Yes, Virginia, There Is [More Than] Hope:

Twenty years of sector rotation with Shiller's CAPE® Ratio

Carmine de Franco, Ph.D. Luc Dumontier
Head of Research and ESG Managing Director — Investments and Operations

0ssiam

smart®sustainable ® solutions



0ss)am

smart®sustainable ®solutions

Introduction

Economist Professor Robert J. Shiller formally devised with John Y. Campbellin 1988 the Cyclically Adjusted
Price Earnings (CAPE®) ratio (Shiller and Campbell (1988)), a powerful valuation metric that allows investors
to assess the expensiveness of equity markets (initially the US and, later, major developed markets), taking
into account the effect of the business cycle on corporate earnings. The CAPE® ratio, and the derived Relative
CAPE®ratio, are used to design a range of rule-based, sector-rotation strategies that aim to outperform major
equity benchmarks (e.g., the S&P 500 TR Index) by dynamically selecting sectors that appear most
undervalued.

The standard version, jointly developed with Barclays, namely the Shiller Barclays CAPE® US Value Sector
Index (hereafter the “CAPE US”), has been backtested since September 3™, 2002, with a “live” out-of-
sample period® beginning on October 5", 2012. As of September 30", 2022, the Index has significantly and
consistently outperformed the S&P 500 Net Total Return Index (hereafter the “S&P 500”) with a similar level
of risk?, both during the 10-year in-sample and the additional 10-year out-of-sample periods. More
importantly, the implementation shortfall® proved limited as investment funds replicating this paper-trading
strategy were able to maintain a solid risk-adjusted outperformance relative to the S&P500%. Finally, almost
all of this outperformance is “pure alpha” that is left unexplained by standard factors®.

This type of “anomaly”, in the sense used by Fama and French, is rare. Very few investment bank indices
have lived up to the promise of their backtests. In a comprehensive study analyzing a wide range of rules-
based strategies designed by investment banks, Suhonen et al. (2017) show a median 73% deterioration in
Sharpe ratios between the backtested and live performance periods. Moreover, of the few successful
strategies, the vast majority derived much of their success from exposure to a standard set of factors rather
than security selection. When analyzing the few U.S. mutual funds with positive active returns between June
30, 2005, and June 30, 2015 (from the Morningstar database), Ang et al. (2015) find that 115% of the value
added can be attributed to factor investing, whether static (94%) or dynamic (21%), and -15% to security
selection.

This paper argues that the strong performance of the CAPE US is a matter of efficiency rather than “luck”. To
reach this conclusion, we perform a comprehensive battery of robustness tests, most derived from
academic research, though some have been specifically designed for this study. Furthermore, the
investment funds that have replicated the strategy over the past seven years appear to have suffered little
enough from implementation costs to consistently outperform the investment universe. Exactly as the saga
around the “Value Line enigma” that started with the publication of the famous article of Black and Kaplan
(1973) under the evocative title "Yes, Virginia, There Is Hope: Tests of the Value Line Ranking System", this
case study fits into several related areas of the literature on the evaluation of investment strategies, such as:
the value of active management, performance persistence and decomposition, portfolio construction, and
data mining and overfitting issues.

1 The index construction rules are strictly identical between in-sample and out-of-sample periods.

2 Different risk indicators (i.e., volatility, beta, downside deviation, maximum drawdown, etc.) are considered in the analysis that follows.

3 “Implementation Shortfall”, a term coined by André F. Perold in 1988, is defined as the return differential between paper and actual portfolios,
and includes both explicit (commissions, transaction taxes) and implicit costs (slippage, opportunity cost).

4 See for example the “Ossiam Shiller Barclays CAPE® US Sector Value TR” fund.

5 Different factor models are considered in the analysis that follows, including the Fama-French-Carhart 4-factor model.
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This paper is organized as follows. Section 1 describes the construction rules of the CAPE US. Section 2
reviews its performance over time. Section 3 analyzes the determinants of this performance. Finally, Section
4 shows the results of robustness tests.

