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INTRODUCTION

Equal weighting and fundamental weighting are both smart beta investment strategies known to earn
long-term excess returns over capitalization-weighted indices. Simple heuristics tend to generate
returns that rival more complex quant strategies. For example, DeMiguel, Garlappi, and Uppal in their
2009 Review of Financial Studies article show that complicated optimization-based solutions often
underperformed a simple equal-weighted strategy. The equally weighted or fundamentally weighted
strategies are not, however, equivalent in their performance or their cost structure. The gross perfor-
mance of equal-weight strategies falls behind that of the fundamental strategies largely because of
the selection bias. The net performance is affected by transaction costs that grow much faster with
the size of assets for equal-weight strategies.

In this paper, we compare the fundamental- and equal-weight strategies. We find that the gross per-
formance advantage goes to the fundamental strategy largely because it both selects and weights
stocks by a non-price based measure. (The equal-weight strategy selects the same stocks as the cap-
weight strategy). The gap in net performance is even greater because the equal-weight strategy suf-
fers from a more significant market impact due to higher turnover and a larger allocation to less liquid
names.

PERFORMANCE CHARACTERISTICS OF FUNDAMENTALLY WEIGHTED AND
EQUALLY WEIGHTED INDICES

Fundamental indexation has seen tremendous growth over the past decade. (For the fundamentally
weighted strategy, we follow the definition proposed in Arnott, Hsu, Moore [2005].) However, there
are other alternatives to capitalization weighting, most notably including an equal-weight strategy.
Major index providers started offering equal-weight versions of their indices in the 1990s, and the last
decade saw the emergence of ETFs and other investable vehicles linked to these indices.

For both strategies, we need to specify the number of constituents. The equal-weight strategy selects
the constituents by market capitalization; the Fundamental Index® strategy by the fundamental score.
Of course, as the number of constituents grows, the difference in the constituents between the two
indices shrinks (if we were to use the entire universe, the constituents would be identical). To deter-
mine eligibility, we chose to use the 85th percentile by cumulative market capitalization (for the cap-
weight and equal-weight strategies) or by cumulative fundamental weight (for the fundamental strat-
egy), which leaves a modest amount of room for the selection effect to play a role.

Performance and volatility figures for the cap-weighted, fundamentally weighted, and equal-weight-
ed strategies are set out in Table 1, which covers the G7 countries and Australia. (A more comprehen-
sive table appears in the Appendix.) Table 1 also displays the smart beta strategies’ tracking errors
vis-a-vis the cap-weighted index.

Both smart beta strategies exploit the weakness of the cap-weighted index—its natural tendency to
overweight companies that are overpriced by the market. Therefore, it is not surprising that both
strategies consistently and materially outperform the cap-weight strategy. Nonetheless, there is a
substantial difference in the performance of the fundamentally weighted and equally weighted strat-
egies: the former outperform the latter in almost all countries, with an average return advantage of
1-2%.

An argument commonly proposed in favor of equal-weight strategies is the significantly higher diver-
sification relative to the Fundamental Index strategy. However, diversification is not the ultimate goal
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TABLE 1. PERFORMANCE OF CAP-WEIGHT, RAFI, AND EQUAL-WEIGHT STRATEGIES BY COUNTRY (1985-2013)

PERFORMANCE VOLATILITY TE VS CAP
CAP RAFI EW  RAFI-EW CAP RAFI EW
Australia 12.4% 14.5% 7% 2.8% 234%  232%  237% 2.9% 4.4%
Canada 10.1% 13.1% 1.2% 2.0% 18.7% 17.2% 18.4% 5.5% 5.2%
France 12.8% 151% 14.1% 0.9% 21.3%  22.3% 21.7% 5.0% 41%
Germany 11.4% 14.6% 12.4% 2.3% 220%  221% 19.8% 4.5% 6.0%
Italy 10.0%  10.6% 9.9% 0.7% 256%  26.6%  255% 5.5% 5.0%
Japan 5.0% 8.8% 6.2% 2.6% 221% 22.2% 21.7% 5.8% 5.6%
United Kingdom n.7% 13.7% 12.6% 11% 18.0% 19.3% 19.2% 4.4% 4.5%
United States 9.9% 1M.9% 1.0% 0.9% 15.0% 151% 16.4% 4.8% 4.0%

Source: Research Affiliates, LLC.

in itself; rather, it is a means to achieving the desired risk characteristics. And, as can be seen from
Table 1, the volatility and tracking error of the equal-weight indices are in the same ballpark as those
of the fundamentally weighted indices. It may be surprising that the much broader diversification of
the equal-weight strategy does not ensure materially better risk characteristics. However, most of the
benefits of diversification can be achieved with a relatively small number of stocks; reducing concen-
tration further results only in marginal improvements.?

