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It's no surprise that active equity management, a challenging enterprise at
the best of times, suffered a difficult 2014." Although it's common for a
majority of active managers to underperform an unmanaged benchmark
like the S&P 500°, the percentage of underperformers in 2014 was
extraordinarily high. A significant contributor to these results was the U.S.
market’s record-low dispersion.?

Although dispersion was low in 2014, it wasn’t uniformly low. The purpose
of this paper is to examine dispersion at the sector level and to suggest its
implications for U.S. investors. We'll begin by reviewing the impact of
dispersion and correlation on broad market indices.

DISPERSION

Dispersion measures the degree to which the components of a market
index perform similarly. If the component returns are grouped tightly
around the index’s return, dispersion will be low; if the spread among
component returns is wide, dispersion will be high.® Dispersion is a single-
period metric—to compute it for a month, we need only that month’s index
and component returns. Conceptually, dispersion measures the spread
among the returns of the securities in an index; economically, dispersion
tells us something important about the potential opportunities for adding
value through stock selection. If dispersion is high, the opportunity to add
(or lose) value through active stock selection is relatively high; if dispersion
is low, the opportunity is commensurately lower. This is not primarily a
reflection of manager skill; the problem is that in a low-dispersion
environment, the value of skill goes down.

! See Soe, Aye M., SPIVA U.S. Scorecard, Year-End 2014.

March 2015.

Edwards, Tim and Lazzara, Craig J., “Dispersion: Measuring Market Opportunity,” December 2013, and Lazzara, Craig, “The Value of Skill,”

Computationally, dispersion is the weighted standard deviation of returns, so it tells us how far from the index’s return a one-standard

deviation return falls. To calculate dispersion, we need to specify both periodicity and granularity. See Edwards and Lazzara, op. cit.
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Dispersion is a
single-period
measure of
magnitude.

Exhibit 1: 6-Month Rolling Average Dispersion Across Market Caps
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Source: S&P Dow Jones Indices LLC. Data from 1995 to 2014. Charts and tables are provided for
illustrative purposes. Past performance is no guarantee of future results.

Exhibit 1 shows the dispersion of the S&P 500°, the S&P MidCap 400, and
the S&P SmallCap 600° between 1995 and the end of 2014. Not
surprisingly, dispersion has typically (if not invariably) been higher for small
caps than for mid caps, and higher for mid caps than for large caps. This
tells us that the greatest opportunity for active managers to outperform
has been within the small-cap space, relative to other capitalization
ranges in the U.S equity markets. Otherwise said, if you could be blessed
with perfect forecasting abilities in only one capitalization segment, choose
small caps.

CORRELATION

Dispersion is a single-period measure of magnitude; it tells us, for a given
period, by how much the return of the average stock in an index differs from
the index’s return. Correlation is a multi-period measure of timing; it shows,
for the interval measured, the degree to which stocks moved up or down
together. Correlation is thus often used as a measure of diversification
potential. Other things equal, a stock with a low correlation to an existing
portfolio will be a better diversifier than a stock with a high correlation.
Importantly, correlation is not a measure of the potential value added by
stock selection, a role much better filled by dispersion.*

4 Lazzara, Craig, “Dispersion and Correlation: Which is ‘Better?™ January 2014.
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Exhibit 2 displays the average correlation of the stocks within the S&P 500,
S&P MidCap 400, and S&P SmallCap 600 indices since 1995. The exhibit
measures the average correlation of every index component with every
other index component, weighted by their importance in the index.®

Intra-index correlations peaked in the aftermath of the financial crisis and
have declined subsequently. Unlike dispersion, where there’s a clear
tendency for higher dispersion in lower-capitalization indices, there does
not seem to be a clear tendency for the constituents of one index to be
more correlated than the constituents of another.

Exhibit 2: 6-Month Rolling Correlation Across Market Caps
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Source: S&P Dow Jones Indices LLC. Data from 1995 to 2014. Charts and tables are provided for
illustrative purposes. Past performance is no guarantee of future results.

DISPERSION + CORRELATION = ?

Volatility is a function of both dispersion and correlation.® Other
things equal, for a given level of dispersion, higher correlation leads to
higher index volatility. Similarly, for a given level of correlation, higher
dispersion typically leads to higher volatility. Exhibit 3 illustrates the
concept.

For a 500-stock index, this requires computing 124,750 separate pairwise correlations, and then calculating the weighted average of those.
See Edwards, Tim and Craig J. Lazzara, “At the Intersection of Diversification, Volatility, and Correlation,” April 2014.

