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KEY POINTS

1. Expected return is the return
of an average stock plus the
return due to the investor's
skill.

2. Traditional indexing does
not come up to the expected
return of uninformed investors.

3. Active managers evaluated
against cap-weighted indices
have to surmount the bench-
mark's return drag before they
can add value.
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Measuring the “Skill" of Index Portfolios

The gently satirical variety show “A Prairie
Home Companion,” long running on public
radio in the United States, has made the fic-
tional town of Lake Wobegon famous. The
residents of Lake VWobegon believe that in
their town “all the women are strong, all the
men are good looking, and all the children
are above average.” But the townsfolk are
outlandishly optimistic. Clearly, we recognize
that everyone can't be above average; indeed,
we would generally suspect naiveté when met
with such unrealistic positivity. Nonetheless,
when it comes to investing, most of us live in
Lake Wobegon; we believe we can select win-
ning stocks and top quartile managers. Most
of us think we are above average.! Indeed, the
irony is that it is the select few who aspire to
achieve middling results—the 20% of inves-
tors who index—who achieve consistent
net-of-fees outperformance against Lake
Wobegon investors.

When conducting manager searches, we hope
to find skilled managers who know which
stocks are misvalued and can translate this
information into meaningful outperformance.
Inevitably, however, when choosing money
managers about half of us will be below aver-
age. Those who accept that it is hard to find
managers who consistently outperform opt for
index investing. A passive index does not have
the informational advantage that an active
manager might possess, but at least the inves-
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tors will earn a market return without the high
cost of active management.

In this issue, we are uninterested in rehashing
the old topic of the benefit of index investing.
Instead we question one of the key tenets of
index investing.

Is it, in fact, true that traditional index inves-
tors have earned returns that can be reason-
ably earned by uninformed investors? Is it true
that by investing in the cap-weighted index
we receive the average return associated with
an uninformed selection of stocks? Surpris-
ingly, we find that traditional indexing—and
active managers who hug the benchmark
(closet indexers)—deliver below-average
returns.? They systematically deliver returns
that are inferior to the expected returns of
uninformed investors.

Expected Returns

Uninformed investors cannot distinguish
between good stocks and bad ones, and their
portfolio returns will deviate from the return
of an average stock in a random manner. In
comparison, informed investors invest more
in stocks that are likely to perform well, and
avoid those that are likely to perform worse.
There is an intuitive mathematical identity
which captures this idea and decomposes
any portfolio’'s expected return into the sum
of two components:

Rp = Elr,,1 + nxcovlr,w]l m
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where
o Rp = expected return of investor's

portfolio;

e E[r,,. 1 = expected return of unin-
formed investor (return of an average
stock);

e nXx cov[r’., W/.] = covariance between
the weights assigned to each stock and
the subsequent returns.?

Covariance measures how much two vari-
ables move together: If the strategy assigns
more weight to better-performing stocks,
covariance is positive; if the strategy assigns
more weight to worse-performing stocks, it
is negative; and if the stock assignment is
random, this term is zero. The covariance
of stock weights and returns reflects how
informed the investor is. In other words, it
captures the investor's skill.

The relationship above is widely used in
the financial literature to estimate the skill
of managers.* The expected return of a
portfolio is the sum of the return for an
average stock and the return due to the
investor's skill. The first component is quite
intuitive. The return of an average stock
is the expected return of the uninformed
investor who selects stocks haphazardly.
An informed investor would invest more
in stocks expected to have higher returns
and less in stocks expected to have lower
returns. The better the investor is able to
predict stocks' relative returns, and the
more conviction with which these views are
expressed in the portfolio, the higher the
portfolio return.

The “Skill" of an Index
Portfolio

Recognizing that they are unlikely to select
skilled money managers, many market

participants choose index-based alterna-
tives which presumably deliver the return

‘ ‘Most of us think we are
above average. , ,

that would be similar to a portfolio of
stocks chosen by an uninformed inves-
tor; that is, the return of the average
stock. Choosing an index spares inves-
tors from paying high fees to unskilled
managers.

The return decomposition that we intro-
duced in the previous section can help
us determine whether index investing
offers expected returns equivalent to the
returns that uninformed investors can,
in principle, achieve. We can simulate
index weights and check the level of skill
represented by the covariance between
the index constituents’ weights and sub-
sequent returns. If the index does indeed
deliver a return matching that of an unin-
formed manager, then the covariance
term showing skill will be zero. We will
examine the following five options, four
smart beta indices and one traditional
cap-weighted index:

e Anequal-weighted strategy;

e The average of 100 portfolios of 30
randomly selected stocks;

e A minimum variance strategy;

¢ Afundamentally weighted strategy,
where the weights are proportional
to company size as represented by
financial accounting measures; and

e A cap-weighted index.

