& TWO SIGMA
otree
C\W

AUGUST 2017
BY GERARDO MANZO & JEFFREY N. SARET

DALV VA B Despite Commodity Trading Advisors’

reputation as portfolio diversifiers, a decomposition of the most prominent
factor exposures in the SG CTA Index suggests that just four factors
collectively explain an outsized fraction of the index’s risk. Additionally,
average current long exposures to both equities and bonds are elevated,
potentially compromising the amount of diversification CTAs truly offer.

www.twosigma.com Inside:
NEW YORK HOUSTON CTA Market and
LONDON HONG KONG Portfolio Diversification

Copyright © 2017 TWO SIGMA INVESTMENTS, LP. All rights reserved. This document is distributed for informational and
educational purposes only. Please see the back of this report for important disclaimer and disclosure information.



CTA MARKET AND PORTFOLIO DIVERSIFICATION

Institutional investors typically view Commodity Trading Advisors (CTAs) as an alternative investment

that allows them to participate in multiple global markets as well as to better diversify and improve the risk-
adjusted performance of their overall portfolio. Over the past few decades, that has generally proved true. The
correlations between CTAs and equity and bond indices has historically fallen below 30 percent.! However,
long term averages may mask current risks. The recent, sharp fall in the SG CTA Index—a frequently used
proxy for the CTA universe’ —seems to have focused the minds of institutional investors on those risks. This
performance, and the risk decomposition analysis below, highlights two important considerations for CTA
investors. First, CTAs may invest in numerous instruments and markets globally, but the CTA market seems

to have only four major bets right now. Second, the average CTA’s current long exposure to both equities and
bonds would seem to offer very little diversification for the typical institutional investor, making the asset class
less “alternative” right now than some might hope.

DECOMPOSING RECENT CTA PERFORMANCE Aggregate Bond Index and the S&P 500 Index—the

The SG CTA Index dropped sharply by about 4.36
percent the last week of June 2017, Although it soon
recovered some of those losses, performance has
remained negative year to date (Figure 1).

A factor-based approach to analyze CTA performance
may put some more color on the recent trend as it
helps decompose it in the main driving risk factors.
Four factors, representing the global fixed-income and
U.S. stock markets, currency (EUR-USD), and crude

oil collectively appears to explain about 60 percent

of its weekly performance over the last year® During
the last week of June and the first week of July, the
simultaneous declines in US equity prices, global bond
returns, and a weakening of the USD proved especially
painful to CTAs.

This is not a short-term trend. As Figure 2 illustrates,
index loadings over the past year show elevated
long exposure to both the Barclays Capital Global

1 See, for example, Schneeweis, Sprugin, and Szado (2013): link

2 Managed by Société Générale, the SG CTA Index tracks the daily rate of
return for a pool of CTAs that are open to new investment, and whose assets
under management are above a certain threshold.

3 Risk exposures in Figure 2 are loadings estimated from a regression of the
SG CTA Index weekly returns on the four risk factor returns, using a rolling
window or 52 weeks.

latter measure being near its highest level of all time.
Meanwhile, CTAs exhibit significant short exposure
to the EUR-USD and to crude oil prices. The fraction
of risk that these four factors appear to collectively
explain has increased since 2015 and is the highest
since the global financial crisis that started a decade
ago.

FIGURE 1: SC GTA INDEX PERFORMANCE, JANUARY 1, 2017-AUGUST 4, 2017
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Figure 1 - SG CTA Index (ticker: NEIXCTA Index). Source: Bloomberg
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http://www.iijournals.com/doi/pdfplus/10.3905/jai.2012.15.3.032

FIGURE 2: 52-WEEK ROLLING CTA LOADINGS ON FOUR RISK AND STYLE FACTORS
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Figure 2 - Loadings (beta) from 52-week rolling regressions of SG CTS Index return on each risk factor. Newey-West standard
errors and 95%-confidence intervals in gray. Bottom-right graph is the rolling r-squared of the multivariate regression.

Source: Bloomberg and authors’ computation.

POTENTIAL IMPLICATIONS

Although the recent performance of the aggregated
CTA market seems to point towards reduced
diversification benefits for institutional investors,
individual CTAs may have different exposures. However,
asset allocators seeking diversification through CTA
exposure cannot safely assume that such programs
necessarily deliver uncorrelated returns at a given
point in time. Institutional investors might find it more
helpful to consistently and regularly conduct factor
decompositions of their overall portfolio and their
investment managers, instead of just relying on long-
term trends.
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INTERESTING TECHNOLOGY-RELATED ARTICLES

Two Sigma views itself as a technology company that applies a rigorous, scientific method-based approach
to investment management. Our technology is inspired by a diverse set of fields including artificial
intelligence and distributed computing. Occasionally, we read articles in the popular press that describe
applications of technology that we find interesting, thought-provoking, and relevant for people thinking
about improving the investment management process. Below is a subset of the articles we read this month.
Please do not view the inclusion of these articles as an endorsement by Two Sigma of their viewpoints or
the companies discussed therein. Two Sigma welcomes discussions (and contributions) about these and
other such technology-related articles.