® See Edwards, Tim and Craig J Lazzara, “The Landscape of Risk,” December 2014.
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Exhibit 3: Dispersion + Correlation = Volatility
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Source: S&P Dow Jones Indices LLC. Charts and tables are provided for illustrative purposes.

The concepts of dispersion and correlation extend naturally to subindices
(such as sector indices), and these subindices give us a convenient way in
which to test Exhibit 3's schematic. If Exhibit 3 is conceptually accurate,
then when we plot actual sector dispersion and correlation data, we should
find that the farther away from the origin a sector lies, the higher its
volatility.

Exhibit 4;: S&P 500 Sector Average Correlation and Dispersion

0.60 -
@ Energy (18.27%)
0.55 A
0.50 1 _ Financials
X Utilities (15.02%) (21.87%)
0.45 1 B Telecom (19.13%)
S Information
= & Technology
8 0.40 - , .
[ Industrials Materials (19.84%) (25.39%)
5 (17.32%) K. Healthcare
o ' (15.62%)
2 0.35 -
g ¢ Consumer Staples + Consumer
2 (13.18%) Discretionary
0.30 - (17.80%)
0.25 -
0.20 T T T T T )
4.0% 5.0% 6.0% 7.0% 8.0% 9.0% 10.0%

Average Dispersion

Source: S&P Dow Jones Indices LLC. Data from 1991 to 2014. Charts and tables are provided for
illustrative purposes. Past performance is no guarantee of future results.
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As Exhibit 4 demonstrates, the highest-volatility sectors tend to be the
farthest from the origin, indicating that sector volatility is well-predicted
by sector dispersion and correlation. For example, the technology
sector, which has been the most-volatile sector historically, is the most
distant sector from the origin; consumer staples, historically the least-

volatile sector, is the closest.

Sector Index

Average Monthly Average Monthly

Dispersion (%) Correlation
S&P 500 Information Technology 8.04 0.41
S&P 500 Financials 5.93 0.49
S&P 500 Materials 6.39 0.39
S&P_SOO Telecommunication 4.92 0.44
Services
S&P 500 Energy 4.36 0.57
S&P 500 Consumer Discretionary 6.89 0.32
S&P 500 Industrials 5.67 0.38
S&P 500 Health Care 5.71 0.38
S&P 500 Utilities 4.71 0.47
S&P 500 Consumer Staples 5.01 0.32

Annualized
Volatility (%)

25.39
21.87
19.84

19.13

18.27
17.80
17.37
15.62
15.02
13.18

Source: S&P Dow Jones Indices LLC. Data from 1991 to 2014. Charts and tables are provided for

illustrative purposes. Past performance is no guarantee of future results.

Mid- and small-capitalization stocks tend to be more volatile than large-
capitalization stocks. As we demonstrated in Exhibit 2, however, the
correlation of stock returns within the S&P MidCap 400 and S&P SmallCap
600 has historically been close to the correlation of stock returns in the S&P
500. Exhibit 1 showed that mid- and small-cap dispersion has been
consistently higher, indicating that the higher volatility of the S&P
MidCap 400 and S&P SmallCap 600 has been primarily driven by

dispersion.

This higher dispersion is reflected in the sectors of the S&P SmallCap 600,

as shown by Exhibit 6.
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Exhibit 6: S&P SmallCap 600 Sector Correlation and Dispersion
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Source: S&P Dow Jones Indices LLC. Data from 1995 to 2014. Charts and tables are provided for
illustrative purposes. Past performance is no guarantee of future results.

Similarly, the dispersion of mid-cap sectors is larger than for the S&P 500's
sectors (see Exhibit 7.)

Exhibit 7: S&P MidCap 400 Sector Correlation and Dispersion
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Source: S&P Dow Jones Indices LLC. Data from 1995 to 2014. Charts and tables are provided for
illustrative purposes. Past performance is no guarantee of future results.

The average historical correlations of mid- and small-cap sector indices are
actually lower than their large-cap counterparts, while their average
dispersions and annualized volatilities are higher.

Sector S&P 500 (%) S&P MidCap 400 (%) S&P SmallCap 600 (%)
?«;2?;3&%@ 7.01 10.86 1231
gf’sr;srg{:)?‘;ry 6.92 9.08 10.82
Materials 6.51 7.39 9.82
Financials 5.92 6.56 7.60
Healthcare 5.85 9.90 11.91
Industrials 5.66 8.45 9.47
Telecommunications 5.13 5.70 8.48
Consumer Staples 5.03 7.51 9.54
Utilities 4.86 4.70 451
Energy 4.56 7.33 9.06

Source: S&P Dow Jones Indices LLC. Data from 1995 to 2014. Charts and tables are provided for
illustrative purposes. Past performance is no guarantee of future results.