Some of these options have been around
for many years and have large amounts
of assets under management; others are
younger and only now gaining widespread
acceptance. The first four indices fall into
the category of smart betas, strategy indices
which do not base weights on price-related
measures such as capitalization.® Ironically
the category of smart beta also includes
the portfolios of randomly selected stocks.
Table 1shows the return decomposition for

the five strategies.

Most of the strategies examined here do
not exhibit skill at a level that is statistically
different from zero. This is what one would
expect of rules-based strategies which

trade only on publicly available information.

‘ ‘Traditional index returns
are inferior to the expected
returns of uninformed
investors. , ,

The one exception is the cap-weighted
index. It has a statistically significant nega-
tive covariance term. In the U.S. market,
over the period 1962 through 2012, the
negative return translates into approxi-

mately 200 bps of drag per year.

Table 1. Indices’ Imputed Levels of Skill, 1964-2012

Investor's Skill Statistical Significance of

Index (Covariance of Weights Investor's Skill
and Expected Returns) (t-statistic)

Equal-Weighted 0.0000 0.00 No skill
Average of 100 Portfolios of .
30 Random Stocks -0.0002 -0.03 No skill
Minimum Variance -0.0057 -043 No skill
Fundamentally Weighted -0.0021 -0.24 No skill
Cap-Weighted -0.0199 -2.52 Negative skill

Source: Research Affiliates
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Cap-weighted indices are the most com-
monly used option for passive investing,
yet the expected return of a cap-weighted
index is lower than that of an approach in
which stocks are randomly selected and
weighted. That's the news from Lake
Wobegon. But what accounts for this
outcome?

Benchmark Choice and
Performance Timeframe
Listeners perceive that the residents of
Lake Wobegon are, in many respects, lim-
ited, quirky, and decidedly below average.
But the residents see themselves, and all
their children, as better than mediocre.
People are prone to avoid facing reality
by spinning compelling but nonetheless
fanciful narratives.® When it comes to
investment management, some investors
believe, “We are well aware of the inferi-
ority of the cap-weighted index approach.
That is exactly why we use active man-
agement!” Are they right? Does opting
for active management automatically
free us from the curse of capitalization

weighting?

In theory, when we hire active manag-
ers, we want them to buy stocks which
are more likely to perform well and avoid
stocks whose prospective performance
is poor. In principle we expect the active
portfolio to deviate substantially from the
benchmark. In other words, to deviate

with conviction.

In practice, however, we fire active
managers if they underperform the cap-
weighted benchmark over a three-year
period. Our trigger-happy behavior cre-
ates incentives for managers to avoid

trades with long payoff periods and the
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corresponding risk of short-term under-
performance. For rational managers with
sizeable assets under management,
hugging the benchmark in pursuit of a
lower tracking error than the competing
managers is one effective strategy to
avoid outsized underperformance and

the associated termination.

In summary, regardless of what we say,
what we do incentivizes managers to
hew to the cap-weighted benchmark and
not to enter profitable trades that induce
higher tracking error and/or are risky in
the short term. This means that the aver-
age active manager will have a portfolio
very similar to the cap-weighted index,
and, accordingly, he or she will experi-
ence the same return drag. The better
active managers will add value relative to
the cap-weighted benchmark, but their
starting point means that they have to
overcome the return drag before they
can begin to exhibit outperformance that
can match the results of naive weight-
ing schemes like equal or even random
weighting. In contrast, any portfolio
which employs mechanical rebalancing
rules to create target weights that are
unrelated to prices will give investors a

head start against active managers.

‘ ‘ People are prone to avoid
reality by spinning fanciful
narratives.’ ’

Suppose you want to hire an active man-
ager but avoid the return drag associated
with  the cap-weighted benchmark.
What should you do? The answer might
be simpler than you think. Start with
incentives. Tell your active managers

you don't take tracking error into account.
Better yet, tell your active managers you
do take tracking error into account and
expect it to be large. Managers whose
tracking error is small aren't active; they
don't have their own opinions, or don't
hold them strongly. Similarly, lengthening
the evaluation period—and sticking to it—
will enable managers to take advantage of

value bets with long-term payoffs.

Conclusion

The skill of the informed fund manager
is investing in stocks that are likely to
perform better than average and avoid-
ing those that are likely to perform worse.
Investors and consultants devote consid-
erable resources to deciding whether or
not a manager is skillful. Ironically, though,
when it comes to passive investing, they
completely abandon the framework of per-
formance evaluation; they simply accept
on faith that the standard cap-weighted
benchmark is the optimal “uninformed”
portfolio. But what if they were to examine
the “management” skill of index portfolios
in the same way they examine the results

of active managers?