Portfolio construction

The valuation measure used is based on the Cyclically Adjusted Price Earnings (CAPE®) ratio, introduced in
1988 by economists Robert J. Shiller and John Y. Campbell to improve the classical Price/Earnings (PE) ratio.
The CAPE® ratio is a variation of the PE ratio that uses a ten-year average of inflation-adjusted earnings
instead of a single year’s earnings. Since the ten-year horizon is longer than most business cycles, such a
long-term average smooths out the short-term noise, and makes the CAPE® ratio better suited for detecting
long-term over- and under-valuations in the stock market. Applied to individual sectors, we have:

Real Sector Price
CAPE® =

10 — year average of inflation — adjusted sector earnings

However, like most valuation measures, the CAPE® ratio does not allow for a proper comparison between
sectors. Indeed, some sectors may appear structurally more expensive than others (i.e., with a
systematically higher CAPE® ratio) due to different levels of industry maturity, growth prospects, and
regulations. This makes the CAPE® ratio unsuited for portfolio construction. To account for idiosyncratic
differences between sectors one can adjust for the long-term sector CAPE® ratio average:

Relative CAPE® Current sector CAPE® ratio
elative =

20 — year rolling average of sector CAPE® ratio

The equity universe considered - i.e., the S&P 500 index for U.S. stocks, the MSCI Europe for European
stocks, or the MSCI World for global stocks — is divided into 10 sectors based on the Global Industry
Classification Standard® (GICS): Energy, Materials, Industrials, Consumer Discretionary, Consumer Staples,
Health Care, Financials + Real Estate, Information Technology, Communication Services’, and Utilities.
Financial and Real Estate companies are merged into one sector (in proportion of their respective
capitalizations), as was officially the case until August 31, 2016.

The portfolio construction then follows a three-step procedure. First, among the 10 sectors, the five most
attractive ones based on their relative CAPE® ratios are selected. Then, from this group of the five most
attractive sectors, the one with the lowest 12-month price return is removed?®. Finally, the remaining four
sectors are weighted equally (i.e., 25% each). Rebalancing is done monthly.

The data used in this study is sourced from S&P, Barclays, Kenneth French’s website and Bloomberg. The
data covers the period from September 2002 to September 2022. In the paper, the in-sample period starts

6The Global Industry Classification Standard is administered jointly by S&P Dow Jones and MSCI since 1999.

7 Before September 2018, Information Technology, Communication Services were merged as the latter was made of a very limited number of
companies. After a substantial reclassification, Communication Services become, with respect to the CAPE US, a new sector.

8The rationale behind the exclusion of the worst performing sector among the group of the five cheapest sectors is to limit the potential value trap
phenomenon, inherent to value strategies. Using 12-month momentum as a signal would assist in identifying where the sector value continues to
fall (see e.g., Moskowitz et al. (2012).
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on September 3, 2002, and ends on October 5™, 2012. The out-of-sample period starts on October 5™,
2012 and ends on September 30™, 2022,

Preliminary Performance Review
Literature Review

In general acceptance, “alpha” is a measure of the ability of an investor to identify investment opportunities
and act accordingly. The value of active management (i.e., the “alpha”) is probably the most widely studied
topic in the financial community, both by practitioners and academics. Some authors have explained why it
is theoretically difficult to beat the market, while others have shown how complicated it is in practice. The
first related studies date back to the end of the 19" century, when some statisticians noticed that changes
in stock prices seem to follow a fair-game pattern. In his PhD thesis, “The Theory of Speculation”, French
mathematician Louis Bachelier (1900) demonstrated that stock prices are random, “like the steps taken by
a drunk”, and therefore, unpredictable so that “the mathematical expectation of a speculator is zero”. In a
well-known paper, titled “The Arithmetic of Active Management” (Sharpe (1991)), William Sharpe showed
that the underperformance of active managers as a group is just a matter of... “simple arithmetic”. Before
costs, the market return must equal a weighted average of the returns on the passive and active segments
of the market. If the first two returns are the same, the third must also be so. Because active managers bear
greater costs, net return from active management must be lower than that from passive management and
the market. Sharpe concludes the article with a warning: “Empirical analyses that appear to refute this
principle are guilty of improper measurement.”

