% 19%
2021 382% 28.7% 9.5% 164% 0%
2019 34.1% 31.5% 2.6% 161% 3%
2013 50.0% 32.4% 17.6% 176% 0%

e S&P 500 negative return: Over the past 20 years, the S&P 500 produced a
negative calendar year return three times. The SPY-based Defined Volatility

Index had modeled outperformance over S&P 500 by 930 basis points in 2008

as the Index was down -27.7% vs. -37.0% for the S&P 500. The Index benefited in

the model from an average weight to the SPY ETF of 83% and an average cash
position of 23%. In 2022 the Index returned -19.6% in the backtest,
underperforming the S&P 500 by 150 basis points. The underperformance

was similar in the more modest 2018 drawdown when the Index returned
-5.8% in the model, which was 140 basis points behind the S&P 500.




e S&P 500 moderate return (0% to 10%): The Index underperformed in the
model during the four calendar years when the S&P 500 returned between
0% and 10%. The average return was -1.3% compared to 3.5% for the S&P 500,
creating an average modeled underperformance of 480 basis points per year.
The average SPY weight was 151% and cash averaged 5%.

e S&P 500 strong return (>10%): The Index exceeded the S&P 500 in the model
in 11 of the 13 years when the S&P 500 returned more than 10%. The Index
averaged 710 basis points of outperformance in the backtest during these 13
years, benefiting from an average position in SPY of 159%. Given that volatility
was low during these market up years, the modeled average cash balance
was just 3.5%. The largest modeled underperformance in a single year was
-5.6 percentage points, whereas the largest modeled outperformance was
23.0 percentage points.

As noted above, when markets are trending up, volatility is often low. Managing to a
constant volatility target during these favorable, calm periods drove the modeled
returns for the Defined Volatility US Large Cap 500 Index shown in Exhibit 8.

The same analysis was performed on the Defined Volatility Triple Os Index, the results
of which are shown in Exhibit 11.

Exhibit 11: Annual Modeled Total Return Performance of Defined Volatility
Triple Qs Index vs. Nasdaq 100



Def. Vol Triple Nasdaq 100 Return QQQAvg. CashAvg.
Year QsindexReturn TRIindex Difference Weight Weight
S&P 500 Negative Return
2008 -30.1% -41.6% 11.4% 7% 25%
2022 -26.9% -32.4% 5.5% 72% 28%
S&P 500 Moderate Return (0% to 10%)
2018 -0.9% 0.0% -0.9% 131% 10%
2005 -6.5% 1.9% -8.3% 173% 0%
201 0.6% 37% -31% 119% 11%
2016 3.9% 7.3% -3.4% 148% 2%
2006 11.3% 7.3% 4.0% 148% 0%
2015 2.0% 9.8% -7.8% 142% 3%
S&P 500 Strong Return (>10%)
2012 28.3% 18.4% 10.0% 152% 0%
2007 23.6% 19.2% 4.4% 142% 3%
2014 232% 19.4% 37% 168% 0%
2024 23.7% 20.0% 3.7% 135% 3%
2010 30.8% 201% 10.7% 134% 5%
2021 322% 27.5% 4.6% 144% 3%
2017 66.0% 33.0% 33.0% 187% 0%
2013 60.4% 36.9% 23.5% 174% 0%
2019 39.4% 39.5% 0.0% 147% 4%
2020 452% 48.9% -3.6% 97% 20%
2009 439% 54.6% -10.7% 101% 14%
2023 66.5% 55.1% 11.4% 126% 2%

The return patterns were similar for the Defined Volatility Triple Qs Index as the
Defined Volatility US Large Cap 500 Index:

e Nasdaq 100 negative return: The Defined Volatility Triple Qs Index
outperformed in 2008 in the model by +11.4 percentage points when the
Nasdaq 100 Index was down 41.6%. The Index also outperformed in the model
in 2022 by +5.5 percentage points when the Nasdaq 100 was down 32.4%.

