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HIDDEN RISK OF EQUAL WEIGHTING

“Despite providing diversification to the cap-weighted
index, equal weighting comes with significant risks;
investors would be better served intentionally targeting
known and compensated sources of return, while closely
managing risk.”

Quantitative Strategies

Equal Weighting: The (Limited) Benefits and the (Substantial) Risks )
Jim Johnson, CFA

The significant outperformance or underperformance of groups of  Senior Quantitative Strategist
stocks, such as sectors, styles or capitalization ranges, can create

extreme levels of concentration in cap-weighted indices. As of the end

of 2020 for example, the S&P 500 index contains substantial exposure ~ Jordan Dekhayser, CFA

to expensive growth stocks that, as a group, are trading at or near record ~ Head of Quantitative Strategists
multiples by some measures. The challenge for those passively invested

in cap-weighted indices is that these lofty expectations are embedded in

prices. Given this backdrop, it is not surprising that many investors are

looking to diversify their portfolios both for future return and risk

management. The question we now turn to is whether an equal-weighted

index is a sensible solution to these challenges.

Admittedly, equal weighting does provide some benefits relative to the
cap-weighted alternative. For example, equal weighting provides more
diversification, a value-orientation (although not always), and a small-
cap bias, all features that may be welcomed. However, even these
benefits can be quite unstable over time, as we will show shortly. Further,
these "fixes" come with several unintended consequences, including
higher volatility, significant active sector exposures, negative
momentum, as well as higher turnover from the smaller and less liquid
part of the large cap universe. We think a complete review of the costs
as well as the benefits is essential before deciding to invest in an equal
weighted manner.

An Overview of Equal Weighting

Like any index-based approach, equal weighted indices come with their
own rules and methodological choices that can have meaningful impacts
on outcomes. Two of the more prominent domestic equal weighted
indices are from S&P Dow Jones (S&P) and FTSE-Russell (Russell). Our
analysis focuses on the S&P approach, which equal weights at the stock
level, with exceptions for companies that have multiple asset classes in
the index. The Russell approach equally weights each sector within the
index and then equally weights the companies within each sector. This
difference in approach has created realized active risk against S&P’s
equal weighted version of over 3% per year over the past 20 years. Thus,
not all equal weighted indices are created, well, equally.
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As we noted earlier, heightened concentration is one reason why more investors are looking to alternatives
such as equal weighting. Exhibit 1 displays the total weight of the largest 10 names in the S&P 500, S&P 500
Growth, and S&P 500 Equal Weighted indices over time. Of course, the weight of the top 10 names in the
S&P 500 Equal Weighted index remains constant at around 2%. However, the weight of the top 10 names in
the S&P 500 has grown significantly since 2010, with the increase in concentration coming entirely from the
Growth index. Further, this has led to a cap-weighted index whose sector profile has evolved significantly over
time, meaning, among other things, that equal weighting will take significant active sector bets that lack any
investment intuition. For example, as of 12/31/2020, Information Technology comprised 27.6% of the S&P 500
but only 14.7% of the S&P 500 Equal Weighted.

EXHIBIT 1: WEIGHT IN TOP 10 HOLDINGS
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Sources: Northern Trust, S&P Dow Jones. From 12/31/2010 through 12/31/2020. Past performance is not indicative or a guarantee of future results.
Index performance returns do not reflect any management fees, transaction costs or expenses. It is not possible to invest directly in any index. Indexes are
the property of their respective owners, all rights reserved.

However, although the S&P 500 Equal Weighted index clearly reduces concentration risk, a look at realized
volatility actually points to an increase in risk overall — both in terms of standard deviation and beta. Over the
past 30 years, the average realized annualized volatility of the S&P 500 is 14.6%, compared to 16.2% percent
for the S&P 500 Equal Weighted. Further, the realized beta of the S&P 500 Equal Weighted against the S&P
500 over this time frame is 1.06. This high volatility, high beta posture is at odds with research showing that
beta risk and excess volatility are negatively compensated over time. Exhibit 2 displays the volatility and beta
of the S&P 500 Equal Weighted against the S&P 500 over time.
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EXHIBIT 2: ROLLING 3-YEAR VOLATILITY AND BETA FOR S&P 500 EQUAL WEIGHT AND S&P 500
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Source: Northern Trust, S&P Dow Jones. From 12/31/1992 — 12/31/2020. Past performance is not indicative or a guarantee of future results. Index
performance returns do not reflect any management fees, transaction costs or expenses. It is not possible to invest directly in any index. Indexes are the
property of their respective owners, all rights reserved. EWB is equal weighted benchmark.

