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Two Nobel Laureates...

Two Tales of Value

Value investing is a strategy of buying stocks
with low price-to-fundamentals ratios and
selling stocks with high ones. It has been
shown that value investing is one of the few
investment strategies to generate a premium
in most markets and periods. Value stocks gen-
erally move in concert. This co-movement, the
foundation of traditional style-based invest-
ing, limits the efficiency of the average value
strategy. Die-hard proponents of the Efficient
Market Hypothesis (EMH) would argue that
this is an inescapable destiny; if you want to
be compensated with higher return, you must
take on value risk. We hold, on the contrary,
that value investors are not destined to accept
this risk. An implementation that is sensitive
to value risk can significantly decrease the

strategy's relative exposure.

Two Nobel Theories

The 2013 list of Nobel prizewinners in eco-
nomics and finance was a balanced ticket.
Two of the new Laureates, Eugene Fama and
Robert Shiller, have made praiseworthy contri-
butions to our understanding of markets and
prices, yet they represent very different views

on unresolved issues in finance.

Eugene Fama starts from the position that
markets are very efficient. If value stocks
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generate a premium, then in some way they
must be riskier. He observes that value stocks
tend to co-move with each other and reasons
that the correlation of value portfolio holdings
must be the locus of the risk for which market
participants are compensated. The exact
source of value risk has not been identified,
but advocates of the EMH have variously
argued that it may be related to distress, illi-

quidity, or some rare and elusive events.

Robert Shiller speaks for the behavioral camp,
whose adherents would argue that investors
subscribing to the value strategy buy cheap
stocks and sell expensive ones. How do
stocks become cheap or expensive? Market
participants are susceptible to cognitive
errors and other behavioral biases. Familiar
examples include overconfidence, mental
accounting, availability cascades, loss aver-
sion, overreacting to news, and herding. It is
not inconceivable that investors, behaving
irrationally, can misprice some stocks or even

be wrong about entire market segments.

Inthe presence of so many and such pervasive
behavioral quirks, the question is not "how
efficient are financial markets?” but “how
can we trust prices to be efficient at all?” The
short answer is that prices are largely efficient
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because arbitrageurs energetically exploit
mispricing. Arbitrageurs can finance their
trades against mispricing by borrowing
and using investors' capital. Nonetheless,
risk arbitrage positions can remain open
for a while; if borrowing is limited and
investors focus on short-term perfor-
mance, arbitrageurs can be fired before

the mispricing is corrected.

The efficient markets and behavioral per-
spectives offer different interpretations of
the pricing mechanism. But their expla-

nations of value investing are similar:

e stocks with low price-to-fundamen-
tals ratios (value stocks) outperform
stocks with high price-to-fundamen-
tals ratios; and

e value stocks tend to co-move with

each other.

What Value Risk Is Not

Given that the predictions based upon
risk and mispricing are quite tangled, it
is useful to say what value risk is not. As
mentioned above, EMH proponents ini-
tially suspected that the value premium
might be the reward for assuming default
risk. However, this proposition has been
disproven. Dichev (1998) was the first to
show that default risk does not generate
a premium. More recently, research con-
ducted by Piotroski and So (2012) has
demonstrated that value stocks with low
probability of default are responsible for
the majority of the value premium.

llliquidity was the second early suspect
for the source of value risk, and in time
Pastor and Stambaugh (2003) demon-
strated that illiquidity does indeed earn
a premium. llliquidity risk, however, does
not explain the value effect. Even after
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corrected. , ,

controlling for all illiquidity risk, enough
excess return is left over to account for

the value premium.

With no obvious culprits like distress
or illiquidity remaining under suspicion,
advocates of the risk explanation sug-
gest that the value premium must be
due to hard-to-measure systemic risk or
the remote likelihood of a catastrophic
event—the low frequency, high impact
(LFHI) kind of event that risk managers
find so challenging to model.

The Skein of Risk and
Cheapness

The risk and mispricing theories are
unhelpfully intertwined. Daniel and
Titman (1997) suggested a way to disen-

tangle them. Consider two examples.

Example 1: Eugene's Portfolio—Safe
vs. Risky. Two companies, Risky Corp.
and Safe Inc., have exactly the same
book-to-market (B/M) ratios of 0.6.
Risky Corp. co-moves strongly with
other value companies; its value loading
is 0.5. Safe Inc. co-moves with growth
stocks; its value loading is negative 0.5.
Eugene, an investor, decides to create a
long-short portfolio containing the two
stocks. He goes long Risky Corp. and
short Safe Inc.