Alfred Cowles Il was the first to measure the performance of financial professionals empirically. He
published his findings in a paper with a provocative title, “Can Stock Market Forecasters Forecast?” (Cowles
(1933)). Over a period of four-and-a-half years, between January 1928 and June 1932, he found that
investments made by 20 fire insurance companies, and recommendations given by 16 financial services
companies and 24 financial publications achieved average records that were “worse than that of the average
common stock” by 1.20%, 1.43%, and 4% per year, respectively. In 1944, Cowles published a broader
study (Cowles (1944)) based on nearly 7,000 market forecasts over more than 15 years and concluded once
again that there was no evidence to support the ability of professional forecasters “to predict successfully
the future course of the stock market”. In 1960, James Lorie and Lawrence Fisher, then both faculty
members at the University of Chicago, partnered with Louis Engel of Merrill Lynch to establish the Center for
Research in Security Prices (CRSP) and answer “the question of how much gain or loss an individual investor
might have realized if he had bought all New York Stock Exchange common stocks [...] from 1926 through
1960”. After having assembled the data during 3.5 years, they found that “the rates of return, compounded
annually, [...] with reinvestment of dividends were 9%”, far higher than previously thought (Fischer and Lorie
(1964)). This finding led James Lorie to say in a speech in 1965 that “throwing darts at lists of stocks and
dates is on the average as satisfactory a method of making investments as is reliance on competent
professional judgment".

Early empirical studies only considered the return on investments, without considering their risks. By
describing the relationship between risk and expected returns, the development of asset pricing models,
primarily by Sharpe (1964), Lintner (1965) and Mossin (1966), then paved the way for various risk-adjusted
performance measures. Treynor (1965) and Sharpe (1966) documented the now famous ratios that
determine how much excess return (vs. risk free rate) was generated for each unit of systematic risk (beta)
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or total risk (volatility) respectively. Sharpe tested these ratios on a sample of 34 mutual funds and on the
Dow Jones index between 1954 and 1963. He calculated a lower average Sharpe ratio for the funds than for
the index, especially due to the funds’ expenses. Jensen (1968) then introduced the foremost measure of
selectivity skill of mutual fund managers, defined as the excess return earned over what would have been
predicted by the Capital Asset Pricing Model. Jensen calculated the alpha of 115 mutual funds between
1945 and 1964. He found that the funds “were on average not able to predict security prices well enough to
outperform a buy-the-market-and-hold policy, but also that there was very little evidence that any individual
fund was able to do significantly better than what we would expect from mere random chance”.

Since then, extensive empirical studies support the view that most active managers underperform most of
the time. For example, according to the S&P’s “SPIVA® US Scorecard”, 65% of large-cap U.S. active
managers have underperformed the S&P500® index on average over the calendar years from 2001 to 2021.
Over long-time horizons, very few investment funds deliver consistent performance, especially in the
notoriously competitive U.S. large-cap equity universe. According to the S&P’s “SPIVA® US Scorecard”, as
of June 30™, 2022, only 3% of U.S. large-cap funds have outperformed the S&P 500 on a risk-adjusted basis
over the previous 10 years.

Long-term performance

At first sight, the CAPE US seems to be part of the outstanding performing strategies. Over the 20 years
ending in September 2022, the CAPE US strategy outperformed the S&P 500 by more than 3% annualized
(Exhibit 1). The strategy is characterized by similar levels of annualized volatility and maximum drawdowns.
Long-term CAPM beta is at 0.93, which translates into a solid and statistically significant 3.84% CAPM
alpha.

All Sample In-Sample Out-of-Sample

S&P 500 CAPE US S&P 500 CAPE US S&P 500 CAPE US
Performance 8.75% 12.09% 6.66% 10.66% 10.90% 13.55%
Volatility 18.94% 18.18% 20.75% 19.16% 16.90% 17.14%
Max. Drawdown -55.71% -43.70% -55.71% -43.70% -33.83% -34.70%
Sharpe Ratio 0.39 0.59 0.23 0.46 0.60 0.75
Beta 1.00 0.93 1.00 0.89 1.00 0.99
Tracking Error - 4.53% - 5.20% - 3.73%
CAPM Alpha - 3.84%* - 4.5%* - 2.76%*
Information Ratio 0.74 0.77 0.71

Exhibit 1 : Standard KPIs for the S&P 500 Index and the CAPE US strategy. * refers to statistical significance at >95 level.