IMPLICATIONS

Oddly enough, these data—entirely derived from passive benchmarks—
provide some useful insight for active investors. First, since dispersion
measures the potential benefit of stock selection, an active stock picker
should concentrate his or her efforts on high-dispersion sectors.

Exhibits 9 and 10 contrast the highest- and lowest-dispersion sectors in the
S&P 500 and S&P SmallCap 600. In both cases, there is more potential
gain in choosing among technology stocks than in selecting within a low-
dispersion sector like utilities or energy. This is a double-edged sword,
however, as high dispersion will also magnify the impact of poor stock
selection. If analytic resources are scarce, in fact, there’s an argument
to be made for simply indexing the low-dispersion sectors, limiting
active selection to the higher-dispersion sectors.
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Exhibit 9: 6-Month Rolling Average Dispersion
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Source: S&P Dow Jones Indices LLC. Data from 1991 to 2014. Charts and tables are provided for
illustrative purposes. Past performance is no guarantee of future results.

Exhibit 10: 6-Month Rolling Average Dispersions
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Source: S&P Dow Jones Indices LLC. Data from 1995 to 2014. Charts and tables are provided for
illustrative purposes. Past performance is no guarantee of future results.

Second, the nature of the most relevant analytic input differs across
sectors. For low-dispersion, high-correlation sectors, the most
important decision is the sector call, rather than individual stock
recommendations. The returns of the constituents of these sectors tend
to cluster around the sector’s return, so stock selection is of relatively little
value. On the other hand, where correlations are relatively high, it means
that most stocks in the sector move up and down together. A correct sector
call will be reflected relatively consistently across all stocks in the sector.
Otherwise said, an analyst who follows utilities or energy would be well
advised to spend most of his time and effort deciding whether to be in or
out of the sector. An analyst who follows technology or healthcare may be
better off trying to separate the sectoral wheat from the sectoral chaff.

Dispersion and correlation provide insight into the volatility of sector
returns. They may provide guidance for active analysts, as well.
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GENERAL DISCLAIMER

Copyright © 2016 S&P Dow Jones Indices LLC, a division of S&P Global. All rights reserved. STANDARD & POOR'S, S&P, SPDR, S&P 500,
S&P EUROPE 350, S&P 100, S&P 1000, S&P COMPOSITE 1500, S&P MIDCAP 400, S&P SMALLCAP 600, GIVI, GLOBAL TITANS, S&P
RISK CONTROL INDICES, S&P GLOBAL THEMATIC INDICES, S&P TARGET DATE INDICES, S&P TARGET RISK INDICES, DIVIDEND
ARISTOCRATS, STARS, GICS, HOUSINGVIEWS, INDEX ALERT, INDEXOLOGY, MARKET ATTRIBUTES, PRACTICE ESSENTIALS, S&P
HEALTHCARE MONITOR, SPICE, and SPIVA are registered trademarks of Standard & Poor’s Financial Services LLC, a division of S&P Global
(“S&P”). DOW JONES, DJ, DJIA and DOW JONES INDUSTRIAL AVERAGE are registered trademarks of Dow Jones Trademark Holdings LLC
(“Dow Jones”). These trademarks together with others have been licensed to S&P Dow Jones Indices LLC. Redistribution, reproduction and/or
photocopying in whole or in part are prohibited without written permission. This document does not constitute an offer of services in jurisdictions
where S&P Dow Jones Indices LLC, Dow Jones, S&P or their respective affiliates (collectively “S&P Dow Jones Indices”) do not have the
necessary licenses. All information provided by S&P Dow Jones Indices is impersonal and not tailored to the needs of any person, entity or group
of persons. S&P Dow Jones Indices receives compensation in connection with licensing its indices to third parties. Past performance of an index
is not a guarantee of future results.

