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EXECUTIVE SUMMARY

o Modern portfolio theory (MPT) states that expectations of returns must
be accompanied by risk or variation around the expected return. It
assumes that higher risk should be compensated, on average, by
higher returns.

¢ Beyond relative performance of funds, market participants are also
interested in the risks taken to achieve those returns. This motivated us
to examine the performance of actively managed funds on a risk-
adjusted basis.

o Critiques of passive investing often argue that indices are not risk
managed, unlike active management. Therefore, our study aims to
understand whether actively managed funds are able to generate
higher risk-adjusted returns than their corresponding benchmarks.

o We used the standard deviation of monthly returns, over a given period,
to define and measure risk. We used net of fees and gross of fees
returns in our calculation of risk. Our goal was to establish whether risk
or fees affected managers’ relative performance versus the benchmark.

e We used the return/risk ratio to evaluate managers’ risk-adjusted
performance. To make our comparison relevant, we also adjusted the
returns of the benchmarks used in our analysis by their volatility.

e Our analysis showed that on a risk-adjusted basis, the majority of
actively managed domestic and international equity funds
underperformed the benchmarks when using net of fees returns.
However, when gross of fees returns were used, managers in certain
categories outperformed the benchmarks.

¢ In fixed income, we found that actively managed bond funds
outperformed their benchmarks when gross of fees returns were used.
The results highlighted that fees negatively affected active bond funds’
performance.
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INTRODUCTION

MPT, introduced by Harry Markowitz (1952), Jack Treynor (1962), William Sharpe (1964), and John
Lintner (1965), states that the expectation of returns must be accompanied by risk—the variation (or
volatility) around the expected return. MPT assumes that higher risk should be compensated, on
average, by higher returns.

We applied the same principle to active managers’ performance. Since its launch in 2002, the SPIVA
Scorecard has looked at the relative performance of actively managed equity and fixed income funds
against their respective benchmarks across different regions. Beyond the relative performance of
funds, market participants are also interested in the risks taken to achieve those returns. This
motivated us to examine the performance of actively managed funds on a risk-adjusted basis.

Moreover, critiques of passive investing often argue that indices are not risk-managed, unlike active
management. Previous research by S&P Dow Jones Indices revealed that active funds typically had
higher risk than comparable benchmarks and relative fund volatility tended to be persistent (Edwards et
al. 2016).

Therefore, our study seeks to establish whether actively managed funds are able to generate higher
risk-adjusted returns than their corresponding benchmarks over a long-term investment horizon.

As with any analysis involving risk-adjusted performance, it is important to define risk and how to
measure it. In our analysis, we used the standard deviation of monthly returns over a given period to
define and measure risk. The monthly standard deviation was annualized by multiplying it by the
square root of 12.1

The risk/return ratio looks at the relationship and the trade-off between risk and return. All else equal, a
fund with a higher ratio is preferable since it delivers a higher return per unit of risk taken. To make our
comparison relevant, we also adjusted the returns of the benchmarks used in our analysis by their
volatility.

We acknowledge that there are other measures of risk that may be of interest to market participants,
such as the downside variance or Sortino ratio, which may align better with different views on risk.
Those ratios are suitable for strategies with positively skewed or negatively skewed returns, such as
options-based or CTA strategies (Rollinger and Hoffman 2013). Since our study universe comprised
long-only, 40 Act mutual funds, and for purposes of simplicity and comprehensiveness, we chose the
Sharpe ratio to represent risk-adjusted returns.

The selection and the appropriateness of benchmarks were highly critical in evaluating risk-adjusted
performance. The SPIVA U.S. Scorecard ensures that the benchmarks used in the analysis are
determined based on managers’ investment styles. For example, large-cap value funds are compared
against the S&P 500” Value, rather than S&P 500. As such, we are confident that the benchmarks

1 It can be mathematically expressed as o, = V12 * /ﬁZ{‘:l(Ri — R)2 where

0,= annualized standard deviation
n = number of months
R; = return of the fund in month i

R = average monthly return of the fund
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used in our study reflect the risk profiles and the characteristics of the corresponding managers’
investments.

Through this analysis, we can now observe whether managers, on average, were able to outperform
their benchmarks after adjusting for risk and fees. Given that indices do not incur costs, we also
present the gross of fees performance figures by adding the expense ratio back to net of fees returns.
In this way, all else being equal, higher risk taken by a manager should be compensated by higher
returns.

