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OUR INVESTMENT PHILOSOPHY

The behavior of price and volatility define a market environment — these
market factors capture the aggregate views and actions of all participants in
the capital markets

The market environment defines whether an investor should invest in or avoid a
particular market

Marketing factor exposure decisions should be absolute, not relative to other
asset classes; there exist market environments where for certain factors
the best investment decision is not investing
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OUR UNIQUE INSIGHTS

In different market environments, different information is relevant to investors when they
make their capital allocation decisions
* In “slow” markets, investors tend to focus on a greater horizon of information, using
multiple quarters of financial information to make their forecasts
= In “fast” markets, investors heavily focus on the most recent information. These are
typically periods of uncertainty when historical forecasts break due to a market
dislocation

At the soul of our models is our “adaptive event window” algorithm which identifies the
market environment and what information our models should be using. For example,
for the S&P 500,
= In mid 2004, the model used information from the previous 350 trading days

= In late 2008, the model used information from only the previous 60 trading days
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KEY COMPONENTS OF THE MODEL

Adaptive

The Greek philosopher Heraclitus said, “the only
constant is change,” which holds especially true for
market dynamics, creating a significant risk for static
quantitative models. To reduce this risk, the model
constantly updates its internal metrics to stay
relevant to current market environments, allowing

it to react and change to new and unforeseen
market cycles

Simple

Ockham'’s razor was employed in the design of the
model to sacrifice performance for simplicity in
implementation. By reducing the complexity of
the model to the fewest necessary factors, the
risk of over-optimization to historical data is reduced
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Robust

Back-testing is a necessary component of model
development, and often where the finger is pointed
if an over-optimized model breaks down when
market dynamics change. To prevent this risk, the
model was developed to be robust over a broad
range of asset classes and a great depth of time-
frames to ensure that it is not over-optimized to a
specific instrument or market cycle

Reactive

Predictive models are fundamentally restricted to
being effective only when the current market data
falls within the range of the historical data set the
model is built on. The reality is, however, that there
are exogenous events that can neither be predict
nor controlled which will always fall outside of the
historical data set. For this reason, our model is
reactive, allowing it to be more durable and
flexible in changing markets




HOW IT WORKS: STEP 1

The algorithm works by
A analyzing a security’s
time series, creating
metrics for price, price
change, volatility, and
change in volatility.
These metrics are used
to define the current
environment and
normal behavior for the
security

\
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HOW IT WORKS: STEP 2

These metrics are used
A to construct an adaptive
event window,
identifying the amount
of information the
model will use to
determine the true
underlying trend of the
security. Depending on
' : the market environment
: | or the current behavior
' ' model, this window wiill
: change in size
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HOW IT WORKS: STEP 3

Once the adaptive
A event window has
been constructed, the
model identifies the
significant data
points within the
window that will be
used to construct the
true underlying trend.
These significant data
points are identified to
remove day-to-day
noise from the time-
series

M
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HOW IT WORKS: STEP 4

Using the significant
A data points, a model of
the underlying trend
is constructed. The

1 orientation and
e persistence of this
~ underlying trend

provides the ultimate
signal as to whether
the model
recommends exposure
to the security
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HOW IT WORKS: REPEAT

As the time-series
A changes, so will the
adaptive event
window, the significant
data points, and the
resulting underlying
trend

M
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RISKS OF QUANTITATIVE MODELS

Quantitative models are exactly what their name says: models. Since they do
not perfectly capture the environment around them, there will always be
market environments in which a model will work better and environments in
which they will not work at all. Simply put: models can break

While we strive to make our models as adaptive and robust as possible to
minimize the likelihood of failure, we also design products to mitigate model
failure risk

This means we design portfolio strategies with the explicit expectation that
our models will break, and by doing so, work to make the portfolio robust

to this risk. In doing so, we limit model risk

© 2011 NEWFOUND RESEARCH LLC - CONFIDENTIAL - NOT FOR DISTRIBUTION




© 2011 NEWFOUND RESEARCH LLC - CONFIDENTIAL - NOT FOR DISTRIBUTION @




DISCLAIMERS

Copyright © Newfound Research LLC. All rights reserved. These materials are proprietary to Newfound Research LLC and may not be reproduced, modified,
transmitted, transferred or distributed in any form without the prior written consent of Newfound Research LLC. These materials have been prepared
solely for information and illustrative purposes. These materials are made available on an "as is", without representation or warranty basis. The
information contained in these materials has been obtained from sources that Newfound Research LLC believes to be reliable, but accuracy and

completeness are not guaranteed.

These materials are subject to confidentiality obligations that the recipient owes to Newfound Research LLC. Any disclosure of these materials without Newfound
Research LLC’s prior written consent is strictly prohibited and in violation of ongoing contractual restrictions. The recipient of these materials agrees to

keep them and all contents confidential.

Unless otherwise noted, the performance returns of the Newfound Research LLC products presented in these materials reflect hypothetical, back-tested
performance an investor may have obtained had it invested in the manner shown and do not represent returns that an investor actually attained (in other
words, the Newfound Research LLC model performance is not based on live results produced by an asset manager’s actual investing and trading, but
was achieved by means of retroactive application of a model). Hypothetical, back-tested performance and model results have many inherent limitations,
including as a result of data cleanliness and accuracy. The performance results of the back-tested products presented include periods prior to when the
products were created by Newfound Research LLC. Actual, live client results may have materially differed from model results.

There have not been any material changes in the conditions, objectives or strategies of the model that have occurred that may affect results.

Unless otherwise stated, hypothetical, back-tested performance results are not adjusted for the payment of any fees, expenses, transaction costs, commissions
or taxes. Actual results will vary from the returns presented herein for those accounts that are subject to taxation and for the provision of certain types of
fees, expenses, transaction costs or commissions that may be paid for live, actual accounts. Newfound Research LLC’s performance results do include

reinvestment of dividends. Performance results are based on U.S. dollar returns.

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 performance results should not be construed as advice meeting the particular needs of any investor. Neither
the information presented nor any opinion expressed herein constitutes a solicitation for the purchase or sale of any security. Past performance is not
indicative of future performance and investments in equity securities do present risk of loss. Newfound Research LLC’s results are historical and their
ability to repeat could be affected by material market or economic conditions, among other things.
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