It is not possible to invest directly in an index. Exposure to an asset class represented by an index is available through investable instruments
based on that index. S&P Dow Jones Indices does not sponsor, endorse, sell, promote or manage any investment fund or other investment
vehicle that is offered by third parties and that seeks to provide an investment return based on the performance of any index. S&P Dow Jones
Indices makes no assurance that investment products based on the index will accurately track index performance or provide positive investment
returns. S&P Dow Jones Indices LLC is not an investment advisor, and S&P Dow Jones Indices makes no representation regarding the
advisability of investing in any such investment fund or other investment vehicle. A decision to invest in any such investment fund or other
investment vehicle should not be made in reliance on any of the statements set forth in this document. Prospective investors are advised to make
an investment in any such fund or other vehicle only after carefully considering the risks associated with investing in such funds, as detailed in an
offering memorandum or similar document that is prepared by or on behalf of the issuer of the investment fund or other investment product or
vehicle. S&P Dow Jones Indices LLC is not a tax advisor. A tax advisor should be consulted to evaluate the impact of any tax-exempt securities
on portfolios and the tax consequences of making any particular investment decision. Inclusion of a security within an index is not a
recommendation by S&P Dow Jones Indices to buy, sell, or hold such security, nor is it considered to be investment advice. Closing prices for
S&P Dow Jones Indices’ US benchmark indices are calculated by S&P Dow Jones Indices based on the closing price of the individual
constituents of the index as set by their primary exchange. Closing prices are received by S&P Dow Jones Indices from one of its third party
vendors and verified by comparing them with prices from an alternative vendor. The vendors receive the closing price from the primary
exchanges. Real-time intraday prices are calculated similarly without a second verification.

These materials have been prepared solely for informational purposes based upon information generally available to the public and from sources
believed to be reliable. No content contained in these materials (including index data, ratings, credit-related analyses and data, research,
valuations, model, software or other application or output therefrom) or any part thereof (“Content”) may be modified, reverse-engineered,
reproduced or distributed in any form or by any means, or stored in a database or retrieval system, without the prior written permission of S&P
Dow Jones Indices. The Content shall not be used for any unlawful or unauthorized purposes. S&P Dow Jones Indices and its third-party data
providers and licensors (collectively “S&P Dow Jones Indices Parties”) do not guarantee the accuracy, completeness, timeliness or availability of
the Content. S&P Dow Jones Indices Parties are not responsible for any errors or omissions, regardless of the cause, for the results obtained
from the use of the Content. THE CONTENT IS PROVIDED ON AN “AS IS” BASIS. S&P DOW JONES INDICES PARTIES DISCLAIM ANY
AND ALL EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, ANY WARRANTIES OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE OR USE, FREEDOM FROM BUGS, SOFTWARE ERRORS OR DEFECTS, THAT THE
CONTENT’'S FUNCTIONING WILL BE UNINTERRUPTED OR THAT THE CONTENT WILL OPERATE WITH ANY SOFTWARE OR
HARDWARE CONFIGURATION. In no event shall S&P Dow Jones Indices Parties be liable to any party for any direct, indirect, incidental,
exemplary, compensatory, punitive, special or consequential damages, costs, expenses, legal fees, or losses (including, without limitation, lost
income or lost profits and opportunity costs) in connection with any use of the Content even if advised of the possibility of such damages.

Credit-related information and other analyses, including ratings, research and valuations are generally provided by licensors and/or affiliates of
S&P Dow Jones Indices, including but not limited to S&P Global’s other divisions such as Standard & Poor’s Financial Services LLC and S&P
Capital 1Q LLC. Any credit-related information and other related analyses and statements in the Content are statements of opinion as of the date
they are expressed and not statements of fact. Any opinion, analyses and rating acknowledgement decisions are not recommendations to
purchase, hold, or sell any securities or to make any investment decisions, and do not address the suitability of any security. S&P Dow Jones
Indices does not assume any obligation to update the Content following publication in any form or format. The Content should not be relied on
and is not a substitute for the skill, judgment and experience of the user, its management, employees, advisors and/or clients when making
investment and other business decisions. S&P Dow Jones Indices LLC does not act as a fiduciary or an investment advisor. While S&P Dow
Jones Indices has obtained information from sources they believe to be reliable, S&P Dow Jones Indices does not perform an audit or undertake
any duty of due diligence or independent verification of any information it receives.

To the extent that regulatory authorities allow a rating agency to acknowledge in one jurisdiction a rating issued in another jurisdiction for certain
regulatory purposes, S&P Global Ratings Services reserves the right to assign, withdraw or suspend such acknowledgement at any time and in
its sole discretion. S&P Dow Jones Indices, including S&P Global Ratings Services, disclaim any duty whatsoever arising out of the assignment,
withdrawal or suspension of an acknowledgement as well as any liability for any damage alleged to have been suffered on account thereof.

Affiliates of S&P Dow Jones Indices LLC, including S&P Global Ratings Services, may receive compensation for its ratings and certain credit-
related analyses, normally from issuers or underwriters of securities or from obligors. Such affiliates of S&P Dow Jones Indices LLC, including
S&P Global Ratings Services, reserve the right to disseminate its opinions and analyses. Public ratings and analyses from S&P Global Ratings
Services are made available on its Web sites, www.standardandpoors.com (free of charge), and www.ratingsdirect.com and
www.globalcreditportal.com (subscription), and may be distributed through other means, including via S&P Global Rating Services publications
and third-party redistributors. Additional information about our ratings fees is available at www.standardandpoors.com/usratingsfees.
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S&P Global keeps certain activities of its various divisions and business units separate from each other in order to preserve the independence
and objectivity of their respective activities. As a result, certain divisions and business units of S&P Global may have information that is not
available to other business units. S&P Global has established policies and procedures to maintain the confidentiality of certain non-public
information received in connection with each analytical process.