Our analysis shows that cap-weighted
indices amazingly have negative skill as
measured by the standard analytics used
to judge active managers. Cap-weighting
systematically allocates larger weights
to overpriced stocks and smaller weights
to underpriced stocks. Active managers
benchmarked to cap-weighted indices
have to overcome this return drag before
they can start adding value. The same
analysis applied to smart beta indices
reveals that they are not plagued by the
same problem. Smart beta investing, an
alternative to negatively skilled passive
management, can also complement unen-
cumbered active managers.
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Endnotes

1.

a

That experts tend to overestimate their ability to make predictions and estimates
is well established. Kahneman (2011), in particular, discusses the commonplace
trait of "overconfident optimism” among experts (see especially pages 261-
265). Dunning and Kruger (1999) present experimental evidence that inexpert
individuals are doubly encumbered: they overestimate their ability and lack the
metacognitive ability to realize it. Further research on the Dunning-Kruger effect
(Ehrlinger et al., 2008) indicates that, in viewing their performance too favorably,
the inexpert do not underestimate others' abilities; rather, they fail to recognize
their own errors.

By definition, broad cap-weighted indices match the return of the market portfo-
lio; that is, the aggregate return of all the stocks held at market weights. In other
words, traditional indices deliver the market-weighted average return. They do
not, however, deliver the return of the average asset.

Equation (1) can be derived trivially by noting the definition of covariance:
cov[ab] = E[ab] - E[alE[b].

Rp =nxElr,wl=nxElr]xEw]+nxcovlr,w]=

Rﬂ = E[r] +nxcovlr, w]l.

At time tO we estimate R = Zin: 1Lr, w], the ex ante return of a portfolio. Ex ante
the weights w, and returns r, are unknown and represent 11D random variables.
It may be counterintuitive to think of portfolio weights as random variables. A
useful analogy may be to try to compare the performance of different portfolios
ten years from now. At the present moment both future weights and future
returns represent random variables. All we know is the statistical distribution
of weights and returns in different portfolios. In the beginning of the investment
period, at time t1, the weights of the portfolio come to be specified. The returns
are realized in the end of the investment period, at time t2. The expectation and
covariance are both cross sectional operators here. For the last step in the equa-

tion we used the fact that ex ante E[w, ] = Vn.
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See, for instance, Grinblatt and Titman (1993).

5. The designation “smart beta” was coined by Towers Watson consultants. The
term is not meant to be derogatory to providers of traditional indices whose
returns are driven by market beta. The originators’ intent was to suggest that
investors would benefit from strategies that tap multiple sources of return.

6. Tuckett and Taffler (2012) report that storytelling is one of the most important
ways fund managers deal with the anxiety of making investment decisions
under conditions of uncertainty. In particular, managers tell stories to explain
their successes and failures in ways that tend to preserve or enhance their
self-esteem. The authors do not say that fund managers confabulate, but they
suggest that the plausibility and coherence of their narratives may be valued

more than their accuracy.
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Performance Update