Example 2: Robert's Portfolio—Safe
vs. Cheap. Two similar companies,
Cheap Corp. and Expensive Inc., both

have a value loading of 0.1. However,

they have markedly different B/M
ratios. Cheap Corp. has a B/M ratio of
0.8; Expensive Inc., 0.4. Robert, another
investor, decides to go long Cheap

Corp. and short Expensive Inc.

What investment outcomes should
Eugene and Robert expect? Logically,
these two portfolios will have very differ-
ent results, depending on which theory of

value is correct.

According to the risk-based theory, value
risk is compensated with higher expected
return. If variations in the B/M ratio do
not reflect the riskiness of the portfolio,
they will have no performance effect.
Eugene's strategy of buying risky securi-
ties and selling safe ones will induce a
lot of value risk loading in the portfolio.
Robert's portfolio has offsetting positions
in stocks with exactly the same value risk
loading. If the risk theory is true, Eugene’s
expected return is high, while Robert's is
zero. The performance of both portfolios
is completely explained by the traditional
risk factors (market, value, size, and
momentum), leaving no room for risk-

adjusted alpha.

According to the mispricing theory, risk
loadings are irrelevant for return predic-
tions. Rather, it is variations in B/M ratios,
reflecting the relative cheapness of stocks,
that help predict returns. Accordingly,
Eugene's strategy of buying risky but simi-
larly priced securities would not translate
into higher return. Robert's approach of
buying cheap and selling expensive secu-
rities would generate a premium. More-
over, adjusting for risk factors would yield
quite surprising results: Eugene's portfolio

will generate negative alpha because it
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has a high loading on the value risk factor,
which is unrewarded with high returns.
Robert's portfolio will generate positive
alpha because it has a high return and no

loading on value risk.

Extending the Analysis
to Global Results

A study by Chaves, Hsu, Kalesnik, and
Shim (2013) simulated the performance
of Eugene and Robert's strategies in 23
developed countries. For each country, the
starting year was selected by identifying
the longest time horizon that contained at
least 25 stocks in all subsequent months.

Table 1reports summary statistics.

Eugene's expanded portfolio, which had a
material value risk factor loading but was
indifferent to B/M characteristics, gener-
ated a statistically insignificant return of
only 79 bps per annum. After controlling
for traditional factor exposures, Eugene's
portfolio generated negative and statisti-

cally significant alpha of -1.74%.

Robert's strategy was appreciably more
fruitful. His expanded portfolio yielded
an annualized return of 7.61% with a
t-statistic of 4.65. The strategy delivered

positive value added in all 23 developed

‘ ‘ Book-to-market
characteristics are
quite useful in return
forecasting., b

countries. After controlling for the four
traditional factors, Robert's portfolio had
an alpha of 3.01% with a highly significant
t-statistic of 4.02.

Value risk exposures are of little use
in predicting returns. Book-to-market
characteristics, on the other hand, are
quite useful in return forecasting. These
findings strongly suggest that mispric-
ing is the dominant driver of the value

premium.

A Low-Correlation Value
Portfolio

Apart from intellectual curiosity, why
should we care whether risk or mispric-
ing drives the value premium? Because if
(as is the case) mispricing and not risk is
responsible for value returns, then we can
construct more efficient and powerful
strategies to extract the value premium.

Let us first draw an intuition from the fixed

income world. Fixed income securities

have predetermined payment structures.
If we are planning to hold a default-free
bond to maturity, then (given that we
know the payment structure) the current
market price is the only variable we need
to calculate the bond's yield over its entire
remaining term. All the information the
market may have used to value the bond,
such as its estimated volatility and factor
correlations—all this information is irrel-
evant once we know the price.

Similarly, Eugene and Robert's portfolio
results suggest that a company's price-
to-fundamentals ratios contain all the
information we need. We know that value
stocks tend to co-move with each other
(as, of course, do growth stocks). Identi-
fying stocks with cheap valuations which
are not marching to the same drummer as
other value stocks can diversify an other-
wise unexceptional value strategy.

Figure 1 illustrates this concept by repre-
senting the two dimensions of interest:
the B/M ratio on the vertical axis and
value loading on the horizontal axis. Each
dot represents a fictitious company. In
this mockup, there is a dense cloud going
from the lower left corner to upper right.
Cheap value companies tend to have
higher value loadings, and more expensive
growth companies tend to have negative
loadings on the value factor.

