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SUMMARY

e The math of losses is not a secret: as losses grow, the return required to hit breakeven grows asymmetrically.
* Atlosses below -15%, this relationship is nearly linear; at higher levels, the gap grows dramatically.
* By reducing the “capture ratio” of an investment approach, we can exploit this asymmetry to our benefit.

e This asymmetry can become so extreme that in certain scenarios an investor can actually still come out ahead if
their upside-capture is less than their downside-capture.
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The Asymmetric Math of Losses and Recovery

There is an interesting calculus that applies to portfolio gains and losses. For a portfolio to return to breakeven after
enduring a loss, it must participate in a subsequent rally that is /arger in magnitude than the initial loss.

For example, if a portfolio suffers a -10% loss, it will require an 11.1% return to revert to a breakeven level. This is
nothing new. You’ve probably seen a similar concept show up in many strategy decks.

When we start considering more extreme examples, say a -50% loss, we can see how skewed the required gains can
become to get back to breakeven.
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By plotting investment loss (x-axis) versus the subsequent return needed to hit breakeven (y-axis), however, we start to
see a few interesting patterns emerge.
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Investment Loss vs. Return Needed to Breakeven
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First, at all levels of loss the subsequent return required to breakeven is larger than the initial loss.

Second, the magnitude of the difference between the breakeven gain required to recover from a loss is highly
asymmetric. For losses below 15%, we can see that subsequent return required to breakeven is nearly 1-to-1.

After 15%, however, the results quickly become skewed. A 35% loss requires a subsequent 53.8% gain. A 50% loss
requires a 100% gain. For more extreme losses, these values start to get absurd. A 90% loss requires a 900% recovery
while a 99% loss requires a 9900% recovery.

The asymmetric nature of this data proves mathetmatically a very intuitive idea. Namely, protecting against large losses
is more important than protecting against small losses. We believe the asymmetry really begins to kick-in after 15%
losses, which is why we do not try to avoid every little dip and dive in the market. Instead, we try to focus on larger
losses where the math really turns against the buy-and-hold investor.

But this asymmetry also creates some curious corollaries...

The Benefit of Lower Capture Ratios

Let’s start our discussion by assuming that we have a strategy that captures the same percentage of a loss as it does a
gain. We will define this strategy by its capture ratio: the amount of both the upside gain and downside loss it
experiences. For example, if the capture ratio is 90%, then the strategy will realize 90% of all losses and 90% of any
subsequent recoveries.
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So our first interesting result of the asymmetric math of losses is that so long as our capture ratio is less than 100%, then
our strategy will always end up ahead in a market sell-off / recovery scenario.

For example, let’s assume the market sells off by 50% and then rallies by 100% to get back to breakeven. A strategy
with a capture ratio of 75% will end up with a return of +9.4% at the end of the day.

$109.37
$100

+100% x 0.75 = +75%
-50% x 0.75 = -37.5%

$62.5

This benefit holds for any capture ratio less than 100%.

For the mathematically curious, read on. For the less curious, feel free to skip to the next section.

Still with us? Great. So why does the benefit hold for any capture ratio less than 100%? The equation that defines
the subsequent rally required to recover from a given loss is:

1
FO = o

For a given capture ratio ¢, where 0 < ¢ < 1, and given a loss of cx, the amount we need to re-capture, f(cx) will be
less than the amount we will capture assuming a full market recovery, cf (x):

flex) < cf (x)

We can prove this by assuming the opposite solving until we reach the point of a contradiction. In this case, we end
up with 1 < ¢, which contradicts our assumption that 0 < ¢ < 1.
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So an important takeaway: if you believe the market is going to go sideways, you can theoretically make money by
implementing a strategy that has a capture ratio less than 100%. Of course, if the market goes sideways and the
drawdowns are less than -15%, the opportunity to take advantage of this asymmetry is vastly diminished.

It is also important to note that the order of returns does not matter. In our example above, the results would be the
same had a 100% market rally been followed by a 50% crash. So long as the market makes a round trip, ending up
where it started, the results stand.

Benefiting from Asymmetry: Up-capture and Down-capture
Not surprisingly, the math gets even more favorable if we have different upside and downside capture numbers.
Now, most are probably expecting us to talk about the benefits of having higher up-capture than down-capture.

But would you believe us if we said strategies with a downside capture ratio above its upside capture ratio can still come
out ahead?

Consider, again, our simple example of the market falling 50%. If we capture 75% of the downside, our portfolio will be
down 37.5%. While the market needs to see a 100% rally to get back to breakeven, we only need to see a 60% return.
So if the market does rally 100%, we only need 60% up-capture to get back to breakeven, which is less than our down-
capture.

Which also means that anything above a 60% up-capture is gravy.

Let’s graph how this looks for a couple different loss levels. Each line represents a different loss level; the x-axis shows
our downside capture ratio; the y-axis shows the minimum upside capture ratio required to hit breakeven, assuming the
market recovers to breakeven after the loss.
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A couple things we notice:
* The smaller the loss, the less asymmetry benefit we get.
* Above 100% down-capture, the results flip: we need more upside to get back to breakeven.

e Below 100% down-capture, required up-capture is always less than down-capture.