This performance is not directly comparable with that of investment funds as it does not include
management and administration fees, nor transaction costs. However, for efficient implementations, the
alpha is not significantly affected. For example, in the case of transaction costs, as the historical two-way
turnover of the strategy is in the order of 300% per year, their impact to the total performance is around
0.10% per year. In practice, the implementation shortfall proved limited as investment funds replicating this
paper-trading strategy were able to maintain solid risk-adjusted outperformance relative to the S&P500.
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In-sample vs. out-of-sample results

While it is said that “promises only bind those who believe in them”, investors are often willing to trust
simulations of quantitative investment strategies, assuming they are built using simple criteria supported by
academic research. However, a classic problem with systematic investing appears to be the abnormal
discrepancies between in-sample findings and out-of-sample results, when often the latter are less
appealing than the former. This is indeed a serious challenge to systematic investing and particularly for
factor investing (Lopez de Prado (2022)). In a comprehensive study analyzing a wide range of rules-based
long/short strategies offered by investment banks, Suhonen, Lennkh and Perez (2017) highlight a median
73% deterioration in Sharpe ratios between back-tested and live performance periods. Interestingly, the fall-
off in risk-adjusted performance was even greater for complex strategies with numerous rules and filters.

With regards to the CAPE US strategy, out-of-sample results broadly confirm in-sample, simulated results
(Exhibit 1). As the US market performed very differently between the two sub-periods (annualized 6.66%
vs.10.90%), the comparison of Sharpe ratios is meaningless. At first glance, the out-of-sample excess return
is lower at 2.65% compared to 4% in-sample. However, the tracking-error is also lower by the same
maghnitude — 3.73% out-of-sample vs. 5.20% in-sample - resulting in in-sample (0.77) and out-of-sample
(0.71) information ratios that are very close. In other words, the excess return per unit of relative risk is
broadly constant between the two sub-periods.

To measure even more formally how different in-sample and out-of-sample strategy results are, we use the
popular two-sided Kolmogorov-Smirnov test (Kolmogorov (1933), Smirnov (1939)), which tests the null
hypothesis that the in-sample distribution of excess returns (CAPE US vs S&P500) is statistically the same
as that of the out-of-sample one. Using weekly and monthly returns we cannot reject the hypothesis that the
in-sample and out-of-sample excess return distributions are the same. In other words, the results of the out-
of-sample strategy are broadly in line with the properties that one could have inferred from the in-sample
simulated findings. This is clearly visible in Exhibit 2 , where we plot weekly excess-returns frequencies (left
panel) and their fitted distributions (right panel).
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Exhibit 2 : Empirical and fitted distributions for weekly excess returns of the CAPE US over the S&P 500.

Performance consistency over time

From a long-term investor perspective, it is interesting to measure how the excess return builds up at
different horizons. Exhibit 3-left panel shows the cumulative performance of the US CAPE strategy and the
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S&P500, as well as the relative strength ratio between the two. It seems that the excess return of the strategy
builds steadily over time. To confirm statistically this visual impression, we compute the average annualized
excess return of the CAPE US over the S&P 500, with horizons ranging from one up to ten years (Exhibit 3-
right panel). More precisely, we compute the hypothetical returns over the benchmark for an investor that
enters the CAPE US strategy at a given time (end of quarters, March-June- September-December) and waits
for one to ten years. By averaging over all possible investment opportunities, we can build the behavior of
excess-return at different horizons. As Exhibit 3-right panel shows, the excess return is relatively stable
across all horizons, mostly in a range around 3%. As expected, for short horizons, such as one or two years,
the variability of potential excess return is high: if, on average, it has been near 3% annualized, it has been
fairly volatile, with a maximum around +15% and a minimum of -5% at a 1-year horizon. As the horizon
lengthens, the excess return variability decreases, and the strategy really shows its potential of delivering
strong results that can be sustained over time. In other words, the ability of the strategy to deliver consistent
positive excess returns seems to hold relatively well and is stable across different time-horizons.
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Exhibit 3 : Left panel: Historical levels for CAPE US and the S&P 500, rebased at 100 at the beginning of the period. Right panel:
Average annualized excess returns at given horizons.