Unstable Factor Exposures

Another way to look at the differences between the equal and cap weighted indices is through a factor lens.
Research demonstrates that factors are the dominant driver of excess return in the marketplace (see, for
instance, Carhart [1997] and Choi, et al [2020]). Therefore, it is crucial to understand how this impacts an equal
weighted approach. When thinking about the construction and mechanics of the S&P 500 Equal Weighted
index, some of the factor exposures are fairly intuitive. We would expect equal weighting to favor relatively
smaller companies as well as negative momentum, due to the rebalancing mechanism that will sell recent
relative winners to buy recent relative losers. To evaluate this intuition, and also look at other factor exposures,
we regressed the active returns of the S&P 500 Equal Weighted relative to the S&P 500 on the Fama-French
5 Factor Model plus momentum. The results shown in Exhibit 3 are the coefficients of rolling 5 year
regressions.

As our intuition predicted, there is indeed a positive loading to small size (SMB) and a negative loading to
momentum (MOM), both of which are consistent. We also see a positive loading to beta (Mkt-Rf) which is
consistent with what we saw in Exhibit 2. Looking at quality, the regressions reveal positive loadings on
average for factors related to quality, including asset growth (CMA) and gross profitability (RMW). However,
the coefficients are quite unstable with recent observations being fairly neutral. Value (HML) follows a similar
pattern to the quality factors, although the coefficient is modestly more positive in recent dates. Keeping in
mind these results are returns based, we also looked at holdings-based measures using third party risk model
data in results not shown, and see largely the same results — small size, negative momentum, high beta, and
otherwise unstable exposures.
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EXHIBIT 3: ROLLING 5-YEAR FAMA-FRENCH 5 FACTOR PLUS MOMENTUM REGRESSIONS
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Source: Northern Trust, Ken French Data Library. From 12/31/1989 — 12/31/2020. EW is equal weighted, and CW is cap-weighted.

Other Considerations

In addition to increased and unbalanced levels of risk, equal weighting brings an explicit incremental cost due
to its higher turnover. Each quarter, the index undergoes a rebalance, where each stock’s weight is brought
back to an equal weight position. As a result, the level of performance drift or dispersion amongst stocks will
lead to an increase in trading, and therefore increased costs. Over the past 10 years, the annualized turnover
of the S&P 500 Equal Weighted was about 28%, compared to about 5% for the S&P 500, leading to an
unavoidable increase in transaction costs, and potentially other challenges for taxable investors.

What Can Investors Do?

Given the outsized drawbacks we have highlighted to equal weighting, we suggest that investors consider a
more deliberate approach to reducing concentration risk that can more precisely and consistently target
exposures to compensated risks while mitigating exposures to uncompensated risks. Although a specific
portfolio recommendation is beyond the scope of this paper, we suggest here that an efficiently constructed,
actively managed strategy that targets compensated sources of risk and intentionally controls for
uncompensated sources of risk has significantly more benefits than an equal weighted index, but without the
many drawbacks discussed herein.

For example, investors can aim to keep the portfolio’s beta and overall volatility levels within a tighter range
relative to the index without sacrificing other desirable characteristics. Further, more pronounced exposure to
smaller stocks in the S&P 500, as can be found in the S&P 500 Equal Weighted, can be a good source of risk
over time, but must be kept at a level consistent with expected risk and return, unlike the unstable exposure to
size and other factors that the S&P 500 Equal Weighted provides.

Also consider that other compensated sources of risk, such as momentum, low beta, and quality, are either
flipped, or highly unstable in the equal-weighted approach looking at regression results. An efficiently managed
active approach can target positive exposures, while keeping other sources of uncompensated risk low overall.
Other desirable risk exposures such as value can also be targeted intentionally at appropriate levels while
tightly controlling undesirable risk exposures such as “wrong-way” factor exposures and large active sector
bets that lack investment intuition.
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Conclusion

In summary, the levels of concentration and style risk often embedded in cap-weighted indices have many
investors looking for solutions that mitigate these unwanted exposures. Although equal weighting may provide
some relief in terms of concentration and style exposure, the accompanying volatility, uncompensated risk
exposures, and heightened turnover outweigh the benefits. We suggest that an efficiently constructed, active
approach can offer at least the same benefits as an equal weighed index, but with a significantly better balance
toward well-compensated sources of risk, reduced exposure to unwanted risks, and ultimately a more efficient
performance profile over time.
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For Use with Financial Professionals Only. Not For Retail Use.

