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Source: S&P Dow Jones Indices LLC, CRSP. Data as of Dec. 31, 2024. Data represent 1,000
randomly selected 60/40 portfolios of active funds and the 60/40 blend of indices (see later sections for
details). Past performance is no guarantee of future results. Chart is provided for illustrative purposes
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this document for more information regarding the inherent limitations associated with back-tested
performance.
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! The award-winning research of Richard Ferri and Alex Benke in “A Case for Index Fund Portfolios” (2013) is an exception to the rule, and a
partial inspiration for this special report.

2 While we acknowledge ongoing debates about the efficacy and application of the 60/40 allocation in modern markets, this paper is not
intended to take a side in that discussion but rather to use the 60/40 and its related variants as a framework for comparing active funds to
indices.
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See for example Markowitz, Harry M. "Portfolio Selection." The Journal of Finance. Vol. 7, no. 1, pp. 77-91. March 1952. While a full
discussion of origins and development of modern portfolio theory (MPT) is beyond the scope of this paper, the origins of the 60/40 portfolio
can be traced back to researchers including Harry Markowitz and William Sharpe, whose mathematical framework for constructing an
efficient portfolio that maximizes expected returns for a given level of risk suggested that the optimal portfolio for investors was the total
market universe. Given that the equity market was approximately 50% larger than the bond issuance, the total market was comprised of
60% equity and 40% bonds.

See Banz, Rolf W. “The Relationship between Return and Market Value of Common Stocks.” Journal of Financial Economics. Vol. 9, no.
1. pp. 3-18. Feb. 2, 1981. Also see Fama, Eugene F. and Kenneth R. French. “The Cross-Section of Expected Stock Returns.” Journal
of Finance. Vol. 47, no. 2. pp. 427-65. 1992.

See for example Levy, Haim and Marshall Sarnat. “International Diversification of Investment Portfolios.” The American Economic Review.
Vol. 60, no. 4, pp. 668-75. 1970; Grubel, Herbert G. “Internationally Diversified Portfolios: Welfare Gains and Capital Flows.” The
American Economic Review. Vol. 58, no. 5, pp. 1299-314. 1968; and Bekaert, Geert et al. “The Behavior of Emerging Market Returns.”
The New York University Salomon Center Series on Financial Markets and Institutions, pp. 107-73. 1998.
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See Sharpe, William F. “Capital Asset Prices: A Theory of Market Equilibrium under Conditions of Risk.” The Journal of Finance. Vol. 19,
no. 3, pp.425-42. 1964.

For one of the earliest academic discussions of high yield versus investment grade bonds, see for example Hickman, W. Braddock.
“Corporate Bond Quality and Investor Experience.” National Bureau of Economic Research. Princeton University Press. 1958.

See for example Blume, Marshall E. and Donald B. Keim. “Lower-Grade Bonds: Their Risks and Returns.” Financial Analysts Journal. Vol.
43, no. 4, pp. 26-66. 1987.

Early examples include Nemerever, William L. "Opportunities in Emerging Market Debt." Investing Worldwide VII: Focus on Emerging
Markets. Association for Investment Management and Research, Charlottesville, VA. 1996; Dahiya, Sandeep. “The Risks and Returns of
Brady Bonds in a Portfolio Context.” Financial Markets, Institutions & Instruments. Vol. 6, no.5, pp. 45-60. December 1997; and Froland,
Charles. “Opportunities for Institutional Investors in Emerging Market Debt.” Journal of Pension Plan Investing. Vol. 2, no.3, pp. 84-99.
Winter 1998.
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Source: S&P Dow Jones Indices LLC, CRSP. Data as of Dec. 31, 2024. Past performance is no guarantee of future results. Chart is
provided for illustrative purposes.