Performance consistency over crisis periods

Finally, investors are often worried about the behavior of the strategy in times of financial crisis. We therefore
measure the performance of the CAPE US and the S&P 500 for selected periods characterized by severe
corrections of the US market, such as the drawdown observed during the great financial crisis of 2008 or
during the most acute phase of the COVID-19 pandemic in early 2020. Exhibit 4 collects twelve different
periods during which the S&P 500 has shown large losses. During most periods, the CAPE US performed
mostly in line with the S&P 500, as one would expect for a long-only strategy with a beta close to one in
highly volatile market downturns. We shall note that, out of the twelve episodes we identified, the CAPE US
outperformed the S&P 500 by 3% to 5% (GFC 2008, S2in 2015 and S1 2022) on at least three occurrences,
and two of those belong to the out-of-sample periods. For the remaining episodes, the differences in
performance are small, close to 0%. These observations, while not exhaustive given the limited number of
severe downturns we observed over the period, point to the fact that the CAPE US strategy has not displayed
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any particular tendency to underperform the S&P 500 in severe market conditions. That would have hinted
at a tendency to exhibit high tail risk, which does not seem to be the case.

Annualized Annualized Annualized
Start Date End Date Period S&P 500 CAPE US Excess Return
03/09/2002 | 01/10/2002 IT Crisis -35.68% -37.74% -2.06%
23/07/2008 | 17/09/2008 Pre GFC -48.09% -34.39% 13.70%
19/09/2008 | 09/03/2009 GFC -72.68% -66.98% 5.69%
15/04/2010 | 05/07/2010 Q2 2010 -52.80% -54.50% -1.70%
02/05/2011 | 04/10/2011 EURO Crisis -35.31% -30.93% 4.39%
19/03/2012 | 04/06/2012 Q2 2012 -36.21% -34.76% 1.44%
10/08/2015 | 20/01/2016 Bear Market 2015 -23.02% -15.62% 7.40%
17/08/2015 | 31/08/2015 Aug 2015 -80.82% -81.28% -0.46%
21/09/2018 | 24/12/2018 Q42018 -56.84% -57.52% -0.67%
20/02/2020 | 23/03/2020 COVID-19 -99.06% -99.18% -0.12%
31/12/2021 | 30/06/2022 Inflation 2022 -36.47% -30.82% 5.65%
16/08/2022 | 30/09/2022 | Late Summer 2022 -77.01% -77.75% -0.74%

Exhibit 4 : Annualized performance and excess returns of the S&P 500 and the CAPE US over selected periods of market crisis.

Bull et al. (2014) provide a detailed account of the CAPE US and its results, and our study broadly confirms
their findings.

Performance consistency across dispersion regimes

The average annualized excess return of the CAPE US strategy vs. the S&P500 over the twelve periods of
equity market downturns stands at 5.3%, a level higher than both the all-sample excess return (3.3%) and
the out-of-sample one (2.7%). The tendency for investment funds to deliver higher relative performance -
whether positive or negative — in times of difficult markets is well documented. For example, using the CRSP
database from December 31%, 2000, through December 31, 2020, Chan and Lazzara (2022) show that the
gap between the top and bottom performance quartiles of large-cap active U.S. managers, was wider during
years of declining markets than during years of moderate positive markets (8.3% vs. 6.6%). This finding is
explained by the fact that periods of market decline are often accompanied by an increase in market volatility,
which feeds into an increase in dispersion (i.e., cross-sectional volatility) between stocks.

In the same study, Chan and Lazzara show that the performance gap between the top and bottom quartiles
almost doubles between periods of low (5.9%) and high dispersion (11.5%). However, Harvey and Liu
(2019) show that rational investors are more skeptical in periods of high cross-sectional dispersion of fund
returns, as they fear that some unskilled managers can more easily disguise themselves as skilled through
higher idiosyncratic risks. Using fund flow data, they show that an increase of one standard deviation of fund
return dispersion is associated with a decline of 11% to 17% in flow-performance sensitivity, with a stronger
effect for outperforming funds.

To test whether the strong performance of the CAPE US is only due to a few periods of high market
dispersion, and therefore possibly luck, we analyze the magnitude of the excess return vs. S&P500 according
to the intersectoral dispersion regime. We create three clusters of monthly cross-sectional volatility
between the 10 underlying sectors of the strategy, using an equal weighting method as the strategy does.
Low, medium, and high dispersion clusters contain respectively 25%, 50%, and 25% of the total number of



0ss)am

smart®sustainable ®solutions

months. Exhibit 5 shows that the ratio between the average excess return and the dispersion is roughly
constant across the three clusters. The CAPE US strategy consistently captures the opportunities that arise,
whether large or small.
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Exhibit 5 : Left-panel: 12-month average inter-sectorial dispersion. Right-panel: Inter-sectorial dispersion at 25, 50th and 75t
percentiles and respective performance of the S&P 500 and excess return of the CAPE US over the S&P 500.