It is important to emphasize that much of the outperformance of the fundamental- versus equal-
weight strategy is due to the selection effect. Capitalization as a criterion to select stocks for the
equally weighted strategy favors the high price, potentially overpriced, stocks. The equally weighted
strategy further exacerbates the potential problem of favoring overpriced stocks by giving them a
significant weight in the portfolio. If we were to equal-weight the entire universe, the performance
difference between the fundamentally and equally weighted strategies would shrink materially. In this
case however, the equal-weight index would have a significant weight in many extremely small stocks,
further increasing the market impact costs

IMPLEMENTATION CHARACTERISTICS

The costs of running an index-based strategy are largely composed of fees and market impact. Under
competitive pressure, there is no reason to expect the fees to be very different; more importantly, the
fees are likely to fall as the assets under management (AUM) grow. Beyond a certain level of invest-
ment, the market impact of trading represents the dominant share of transaction costs.

In estimating market impact, we follow the approach proposed in Aked and Moroz (2013), which
postulates a linear per-security price impact and aggregates it across all the securities in the index.
This approach predicts that:

1. the market impact on performance (in bps) is proportional to the aggregate AUM invested in the
strategy by all investors; and

2. the scaling factor depends on both turnover of the strategy (primarily the turnover resulting from
additions and deletions) and the “tilt,” or the degree to which index weights deviate from a trade
volume-weighted index.

To obtain an estimate of the costs, then, we need to specify the amount of assets. In the following
table, we show how the performance looks after adjustment for various amounts of AUM. An equal-
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weight strategy has a larger turnover and a more pronounced tilt and, therefore, its net performance
falls off with asset size much faster than a fundamental strategy.

Table 2 presents the impact of transaction costs on the performance of cap-weighted, fundamen-
tally weighted, and equal-weighted indices at several levels of global AUM; the assets are allocated
to the countries in proportion to the market cap in order to create a meaningful cross-country com-
parison of costs. Because the market impact model we utilize needs to be calibrated to a specific in-
dex, we standardize all results to correspond to a 50 bps market impact for the $2 trillion in the U.S.
market capitalization-weighted strategies. A more comprehensive version of Table 2 is presented in
the Appendix.

TABLE 2. NET OUTPERFORMANCE (1985-2013)

EXCESS RETURN OF RAFI OVER CAP EXCESS RETURN OF EW OVER CAP
AT THE SPECIFIED GLOBAL AUM ($B) AT THE SPECIFIED GLOBAL AUM ($B)
0 100 200 500 1,000
Australia 206% 2.02% 1.98% 1.87% 1.68% -0.72% -0.91% -1.09%  -1.64% -2.56%
Canada 3.01% 298% 296% 288% 275% 1.05% 0.87% 0.69% 014% -0.77%
France 2.25%  2.22% 219% 210% 1.95% 1.31% 1.23% 114% 0.88%  0.44%
Germany 3.22%  3.20% 318% 3.12% 3.02% 095% 0.87% 0.78%  0.51% 0.07%
Italy 0.60% 059% 057% 052% 0.44% -0.08% -0.67%  -1.26% -3.03% -5.98%
Japan 3.80% 3.77%  3.75% 3.69%  3.59% 1.21% 1.08% 095%  0.55% -012%
United Kingdom  2.02%  1.98% 1.95% 1.84% 1.67% 097%  0.81% 0.65% 017% -0.64%
United States 1.92% 190%  1.88% 1.81% 1.71% 1.05% 096% 0.87%  0.61% 0.16%

Source: Research Affiliates, LLC.