“The Incredible Shrinking Transistor Just Got Smaller ” by Emily Conover

https:/www.sciencenews.org/article/incredible-shrinking-transistor-just-got-smaller’mode=topic&context=96

Moore's Law has been a key driver of computing performance improvement since its first expression in 1965.
The “law"—really, a projection—holds that the number of transistors able to fit on an integrated circuit doubles
roughly every 18 months. Although silicon transistor counts on ICs have indeed grown at an exponential rate for
decades, many have wondered how much longer Moore's Law can hold before succumbing to the physical limits
of miniaturization. Reports of its imminent demise have often been greatly exaggerated, thanks to continuous
innovation. In the latest example, IBM researchers recently reported the creation of carbon-nanotube transistors
that outperform the best silicon transistors—but are only half the size. For now, it seems, Moore’s Law is still
alive and kicking.

“Your Instagram Posts May Hold Clues to Your Mental Health ” by Niraj Chokshiaug

https:/www.nytimes.com/2017/08/10/science/instagram-mental-health-depression.html?rref=collection%2Fsec-
tioncollection%2Fscience& r=0

Instagram users currently post almost 100 million photos every day, providing an interesting (albeit filtered and
edited) window into the lives of its hundreds of millions of users. The social media service's repository of tens
of billions of photos and short videos also provides a rich vein for researchers. In a recent study, scientists from
Harvard University and the University of Vermont designed a machine-learning algorithm to extract and analyze
43,950 photos by 166 Instagram users, successfully identifying markers of depression—even prior to human
diagnosis—based on factors like filter color choices, metadata, post frequency, and more. Although the study
was limited in scope, it raises the possibility that machine learning may soon be able to help supplement human
diagnosis of psychological disorders.
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IMPORTANT DISCLAIMER AND DISCLOSURE INFORMATION

This report is prepared and circulated for informational and educational purposes only and is not an offer to sell or the solicitation of an offer to
buy any securities or other instruments. The information contained herein is not intended to provide, and should not be relied upon for investment,
accounting, legal or tax advice. This document does not purport to advise you personally concerning the nature, potential, value or suitability of
any particular sector, geographic region, security, portfolio of securities, transaction, investment strategy or other matter. No consideration has
been given to the specific investment needs or risk-tolerances of any recipient. The recipient is reminded that an investment in any security is
subject to a number of risks including the risk of a total loss of capital, and that discussion herein does not contain a list or description of relevant
risk factors. As always, past performance is no guarantee of future results. The recipient hereof should make an independent investigation of the
information described herein, including consulting its own tax, legal, accounting and other advisors about the matters discussed herein. This report

does not constitute any form of invitation or inducement by Two Sigma to engage in investment activity.

The views expressed herein are not necessarily the views of Two Sigma Investments, LP or any of its affiliates (collectively, “Two Sigma”) but are
derived from the Two Sigma Alpha Capture system (the “Alpha Capture System”), which gathers inputs from sell-side contributors (not analysts)
to the Alpha Capture System who receive compensation for their participation, as further described in the section titled “Brief Explanation of
the Data” (page 1 hereof) and the document titled “Overview of the Two Sigma Alpha Capture System”. Such views (i) may be historic or forward-
looking in nature, (ii) reflect significant assumptions and subjective judgments of the contributors to the Alpha Capture System as well as, in
some instances, the authors of this report, and (iii) are subject to change without notice. Two Sigma may have market views or opinions that
materially differ from those discussed, and may have a significant financial interest in (or against) one or more of such positions or theses. In some
circumstances, this report may employ data derived from third-party sources. No representation is made as to the accuracy of such information

and the use of such information in no way implies an endorsement of the source of such information or its validity.

This report may include certain statements and projections regarding the anticipated future performance of various securities, sectors, geographic
regions or of the Alpha Capture System generally. These forward-looking statements are inherently subject to significant business, economic and
competitive uncertainties and contingencies, many of which are beyond our control. In addition, these forward-looking statements are subject to
assumptions with respect to future business strategies and decisions that are subject to change. Factors which could cause actual results to differ
materially from those anticipated include, but are not limited to: competitive and general business, economic, market and political conditions in the

United States and abroad from those expected; changes in the legal, regulatory and legislative environments in the markets in which Two Sigma
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operates; and the ability of management to effectively implement certain strategies. Words like “believe,” “expect,” “anticipate,” “promise,” “plan,”
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and other expressions or words of similar meanings, as well as future or conditional verbs such as “will,” “would,” “should,” “could,” or “may” are

generally intended to identify forward-looking statements.

Two Sigma makes no representations, express or implied, regarding the accuracy or completeness of this information, and the recipient accepts all
risks in relying on this report for any purpose whatsoever. This report is being furnished to the recipient on a confidential basis and is not intended
for public use or distribution. By accepting this report, the recipient agrees to keep confidential the existence of this report and the information
contained herein. The recipient should not disclose, reproduce, distribute or otherwise make available the existence of and/or all or any portion of
the information contained herein to any other person (other than its employees, officers and advisors on a need-to-know basis, whom the recipient
will cause to keep the information confidential) without Two Sigma'’s prior written consent. This report shall remain the property of Two Sigma and

Two Sigma reserves the right to require the return of this report at any time.

Some of the images, logos or other material used herein may be protected by copyright and/or trademark. If so, such copyrights and/or
trademarks are most likely owned by the entity that created the material and are used purely for identification and comment as fair use under
international copyright and/or trademark laws. Use of such image, copyright or trademark does not imply any association with such organization (or

endorsement of such organization) by Two Sigma, nor vice versa.
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