60/40 ZEZZ| 0] et =7 7t 12[et B[S S d¥et =, 4t M 2 240N
HIES HIHAH2 2 =8 & 971 AtHiZ S F7t2 HEUSLICH 24 o2 =5 30

NIAI=l HE2F 250], A1 10% X 90%(10/90)0| A =41 90%-XH# 10%(90/10)77}X| 2| CHFSH
XSS IBESHL| q_
H = [ = |

L H 3 AHHi2E HE S X| 5 FHEH g H[F

Weight in Equity/Fixed Income Blend (%)
Fund Category Comparison Index
10/90 20/80 30/70 40/60 50/50 60/40 70/30 80/20 90/10

Large-Cap Core

ko S&P 500 525 1050 1575 21.00 26.25 3150 36.75 42.00 47.25
L"l:‘:]'diap Core S&P 400 042 083 125 167 208 250 292 333 3.75
ElTn"’(‘j'L'C""p Core  sep 600 017 033 050 067 083 100 117 133 150
International Funds S&P World ex-U.S. 3.58 7.17 10.75 1433 1792 2150 25.08 28.67 32.25
ElTnedrsg'”g Markets e p/iECI Composite 058 117 175 233 292 350 408 467 525
General iBoxx USD Domestic o4 g3 4500 3938 3375 2813 2250 1688 11.25 563
Government Funds  Sovereigns & Sub-sov.

General iBoxx $ Liquid

Investment Grade 4 27.00 24.00 21.00 18.00 1500 12.00 9.00 6.00  3.00
Funds Investment Grade

. . iBoxx $ Liquid High
High Yield Funds vield
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Debt Funds Emerging Markets

5.63 5.00 4.38 3.75 3.13 2.50 1.88 1.25 0.63

6.75 6.00 5.25 4.50 3.75 3.00 2.25 1.50 0.75

Source: S&P Dow Jones Indices LLC, CRSP. Data as of Dec. 31, 2024. Past performance is no guarantee of future results. Table is
provided for illustrative purposes.
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10 For details on the negligible impact of selecting more than one fund per category, please see the Appendix.
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Ex 4 MEHEIHEO| 10 MES

Fund Category Number of Funds at Start Survivorship (%) Style Consistency (%)
Large-Cap Core Funds 325 65.54 55.08
Mid-Cap Core Funds 125 51.20 42.40
Small-Cap Core Funds 260 61.15 70.77
International Funds 408 63.73 39.46
Emerging Markets Funds 238 53.78 92.86
General Government Funds 59 59.32 79.66
General Investment Grade Funds 98 66.33 77.55
High Current Yield Funds 228 69.30 77.19
Emerging Market Debt Funds 61 52.46 91.80

Source: S&P Dow Jones Indices LLC, CRSP. Data as of Dec. 31, 2024. Past performance is no guarantee of future results. Table is
provided for illustrative purposes.
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10

Total in 10-Year Period
o [l N w N [6)] o ~ [e0) o

International Large-Cap  Small-Cap Emerging Mid-Cap Core  General High Current General Emerging
Core Core Markets Investment Yield Government Market Debt
Grade

B Average Years of Fund Performance  OAverage Missing Years due to Mergers/Liquidations

Source: S&P Dow Jones Indices LLC, CRSP. Data as of Dec. 31, 2024. Past performance is no guarantee of future results. Chart is
provided for illustrative purposes and reflects hypothetical historical performance. Please see the Performance Disclosure at the end of this
document for more information regarding the inherent limitations associated with back-tested performance.
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10/90 20/80 30/70 40/60 50/50 60/40 70/30 80/20 90/10
m Defunct Funds Not Replaced m Defunct Funds Replaced with Benchmark Performance

Source: S&P Dow Jones Indices LLC, CRSP. Data as of Dec. 31, 2024. Past performance is no guarantee of future results. Chart is
provided for illustrative purposes and reflects hypothetical historical performance. Please see the Performance Disclosure at the end of this
document for more information regarding the inherent limitations associated with back-tested performance.

11 This is not mathematically surprising. If survivorship rates were 50%, then the odds of randomly picking nine funds that all survived would
be akin to flipping tails on a coin nine times in a row, or just 1 in 512.

12 Considering the high historical underperformance rates across our nine fund categories, replacement of defunct funds with the benchmark
instead of re-sampling is a conservative approach and perhaps reflects the realities of some investors switching to index-based investing
because of fund closures.
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document for more information regarding the inherent limitations associated with back-tested performance.
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Active Portfolios of All-Funds 98.55 98.87 98.65 98.19 97.58 96.89 96.28 95.42 94.64

Source: S&P Dow Jones Indices LLC, CRSP. Data as of Dec. 31, 2024. Past performance is no guarantee of future results. Table is
provided for illustrative purposes and reflects hypothetical historical performance. Please see the Performance Disclosure at the end of this
document for more information regarding the inherent limitations associated with back-tested performance.
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of this document for more information regarding the inherent limitations associated with back-tested performance.