CONCLUSION

The net performance of equal-weight strategies suffers as the global size of assets grows into the
hundreds of billions of dollars, eventually falling behind that of the cap-weight strategies. The funda-
mental strategies have materially stronger gross and net performance compared to the equal weight.
The gross performance differences are driven mainly by the selection effect in the fundamental strat-
egy. The net performance additionally benefits from the lower turnover and lower weight in low li-
quidity companies.

ENDNOTES

1. Asfar back as the 1970s, Wells Fargo launched a fund based on an equal-weight index of NYSE stocks. That experiment
failed due to high turnover and the high brokerage fees prevalent at the time.

2. Aportfolio whose top three stocks account for 60% of the weight can be greatly improved by reducing the concentration

by half. A portfolio where the top three stocks account for 10% of the weight is already well-diversified, and reducing the
concentration by half has little if any impact.
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APPENDIX
TABLE A1. PERFORMANCE OF CAP-WEIGHT, RAFI, AND EQUAL-WEIGHT STRATEGIES BY COUNTRY
PERFORMANCE VOLATILITY TE VS CAP
CAP RAFI EW  RAFI-EW CAP RAFI EW

EM 5.9% 16.0% 7.8% 8.3% 245%  264% @ 241% 8.3% 3.6%
Austria 1.7% 17.0% 11.9% 51% 252%  247%  23.9% 6.8% 5.2%
Australia 12.4% 14.5% M.7% 2.8% 234%  23.2%  237% 2.9% 4.4%
Belgium 12.4% 12.4% 14.4% -1.9% 20.8%  231% 20.0% 8.2% 5.6%
Denmark 13.4% 15.7% 13.8% 1.9% 19.3%  20.9% 19.5% 6.8% 5.7%
Finland 6.1% 8.5% 6.5% 2.0% 31.5%  263%  26.8% 15.5% 14.6%
France 12.8% 151% 14.1% 0.9% 21.3%  22.3% 21.7% 5.0% 41%
Germany M.4% 14.6% 12.4% 2.3% 220%  221% 19.8% 4.5% 6.0%
Greece 4.9% 8.2% 5.2% 3.0% 37.0% 40.6%  36.9% 12.0% 11.5%
Hong Kong 14.6% 17.4% 14.0% 3.4% 27.0%  27.0%  27.3% 6.3% 7.2%
Ireland 12.8% 1.8% 14.7% -3.0% 222%  327% @ 241% 21.3% 10.2%
Israel -9.2% 7.8% -1.7% 9.5% 339%  258% 30.9% 28.2%  20.5%
Italy 10.0%  10.6% 9.9% 0.7% 25.6%  26.6%  255% 5.5% 5.0%
Japan 5.0% 8.8% 6.2% 2.6% 221% 22.2% 21.7% 5.8% 5.6%
Netherlands 12.2% 14.2% 12.5% 1.6% 195%  22.0% 18.8% 5.7% 4.4%
New Zealand 5.9% 4.9% 7.0% -21% 247%  26.8%  255% 8.3% 6.6%
Norway 12.4% 15.2% 10.1% 51% 25.9% 27.0%  261% 5.8% 7.8%
Portugal 4.5% 71% 5.2% 1.9% 221% 229%  22.5% 6.0% 5.2%
Singapore 10.0% 13.4% Mn.7% 1.8% 25.0%  27.3% 27.6% 7.0% 7.2%
Spain 7.7% 1.3% 7.5% 3.8% 23.8%  251% 22.8% 1.2% 5.9%
Sweden 14.8% 17.3% 16.4% 0.9% 256%  255%  24.3% 8.5% 71%
Switzerland 14.5% 13.9% 13.5% 0.4% 17.8%  201% 19.8% 6.1% 6.5%
United Kingdom 1M.7% 13.7% 12.6% 11% 18.0% 19.3% 19.2% 4.4% 4.5%
Canada 10.1% 13.1% 11.2% 2.0% 18.7% 17.2% 18.4% 5.5% 5.2%
United States 9.9% 11.9% 11.0% 0.9% 15.0% 151% 16.4% 4.8% 4.0%
Korea 9.3% 10.5% 7.8% 2.7% 399%  423% 421% 8.7% 11.8%
Taiwan 2.2% 5.5% 1.7% 3.7% 28.2%  282%  30.8% 7.0% 7.2%
Brazil 8.7% 15.6% 9.4% 6.2% 38.6% 374%  36.5% M1% 10.1%
China 7.5% 1.3% 8.1% 3.2% 41.4%  46.6%  43.6% 14.3% 10.5%
Russia 11.8% 9.7% 18.2% -8.4% 48.1% 46.6% 41.2% 23.3% 19.8%
South Africa 10.3% 13.1% 1n.2% 1.9% 281% 27.5%  28.0% 7.2% 5.8%
India 9.2% 14.9% 12.4% 2.5% 31.5%  341% 33.2% 12.6% 8.6%
Average 9.3% 12.3% 10.3% 21% 26.5% 273%  26.3% 9.2% 7.7%

