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Risk Concentrations in US Equity Markets

The current market environment in US equities leads us to publish this note, which was written at the
beginning of the year. The observations remain particularly relevant as we demonstrate how
concentrations in US Equities, have steadily increased since mid-2016.

Introduction

Market cap-weighted indices, by construct, can take on heavy structural biases that evolve over time.
This methodology makes implicit bets which will maximize an investor’s allocation to a specific stock or
sector at the worst possible time. Taking a closer look at the US equity market sector weights since
December 1963, one can see the behaviour of these implicit bets.

Figure 1: US Equity Markets — Sector weights
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The chart above demonstrates that an investor tracking this index (i.e. a passive investment in US
equities) maximises his/her allocation to any one particular stock or sector at precisely the worst possible
time. For example, during the dot com bubble of the early 2000’s IT stocks wound up representing more
than 30% of the S&P 500 due to the hype surrounding the advent of a new technology driven era. By the
end of 2002, IT tumbled and represented approximately 15% of the S&P. The same pattern can be seen
leading up to the financial crises of 2007.

In the first section of this paper we present the current state of concentration in US equities, while in the
second section we examine the contribution and behaviour of the mega-cap stocks which are
responsible for a relatively large proportion of the performance.

1.1 A Sector Perspective

As shown in the sector allocation of the MSCI USA in Figure 2 (3" column) below, nearly 24% of the index
is allocated to IT, and 15% to Financials. What this shows is that, essentially, two out of eleven sectors
account for close to 40% of the index, as measured by weight. By construction, market cap-weighted
indices bet on past successes. The strong performance of IT and Financials over the past few months,
as shown in Figure 3, has driven-up their weights in the MSCI USA.

Conversely, when a sector or stock does not perform well relative to other stocks & sectors in a market
cap weighted index, their allocations will ultimately decline, compounding the concentrations in those
which outperform.

In Figure 2 we can also see that the weighting of IT and Financials over an 18-month period from June
2016 to December 2017, has increased by 20.7% and 20.8% respectively. 7 of the 11 GICS sectors’
index weighting decreased over the period, demonstrating the compounding nature of the market cap
weighted methodology.

Figure 2: Variation in weights of GICS in MSCI USA Figure 3: Sector Performance MSCI USA
From June 30, 2016 to December 29, 2017 From June 30, 2016 to December 29, 2017
Sector 30/06/2016 29/12/2017 Delta Weight Variation Sector Annualized Return

Financials 12.23% 14.77% 2.54% 20.8% Information Technology 58.0%

Information Technology 19.85% 23.97% 4.11% 20.7% Financials 57.5%

Industrials 9.34% 9.92% 0.58% 6.2% Materials 34.9%

Materials 2.97% 3.06% 0.09% 3.0% Industrials 34.6%

Consumer Discretionary 13.07% 12.67% -0.40% -3.1% Consumer Discretionary 30.9%

Health Care 14.99% 13.54% -1.45% -9.7% Health Care 18.7%

Real Estate 3.47% 2.98% -0.50% -14.3% Energy 9.0%

Energy 7.16% 6.07% -1.08% -15.2% Real Estate 4.2%

Utilities 3.65% 2.89% -0.76% -20.8% Consumer Staples 8.1%

Consumer Staples 10.40% 8.03% -2.37% -22.8% Utilities 4.9%

Telecommunication Services 2.86% 2.10% -0.76% -26.5% Telecommunication Services -0.9%

Source: TOBAM and Bloomberg. Data as of December 29, 2017.

! For a deeper analysis of the performance of Technology and Financial sectors please refer to the appendix.
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1.2 The Effective Number of Risk Contributors

By computing the Herfindahl index, a commonly accepted measure of concentration, of the MSCI USA
we are able to determine the effective number of risk contributors to the overall MSCI USA index. The
higher this number will be, the greater the number of stocks/companies contributing to the overall risk of
the MSCI USA will be. As Figure 4 below shows, this number as of the end December 2017 was close to
the lowest levels observed since 2009. It illustrates the dangerously low levels of risk contributors to the
overall MSCI USA risk.