13 See for example the SPIVA U.S. Mid-Year 2015 Scorecard.
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document for more information regarding the inherent limitations associated with back-tested performance.
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14 See for exampe: Choi, Jaewon, et al. “Sitting Bucks: Stale Pricing in Fixed Income Funds.” Journal of Financial Economics. August 2021.
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document for more information regarding the inherent limitations associated with back-tested performance.
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10/90 20/80 30/70
10-Year Annualized Performance (%)
Active Portfolios of All-Funds 217 290 3.63
(Average)
Index Blends 2.93 3.74 4,53
10-Year Annualized Volatility (%)
Active Portfolios of All-Funds 579 6.40 719
(Average)
Index Blends 5.90 6.56 7.37
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5.05 5.76 6.45 7.12 7.80
6.10 6.87 7.63 8.39 9.13
9.10 10.18 11.30 12.47 13.68
9.27 10.32 11.41 12.53 13.68

Source: S&P Dow Jones Indices LLC, CRSP. Data as of Dec. 31, 2024. Past performance is no guarantee of future results. Table is
provided for illustrative purposes and reflects hypothetical historical performance. Please see the Performance Disclosure at the end of this
document for more information regarding the inherent limitations associated with back-tested performance.
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Source: S&P Dow Jones Indices LLC, CRSP. Data as of Dec. 31, 2024. Past performance is no guarantee of future results. Chart is
provided for illustrative purposes and reflects hypothetical historical performance. Please see the Performance Disclosure at the end of this
document for more information regarding the inherent limitations associated with back-tested performance.
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15 Thus, our sample is limited to those funds that were incepted prior to and available (not merged/liquidated) during the full five-year period
ending Dec. 31, 2014, and that also performed in the top quartile among all funds in their SPIVA category over the same period.
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Active Portfolios of All-Funds 98.55 98.87 98.65 98.19 97.58 96.89 96.28 95.42 94.64

Active Portfolios of Top-Q Funds 97.71 97.68 97.17 96.15 94.94 93.68 91.92 90.16 87.96

Source: S&P Dow Jones Indices LLC, CRSP. Data as of Dec. 31, 2024. Past performance is no guarantee of future results. Table is
provided for illustrative purposes and reflects hypothetical historical performance. Please see the Performance Disclosure at the end of this
document for more information regarding the inherent limitations associated with back-tested performance.
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provided for illustrative purposes and reflects hypothetical historical performance. Please see the Performance Disclosure at the end of this
document for more information regarding the inherent limitations associated with back-tested performance.
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Chart is provided for illustrative purposes and reflects hypothetical historical performance. Please see the Performance Disclosure at the end
of this document for more information regarding the inherent limitations associated with back-tested performance.
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document for more information regarding the inherent limitations associated with back-tested performance.
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Source: S&P Dow Jones Indices LLC, CRSP. Data as of Dec. 31, 2024. Past performance is no guarantee of future results. Chart is
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document for more information regarding the inherent limitations associated with back-tested performance.

16 See for example Ferri, Richard and Alex Benke. “A Case for Index Fund Portfolios.” 2013.

Research 22
For use with institutions only, not for use with retail investors.



Heroes in Haystacks: Index Comparisons for Active Portfolio Performance December 2025

2 U0l

CE23:1049 7|2 S X 2T ZE
(Bt E 7|5

gt

gl

A H

1] ]
rot

HE|H ZEZEZ|Q

Underperformance Rate of Equity/Fixed Income Allocation (%)
Active Portfolio
10/90 20/80 30/70 40/60 50/50 60/40 70/30 80/20 90/10

Active Portfolios of All-

Funds, 1 Active Fund per 98.55 98.87 98.65 98.19 97.58 96.89 96.28 95.42 94.64
Category

Active Portfolios of
Previous Top-Quatrtile
(Top-Q) Funds, 1 Active
Fund per Category