Data

For our study, the underlying data source was the University of Chicago’s Center for Research in
Security Prices (CRSP) Survivorship-Bias-Free US Mutual Fund Database, which is the same source
used by the headline SPIVA U.S. Scorecard. The universe used for the study only included actively
managed domestic U.S. equity, international equity, and fixed income funds. Index funds, sector funds,
and index-based dynamic (leveraged or inverse) funds were excluded from the sample. To avoid
double counting multiple share classes, only the share class with the highest previous period return of
each fund was used.

Analysis

Reports 1-3 show the percentage of actively managed domestic equity, international equity, and fixed
income funds that were outperformed by their respective benchmarks, using both net of fees and gross
of fees performance figures, on a risk-adjusted basis over 5-, 10-, and 15-year investment horizons.

The results show that across all categories, actively managed domestic equity funds, on average,
underperformed their respective benchmarks over intermediate- and long-term investment horizons.
We observed that large-cap value funds (over 10 years) and real estate funds (over 5 and 15 years)
outperformed their respective benchmarks when using gross of fees risk-adjusted returns, indicating
that fees played a major role in those categories.

Similarly, in international equities, we found that fees contributed meaningfully to the underperformance
of international funds and international small-cap funds. For example, when using gross of fees returns
in the risk-adjusted performance analysis, funds in those two categories outperformed the benchmarks
over the 5- and 10-year periods. When net of fees returns were used, the majority of managers across
all categories underperformed the benchmarks.

We found similar results in the fixed income categories. When using net of fees returns, the majority of
actively managed fixed income funds underperformed across all three investment horizons on a risk-
adjusted basis, with the exception of investment-grade long funds and leveraged loan funds. However,
when gross of fees returns were used, most fixed income funds outperformed the benchmarks. The
role of fees in the underperformance of fixed income funds is a phenomenon highlighted in numerous
research studies (Poirier et al. 2017; Dobrescu and Motola 2018).
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CONCLUSION

Year-End 2017

The evaluation of active managers’ performance through a risk lens is an integral part of the investment
decision-making process. Beyond the relative performance of funds, market participants are
economically interested in whether funds are able to generate sufficient returns to compensate for the
risk taken. However, as our study highlights, actively managed domestic and international equity funds
across almost all categories did not outperform the benchmarks on a risk-adjusted basis. The figures
improved for some categories when gross of fees returns were used. Similarly, in fixed income, fees
were the biggest detractor from performance, not risk. Therefore, we did not see evidence that actively
managed funds were better risk managed than passive indices.

REPORTS

Report 1: Percentage of U.S. Equity Funds Outperformed by Benchmarks — Risk-Adjusted Returns

FUND CATEGORY

COMPARISON INDEX

NET OF FEES (%)

GROSS OF FEES (%)

5-YEAR 10-YEAR 15-YEAR 5-YEAR 10-YEAR 15-YEAR
All Domestic Funds S&P Composite 1500 97.30 92.98 94.97 91.78 81.55 84.20
All Large-Cap Funds S&P 500 96.76 90.66 95.03 88.34 75.08 83.52
All Mid-Cap Funds S&P MidCap 400 83.91 93.50 92.22 72.99 82.38 81.27
All Small-Cap Funds S&P SmallCap 600 89.10 93.46 92.71 77.44 78.94 75.13
All Multi-Cap Funds S&P Composite 1500 97.01 91.58 94.03 91.04 82.11 83.62
Large-Cap Growth Funds S&P 500 Growth 97.53 99.47 99.53 92.93 94.18 92.56
Large-Cap Core Funds S&P 500 95.77 96.33 96.67 85.63 78.44 86.67
Large-Cap Value Funds S&P 500 Value 85.07 64.53 77.78 71.88 48.77 62.96
Mid-Cap Growth Funds S&P MidCap 400 Growth 85.53 97.11 95.32 77.99 90.17 87.13
Mid-Cap Core Funds S&P MidCap 400 84.68 91.35 94.19 72.58 83.65 80.23
Mid-Cap Value Funds S&P MidCap 400 Value 66.15 83.70 83.33 52.31 67.39 65.56
Small-Cap Growth Funds 2§0PWtshma||Cap 600 87.18 95.56 97.47 80.00 87.78 89.87
Small-Cap Core Funds S&P SmallCap 600 92.51 92.92 93.79 77.97 78.77 76.55
Small-Cap Value Funds S&P SmallCap 600 Value 84.55 84.54 72.63 73.64 62.89 57.89
Multi-Cap Growth Funds g‘f‘omomposne 1500 97.87 100.00 97.24 93.62 94.12 91.03
Multi-Cap Core Funds S&P Composite 1500 97.77 90.14 92.86 94.59 81.34 83.67
Multi-Cap Value Funds \S/iallzeCOmposite 1500 84.16 78.95 82.58 70.30 69.17 70.79
Real Estate Funds S&P United States REIT 56.58 80.41 71.70 28.95 63.92 43.40