Figure 4: Volatility weighted Herfindahl Index of
MSCI USA from Dec 31, 2006 — Dec 29, 2017
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Risk concentration is reaching levels not seen since
the Financial Crisis

Source: TOBAM and MSC!

2.1 Return Contribution of Top 10 Stocks in MSCI USA Index

Perhaps as interesting as an analysis of sector concentrations is a review of the top 10 stocks of the
MSCI USA. From June 2016 to December 2017, the performance of the MSCI USA index can be
explained by a very small group of actors. The top 10 holdings together contributed to nearly 22% of the
index’s return; with two sectors (IT and Financials) contributing nearly 60%.

Figure 5: Return Contributions to the MSCI USA, Figure 6: Top 10 market cap weighted stocks
June 30, 2016 to December 29, 2017 As of December 29, 2017
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Source: TOBAM and MSC!

This phenomenon can be attributed to what has commonly been referred to as the “FAANG” stocks - a
group of mega-cap stocks that have delivered significant relative outperformance versus the rest of the
benchmark’s 622 constituents. 7 of the top 10 holdings in terms of market-cap weighting (8 if we include
Amazon), are made up of predominantly IT and Financials.
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These mega-cap stocks represent implicit bets of the benchmark, meaning that when one invests in the
MSCI USA index, it is based on the expectations that these stocks will continue their out-performance
streak and thus help to further concentrate the index.

2.2  Correlation Analysis: Top 10 holdings of the MSCI USA Index

To qualify the degree of risk concentrations of the US equity market top-10 holdings, we look at the rolling
pair-wise average correlation of the top 10 holdings and compare them to the full universe of the MSCI
USA. By placing the behaviour of the top ten holdings within a historical context to the rest of the market
we are able to determine if such a pattern has previously occurred.

Figure 7: Volatility-weighted average pair-wise Figure 8: Rolling difference between “Top10” and
“All correlation of top 10 holdings and entire universe of MSCI USA Universe” pair-wise correlation in Figure 8
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Source: TOBAM and MSC!. Data from December 1999 to December 2017.
The pair-wise correlation is a measure of the 1-year rolling correlation between any two stocks of the universe.
The figure above plots for each date the average of all the pair-wise correlations for each respective universe (top 10 and MSCI USA).

Looking at the two charts above, there is a clear divergence in trends between the two series of average
pair-wise correlations. When framed in a historical context this trend is not consistent. Notice the average
pair-wise correlation of the MSCI USA, which is currently trending down, compared to the upward
trending average pair -wise correlation of the top 10 holdings of the index.

The divergence highlighted in Figure 7 is placed within a historical context in Figure 8 showing that the
difference in correlation levels has reached historical peaks not seen since December 31, 1999. This
illustrates how the MSCI top 10 holdings, currently behave differently than the rest of the market in an
unprecedented manner when compared to the last18 years.

In this Dashboard we discussed the increasing sector concentrations in US Equities after an 18-month
period of IT and Financial sector outperformance, which, combined, made up a massive 60% of the index
returns. In addition to this, the top 10 holdings, from an index comprised of 622 constituents, contributed
to 22% of returns.

Notably, the behaviour of Mega-cap & FAANG stocks is different from anything observed in recent
history. The pattern of correlation is different from what has been observed in the past twenty plus years
in US equities. Recent events such as the correction of Facebook in March 2018 can be interpreted as
a warning and a reminder of the need to diversify.
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It could also serve as a reminder to always look at the risk concentration in portfolios. As evidenced
through this short note and various studies we have published?, there is a marked difference
between being passive (or very close to passive) and being neutral. It is not fully certain that all
investors in passive strategies are aware of the actual risk exposure of their portfolio.

Risk concentrations are a source of concern as history has repeatedly demonstrated that excessive
concentrations are eventually corrected. Risk concentrations challenge the most fundamental rule of
portfolio management: diversification.