FTSE RAFI® Equity Index Series*

ANNUALIZED
TOTAL RETURN AS OF 1/31/14 BLOOMBERG 10 YEAR
TICKER YTD 12 MONTH 3YEAR 5YEAR 10 YEAR VOLATILITY
FTSE RAFI” All World 3000 TFRAW3 -3.79% 15.70% 7.85% 19.09% 9.38% 18.57%
MSCI All Country World? GDUEACWEF -3.98% 13.28% 8.27% 16.66% 710% 16.59%
FTSE RAFI* Developed ex US 10003 FRXIXTR -3.43% 14.99% 4.92% 15.77% 7.94% 20.25%
MSCI World ex US* GDDUWXUS -4.02% 119% 5.64% 14.33% 6.98% 18.21%
FTSE RAFI® Developed ex US Mid Small® TFRDXUSU -1.69% 15.41% 6.51% 19.75% 10.75% 18.81%
MSCI World ex US Small Cap® GCUDWXUS -1.71% 18.13% 7.07% 19.89% 8.98% 20.14%
FTSE RAFI® Emerging Markets’ TFREMU -7.72% -15.51% -6.32% 13.79% 12.85% 24.40%
MSCI Emerging Markets® GDUEEGF -6.47% -9.85% -3.03% 1513% 10.40% 23.96%
FTSE RAFI*1000° FRIOXTR -3.73% 23.01% 14.39% 23.90% 8.73% 1716%
Russell 1000 RUTOINTR -319% 22.23% 14.14% 19.84% 7.23% 14.97%
S&P 500 SPTR -3.46% 21.52% 13.93% 1919% 6.83% 14.67%
FTSE RAFI® US 1500 FRISUSTR -3.99% 28.59% 15.00% 28.27% 11.02% 21.74%
Russell 2000™ RU20INTR -2.77% 27.03% 14.69% 22.26% 8.31% 19.70%
FTSE RAFI® Europe™” TFREUE -0.86% 19.61% 6.66% 15.56% 716% 17.50%
MSCI Europe™ GDDLE15 -1.76% 1514% 8.33% 14.69% 6.47% 14.43%
FTSE RAFI” Australia®” FRAUSTR -3.09% 13.50% 10.19% 14.87% 10.02% 13.55%
S&P/ASX 2007 ASAS5T -3.03% 11.06% 7.77% 12.90% 9.40% 13.63%
FTSE RAFI® Canada™®" FRCANTR -0.09% 1316% 5.36% 15.65% 8.98% 13.44%
S&P/TSX 60" TX60AR 0.53% 11.40% 3.31% 11.65% 7.79% 13.88%
FTSE RAFI® Japan®®” FRIPNTR -6.34% 34.04% 11.54% 1.91% 4.48% 19.88%
MSCI Japan? GDDLIN -6.71% 31.98% 12.28% 1.27% 3.38% 19.33%
FTSE RAFI” UK FRGBRTR -2.75% 10.32% 8.61% 15.34% 8.52% 15.58%
MSCIUK?™ GDDLUK -3.55% 7.30% 746% 13.63% 7.78% 13.64%
*To see the complete series, please go to: http://www.ftse.com/Indices/FTSE_RAFI_Index_Series/index.jsp.
**The above indices have been restated to reflect the use of local currencies for all single country strategies and EUR for Europe regional strategies rather than USD.
Russell Fundamental Index Series*
ANNUALIZED
TOTAL RETURN AS OF 1/31/14 BLOOMBERG 10 YEAR
TICKER YTD 12 MONTH 3YEAR 5YEAR 10 YEAR VOLATILITY
Russell Fundamental Global Index Large Company?* RUFGLTU -3.97% 16.36% 9.23% 18.56% 9.49% 16.89%
MSCI All Country World Large Cap? MLCUAWOG -419% 12.78% 8.22% 16.13% 6.71% 16.29%
Russell Fundamental Developed ex US Index Large Company?® RUFDXLTU -3.26% 16.36% 6.00% 14.94% 8.49% 18.34%
MSCI World ex US Large Cap? MLCUWXUG -4.36% 10.45% 5.57% 13.95% 6.65% 18.10%
Russell Fundamental Developed ex US Index Small Company?® RUFDXSTU -1.79% 19.24% 8.89% 19.56% 10.86% 1817%
MSCI World ex US Small Cap® GCUDWXUS -1.71% 1813% 7.07% 19.89% 8.98% 2014%
Russell Fundamental Emerging Markets?® RUFGETRU -6.80% -8.58% -2.48% 16.94% 14.00% 23.97%
MSCI Emerging Markets® GDUEEGF -6.47% -9.85% -3.03% 15.13% 10.40% 23.96%
Russell Fundamental US Index Large Company3° RUFUSLTU -4.05% 21.88% 14.75% 21.94% 9.08% 15.54%
Russell 1000 RUTOINTR -319% 22.23% 14.14% 19.84% 7.23% 14.97%
S&P 500" SPTR -3.46% 21.52% 13.93% 1919% 6.83% 14.67%
Russell Fundamental US Index Small Company?' RUFUSSTU -3.26% 26.40% 15.18% 27.95% 12.09% 20.74%
Russell 2000™ RU20INTR -2.77% 27.03% 14.69% 22.26% 8.31% 19.70%
Russell Fundamental Europe®"” RUFEUTE -113% 17.76% 7.27% 16.02% 8.40% 15.83%
MSCI Europe®™ GDDLET5 -1.76% 15.14% 8.33% 14.69% 6.47% 14.43%
“To see the complete series, please go to: http:/www.russell.com/indexes/data/Fundamental/About_Russell_Fundamental_indexes.asp.
“*The above indices have been restated to reflect the use of local currencies for all single country strategies and EUR for Europe regional strategies rather than USD.
620 Newport Center Drive, Suite 900 | Newport Beach, CA 92660 | +1(949) 325 - 8700 | www.researchaffiliates.com Page 5