Note: 1985-2013 for Developed Markets, 1997-2013 for Emerging Markets.
Source: Research Affiliates, LLC.
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TABLE A2. NET OUTPERFORMANCE

EXCESS RETURN OF RAFI OVER CAP EXCESS RETURN OF EW OVER CAP
AT THE SPECIFIED GLOBAL AUM ($B) AT THE SPECIFIED GLOBAL AUM ($B)
0 100 200 500 1,000

EM 1014% 10.09% 10.03% 9.87%  9.60% 1.89% 1.55% 122% 0.23% -143%
Austria 5.29% 521%  513% 490%  4.51% 0.20% -0.04% -0.28% -099% -219%

Australia 206% 2.02% 1.98% 1.87% 1.68% -0.72% -091%  -1.09% -1.64% -2.56%
Belgium -0.01% -0.06% -0.10% -0.24% -0.46% 1.93% 1.75% 1.56% 1.02%  0.12%

Denmark 2.24% 217%  210% 1.89% 1.53% 038% 0.20% 0.02% -0.53% -1.44%
Finland 2.4% 238% 236%  227%  213% 043% 018% -0.07% -0.82% -2.07%
France 2.25%  2.22% 219% 210% 1.95% 1.31% 1.23% 114% 0.88%  0.44%
Germany 3.22%  3.20% 318% 312% 3.02% 095% 087% 0.78%  0.51% 0.07%
Greece 3.23% 318%  312% 296%  2.68% 0.22% 0.07% -0.09% -0.56% -1.34%
HongKong 275%  2.68% 2.61% 2.39%  2.02% -0.66%  -1.27%  -1.89% -372% -6.79%
Ireland -1.07% -1M%  -115% -1.27%  -1.48% 1.90% 1.78% 1.66% 1.29%  0.69%
Israel 17.00% 16.94% 16.87% 16.67% 16.35% 753% 6.89% 6.26%  4.35% 116%

Italy 0.60% 059% 057% 0.52% 0.44% -0.08% -0.67% -1.26% -3.03% -5.98%
Japan 3.80% 3.77%  3.75% 3.69%  3.59% 1.21% 1.08% 095%  0.55% -012%

Netherlands 1.97% 1.94% 1.91% 1.82% 1.67% 0.37% -0.20% -0.77% -248% -533%
NewZealand -097%  -110% -1.22%  -1.59% -2.21% 116% 0.71% 0.26% -1.08% -3.33%
Norway 277%  274%  2.71% 2.61% 2.45% -235% -276% -316% -437% -6.39%
Portugal 2.51% 247%  242%  2.29%  2.07% 0.62% 0.53% 0.44% 016% -0.30%
Singapore 3.48% 341% 333% 311% 2.73% 1.72% 1.29% 0.85% -0.44% -2.60%
Spain 357%  354% 352%  344%  3.32% -0.21% -0.31% -041% -0.71% -1.21%
Sweden 2.53% 251% 248% 2.41% 2.29% 1.67% 1.55% 1.44% 1.09%  0.52%
Switzerland -0.60% -0.64% -0.67% -0.77% -0.93% -1.04%  -1.20% -1.36% -1.84% -2.63%
United Kingdom  2.02%  1.98% 1.95% 1.84% 1.67% 097%  0.81% 0.65% 017% -0.64%
Canada 3.01% 298% 296% 288% 275% 1.05% 0.87% 0.69% 014% -0.77%
United States 1.92% 190%  1.88% 1.81% 1.71% 1.05% 096% 0.87% 0.61% 0.16%
Korea 1.22% 117% 112% 096% 0.71% -148%  -1.71% -195%  -2.64% -3.79%
Taiwan 3.26% 317%  3.09% 284%  2.42% -0.49% -0.86% -1.24% -236% -4.23%
Brazil 697%  695% 692% 6.84% 6.71% 0.73%  0.52% 0.31% -0.32% -1.37%
China 376%  3.68% 3.60% 337% 297% 055% 0.21% -013% -116%  -2.87%
Russia -210%  -218% -2.26%  -2.52% -2.94% 6.35%  594% 554% 432% 2.30%
South Africa 2.81% 276%  2.71% 256%  2.31% 094% 079%  0.64% 0.20% -0.54%
India 570%  565% 559%  543%  516% 315% 2.74% 2.33% 110%  -0.95%
Average 31% 3.0% 3.0% 2.8% 2.6% 1.0% 0.7% 0.4% -0.4% -1.7%