For Asia-Pacific (APAC) and Europe, Middle East and Africa (EMEA) markets, this information is directed to institutional,
professional and wholesale clients or investors only and should not be relied upon by retail clients or investors. The
information contained herein is intended for use with current or prospective clients of Northern Trust Investments, Inc (NTI) or its
affiliates. The information is not intended for distribution or use by any person in any jurisdiction where such distribution would be
contrary to local law or regulation. (NTI) and its affiliates may have positions in and may effect transactions in the markets, contracts and
related investments different than described in this information. This information is obtained from sources believed to be reliable, its
accuracy and completeness are not guaranteed, and is subject to change. Information does not constitute a recommendation of any
investment strategy, is not intended as investment advice and does not take into account all the circumstances of each investor.

This report is provided for informational purposes only and is not intended to be, and should not be construed as, an offer, solicitation or
recommendation with respect to any transaction and should not be treated as legal advice, investment advice or tax advice. Recipients
should not rely upon this information as a substitute for obtaining specific legal or tax advice from their own professional legal or tax
advisors. References to specific securities and their issuers are for illustrative purposes only and are not intended and should not be
interpreted as recommendations to purchase or sell such securities. Indices and trademarks are the property of their respective owners.
Information is subject to change based on market or other conditions.

All securities investing and trading activities risk the loss of capital. Each portfolio is subject to substantial risks including market risks,
strategy risks, advisor risk, and risks with respect to its investment in other structures. There can be no assurance that any portfolio
investment objectives will be achieved, or that any investment will achieve profits or avoid incurring substantial losses. No investment
strategy or risk management technique can guarantee returns or eliminate risk in any market environment. Risk controls and models do
not promise any level of performance or guarantee against loss of principal. Any discussion of risk management is intended to describe
NTI's or its affiliates efforts to monitor and manage risk but does not imply low risk.

Past performance is not a guarantee of future results. Performance returns and the principal value of an investment will fluctuate.
Performance returns contained herein are subject to revision by NTI or its affiliates. Comparative indices shown are provided as an
indication of the performance of a particular segment of the capital markets and/or alternative strategies in general. Index performance
returns do not reflect any management fees, transaction costs or expenses. It is not possible to invest directly in any index. Net
performance returns are reduced by investment management fees and other expenses relating to the management of the account.
Gross performance returns contained herein include reinvestment of dividends and other earnings, transaction costs, and all fees and
expenses other than investment management fees, unless indicated otherwise. For additional information on fees, please refer to Part
2A of the Form ADV or consult an NTI representative.

Forward-looking statements and assumptions are NTl's or its affiliates current estimates or expectations of future events or future results
based upon proprietary research and should not be construed as an estimate or promise of results that a portfolio may achieve. Actual
results could differ materially from the results indicated by this information.

Hypothetical portfolio information provided does not represent results of an actual investment portfolio but reflects representative
historical performance of the strategies, funds or accounts listed herein, which were selected with the benefit of hindsight. Hypothetical
performance results do not reflect actual trading. No representation is being made that any portfolio will achieve a performance record
similar to that shown. A hypothetical investment does not necessarily take into account the fees, risks, economic or market
factors/conditions an investor might experience in actual trading. Hypothetical results may have under- or over-compensation for the
impact, if any, of certain market factors such as lack of liquidity, economic or market factors/conditions. The investment returns of other
clients may differ materially from the portfolio portrayed. There are numerous other factors related to the markets in general or to the
implementation of any specific program that cannot be fully accounted for in the preparation of hypothetical performance results. The
information is confidential and may not be duplicated in any form or disseminated without the prior consent of NTI or its affiliates.

Northern Trust Asset Management is composed of Northern Trust Investments, Inc., Northern Trust Global Investments Limited,
Northern Trust Fund Managers (Ireland) Limited, Northern Trust Global Investments Japan, K.K., Northern Trust Asset Management
Australia Pty Ltd, NT Global Advisors, Inc., 50 South Capital Advisors, LLC and investment personnel of The Northern Trust Company
of Hong Kong Limited and The Northern Trust Company.

Issued in the United Kingdom by Northern Trust Global Investments Limited. Issued in the EEA by Northern Trust Fund Managers
(Ireland) Limited.
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