research
affiliates



FUNDAMENTALS Lo | rebruary 2014

Performance Update

Fixed Income/Alternatives

ANNUALIZED
TOTAL RETURN AS OF 1/31/14 BLOOMBERG 10 YEAR
TICKER YTD 12 MONTH 3YEAR 5YEAR 10 YEAR VOLATILITY
RAFI® Bonds US Investment Grade Master® = 2.04% 0.84% 5.83% 8.53% 5.70% 5.82%
ML Corporate Master®* COAO 1.78% 1.03% 5.89% 9.24% 5.38% 5.95%
RAFI* Bonds US High Yield Master® = 0.67% 4.38% 8.53% 17.03% 9.08% 9.44%
ML Corporate Master Il High Yield BB-B*¢ HOA4 0.71% 5.95% 8.31% 1516% 7.74% 914%
RAFI* US Equity Long/Short®’ = -1.69% 8.04% 2.31% 11.16% 4.60% 11.20%
1-Month T-Bill*® GBIM 0.00% 0.03% 0.05% 0.07% 1.49% 0.52%
FTSE RAFI” Global ex US Real Estate® FRXR -5.50% -1.36% 4.61% 19.57% = =
FTSE EPRA/NAREIT Global ex US*° EGXU -4.09% -5.22% 4.50% 16.45% — —
FTSE RAFI" US 100 Real Estate® FRUR 2.85% 3.28% 9.65% 2744% = =
FTSE EPRA/NAREIT United States*? UNUS 418% 2.93% 9.57% 2210% — —
Citi RAFI Sovereign Developed Markets Bond Index Master* CRFDMU 0.29% -0.96% 3.66% 5.44% 5.28% —
Merrill Lynch Global Governments Bond Index 1144 WOGI1 1.62% -1.34% 1.87% 3.56% 4.33% —
a;iezﬁlaz?evﬁgeign Emerging Markets Local Currency Bond CRFELMU 455% 15.00% . - - -
JPMorgan GBI-EM Global Diversified*® JGENVUUG -4.63% -13.81% — — — —
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Definition of Indices:

The FTSE RAFI® All World 3000 Index is a measure of the largest 3,000 companies, selected and weighted using fundamental factors; (sales, cash flow, dividends, book value), across both developed and emerging markets.

The MSCI All Country World Index is a free float-adjusted market capitalization weighted index that is designed to measure the equity market performance of developed and emerging markets.

The FTSE RAFI® Developed ex US 1000 Index is a measure of the largest 1000 non U.S. listed, developed market companies, selected and weighted using fundamental factors; (sales, cash flow, dividends, book value).

The MSCI World ex US Index is a free float-adjusted market capitalization weighted index that is designed to measure the equity market performance of developed markets, excluding the United States.

The FTSE RAFI® Developed ex US Mid Small Index tracks the performance of small and mid-cap companies domiciled in developed international markets (excluding the United States), selected and weighted based on the following four fundamental measures of firm size: sales,

cash flow, dividends and book value.

(6) The MSCI World ex US Small Cap Index is a free float-adjusted market capitalization weighted index that is designed to measure the equity market performance of small cap developed markets, excluding the United States.

(7) The FTSE RAFI® Emerging Markets Index comprises the largest 350 Emerging Market companies selected and weighted using fundamental factors (sales, cash flow, dividends, book value).

(8) The MSCI Emerging Markets Index is an unmanaged, free-float-adjusted cap-weighted index designed to measure equity market performance of emerging markets.

(9) The FTSE RAFI® 1000 Index is a measure of the largest 1,000 U.S. listed companies, selected and weighted using fundamental factors; (sales, cash flow, dividends, book value).

(10) The Russell 1000 Index is a market-capitalization-weighted benchmark index made up of the 1,000 highest-ranking U.S. stocks in the Russell 3000.

(1) The S&P 500 Index is an unmanaged market index that focuses on the large-cap segment of the U.S. equities market.

(12) The FTSE RAFI® US 1500 Index is a measure of the 1,001st to 2,500th largest U.S. listed companies, selected and weighted using fundamental factors; (sales, cash flow, dividends, book value).

(13) The Russell 2000 is a market-capitalization weighted benchmark index made up of the 2,000 smallest U.S. companies in the Russell 3000.

(14) The FTSE RAFI® Europe Index is comprised of all European companies listed in the FTSE RAFI® Developed ex U.S. 1000 Index, which in turn is comprised of the largest 1,000 non U.S. listed developed market companies, selected and weighted using fundamental factors; (sales,
cash flow, dividends, book value).

(15) The MSCI Europe Index is a free-float adjusted market capitalization weighted index that is designed to measure the equity market performance of the developed markets in Europe.

(16) The FTSE RAFI® Australia Index is comprised of all Australian companies listed in the FTSE RAFI® Developed ex U.S. 1000 Index, which in turn is comprised of the largest 1,000 non U.S. listed developed market companies, selected and weighted using fundamental factors;
(sales, cash flow, dividends, book value).

(17) The S&P/ASX 200 Index, representing approximately 78% of the Australian equity market, is a free-float-adjusted, cap-weighted index

(18) The FTSE RAFI® Canada Index is comprised of all Canadian companies listed in the FTSE RAFI® Developed ex U.S.1000 Index, which in turn is comprised of the largest 1,000 non U.S. listed developed market companies, selected ighted using fundamental factors; (sales,
cash flow, dividends, book value).