97.71 97.68 97.17 96.15 94.94 93.68 91.92 90.16 87.96

Source: S&P Dow Jones Indices LLC, CRSP. Missing monthly performances of merged/liquidated funds are replaced with benchmark
performance. Data as of Dec. 31, 2024. Past performance is no guarantee of future results. Table is provided for illustrative purposes and
reflects hypothetical historical performance. Please see the Performance Disclosure at the end of this document for more information
regarding the inherent limitations associated with back-tested performance.
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Active Portfolio 10/90  20/80  30/70  40/60  50/50  60/40  70/30  80/20  90/10
Index Blend 2.93 3.74 453 5.32 6.10 6.87 7.63 839 913
Active Portfolios of All-

Funds, 1 Active Fund per 217 2.90 3.63 4.35 5.05 5.76 6.45 712 7.80
Category

Active Portfolios of
Previous Top-Quartile
(Top-Q) Funds, 1 Active
Fund per Category

2.11 2.90 3.69 4.47 5.24 6.00 6.75 7.49 8.23

Source: S&P Dow Jones Indices LLC, CRSP. Missing monthly performances of merged/liquidated funds are replaced with benchmark
performance. Data as of Dec. 31, 2024. Past performance is no guarantee of future results. Table is provided for illustrative purposes and
reflects hypothetical historical performance. Please see the Performance Disclosure at the end of this document for more information
regarding the inherent limitations associated with back-tested performance.
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Active Portfolio 10/90  20/80  30/70  40/60  50/50  60/40  70/30  80/20  90/10
Index Blend 5.90 6.56 7.37 8.28 927 1032 1141 1253  13.68
Active Portfolios of All-

Funds, 1 Active Fund per 5.79 6.40 7.19 8.10 9.10 10.18 11.30 12.47 13.68
Category

Active Portfolios of
Previous Top-Quatrtile
(Top-Q) Funds, 1 Active
Fund per Category

7.25 7.60 8.13 8.85 9.70 10.65 11.71 12.83 14.02

Source: S&P Dow Jones Indices LLC, CRSP. Missing monthly performances of merged/liquidated funds are replaced with benchmark
performance. Data as of Dec. 31, 2024. Past performance is no guarantee of future results. Table is provided for illustrative purposes and
reflects hypothetical historical performance. Please see the Performance Disclosure at the end of this document for more information
regarding the inherent limitations associated with back-tested performance.
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General Disclaimer

© 2025 S&P Dow Jones Indices. All rights reserved. S&P, S&P 500, SPX, SPY, The 500, US500 , US 30, S&P 100, S&P COMPOSITE 1500,
S&P 400, S&P MIDCAP 400, S&P 600, S&P SMALLCAP 600, S&P GIVI, GLOBAL TITANS, DIVIDEND ARISTOCRATS, DIVIDEND
MONARCHS, BUYBACK ARISTOCRATS, SELECT SECTOR, S&P MAESTRO, S&P PRISM, S&P STRIDE, GICS, SPIVA, SPDR,
INDEXOLOGY, iTraxx, iBoxx, ABX, ADBI, CDX, CMBX, LCDX, MBX, MCDX, PRIMEX, TABX, HHPI, IRXX, I-SYND, SOVX, CRITS, CRITR
are registered trademarks of S&P Global, Inc. (“S&P Global”) or its affiliates. DOW JONES, DJIA, THE DOW and DOW JONES INDUSTRIAL
AVERAGE are 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 or reproduction in whole or in part are prohibited without written permission of S&P Dow Jones
Indices LLC. This document does not constitute an offer of services in jurisdictions where S&P Dow Jones Indices LLC, S&P Global, Dow
Jones or their respective affiliates (collectively “S&P Dow Jones Indices”) do not have the necessary licenses. Except for certain custom index
calculation services, 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 and providing custom
calculation services. Past performance of an index is not an indication or guarantee of future results.

It is not possible to invest directly in an index. Exposure to an asset class represented by an index may be 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. Index performance does not reflect trading costs, management fees or expenses. 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. S&P
Dow Jones Indices is not an investment adviser, commodity trading advisor, commaodity pool operator, broker dealer, fiduciary, promoter” (as
defined in the Investment Company Act of 1940, as amended), “expert” as enumerated within 15 U.S.C. § 77k(a) or tax advisor. Inclusion of a
security, commodity, crypto currency or other asset within an index is not a recommendation by S&P Dow Jones Indices to buy, sell, or hold
such security, commodity, crypto currency or other asset, nor is it considered to be investment advice or commodity trading 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.