Table 1. Mispricing vs. Risk Tests for Value Premium

Eugene's Portfolio

Robert's Portfolio

# Positive in # Positive in
23 Developed 23 Developed
Summary Statistic Return t-statistic Countries Return t-statistic Countries
A"er(a/frf n'zearlfi‘;;‘;)ance 0.79% 0.84 57% 761% 4.65 100%
ferage @'epdh)a 1.74% 209 17% 3.01% 402 87%
Source: Summary statistics from Chaves, Hsu, Kalesnik, and Shim (2013).
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Figure 1. Two Dimensions of Value
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Onthe chart we also marked two separate
groups of stocks with distinctive colors
and symbols. The companies represented
by orange triangles have high B/M ratios
and tend to co-move more strongly with
growth companies (negative value load-

ing). The companies indicated by blue

In the same way, Berkshire Hathaway
might exemplify a blue-square company.
The general public believes that CEO
Warren Buffett has the Midas touch, and
at some point in time Berkshire Hathaway
was priced as an expensive company. All

the same, it is still a financial company.

Positive Value Loading

" Loading - pHM-

low-correlation strategy is 7.52% per
annum. The alpha is positive in 20 out of
23 developed markets and statistically
significant in 7 out of 23 countries. In the
United States, where we had by far the
longest back-test period (1927-2011), the
alphais 5.43%, and it is highly statistically

. If most other financial companies were significant.
squares are generally expensive growth
. . . iced cheaply, Berkshi Hath
companies which tend to co-move with priceccheaply, - Beris |r-e _a awey .
would be strongly co-moving with value Conclusion

value companies.

The stocks in Figure 1 are made-up. How-
ever, Dell at some point in time might be
taken as an example of an orange-triangle
company. Despite Dell's strong funda-
mentals, the market was not very opti-
mistic about its prospects. So, on several
fundamentals-to-price ratios, Dell was a
value company. Nonetheless, as a tech-
nology company, Dell tends to co-move
strongly with other tech companies, and

they generally have low B/M ratios.

research
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companies.

Consider a portfolio which buys cheap
stocks that tend to co-move with growth
stocks (orange-triangle companies) and
sells expensive companies which tend to
co-move with value stocks (blue-square
companies). We call this a low-correla-

tion value portfolio.

Table 2 displays the four-factor alpha
of this strategy simulated in 23 devel-

oped markets. The average alpha of the

620 Newport Center Drive, Suite 900 | Newport Beach, CA 92660 | +1(949) 325 - 8700 | www.researchaffiliates.com

Empirical evidence suggests that the
value premium is driven by mispricing
and that fundamentals-to-price ratios are
good indicators of future outperformance.
The more value stocks are correlated, the
harder it is for risk arbitrageurs to squeeze
out mispricing. But risk does not cause
mispricing. An effective implementation
of the value strategy can significantly mit-
igate the active risk. The low-correlation
value strategy proposed here is one way
to manage value risk and achieve superior

risk-reward characteristics.
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Table 2. Low Correlation Value Portfolio
Four Factor Alpha in 23 Developed Markets

Country ( :r: :E:I) t-statistics Start year
Australia 4.07% 0.61 1982
Austria 28.05% 3.33* 1987
Belgium 15.27% 2.02** 1987
Canada 14.46% 2.34** 1982
Denmark 15.61% 1.99** 1986
Finland 12.93% 116 1990
France 6.61% 119 1982
Germany -0.70% -0.14 1982
Greece 1.43% 0.98 1989
Hong Kong 0.57% 0.07 1991
Ireland 13.77% 1.22 1985
ltaly 217% 0.33 1982
Japan 1.28% 0.40 1982
Netherlands 14.81% 2.25" 1982
New Zealand -4.31% -0.46% 1990
Norway 8.64% 0.89 1987
Portugal 0.95% 0.09 1989
Singapore 0.67% 012 1988
Spain 9.04% 1.29 1988
Sweden -8.18% -1.26 1985
Switzerland 15.31% 2.52** 1982
United Kingdom 5.07% 1.24 1982
United States 5.43% 2.84* 1927

Average 7.52%

**Represents statistical significance at 5% level.

Source: Research Affiliates using data from CRSP, Compustat, Worldscope, Datastream, and the
website of Kenneth French.

Endnote Dichey, llia D.1998. "Is the Risk of Bankruptcy a Systematic Risk?" Journal of Finance, vol. 53,
no. 3 (June):131-1147.

1 The average number of stocks for a particular country was 445, and the average

starting year was 1983. Pastor, Lubos, and Robert F. Stambaugh. 2003. “Liquidity Risk and Expected Stock Returns.”