(19) The S&P/Toronto Stock Exchange (TSX) 60 is a cap-weighted index consisting of 60 of the largest and most liquid (heavily traded) stocks listed on the TSX, usually domestic or multinational industry leaders.

(20) The FTSE RAFI® Japan Index is comprised of all Japanese companies listed in the FTSE RAFI® Developed ex U.S. 1000 Index, which in turn is comprised of the largest 1,000 non U.S. listed developed market companies, selected and weighted using fundamental factors; (sales,
cash flow, dividends, book value).

(21) The MSCI Japan Index is an ur , free-float-adjusted cap: hted index that aims to capture 85% of the publicly available total market capitalization of the Japanese equity market.

(22) The FTSE RAFI® UK Index is comprised of all UK companies listed in the FTSE RAFI® Developed ex U.S. 1000 Index, which in turn is comprised of the largest 1,000 non U.S. listed developed market companies, selected and weighted using fundamental factors; (sales, cash flow,
dividends, book value).

(23) The MSCI UK Index is an unmanaged, free-float-adjusted cap-weighted index that aims to capture 85% of the publicly available total market capitalization of the British equity market.

(24) The Russell Fundamental Global Index Large Company is a measure of the largest companies, selected and weighted using fundamental factors; (adjusted sales, retained cash flow, dividends + buybacks), across both developed and emerging markets.

(25) The MSCI All Country World Large Cap Index is a free float-adjusted market capitalization weighted index that is designed to measure the equity market performance of developed and emerging markets.

(26) The Russell Fundamental Developed ex US Large Company is a subset of the Russell Fundamental Developed ex US Index, and is a measure of the largest non-U.S. listed developed country companies, selected and weighted using fundamental factors; (adjusted sales, retained
cash flow, dividends + buybacks).

(27) The MSCI World ex US Large Cap Index is a free float-adjusted market capitalization weighted index that is designed to measure the equity market performance of large cap-developed markets, excluding the United States.

(28) The Russell Fundamental Developed ex US Index Small Company is a subset of the Russell Fundamental Developed ex US Index, and is a measure of small non-U.S. listed developed country companies, selected and weighted using fundamental factors; (adjusted sales, retained
cash flow, dividends + buybacks).

(29) The Russell Fundamental Emerging Markets Index is a measure of Emerging Market companies, selected and weighted using fundamental factors; (adjusted sales, retained cash flow, dividends + buybacks)

(30) The Russell Fundamental U.S. Index Large Company is a subset of the Russell Fundamental US Index, and is a measure of the largest U.S. listed companies, selected and weighted using fundamental measures; (adjusted sales, retained cash flow, dividends + buybacks).

(31) The Russell Fundamental US Index Small Company is a subset of the Russell Fundamental US Index, and is a measure of U.S. listed small companies, selected and weighted using fundamental measures; (adjusted sales, retained cash flow, dividends + buybacks).

(32) The Russell Fundamental Europe Index is a measure of European companies, selected and weighted using fundamental factors; (adjusted sales, retained cash flow, dividends + buybacks)

(33) The RAFI® Bonds US Investment Grade Master Index is a U.S. investment-grade corporate bond index comprised of non-zero fixed coupon debt with maturities ranging from 1to 30 years issued by publicly traded companies. The issuers held in the index are weighted by a

combination of four measures of their fundamental size—sales, cash flow, dividends, and book value of assets.
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(34) The Merrill Lynch U.S. Corporate Master Index is representative of the entire U.S. corporate bond market. The index includes dollar-denominated investment-grade corporate public debt issued in the U.S. bond market.

(35) The RAFI® Bonds US High Yield Master is a U.S. high-yield corporate bond index comprised of non-zero fixed coupon debt with maturities ranging from 1to 30 years issued by publicly traded companies. The issuers held in the index are weighted by a combination of four measures
of their fundamental size—sales, cash flow, dividends, and book value of assets.

(36) The Merrill Lynch Corporate Master Il High Yield BB-B Index is representative of the U.S. high yield bond market. The index includes domestic high-yield bonds, including deferred interest bonds and payment-in-kind securities. Issues included in the index have maturities of
one year or more and have a credit rating lower than BBB-/Baa3, but are not in default.

(37) The RAFI® US Equity Long/Short Index utilizes the Research Affiliates Fundamental Index® (RAFI®) methodology to identify opportunities that are implemented through long and short securities positions for a selection of U.S. domiciled publicly traded companies listed on
major exchanges. Returns for the index are collateralized and represent the return of the strategy plus the return of a cash collateral yield.

(38) The 1-Month T-bill return is calculated using the Bloomberg Generic 1-month T-bill. The index is interpolated based off of the currently active U.S. 1 Month T-bill and the cash management bill closest to maturing 30 days from today.