2 “An oxymoron gone too far: why passive management isn't suitable as a core investment” - March 2015
"Active managers can't beat a benchmark, they are the benchmark” — Financial Times January 2016
“Debunking some of the biggest investment myths” — July 2017
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Here we analyse the 18-month absolute and relative returns of MSCI USA IT and MSCI USA Financials
indices to frame the current performance within a historical context.

3.1 Information Technology

The 18-month absolute return level for US IT stocks, above 60%, is reaching record highs which
previously were reached on three occasions over a 17-year period (the IT bubble in 2000’s, 2004 & 2010).
The same pattern can be observed on a relative basis in Figure 10.

Figure 9: 18-month rolling absolute return of MSCI USA IT Figure 10: 18-month relative return of MSCI USA IT vs.
MSCI USA
(Jun 30, 2000 — Dec 29, 2017)
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Source: TOBAM and MSCI.

3.2 Financials

Similar patterns can be observed in US Financials. Aside from the re-bound of Financials after the Global
Financial Crisis in 2010, current levels of absolute return have reached historical peaks.

Figure 11: 18-month rolling absolute return (MSCI USA Financials) Figure 12: 18-month relative return
(Jun 30, 2000 - Dec 29, 2017) (MSCI USA Financials vs. MSCI USA)
o
o
a -
A0%
s
20%
20% 4}
-”W\J‘m‘w Jun01  Jun02 Jund3  Jun04  Jun05 Jnd8 Jumd7 Jun-08 Jun08  Jun-10 Jun-il Jun-12 Junc1d Jun-14 JundS JunclE Jun-17 Van:ec-ED Dec-00 Dec-01 Dec-02 Dec-03 Dec-04 Dec-05 Dec-06 Dec-07 Dec-08 Dec-08 Dec-10 Dec-11 Dec-12 Dec-13 Dec-14 Dec-15 Dec-16 Dec-17

Source: TOBAM and MSCH.



TOBAM

CORE INVESTMENTS DIVERSIFICATION DASHBOARD - MAY 2018

For more information

TOBAM is an asset management company offering innovative investment capabilities designed to increase
diversification. Its mission is to provide rational and professional solutions to long term investors in the context of
efficient markets.

The Maximum Diversification® approach, TOBAM's flagship investment process founded in 2006, is supported by
original, patented research and a mathematical definition of diversification and provides clients with diversified core
exposure, in both the equity and fixed income markets.

In line with its mission statement and commitment to diversification, TOBAM also launched a separate activity on
cryptocurrencies in 2017.
Diversification is our only bet.

TOBAM currently manages US$10 billion (at March 29, 2017). TOBAM’s team is composed of 51 professionals.

Contacts

Paris

49-53, Avenue des Champs-Elysées
75008 Paris

France

New York
Dublin
Hong Kong

Client Service
clientservice@tobam.fr
www.tobam.fr
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Disclaimer

This material is solely for the attention of institutional, professional, qualified or sophisticated investors and distributors. It is not to be distributed
to the general public, private customers or retail investors in any jurisdiction whatsoever. This document is intended only for the person to whom
it has been delivered.

Funds and/or SICAV specific information may have been provided for information solely to illustrate TOBAM'’s expertise in the strategy. Funds
or the SICAV that might be mentioned in this document may not be eligible for sale in some states or countries and they may not be suitable for
all types of investors. In particular, TOBAM funds are not registered for sale in the US, and this document is not an offer for sale of funds to US
persons (as such term is used in Regulation S promulgated under the 1933 Act). This material is provided for information purposes only and
does not constitute a recommendation, solicitation, offer, advice or invitation to purchase or sell any fund, SICAV or sub-fund or to enter in any
transaction and should in no case be interpreted as such, nor shall it or the fact of its distribution form the basis of, or be relied on in connection
with, any contract for the same.