Journal of Political Economy, vol. 111, no. 3 (June):642-685.
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Performance Update

FTSE RAFI® Equity Index Series*

ANNUALIZED
TOTAL RETURN AS OF 10/31/13 BLOOMBERG 10 YEAR
TICKER YTD 12 MONTH 3YEAR 5YEAR 10 YEAR VOLATILITY
FTSE RAFI® All World 3000! TFRAW3 22.83% 28.64% 10.86% 15.95% 10.66% 18.63%
MSCI All Country World? GDUEACWEF 19.56% 23.95% 10.95% 14.09% 8.21% 16.61%
FTSE RAFI” Developed ex US 1000° FRX1XTR 22.60% 30.34% 7.60% 13.42% 9.22% 20.33%
MSCI World ex US* GDDUWXUS 18.99% 25.21% 8.34% 12.47% 8.38% 18.29%
FTSE RAFI” Developed ex US Mid Small® TFRDXUSU 20.95% 27.83% 9.57% 19.27% 11.85% 18.88%
MSCI World ex US Small Cap® GCUDWXUS 22.89% 28.26% 9.91% 18.65% 10.02% 20.22%
FTSE RAFI® Emerging Markets’ TFREMU -210% 3.81% -110% 14.97% 16.40% 24.49%
MSCI Emerging Markets® GDUEEGF 0.62% 6.90% 0.63% 15.76% 12.77% 23.90%
FTSE RAFI"1000° FRTOXTR 28.35% 31.67% 17.66% 19.00% 9.55% 1715%
Russell 1000 RUTOINTR 26.08% 28.40% 16.83% 15.84% 7.83% 14.96%
S&P 500 SPTR 25.30% 2718% 16.56% 1517% 746% 14.66%
FTSE RAFI" US 1500 FR1SUSTR 33.37% 40.23% 18.72% 22.44% 11.95% 21.71%
Russell 2000 RU20INTR 30.90% 36.28% 17.69% 17.04% 9.03% 19.69%
FTSE RAFI” Europe™” TFREUE 22.35% 27.39% 8.46% 11.59% 7.76% 17.52%
MSCI Europe™ GDDLETS 18.04% 22.41% 10.20% 1.31% 714% 14.44%
FTSE RAFI” Australia'®” FRAUSTR 23.87% 29.21% 12.47% 12.19% 10.47% 13.56%
S&P/ASX 2007 ASA51 20.84% 25.48% 10.06% 1110% 9.89% 13.63%
FTSE RAFI” Canada™®" FRCANTR 14.34% 17.74% 7.07% 11.86% 9.72% 13.51%
S&P/TSX 60" TX60AR 10.40% 1.34% 4.79% 8.48% 8.47% 13.97%
FTSE RAFI” Japan®®” FRIPNTR 43.60% 70.46% 15.00% 9.27% 4.38% 19.77%
MSCI Japan? GDDLJN 41.23% 64.71% 15.71% 8.68% 3.32% 1918%
FTSE RAFI® UK?" FRGBRTR 19.62% 23.47% 10.81% 14.22% 9.01% 15.58%
MSCI UK GDDLUK 17.68% 20.75% 9.90% 13.26% 8.40% 13.61%

*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 10/31/13 BLOOMBERG 10 YEAR
TICKER YTD 12 MONTH 3YEAR 5YEAR 10 YEAR VOLATILITY
Russell Fundamental Global Index Large Company®* RUFGLTU 23.49% 28.94% 12.53% 15.99% 10.75% 16.94%
MSCI All Country World Large Cap?® MLCUAWOG 1913% 23.21% 10.86% 13.44% 7.81% 16.31%
Russell Fundamental Developed ex US Index Large Company?® RUFDXLTU 23.71% 31.54% 8.56% 13.05% 9.84% 18.43%
MSCI World ex US Large Cap?’ MLCUWXUG 18.79% 25.04% 8.26% 11.94% 8.08% 18.18%
Russell Fundamental Developed ex US Index Small Company?® RUFDXSTU 24.32% 31.35% 11.81% 1913% 11.90% 18.26%
MSCI World ex US Small Cap® GCUDWXUS 22.89% 28.26% 9.91% 18.65% 10.02% 20.22%
Russell Fundamental Emerging Markets?® RUFGETRU 2.28% 9.26% 2.87% 18.07% 16.95% 24.10%
MSCI Emerging Markets® GDUEEGF 0.62% 6.90% 0.63% 15.76% 12.77% 23.90%
Russell Fundamental US Index Large Company*® RUFUSLTU 27.65% 30.27% 18.18% 17.85% 9.92% 15.52%
Russell 1000 RUTOINTR 26.08% 28.40% 16.83% 15.84% 7.83% 14.96%
S&P 5007 SPTR 25.30% 2718% 16.56% 1517% 7.46% 14.66%
Russell Fundamental US Index Small Company?' RUFUSSTU 3116% 38.01% 18.86% 22.54% 12.90% 20.71%
Russell 2000% RU20INTR 30.90% 36.28% 17.69% 17.04% 9.03% 19.69%
Russell Fundamental Europe®”” RUFEUTE 20.83% 26.05% 9.57% 12.62% 919% 15.87%
MSCI Europe®™” GDDLET5 18.04% 22.4% 10.20% M.31% 714% 14.44%