Note: 1985-2013 for Developed Markets, 1997-2013 for Emerging Markets.
Source: Research Affiliates, LLC.
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By accepting this document you agree to keep its contents confidential and not to use the information contained in this document, and in the
other materials you will be provided with, for any purpose other than for considering a participation in the proposed transactions. You also
agree not to disclose information regarding the transactions to anyone within your organization other than those required to know such in-
formation for the purpose of analyzing or approving such participation. No disclosure may be made to third parties (including potential co-
investors) regarding any information disclosed in this presentation without the prior permission of Research Affiliates, LLC.

The material contained in this document is for information purposes only. This material is not intended as an offer or solicitation for the
purchase or sale of any security or financial instrument, nor is it advice or arecommendation to enter into any transaction. Research Affiliates
and its related entities do not warrant the accuracy of the information provided herein, either expressed or implied, for any particular pur-
pose.

THE INDEX DATA PUBLISHED HEREIN IS SIMULATED, UNMANAGED AND CANNOT BE INVESTED IN DIRECTLY. PAST SIMULATED PER-
FORMANCE IS NO GUARANTEE OF FUTURE PERFORMANCE AND IS NOT INDICATIVE OF ANY SPECIFIC INVESTMENT. ACTUAL IN-
VESTMENT RESULTS MAY DIFFER. The simulated data contained herein is based on the patented non-capitalization weighted indexing
system, method and computer program product (see Robert D. Arnott, Jason Hsu and Philip Moore. 2005. “Fundamental Indexation.” Finan-
cial Analysts Journal [March/April1:83-99).

Any information and data pertaining to indexes contained in this document relates only to the index itself and not to any asset management
product based on the index. No allowance has been made for trading costs, management fees, or other costs associated with asset manage-
ment as the information provided relates only to the index itself. With the exception of the data on Research Affiliates Fundamental Index, all
other information and data are based on information and data available from public sources.

Investors should be aware of the risks associated with data sources and quantitative processes used in our investment management process.
Errors may exist in data acquired from third party vendors, the construction of model portfolios, and in coding related to the index and port-
folio construction process. While Research Affiliates takes steps to identify data and process errors so as to minimize the potential impact of
such errors on index and portfolio performance, we cannot guarantee that such errors will not occur.

The trade names Fundamental Index®, RAFI®, the RAFI logo, and the Research Affiliates® corporate name and logo are registered trademarks
and are the exclusive intellectual property of Research Affiliates, LLC. Any use of these trade names and logos without the prior written
permission of Research Affiliates, LLC is expressly prohibited. Research Affiliates, LLC reserves the right to take any and all necessary action
to preserve all of its rights, title and interest in and to these marks.

Various features of the Fundamental Index® methodology, including an accounting data-based non-capitalization data processing system
and method for creating and weighting an index of securities, are protected by various patents, and patent-pending intellectual property of
Research Affiliates, LLC. (See all applicable US Patents, Patent Publications, and Patent Pending intellectual property located at http:/www.
researchaffiliates.com/Pages/legal.aspx#d, which are fully incorporated herein.) The views and opinions expressed are those of the authors
and not necessarily those of Research Affiliates, LLC. The opinions are subject to change without notice.

©2014 Research Affiliates, LLC. All rights reserved.
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