In addition, S&P Dow Jones Indices provides a wide range of services to, or relating to, many organizations, including issuers of securities,
investment advisers, broker-dealers, investment banks, other financial institutions and financial intermediaries, and accordingly may receive fees
or other economic benefits from those organizations, including organizations whose securities or services they may recommend, rate, include in
model portfolios, evaluate or otherwise address.

The Global Industry Classification Standard (GICS®) was developed by and is the exclusive property and a trademark of Standard & Poor’s and
MSCI. Neither MSCI, Standard & Poor’s nor any other party involved in making or compiling any GICS classifications makes any express or
implied warranties or representations with respect to such standard or classification (or the results to be obtained by the use thereof), and all
such parties hereby expressly disclaim all warranties of originality, accuracy, completeness, merchantability or fitness for a particular purpose
with respect to any of such standard or classification. Without limiting any of the foregoing, in no event shall MSCI, Standard & Poor’s, any of
their affiliates or any third party involved in making or compiling any GICS classifications have any liability for any direct, indirect, special,
punitive, consequential or any other damages (including lost profits) even if notified of the possibility of such damages.

TSX is a trademark of TSX, Inc. and has been licensed for use by S&P Dow Jones Indices. RAFI is a trademark of Research Affiliates, LLC and
has been licensed for use by S&P Dow Jones Indices. CASE-SHILLER is a registered trademark of CoreLogic Case-Shiller, LLC and has been
licensed for use by S&P Dow Jones Indices. LSTA is a trademark of Loan Syndications and Trading Association, Inc. and has been licensed for
use by S&P Dow Jones Indices. VIX is a trademark of Chicago Board Options Exchange, Incorporated and has been licensed for use by S&P
Dow Jones Indices. BVL is a trademark of Bolsa de Valores de Lima S.A. and has been licensed for use by S&P Dow Jones Indices. VALMER
is a trademark of Bolsa Mexicana de Valores, S.A.B. de C.V. and has been licensed for use by S&P Dow Jones Indices. NZX is a trademark of
NzX Limited and has been licensed for use by S&P Dow Jones Indices. ISDA is a trademark of the International Swaps & Derivatives
Association, Inc. and has been licensed for use by S&P Dow Jones Indices. GSCl is a registered trademark of The Goldman Sachs Group, Inc.
(“Goldman”) and has been licensed for use by S&P Dow Jones Indices. The S&P GSCI index is not created, owned, endorsed, sponsored, sold
or promoted by Goldman or its affiliates and Goldman bears no liability with respect to such index or data related thereto. Goldman provides no
guarantee as to the accuracy and/or the completeness of the S&P GSCI index or any data related thereto.

All trade names, trademarks and service marks, and attendant goodwill, now owned by Citigroup Index LLC or any of its affiliates and used in
connection with the S&P/Citigroup International Treasury Bond (Ex-US) Indices shall remain its or its affiliates’ respective sole property, and all
rights accruing from their use shall inure solely to the benefit of Citigroup Index LLC or any of its affiliates.

IN NO EVENT WHATSOEVER SHALL CITIGROUP INDEX LLC OR ANY OF ITS AFFILIATES BE LIABLE WITH RESPECT TO SUCH
INDICES FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, PUNITIVE OR CONSEQUENTIAL DAMAGES, INCLUDING BUT NOT
LIMITED TO, LOSS OF PROFITS, LOST TIME OR GOODWILL, EVEN IF IT THEY HAVE BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES, REGARDLESS OF THE FORM OF ACTION, WHETHER IN CONTRACT, TORT (INCLUDING NEGLIGENCE), STRICT LIABILITY
OR OTHERWISE.

Brookfield Redding, Inc. and/or its affiliates (including but not limited to Brookfield Asset Management Inc., collectively “Co-Publisher”) own
certain intellectual property rights with respect to the Dow Jones Brookfield Infrastructure Indexes, which rights have been licensed to S&P for
use.

SAM Indexes Gmbh and/or its successors or affiliates (collectively, “SAM”) own certain intellectual property rights with respect to the Dow Jones
Sustainability Indexes, which rights have been licensed to S&P for use.
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