*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.
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Performance Update

Fixed Income/Alternatives

ANNUALIZED
TOTAL RETURN AS OF 10/31/13 BLOOMBERG 10 YEAR
TICKER YTD 12 MONTH 3YEAR 5YEAR 10 YEAR VOLATILITY
RAFI® Bonds US Investment Grade Master® = -1.41% -1.84% 4.79% 10.79% 5.82% 5.80%
ML Corporate Master®* COAO -0.99% -1.09% 4.88% 11.06% 5.55% 5.94%
RAFI* Bonds US High Yield Master® = 4.08% 5.62% 8.65% 18.12% 9.49% 9.46%
ML Corporate Master Il High Yield BB-B*¢ HOA4 5.44% 7.69% 8.51% 16.13% 8.08% 9.16%
RAFI* US Equity Long/Short®’ = 9.82% 12.27% 3.83% 9.87% 513% 1.19%
1-Month T-Bill*® GB1M 0.03% 0.04% 0.06% 0.07% 1.51% 0.52%
FTSE RAFI” Global ex US Real Estate® FRXR 9.83% 19.88% 7.89% 18.27% = =
FTSE EPRA/NAREIT Global ex US*° EGXU 5.53% 12.76% 6.84% 15.46% — —
FTSE RAFI" US 100 Real Estate® FRUR 9.38% 1.87% 12.75% 20.02% = =
FTSE EPRA/NAREIT United States*? UNUS 7.80% 1.47% 12.07% 14.97% — —
Citi RAFI Sovereign Developed Markets Bond Index Master* CRFDMU -0.23% 0.87% 3.06% 6.57% 5.99% 7.41%
Merrill Lynch Global Governments Bond Index 1144 WOGI1 -2.28% -3.38% 0.97% 4.93% 4.99% 6.76%
a;iezﬁlaz?evﬁgeign Emerging Markets Local Currency Bond CRFELMU 5539 2.46% . - - -
JPMorgan GBI-EM Global Diversified*® JGENVUUG -5.02% -1.60% — — — —

ﬂg‘g?ﬁg@;‘; 620 Newport Center Drive, Suite 900 | Newport Beach, CA 92660 | +1(949) 325 - 8700 | www.researchaffiliates.com Page 7
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Definition of Indices:

(1) 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

(2) 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.

(3) 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)

(4) 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.

(5) 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 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 andweighted 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 unmanaged, free-float-adjusted cap-weighted 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.

(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 securities of a universe of 23 developed markets. By weighting components by their fundamentals, the indices aim to represent each country’s economic footprint and proxies for its ability to service debt.

(44) The Merrll Lynch Global Government Bond Index Il racks the e 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 goverment securities of a universe of 14 emerging markets. By weighting components by their fundamentals, the indices aim to represent each country’s economic footprint and proxies for its ability to
service debt.

(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.

©2013 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 bond indices (the “Citi RAFI Bond Index Series") based on the RA patented
Fundamental Index methodology. Neither Citigroup nor RA make any warranties regarding the accuracy or completeness of any data related to the Citi RAFI Bond Index Series. All information is provided for information
purposes only. Neither Citigroup nor RA accept 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. All intellectual property contributed by RA and Citigroup shall remain solely vested with the respective contributor. 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 (ii) 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 nay 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 MSCl 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. The Fundamental Index® concept, the non-capitalization method for creating and weighting of an index of securities, is patented and
patent-pending proprietary intellectual property of Research Affiliates, LLC (US Patent No. 7,620,577; 7,792,719; 8,374,939; 8,380,604; RE 44,098; and RE 44,362; Patent Pending Publ. Nos. WO 2005/076812, WO
2007/078399 A2, and WO 2008/118372). 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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