Source: S&P Dow Jones Indices LLC, CRSP. Data as of Dec. 31, 2017. Past performance is no guarantee of future results. Table is
provided for illustrative purposes.
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Report 2: Percentage of International Equity Funds Outperformed by Benchmarks — Risk-Adjusted Returns

FUND CATEGORY

COMPARISON INDEX

NET OF FEES (%)

GROSS OF FEES (%)

5-YEAR | 10-YEAR | 15-YEAR | 5-YEAR | 10-YEAR | 15-YEAR
Global Funds S&P Global 1200 89.14 79.28 88.66 72.57 59.46 72.16
International Funds S&P 700 67.05 79.77 90.44 42.64 59.92 76.89
'F”J%”Sa“o”a' Small-Cap gﬁzn'%%‘;e")ped Bx-U.S. 65.52 66.67 78.13 41.38 41.18 65.63
Emerging Markets Funds S&P/IFCI Composite 75.44 85.14 89.66 58.48 60.81 70.69

Source: S&P Dow Jones Indices LLC, CRSP. Data as of Dec. 31, 2017. Past performance is no guarantee of future results. Table is
provided for illustrative purposes.

Report 3: Percentage of Fixed Income Funds Outperformed by Benchmarks — Risk-Adjusted Returns

FUND CATEGORY

COMPARISON INDEX

NET OF FEES (%)

GROSS OF FEES (%)

5-YEAR | 10-YEAR | 15-YEAR 5-YEAR | 10-YEAR | 15-YEAR

Government Long Funds Egr']‘gays US Government 50.85 50.00 62.00 33.90 45.24 58.00
Government Intermediate Barclays US Government
Funds Intermediate 84.00 70.73 85.71 36.00 48.78 65.08
Government Short Funds (Blafch?gzr)Ljs Government 8066 8529 9118 4138 5588  76.47
Investment-Grade Long Barclays US
Funds Government/Credit Long 20.00 52.87 62.88 13.64 41.38 59.85

Barclays US
Investment-Grade Government/Credit 50.39 73.40 86.47 27.17 51.06 61.18
Intermediate Funds .

Intermediate
Investment-Grade Short Barclays US
Funds Government/Credit (1-3 Year) 66.67 95.31 9r.78 18.33 70.31 82.22
High Yield Funds 3%‘8'“5 US Corporate High 70.62 83.74 86.73 47.42 55.28 61.06
Mortgage-Backed Securities Barcla_ys US Aggregate 75.86 90.70 95.92 48.28 46.51 50.18
Funds Securitized - MBS
Global Income Funds Barclays Global Aggregate 54.31 70.83 72.22 42.24 54.17 55.56
Emeraing Markets Debt Barclays Emerging Markets 94.29 84.21 86.67 82.86 57.89 40.00
General Municipal Debt S&P‘ l\_lanonal AMT-Free 56.25 73.42 83.78 16.25 45.57 61.26
Funds Municipal Bond
California Municipal Debt S&P California AMT-Free
Funds Municipal Bond 74.29 89.74 88.89 8.57 41.03 46.67
New York Municipal Debt S&P_ New York AMT-Free 96.67 91.18 9737 26.67 47.06 63.16
Funds Municipal Bond
Loan Participation Funds S&P/LSTA U.S. Leveraged 27.78 76.47 - 11.11 29.41 -

Loan 100

Source: S&P Dow Jones Indices LLC, CRSP. Data as of Dec. 31, 2017. Past performance is no guarantee of future results. Table is
provided for illustrative purposes.
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GENERAL DISCLAIMER

Copyright © 2018 by S&P Dow Jones Indices LLC, a part of S&P Global. All rights reserved. Standard & Poor’'s ®, S&P 500 ® and S&P ® are
registered trademarks of Standard & Poor’s Financial Services LLC (“S&P”), a subsidiary of S&P Global. Dow Jones ® is a registered
trademark of Dow Jones Trademark Holdings LLC (“Dow Jones”). Trademarks 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 vehicle. 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.

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.

S&P Dow Jones Indices keeps certain activities of its business units separate from each other in order to preserve the independence and
objectivity of their respective activities. As a result, certain business units of S&P Dow Jones Indices may have information that is not available
to other business units. S&P Dow Jones Indices 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.
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