e Nasdaq 100 moderate return (0% to 10%): The Defined Volatility Triple Qs



Index underperformed in five of the six years in the model; the average
backtested underperformance was 3.3 percentage points over the six-year
period.

e Nasdaq 100 strong return (>10%): The Defined Volatility Triple Os Index
exceeded the Nasdaq 100 in nine years in the model, matched the benchmark
in one year, and underperformed it in two years. The average annual modeled
outperformance was 7.60 percentage points. The largest modeled
outperformance was 33.0 percentage points (2017), the largest backtested
underperformance was 10.7 percentage points (2009). The Index benefited
from a modeled average position in QQQ of 142%; the average cash balance
was 4.4%.

The final piece of our analysis in Exhibit 12 focuses on analyzing the backtested results
shown above in Exhibit 8 for the Defined Volatility US Large Cap 500 Index and
incorporating a 4% annual spending rate. Portfolios exist to fund liabilities and spending
needs, and a 4% annual withdrawal rate is a common assumption used by financial
advisors for retiree distribution strategies. For this analysis, we assumed a $100,000
initial investment and we display the modeled cash withdrawals from both the Defined
Volatility US Large Cap 500 Index and the S&P 500.

Exhibit 12: $100,000 Modeled Investment with Monthly Withdrawals at 4%
Annual Rate - Defined Volatility US Large Cap 500 Index and S&P 500

$1,992

il e

Total Withdrawals S&P 500: $118,844

= Syntax Defined Volatility US Large Cap 500 Index S&P 500TR Index
(Monthly $ Amount Withdrawn) (Monthly $ Amount Withdrawn)



The growth in withdrawals for the Defined Volatility US Large Cap 500 Index shows the
benefits of compounding at high rates of return over time. Modeled monthly
withdrawals for both indices started at $333 per month in 2005, or $4,000 per year. At
the end of the time horizon, the modeled monthly withdrawals for the Defined Volatility
US Large Cap 500 Index increased to $1,992, compared to just $1,057 for the S&P 500.
The cumulative modeled cash flow generated by the Defined Volatility US Large Cap
Index totaled $172,536, compared to $118,844 for the S&P 500. Additionally, since the
modeled return on the Index and the return benchmark both exceed the 4% withdrawal
rate, the ending balance for both indices exceed the hypothetical $100,000 starting
investment. The Defined Volatility US Large Cap Index’s modeled ending value is
$599,000 compared to $317,000 for the S&P 500 (not shown). The Defined Volatility
Triple Qs Index as well produced favorable results in the backtest under the withdrawal
analysis given its strong modeled absolute and relative return performance.

Conclusion

Individual investors typically address market volatility by taking a long-term approach,
with the expectation that time will smooth out the bumps in the road. There are
institutional investors, however, that take a different approach and seek to maintain a
consistent risk level by leaning into the market and adding risk when conditions are
favorable, and reducing exposure when volatility increases above the target threshold.
The Syntax Defined Volatility US Large Cap 500 Index targets a 20% annual
volatility—and through a rules-based approach—rebalances based on market volatility.
The modeled portfolio can hold three different assets: 1) a long position in the S&P 500
SPY ETF; 2) a total return swap on SPY that allows exposure to the S&P 500 to be added
when historical volatility is low; and 3) cash, which is used to seek to de-risk the index
when recent historical volatility exceeds the target.

The backtested analysis from December 31, 2004, through September 30, 2024, showed
the Index had a hypothetical total return of 14.0%, compared to 10.4% for the S&P 500.
The modeled results were driven by the Index’s levered exposure to SPY during periods
where the S&P produced strong returns. The Defined Volatility Triple Qs Index likewise
featured similar return patterns and favorable results relative to the benchmark.

In a recent paper, Howard Marks noted, “In my opinion, one decision matters more than
-and should set the basis for - all other decisions in the portfolio management process.
It’s the selection of a targeted “risk posture,” or the desired balance between

aggressiveness and defensiveness."