(39) The FTSE RAFI® Global ex US Real Estate Index comprises 150 companies with the largest RAFI fundamental values selected from the constituents of the FTSE Global All Cap ex U.S. Index that are classified by the Industry Classification Benchmark (ICB) as Real Estate,

(40) The FTSE EPRA/NAREIT Global ex US Index is a free float-adjusted index, and is designed to represent general trends in eligible listed real estate stocks worldwide, excluding the United State. Relevant real estate activities are defined as the ownership, trading and development
of income-producing real estate.

(41) The FTSE RAFI® US 100 Real Estate Index comprises of the 100 U.S. companies with the largest RAFI fundamental values selected from the constituents of the FTSE USA All Cap Index that are classified by the Industry Classification Benchmark (ICB) as Real Estate.

(42) The FTSE EPRA/NAREIT United States Index is a free float-adjusted index, is a subset of the EPRA/NARIET Global Index and the EPRA/NAREIT North America Index and contains publicly quoted real estate companies that meet the EPRA Ground Rules. EPRA/NARIET Index series
is seen as the representative benchmark for the real estate sector.

(43) The Citi RAFI Sovereign Developed Markets Bond Index Series seeks to reflect exposure to the government secrities of a universe of 22 developed markets. By weighting components by their fundamentals, the indices aim to represent each country’s economic footprint and proxies for its abilty to service debt.
Performance may be positive or negative. Past performance is not an indication of future results. Backdated from 09/30/2001 through 12/30/2011. Live data from 01/02/2012 through present.

(44) The Merrill Lynch Global Government Bond Index Il tracks the of investment grad debt publicly issued and denominated in the issuer's own domestic market and currency.

(45) The Citi RAFI Sovereign Emerging Markets Local Currency Bond Index Series seeks to reflect exposure to the government securities of a universe of 15 emerging markets. By weighting components by their fundamentals, the indices aim to represent each country’s economic footprint and proxies for s abilty to
service debt. Performance may be positive or negative, Past performance is not an indication of future results. Backdated from 09/30/20T through 12/30/2011. Live data from 01/02/2012 through present
(46) The JPMorgan GBI-EM Diversified Index seeks exposure to the local currency sovereign debt of over 15 countries in the emerging markets.

Source: All index returns are calculated using total return data from Bloomberg and FactSet. Returns for all single country strategies and Europe regional strategies are in local currency. All other returns are in USD.

