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About NDR

See the Signals. Avoid Mistakes.™

NDR uses the weight of the evidence and a 360° approach to
build up to market insights and calm investors in a world full of
bull/bear news hype and hysteria. When we say “evidence,” we
mean data from more than 200 vendors, with some data series
that go back over 100 years to fuel a historical perspective and
build proprietary indicators and models. We believe that no
client is too big or too small to benefit from NDR’s insights.

In 1980, Ned Davis founded a new investment research group
based on his fundamental belief that making money was more
important than being right. Today, we are widely recognized for
concise commentary and unbiased views. NDR is
headquartered in Venice, Florida, with offices in Atlanta,
Boston, London, Hong Kong, and San Francisco.

Interactive Brokers clients can sign up for a free trial of NDR’s
Advisory Publications in Account Management.
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The NDR Philosophy

A 360° approach

EXPECTATIONS:
How the market
SHOULD BE acting

TIMING:
How the market
IS acting
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Ways to Measure Sentiment

Investor
polling

Market
measures Derivative
(breadth, data
volume)




Investor Polling Example

Bullish or bearish outlook for stocks

Surveys help measure investor sentiment

Everyone thinking
O similarly is a
problem when
trouble strikes.
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— American Association of Individual Investors Bulls / (Bulls + Bears)
Source: American Association of Individual Investors (AAN)
The AANl sentiment indicator is based on a weekly survey of 125 individual
investors who are asked whether they are bullish or bearish on the direction
of the market over the next six months.



Market-Based Example
VIX = Fear Index

The VIX gauges investor fear
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Source: Chicago Board Options Exchange, Incorporated. www.cboe.com
— VIX Index The CBOE Volatility Index (VIX) measures the stock market's expectation of

future volatility.



Asset Flow Example

Excessive flows into the Tech sector created the “dotcom bubble”

Excessive asset flows increase risk when things go wrong

“Dotcom bubble” bursts;

sentiment extreme dries up
liquidity—no one left to buy
when trouble strikes
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Everyone thinking similarly
and buying the same stocks

is a problem when trouble strikes 9
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Technigues to Improve Sentiment Analysis

Develop sentiment composites

Combining indicators reduces risk and builds a balanced
sentiment perspective

January 2018 peak

J 2018 k
aligns with market peak une peak was

"/ early but identified risk
to the market

Extreme optimism

Extreme pessimism

20
December 2018 sentiment low
10 identified a bullish trading :
opportunity 0
] ] 1 1 ] ] 1 ] ] 1 | ] ] 1 [ ] [ ] ] ] I [ ] [ ] I I
2018 2019

— NDR Daily Trading Sentiment Composite

Souree: Mod Dawis Ressanch, e

“Past performance is Aot & guarantes of future reswirs.



Technigues to Improve Sentiment Analysis

Look at historical and recent behavior

Adjusting sentiment relative to its own recent environment
improves value of the indicator

Strong November rally but
optimism kicks in; opportunity to
sell into rallies
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Technigues to Improve Sentiment Analysis

Compare different asset classes

Stock vs. bond sentiment can signal peaks and troughs in the market

60 Above 22.5 level, stock/bond ratio o High stock optimism
down nearly 20% per annum since 1984 i~ relative to bonds =

50 risk to stocks
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30 per annum since 1984, to bonds—watch for stock
up 33% per annum since 2010 investment opportunity
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1 NDR Stock Sentiment minus Bond Sentiment*®

® NDF Daily Trading Sentiment Composite
minus NDR Daily Bond Sentiment Composite Sowrce: Ned Davis Brsrarchs, Inc



The Cycle of Market Sentiment

Human behavior is a key driver to investment performance
Fear, greed and hope are constant factors in stock market trends

Market risk

Euphaoria l Everything's ok

Optimism extremes

Excitermnent —

— Optimism rising Hope—

Pessimism extreme

Capitulaticon T Cautious

Market opportunity



Beware of the Crowd at Extremes

Crowd emotion rolls from greed to fear—beware at extremes
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This chart is for Mlustrative purposes only;
ot an NDR indicator aor model.



Sentiment i1s Just One Piece of the Puzzle

Macro, fundamentals, and technicals also matter.




Key Takeaways

» Emotions can cause an investor to take the wrong action.
» Beware of the crowd at extremes.

» Peaks and reversals in sentiment can often (but not always)
identify opportunities.

» NDR'’s breadth in data analysis allows us to assess and use
market sentiment effectively.

» Sentiment is only one piece of the puzzle in creating an
investment strategy.

» Incorporate macro, fundamentals, and technicals too.



Thank you!

Interactive Brokers clients can sign up for a free trial of NDR’s Advisory Publications
in Account Management. Additional investment research can be found online at:
www.ndr.com, on Twitter: @NDR Research or Linkedln: Ned Davis Research
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Generate alpha. Identify risk. Choose Ned Davis Research.