The Syntax Defined Volatility indices seek to maintain a targeted risk posture to which
Howard MarKks refers. Rather than accepting what the market gives you, investors can
use this approach in conjunction with other strategies to target a portfolio with a more
consistent risk level. The rules-based approach of adding and decreasing risk also may
provide some comfort to investors knowing that, when the road looks clear, the
portfolio will pick up speed (add risk) in pursuit of returns while reducing speed when
driving conditions deteriorate (reduce risk).

The road ahead is unpredictable and there are no guarantees that a defined volatility
index will outperform a more traditional index. What we can say is that thisis a
different approach, often employed by banks and hedge funds, that can help investors
reduce their reliance on investments where the risk level is driven by ever-changing
market conditions. To learn more, please visit syntaxdata.com.


https://news.bloomberglaw.com/mergers-and-acquisitions/matt-levines-money-stuff-leverage-goes-down-when-markets-do
https://www.oaktreecapital.com/insights/memo/ruminating-on-asset-allocation
https://www.oaktreecapital.com/insights/memo/ruminating-on-asset-allocation

Important Disclaimers

Past performance is no guarantee of future results. All performance, holdings, and allocation information provided on the
Syntax Defined Volatility Indices is backtested. Backtested performance is not actual performance but is hypothetical and
is suitable only for institutional audiences. Backtested performance may not be predictive of actual or future
performance. Backtested data may reflect the application of the index methodology with the benefit of hindsight, and the
historic calculations of an index may change from month to month based on revisions to the underlying economic and/or
financial data used in the calculation of the index. Charts and graphs are provided for illustrative purposes only. S&P® is a
registered trademark of S&P Global and/or its affiliates. QQQ® and NASDAQ- 100® are a registered trademark of Nasdaq,
Inc. and/or its affiliates. Syntax® is a registered trademark of Syntax, LLC and/or its affiliates.

Index and index model performance does not represent actual fund or portfolio performance, and such performance
does not reflect the actual investment experience of any investor. An investor cannot invest directly in an index or index
model. In addition, the results actual investors might have achieved also would have differed from those shown because
of differences in the timing, amounts of their investments, and fees and expenses associated with an investment in a
portfolio invested in accordance with an index or index model. Neither the Index Model nor the benchmark indices
portrayed herein charge management fees directly to end investors or incur brokerage expenses, and no such fees,
implementation costs or expenses were deducted from the performance shown, other than the assumed 65 basis point
swap fee and overnight lending rate for the Syntax Defined Volatility Indices; provided, however, that the returns of any
investment portfolio invested in accordance with such indices would be net of such fees, implementation costs and
expenses. Additionally, none of these indices lend securities, and no revenues from securities lending were added to the
performance shown. Performance shown is unaudited and subject to revision. Benchmark data sourced via Bloomberg.

This research document is for informational purposes only and is not intended to be, nor should it be construed or used
as an offer to sell, or a solicitation of any offer to buy, any security or investment vehicle, nor should it be redistributed.
Additionally, the information herein is not intended to provide, and should not be relied upon for, legal advice, tax advice,
financial advice, or investment advice. You should make an independent investigation of the matters described herein,
including consulting your own advisors on the matters discussed herein. In addition, certain information contained in this
research document has been obtained from published and non-published sources prepared by other parties, which in
certain cases have not been updated through the date hereof. While such information is believed to be reliable for the
purpose used herein, such information has not been independently verified by Syntax and Syntax does not assume any
responsibility for the accuracy or completeness of such information. Syntax LLC, its affiliates and their independent
providers are not liable for any informational or technical errors, incompleteness, or delays, or for any actions taken in
reliance on information contained herein. This document and the information it contains should not be reproduced,
redistributed, or used without the prior written consent of Syntax LLC. Distribution of Syntax data and the use of Syntax
indices, data, software, or technology to create financial products require a license with Syntax and/or its licensors.
Investments are not FDIC insured, may lose value and have no bank guarantee.
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