To summarize,

i. Over the last 20 years, the CAPE US strategy has exhibited a 3.34% excess return over the S&P 500
with a similar level of risk.

ii. Theresults have been in line when comparing the 10 years in-sample (2002-2012) and the 10 years
out-of-sample (2012-2022). Furthermore, we observe that, statistically speaking, the behavior of
out-of-sample excess returns matched that of in-sample excess returns.

iii. The excess return is relatively stable over time, over crisis periods, and across dispersion regimes.

In the following section we test whether the excess return can be considered as a true alpha.

Performance Analysis
Literature Review

In line with the CAPM, Fama (1972) was the first to formally propose a performance attribution procedure
by breaking down observed return into the part resulting from the ability to pick the best securities at a given
level of risk (“selectivity”) and the part that is the result of predictions of general market price movements
(market “timing”). Kon and Jen (1979) applied this procedure to 49 mutual funds between 1960 and 1971.
Their result supports the inability of mutual fund managers to time the market, while, in respect of selectivity,
the results are unconclusive. Roll (1977) and Roll (1978) then questioned the validity of the CAPM, which is
based on an unobservable market portfolio, as it should theoretically include all risky assets (i.e., not only
stocks). After Roll’s critique, Ross (1976) proposed an alternative model of capital market equilibrium, the
Arbitrage Pricing Theory (APT), which states that compensation for bearing risk may be comprised of several
risk premia, rather than just one risk premium as in the CAPM. Using data for individual equities between
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1962 and 1972, Roll and Ross (1980) claimed to find at least three and probably four factors in the
generating process of returns. In the following years, abundant empirical evidence also questioned the
validity of the CAPM. For example, Banz (1981) found that small firms experienced higher beta-adjusted
returns than large firms. Rosenberg et al. (1985) reported abnormal stronger returns for stocks with higher
book-to-market-equity.

Jegadeesh and Titman (1993) documented an overperformance of stocks that had performed better than the
others in the past, a phenomenon that could not be attributed to higher systematic risk. However, Roll and
Ross did not offer an economic interpretation of these factors and admitted that their test was a weak one.
Fama and French (1996) popularized multifactor models of asset returns and showed that many of the
CAPM average-return anomalies could be captured by a three-factor model (excess return on market index,
size and book-to-market ratio) for the universe composed of NYSE stocks between 1963 and 1993.
However, they acknowledged that the anomaly related to the continuation of short-term returns had not
disappeared in their model. Carhart (1997) thus introduced a fourth momentum factor to obtain the Fama-
French-Carhart (FFC) 4-factor model. Other factors have since been documented (e.g., quality, low-
volatility, liquidity, macroeconomic factors), but the FFC model remains the gold standard for revealing
market anomalies. Since then, intentionally or not, quantitative and fundamental fund managers alike have
skewed their portfolios towards factors to outperform their cap-weighted benchmarks.

Ang et al. (2009) reported that approximately 70% of the active portfolio returns of the Norwegian
Government Pension Fund could be explained by exposure to systematic factors. Another famous example
is Berkshire Hathaway’s Warren Buffett, whose performance can largely be explained by exposures to the
value, low-risk and quality factors, together with a leverage of about 1.6 to 1 (Frazzini, 2013). Bender et al.
(2014) showed the same phenomenon in a more recent study, finding that a handful of risk premia indexes
accounted for as much as 80% of alpha in US equity markets from 2002 to 2012. This finding recurs in long-
short portfolios. Harvey et al. (2017) find that the performance of equity hedge funds from 1996 to 2014,
whether systematic or discretionary, was mainly attributable to their exposure to a standard set of factors.

These factor-based (or risk-based) performance attribution methods can be performed easily (e.g., through
regression), as they just require time series return data of the portfolio and the selected factors. Holdings-
based performance attribution methods were developed in parallel. In 1985 and 1986, Brinson and Fachler
(1985) and Brinson, Hood, and Beebower (1986) introduced the Brinson model, which can be described as
“arithmetic attribution” in the sense that it divides the difference between the returns of the portfolio and its
benchmark into (i) security selection (i.e., return achieved through selecting different securities than the
benchmark), and (ii) asset allocation (i.e., return achieved through weighting sectors, countries, etc.
differently than the benchmark). This type of performance attribution models can provide additional useful
information but requires holdings data.