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 S&P and MSCI.
Neither MSCI, S&P 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 fithess for a particular purpose with respect to any
of such standard or classification. Without limiting any of the foregoing, in no event shall MSCI, S&P, 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.
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Performance Disclosure/Back-Tested Data

All information presented prior to an index’s Launch Date is hypothetical (back-tested), not actual performance. The back-test calculations are
based on the same methodology that was in effect on the index Launch Date. However, when creating back-tested history for periods of
market anomalies or other periods that do not reflect the general current market environment, index methodology rules may be relaxed to
capture a large enough universe of securities to simulate the target market the index is designed to measure or strategy the index is designed
to capture. For example, market capitalization and liquidity thresholds may be reduced. Complete index methodology details are available at
www.spglobal.com/spdji. Past performance of the Index is not an indication of future results. Back-tested performance reflects application of
an index methodology and selection of index constituents with the benefit of hindsight and knowledge of factors that may have positively
affected its performance, cannot account for all financial risk that may affect results and may be considered to reflect survivor/look ahead bias.
Actual returns may differ significantly from, and be lower than, back-tested returns. Past performance is not an indication or guarantee of
future results. Please refer to the methodology for the Index for more details about the index, including the manner in which it is rebalanced,
the timing of such rebalancing, criteria for additions and deletions, as well as all index calculations. Back-tested performance is for use with
institutions only; not for use with retail investors.

S&P Dow Jones Indices defines various dates to assist our clients in providing transparency. The First Value Date is the first day for which
there is a calculated value (either live or back-tested) for a given index. The Base Date is the date at which the index is set to a fixed value for
calculation purposes. The Launch Date designates the date when the values of an index are first considered live: index values provided for
any date or time period prior to the index’s Launch Date are considered back-tested. S&P Dow Jones Indices defines the Launch Date as the
date by which the values of an index are known to have been released to the public, for example via the company’s public website or its data
feed to external parties. For Dow Jones-branded indices introduced prior to May 31, 2013, the Launch Date (which prior to May 31, 2013, was
termed “Date of introduction”) is set at a date upon which no further changes were permitted to be made to the index methodology, but that
may have been prior to the Index’s public release date.

Typically, when S&P DJI creates back-tested index data, S&P DJI uses actual historical constituent-level data (e.g., historical price, market
capitalization, and corporate action data) in its calculations. As ESG investing is still in early stages of development, certain datapoints used to
calculate S&P DJI's ESG indices may not be available for the entire desired period of back-tested history. The same data availability issue
could be true for other indices as well. In cases when actual data is not available for all relevant historical periods, S&P DJI may employ a
process of using “Backward Data Assumption” (or pulling back) of ESG data for the calculation of back-tested historical performance.
“Backward Data Assumption” is a process that applies the earliest actual live data point available for an index constituent company to all prior
historical instances in the index performance. For example, Backward Data Assumption inherently assumes that companies currently not
involved in a specific business activity (also known as “product involvement”) were never involved historically and similarly also assumes that
companies currently involved in a specific business activity were involved historically too. The Backward Data Assumption allows the
hypothetical back-test to be extended over more historical years than would be feasible using only actual data. For more information on
“Backward Data Assumption” please refer to the FAQ. The methodology and factsheets of any index that employs backward assumption in the
back-tested history will explicitly state so. The methodology will include an Appendix with a table setting forth the specific data points and
relevant time period for which backward projected data was used.

Index returns shown do not represent the results of actual trading of investable assets/securities. S&P Dow Jones Indices maintains the index
and calculates the index levels and performance shown or discussed but does not manage actual assets. Index returns do not reflect payment
of any sales charges or fees an investor may pay to purchase the securities underlying the Index or investment funds that are intended to
track the performance of the Index. The imposition of these fees and charges would cause actual and back-tested performance of the
securities/fund to be lower than the Index performance shown. As a simple example, if an index returned 10% on a US $100,000 investment
for a 12-month period (or US $10,000) and an actual asset-based fee of 1.5% was imposed at the end of the period on the investment plus
accrued interest (or US $1,650), the net return would be 8.35% (or US $8,350) for the year. Over a three-year period, an annual 1.5% fee
taken at year end with an assumed 10% return per year would result in a cumulative gross return of 33.10%, a total fee of US $5,375, and a
cumulative net return of 27.2% (or US $27,200).
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