The information provided in this presentation relates to strategies managed by TOBAM, a French investment adviser registered with the U.S.
Securities and Exchange Commission (SEC) under the U.S. Investment Advisers Act of 1940 and the Autorité des Marchés Financiers (AMF)
and having its head office located at 49-53 avenue des Champs Elysées, 75008 Paris, France. TOBAM’s Form ADV is available free of charge
upon request. In Canada, TOBAM is acting under the assumed name “Tobam SAS Inc.” in Alberta and “TOBAM Société par Actions Simplifiée”
in Québec.

Investment involves risk. All investors should seek the advice of their legal and/or tax counsel or their financial advisor prior to any investment
decision in order to determine its suitability. The value and income produced by a strategy may be adversely affected by exchange rates,
interest rates, or other factors so that an investor may get back less than he or she invested.

Past performance and simulations based on thereon are not indicative of future results nor are they reliable indicators of future performance.
Any performance objective is solely intended to express an objective or target for a return on your investment and represents a forward-looking
statement. It does not represent and should not be construed as a guarantee, promise or assurance of a specific return on your investment.
Actual returns may differ materially from the performance objective, and there are no guarantees that you will achieve such returns. Back tests
do not represent the results of an actual portfolio, and TOBAM does not guarantee the accuracy of supporting data. The constraints and fees
applicable to an actual portfolio would affect results achieved.

This material, including back tests, is based on sources that TOBAM considers to be reliable as of the date shown, but TOBAM does not warrant
the completeness or accuracy of any data, information, opinions or results. TOBAM has continued and will continue its research efforts amending
the investment process from time to time accordingly. TOBAM reserves the right of revision or change without notice, of the universe, data,
models, strategy and opinions. TOBAM accepts no liability whatsoever, whether direct or indirect, that may arise from the use of information
contained in this material. TOBAM can in no way be held responsible for any decision or investment made on the basis of information contained
in this material. The allocations and weightings, as well as the views, strategies, universes, data, models and opinions of the investment team,
are as of the date shown and are subject to change.

This document and the information herein is disclosed to you on a confidential basis and shall not be reproduced, modified, translated or
distributed without the express written permission of TOBAM or TOBAM NORTH AMERICA and to the extent that it is passed on, care must be
taken to ensure that any reproduction is in a form which accurately reflects the information presented here. This information could be presented
by TOBAM NORTH AMERICA, a wholly-owned subsidiary of the TOBAM group of companies that is authorized to present the investment
strategies of TOBAM, subject to TOBAM's supervision, but is not authorized to provide investment advice.

Copyrights: All text, graphics, interfaces, logos and artwork, including but not limited to the design, structure, selection, coordination, expression,
"look and feel' and arrangement contained in this presentation, are owned by TOBAM and are protected by copyright and various other
intellectual property rights and unfair competition laws. Trademarks: "TOBAM," "MaxDiv," "Maximum Diversification," 'Diversification Ratio,” “Most
Diversified Portfolio,” “Most Diversified Portfolios,” “MDP” and "Anti-Benchmark" are registered trademarks. The absence of a product or service
name from this list does not constitute a waiver of TOBAM trademark or other intellectual property rights concerning that name. Patents: The
Anti-Benchmark, MaxDiv and Maximum Diversification strategies, methods and systems for selecting and managing a portfolio of securities,
processes and products are patented or patent pending. Knowledge, processes and strategies: The Anti-Benchmark, MaxDiv and Maximum
Diversification strategies, methods and systems for selecting and managing a portfolio of securities, processes and products are protected
under unfair competition, passing-off and misappropriation laws. Terms of use: TOBAM owns all rights to, title to and interest in TOBAM products
and services, marketing and promotional materials, trademarks and Patents, including without limitation all associated Intellectual Property
Rights. Any use of the intellectual property, knowledge, processes and strategies of TOBAM for any purpose and under any form (known and/or
unknown) in direct or indirect relation with financial products including but not limited to certificates, indices, notes, bonds, OTC options,
warrants, mutual funds, ETFs and insurance policies (i) is strictly prohibited without TOBAM’s prior written consent and (i) requires a license.
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