Founded in 1980, Ned Davis Research Group is a leading independent research firm with clients araund the globe, With a
range of products and services utilizing a 360 methadolagy, we deliver award-winning selutions ta the worlds leading
investment management companies. Our clients include professionals from global investment firmms, banks, insurance

companies, mutual funds, hedge funds, pension and endowment funds, and registered investment advisors.
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Important Information and Disclaimers

Ned Davis Research, Inc (NDR), ary NDR affiliates or emplayees, or any third-party data provider, shall not have any liability for any [oss sustained By anyone who has relied en the information
contained in any NDR publication. In no event shall NCR, any NDR affiliates or employees, or any third-party data provider, be liable to any party for any direct, indirect, incidental, exemplary,
compensatery, punitive, special or consequential dannages, costs, expenses, legal fees, or losses (including, without limitation, lost incerne or lost profits and eppertunity costs) in connection with
any use of the information contzined in this document even if advised of the pessibllity of such damages.

The data and analysis containedin NDRS putlications are provided “as is* andwithout warranty of any kind, either expressed or implied. The information is based on data believed to be reliable,
butitis not guaranteed. NDR DISCLAIMS ANY AND ALL EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, ANY WARRANTIES OF MERCHANTABILITY, SUITABILITY
ORFITNESS FOR A PARTICULARPURPOSE OR USE.

NDRS reports reflect opinions of our analysts as of the date of each report, and they will not necessarily be updated asviews or information change. Al opinions expressed therein are sulject to
change without notice, and you should always obtaln current inforrmation and perform due diligence befare trading. NOR or its affiliated cormpanies or their respective shareholders, directors, officers
and/or employees, may have long or short positions in the securities discussed in NDRS publications and ray purchase or sell such securities without notice,

NDR uses and has historically used various metheds to evaluate investments which may, at times, produce confradictory recornmendations with respect to the same securities. When evaluating
the results of prior NOR recommendations or NCR performance rankings, one should also consider that NDR may modify the methods it uses to evaluate investment opportunities from
time to time, that model results do not impute or show the compounded adverse effect of transaction costs or management fees or reflect actual investment results, that other
less successful recommendations made by NDR are notincluded with these model performance reports, that some model results do not reflect actual historical recommendations,
and that investment models are necessarily constructed with the benefit of hindsight. Unless specifically noted on a chart, report, or other device, all performance measures are
purely hypothetical, and are the results of back-tested methodologies using data and analysis over time periods that pre-dated the creation of the analysis and do not reflact tax
consequences, execution, commissions, and other trading costs. For these and for many other reasons, the performance of NDR’s past recommendations and model results are not a
guarantee of future results,

Using any graph, chart, formula, model, or other device to assist In dedding which securities to trade or when to trade them presents many difficulties and thelr effectiveness has significant
limitations, induding that prior pattems may not repeat themselves continuously or on any particular occasion. Inaddition, market participants using such devices can impact the marketin a way
that changes the effectiveness of such devices NDR bellevesno individual graph, chart, formula, model, or other device should be used as the sole basls for ary investment decision and suggests that
all market partidpants consider differing viewpoints and use a welght of the evidence approach that fits their investment needs. Any particular plece of content or cornmentary may or may not be
representative of the NDRHouse View, and may not alignwith any of the other content or commentary that is provided in the service, Performance measures on any chart or report are notintended
to represent the performance of an investment account or portfelio, as serne formulas or models may have superior ar inferior results over differing time periods based upen macro-economic or
irvestment rarket regimes. MNDR generally provides a full history of a formula or models hypothetical performance, which aften reflects an“all in"investrnent of the represented market or security
during “buy’, “bullisk, or similar recommendations. This approach is not indicative of the intended usage of the recornmendation in a dlient’s portfolio, and for this reason NDR does not typically
display returns as would be commonly stated when reporting portfolic performance, Clients seeking the usage of any NCR contentin a simulated portfolio back-test shauld contact theiraccount
representative to discuss testing that NCR can perform using the dlient’s specific risk tolerances, fees, and other constraints.

NDRS reports are notintended to be the primary basis forinvesiment decisions and are not designed to rmeet the particular investrnent needs of any investor. The reports do notaddress the
suitakility of any particular investrnent for any particular invester, The reports do not address the tax consequences of securities, investments, or strategies, and investers should consult their tax
advisors before making investment dedisions. Investors should seek professional advice before making investment decisions. The reports are not an offer or the soliditation of an offer to buy or to
sell a security.

Further distribution prohibited without prior permission. Full terms of service, induding copyrights, terms of use, and disdaimers are available at hitps./Avww.ndrcomAweb/ndrterms-cf
service. For data vendor disdaimers, refer to waww ndrcomAvendorinfo.

Copyright 201 9(c) Ned Davis Research, Inc. All rights reserved.
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