©2014 Research Affiliates, LLC. The material contained in this document is for general information purposes only. It is not intended as an offer or a solicitation for the purchase and/or sale of any security or financial instrument,
nor is it advice or a recommendation to enter into any transaction. Research results relate only to a hypothetical model of past performance (i.e., a simulation) and not to an asset management product. No allowance has been
made for trading costs or management fees, which would reduce investment performance. Actual results may differ. Index returns represent back-tested performance based on rules used in the creation of the index, are not
a guarantee of future performance, and are not indicative of any specific investment. Indexes are not managed investment products and cannot be invested in directly. This material is based on information that is considered
to be reliable, but Research Affiliates® and its related entities (collectively “"RA") make this information available on an “as is” basis without a duty to update, make warranties, express or implied, regarding the accuracy of the
information contained herein. RA is not responsible for any errors or omissions or for results obtained from the use of this information. Nothing contained in this material is intended to constitute legal, tax, securities, financial
or investment advice, nor an opinion regarding the appropriateness of any investment. The information contained in this material should not be acted upon without obtaining advice from a licensed professional. Research
Affiliates, LLC, is an investment adviser registered under the Investment Advisors Act of 1940 with the U.S. Securities and Exchange Commission (SEC). Our registration as an investment adviser does not imply a certain level
of skill or training. Citigroup Index LLC (Citigroup), a subsidiary of Citigroup Inc., and RA have agreed to jointly create and distribute investable fixed income indices (the “Citi RAFI Bonds Index Series”) based on the RA's
patented Fundamental Index methodology. All intellectual property, including trademarks, contributed by RA and Citigroup shall remain solely vested with the respective contributor. Neither Citigroup nor RA makes any
warranties, express or implied, to any of their customers nor anyone else regarding the accuracy or completeness of any data related to the Citi RAFI Bonds Index Series. All information is provided for information purposes
only. Neither Citigroup nor RA accepts any liability for any errors or any loss arising from the use of any data or information set forth in this publication. CITl is a registered trademark and service mark of Citigroup Inc. or
Citibank, N.A., is used under license by RA, and is used and registered throughout the world. The RAFI® US Equity Long/Short Index is calculated by S&P Dow Jones Indices LLC or its affiliates. S&P® is registered trademark of
Standard & Poor's Financial Services LLC and Dow Jones® is a registered trademark of Dow Jones Trademark Holdings LLC; the marks have been licensed for use by S&P Dow Jones Indices LLC and its affiliates. Investment
products based on the RAFI® US Equity Long/Short Index are not sponsored, endorsed, sold or promoted by S&P Dow Jones Indices LLC, Dow Jones, S&P or their respective affiliates and none of S&P Dow Jones Indices LLC,
Dow Jones, S&P or their respective affiliates makes any representation regarding the advisability of investing in such product(s). S&P Dow Jones Indices LLC, its affiliates, sources and distribution agents, and each of their
respective officers, directors, employees, agents, representatives and licensors (collectively, the “Index Calculation Agent”) shall not be liable to RA, any customer or any third party for any loss or damage, direct, indirect or
consequential, arising from (i) any inaccuracy or incompleteness in, or delays, interruptions, errors or omissions in the delivery of the RAFI® US Equity Long/Short Index or any data related thereto (the “Index Data") or (i)
any decision made or action taken by RA, any customer or third party in reliance upon the Index Data. The Index Calculation Agent does not make any warranties, express or implied, to RA, any of its customers or anyone else
regarding the Index Data, including, without limitation, any warranties with respect to the timeliness, sequence, accuracy, completeness, currentness, merchantability, quality or fitness for a particular purpose or any warranties
as to the results to be obtained by RA, any of its customers or other person in connection with the use of the Index Data. The Index Calculation Agent shall not be liable to RA, its customers or other third parties for loss of
business revenues, lost profits or any indirect, consequential, special or similar damages whatsoever, whether in contract, tort or otherwise, even if advised of the possibility of such damages. The RAFI® Bonds US Investment
Grade Index and RAFI® Bonds US High Yield Index are calculated by ALM Research Solutions, LLC, (ALM) in conjunction with RA. All rights and interests in the RAFI® Bonds US Investment Grade Index and the RAFI® Bonds
US High Yield Index vest in RA. All rights in and to the RA Fundamental Index® concept used in the calculation of the RAFI® Bonds US Investment Grade Index and the RAFI® Bonds US High Yield Index vest in RA. The above
RAFI® indexes are not sponsored or promoted by ALM or its respective affiliates. Neither ALM nor RA make any warranties, express or implied, to any of their customers or anyone else regarding the accuracy or completeness
of any data related to the RAFI® Bonds US Investment Grade Index, or the RAFI® Bonds US High Yield Index. All information is provided for information purposes only. Neither ALM nor RA accept any liability for any errors or
any loss arising from the use of information in this publication. Russell Investments is the source and owner of the Russell Index data contained or reflected in this material and copyrights related thereto. Russell Investments
and RA have entered into a strategic alliance with respect to the Russell Fundamental Index Series. Subject to RA's intellectual property rights in certain content (see below), Russell Investments is the owner of all copyrights
related to the Russell Fundamental Indexes. Russell Investments and RA jointly own all trademark and service mark rights in and to the Russell Fundamental Indexes. The presentation may contain confidential information and
unauthorized use, disclosure, copying, dissemination, or redistribution is strictly prohibited. Russell Investments is not responsible for the formatting or configuration of this material or for any inaccuracy in the presentation.
MSCI returns information provided under license through MSCI. All returns based calculations are calculated by Research Affiliates, LLC. MSCI Index returns information provided under license through MSCI. Without prior
written permission of MSCI, this information and any other MSCl intellectual property may only be used for your internal use, may not be reproduced or re-disseminated in any form and may not be used to create any financial
instruments or products or any indices. This information is provided on an “as is” basis, and the user of this information assumes the entire risk of any use made of this information. Neither MSCI nor any third party involved
in or related to the computing or compiling of the data makes any express or implied warranties, representations or guarantees concerning the MSCI index-related data, and in no event will MSCI or any third party have any
liability for any direct, indirect, special, punitive, consequential or any other damages (including lost profits) relating to any use of this information. 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 portfolio construction
process. While RA 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® and RAFI®, the RAFI logo, and the Research Affiliates® corporate name and logo are registered trademarks and are the exclusive intellectual property of RA. Any use of these trade names and logos without
the prior written permission of RA is expressly prohibited. RA reserves the right to take any and all necessary action to preserve all of its rights, title and interest in and to these marks. Fundamental Index®, the non-capitalization
method for creating and weighting an index of securities, is patented and patent-pending proprietary intellectual property of Research Affiliates, LLC. (See all applicable US patent and pending patent disclosures located at
http://www.researchaffiliates.com/Pages/legal.aspx#d, which are fully incorporated herein.) Intellectual property protected by one, or more, of the foregoing may be used in the material presented herein Any use of the above
content is subject to all of the important legal disclosures, disclaimers and terms of use found at www.researchaffiliates.com, which are fully incorporated by reference as if set out herein at length. The views and opinions
expressed are those of the author and not necessarily those of RA. The opinions are subject to change without notice.
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