Let’s zoom in on the 45-80% down-capture region to get a real sense of what we are talking about here.
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We can see that for 15% losses, the required up-capture is about equivalent to the down-capture. For larger losses,
however, the up-capture can be significantly lower. For example, for a 55% loss with 60% down-capture, only 40%
subsequent up-capture is required. What about for a 65% loss, like we saw with MLPs in the last year? Even at a 70%
down-capture, you only need an up-capture ratio of 45%.

Conclusion

The math of drawdowns has been extensively covered at a cursory level. To fully recover from an investment loss, a
security or strategy must realize a gain of greater magnitude than the loss. The larger the loss, the bigger this gap
grows.

What has been less discussed is what this mathematical relationship means for strategy selection. In a perfect world,
we want strategies with higher upside capture and low downside capture. While such achievement is always preferable,
it turns out that this profile is not necessary to achieve absolute outperformance. In fact, strategies can outperform even
when downside capture exceeds upside capture. This curiosity becomes more and more prevalent for larger and larger
losses. For risk managers and asset allocators, this is great news because it means that timing the market perfectly is
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unnecessary. We can comfortably seek to ignore smaller (<15%) losses, focusing instead of major dislocations. We can
also afford to wait for confirmation that a bear market has started or ended before we de-risk or re-risk the portfolio.

Corey Hoffstein & Justin Sibears
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To read other commentaries or to subscribe to future posts, pl visit blog.thinknewfound.com/category/weekly-commentary.

This document (including the hypothetical/backtested performance results) is provided for informational purposes only and is subject to revision. This document is not an
offer to sell or a solicitation of an offer to purchase an interest or shares (“Interests”) in any pooled vehicle. Newfound does not assume any obligation or duty to update or
otherwise revise information set forth herein. This document is not to be reproduced or transmitted, in whole or in part, to other third parties, without the prior consent of
Newfound.

Certain information contained in this presentation constitutes “forward-looking statements,” which can be identified by the use of forward-looking terminology such as
“may,” “will,” “should,” “expect,” “anticipate,” “project,” “estimate,” “intend,” “continue,” or “believe,” or the negatives thereof or other variations or comparable
terminology. Due to various risks and uncertainties, actual events or results or the actual performance of an investment managed using any of the investment strategies or
styles described in this document may differ materially from those reflected in such forward-looking statements or in the hypothetical/backtested results included in this
presentation. The information in this presentation is made available on an “as is,” without representation or warranty basis.

BN

There can be no assurance that any investment strategy or style will achieve any level of performance, and investment results may vary substantially from year to year or
even from month to month. An investor could lose all or substantially all of his or her investment. Both the use of a single adviser and the focus on a single investment
strategy could result in the lack of diversification and consequently, higher risk. The information herein is not intended to provide, and should not be relied upon for,
accounting, legal or tax advice or investment recommendations. You should consult your investment adviser, tax, legal, accounting or other advisors about the matters
discussed herein. These materials represent an assessment of the market environment at specific points in time and are intended neither to be a guarantee of future events
nor as a primary basis for investment decisions. The hypothetical/backtested performance results and model performance results should not be construed as advice
meeting the particular needs of any investor. Past performance (whether actual, hypothetical/backtested or model performance) is not indicative of future performance and
investments in equity securities do present risk of loss. The ability to replicate the hypothetical or model performance results in actual trading could be affected by market or
economic conditions, among other things.

Investors should understand that while performance results may show a general rising trend at times, there is no assurance that any such trends will continue. If such trends
are broken, then investors may experience real losses. No representation is being made that any account will achieve performance results similar to those shown in this
presentation. In fact, there may be substantial differences between backtested performance results and the actual results subsequently achieved by any particular
investment program. There are other factors related to the markets in general or to the implementation of any specific investment program which have not been fully
accounted for in the preparation of the hypothetical/backtested performance results, all of which may adversely affect actual portfolio management results. The information
included in this presentation reflects the different assumptions, views and analytical methods of Newfound as of the date of this presentation.

Performance during the backtested period is not based on live results produced by an investor’s actual investing and trading, but was achieved by the retroactive
application of a model designed with the benefit of hindsight, and is not based on live results produced by an investor’s investment and trading, and fees, expenses,
transaction costs, commissions, penalties or taxes have not been netted from the gross performance results except as is otherwise described in this presentation. The
performance results include reinvestment of dividends, capital gains and other earnings. As the information was backtested, it does not reflect contemporaneous advice or
record keeping by an investment adviser. Actual, live client results may have materially differed from the presented performance results.

The Hypothetical Information and model performance assume full investment, whereas actual accounts and funds managed by an adviser would most likely have a positive
cash position. Had the Hypothetical Information or model performance included the cash position, the information would have been different and generally may have been
lower. While Newfound believes the outside data sources cited to be credible, it has not independently verified the accuracy of any of their inputs or calculations and,
therefore, does not warranty the accuracy of any third-party sources or information.

This document contains the opinions of the managers and such opinions are subject to change without notice. This document has been distributed for informational
purposes only and should not be considered as investment advice or a recommendation of any particular security, strategy or investment product. This document does not
reflect the actual performance results of any Newfound investment strategy or index.

The investment strategies and themes discussed herein may be unsuitable for investors depending on their specific investment objectives and financial situation.

No part of this document may be reproduced in any form, or referred to in any other publication, without express written permission from Newfound Research.

© Newfound Research LLC, 2016. All rights reserved.
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