Factors-based performance attribution

To test whether the CAPE US strategy performance is the result of successful exposures to traditional equity
premia so that its alpha would be zero, we test its monthly excess returns over the risk-free rate with several
factor models for, as in the study of Bender et al. Exhibit 6 collects the results of such regressions. We
highlight the fact that the CAPM alpha in Exhibit 6 is slightly different from the one in Exhibit 1, as we use here
the Fama-French market factor instead of the S&P 500. As we move from the CAPM to the Fama-French-
Carhart model (FFC), the alpha decreases only slightly, from 3.15% to 2.93%, while remaining statistically
significant. In conclusion, most of the alpha associated with the CAPE US strategy cannot be explained away
by considering traditional style factors.

10
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Models Alpha MKT SMB HML MOM R?
CAPM 3.15%* 0.90 0.92
MKT+SIZE 3.06%* 0.93 -0.15 0.93
FF3 3.08%* 0.93 -0.15 0.01 0.93
FFC 2.93%* 0.94 -0.15 0.03 0.04 0.93

Exhibit 6 : Regressions of monthly excess returns of the CAPE US over the risk-free rate for different factor models.
* refers to statistical significance at >95 level

As pointed out in De Franco et al. (2017), spurious alpha may appear when either the factor model is
misspecified (which we can reasonably exclude given the R® in Exhibit 6) or when the real underlying
exposure of a strategy to a set of factors is dynamic. In the simplest framework, regime-dependent market
and factor exposures could lead to spurious alpha if this is estimated under the assumption of static
exposures. Since the CAPE US strategy moves in and out of sectors over time, its market beta (as well as
other factor exposures) may dynamically change, as high or low beta sectors are invested or divested.
Therefore, the positive alpha that is shown in Exhibit 6 could be the result of successful dynamic exposures
to the market or other factors. Exhibit 7, for example, shows the ex-ante beta of the CAPE US (computed as
the weighted average of CAPM betas of the four sectors in the strategy at each end of month). It could be a
possibility that the CAPM alpha is therefore the result of successful market-timing, increasing or decreasing
the market exposure of the CAPE US. Because long-term estimation of CAPM beta hides changes in beta
exposure, this could falsely lead to abnormal and positive alpha.

12
Ex-Ante Beta

11
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Exhibit 7 : Ex-ante beta of the CAPE US strategy. Ex-ante beta is calculated as the weighted average of each
sector’s beta computed over the previous 12 months.

To test whether this could be the case, we run a simple regime-switching two-state regression between
excess returns over the risk-free rate of the CAPE US versus the S&P 500. The two states, based on the
behavior of the S&P 500, typically represent bull and bear market regimes. We then run regressions over
these two regimes to see whether a) the market beta is regime-dependent and b) the alpha is a state-
dependent and decreases or vanishes. Exhibit 8 shows the results of the Markov-regime regressions and the
baseline CAPM regressions (as reported in Exhibit 1).

11
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Model Alpha | Beta R?

CAPM 3.84%* | 0.93 0.93
Regime Bull | 3.25%* | 0.95 0.94
Switching Bear | 3.64%* | 0.93 '

Exhibit 8: CAPM Alphas compared to 2-state regime switching model. * refers to statistical significance at >95 level.

The results are straightforward: not only, on average, does the beta not change much when we move from
one regime to the other, but alphas in each regime remain robust and statistically significant (not far from the
CAPM alpha, as a matter of fact). In line with the results in De Franco (2019), we then see that the risk-
adjusted performance of the CAPE US is not regime-dependent and does not come with market timing
(which would be the case if the betas were regime-dependent and materially different).

Holdings-based performance attribution

While there is little evidence that the CAPE US alpha is the result of successfully leveraging/deleveraging of
market beta in different regimes (which, per se, would not be a bad thing), we can also measure how much
the strategy’s total performance comes from strategic exposures on sectors and how much it takes from
dynamically investing in and out of sectors. For this, we introduce three portfolios related to the CAPE US:
Allocation, Rebalancing and Timing. Allocation is defined as the portfolio that implements at time t=0 the
average weight over the 20-year period between 2002 and 2022 for each sector and keeps it until the end of
the period:

W.alllocation,S — %zn: W_ts
t=1
where S is a given sector and Wf is the weight of the sector in the CAPE US at time t. Allocation is therefore
the average portfolio over time for the CAPE US. Rebalancingis the portfolio that implements the Allocation
weights each month. This portfolio captures the effect of regularly rebalancing Allocation towards the
average weights. Finally, 7imingis defined as the difference between the CAPE US and Rebalancing. From a

total return point of view, we have then:

CAPE US — S&P500 = Allocation — S&P500 + (Rebalancing — Allocation) + (CAPE US — Rebalancing)

Rebalancing Ef fect Timing Effect

Exhibit 9 shows the total return decomposition of CAPE US in terms of allocation, rebalancing and timing.

CAPE US Total Return Relative to total
Allocation 129.40% 28.71%
Rebalancing Effect -33.45% -7.42%
Timing Effect 354.82% 78.71%
Total 450.78% 100.00%

Exhibit 9 : Allocation/Rebalancing/Timing Decomposition

The excess return of Allocationis 129.40%. Thus, the average portfolio of CAPE US is already a good basis
from which to outperform the S&P 500. The Rebalancing effect is small but negative (at -33.45%), signaling
that bringing the Allocation portfolio back to target does not add value. Finally, the Timing effect is
responsible for 354.82%, a significant portion of the CAPE US total return. This Timing effect signals that by
deviating, dynamically, from the long-term average allocation, the CAPE US delivers strong performances.
So, one third of the CAPE US total return comes from the choice of sectors while two thirds stem from its

12
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ability to deviate from it, over time, and invest tactically into sectors that appear opportunistically
undervalued according to the Relative CAPE® measure. We can use both Allocation and 7iming in a simple
linear regression to see how much alpha they can explain away from CAPE US.

We shall expect betas to be very close to 1 (as both Allocation and 7iming capture the fundamental
exposures of CAPE US). Exhibit 10 shows how both portfolios leave an unexplained and statistically
significant positive alpha (2.17% when we use Allocation as explanatory variable in the linear regression,
and 2.63% when we use instead 7iming). In other words, there is a substantial portion of the CAPE US’s
performance that comes from its ability to rotate across sectors dynamically and opportunistically, that is
not captured by its long-term average exposures.

Model Alpha Beta Allocation Beta Timing R?
vs. Allocation 2.17%* 0.99 - 0.94
vs. Timing 2.63%* - 0.96 0.94

Exhibit 10 : Linear regressions of CAPE US over Allocation and Rebalancing portfolios.

The previous section and this one contain abundant evidence that the significant alpha that is associated
with the CAPE US strategy is neither the compensation for some kind of tail risk, nor that it can be explained
away if one uses multi-factor or dynamic regime-switching models. Furthermore, the alpha is a combination
of a strategic allocation to undervalued sectors (thus related to the ability of the Relative CAPE® signal to
identify them) and a tactical exposure to sectors that look appealing over a shorter time frame. In the next
section, we will explore the choice of portfolio design and how much it impacted the results.

Robustness Tests

Building a new active strategy index with an attractive backtested performance is in theory not very difficult.
However, without a strong economic rationale, the performance may well disappear out-of-sample,
because, for example, of data mining and overfitting. Recent papers help to assess whether a strategy is
likely to deliver its promises or not, considering the length of the track-record as in Bailey and de Prado
(2012), the number of tests performed as in Harvey and Liu (2021). As illustrated in the two previous
sections, the CAPE US strategy has delivered true “sector rotation” alpha. The probability that this alpha is
ultimately a false positive comes out at 0.03%°. A further way to test the robustness of the strategy is to
check whether the alpha depends strongly on the choices made in portfolio design and rebalancing.

Sensitivity to the number of selected sectors, momentum window, and rebalancing frequency

To test how much the strategy is sensitive to the different portfolio specifications, we run different
specifications of the CAPE US by changing one parameter while keeping the others as in the baseline case.
We run different simulations of the CAPE US with a different rebalancing frequency (Exhibit 11 — bottom left
panel); by looking at different windows when computing the momentum of each sector (Exhibit 11 —Top right
panel); by looking at different specifications in the number of selected and rejected sectors (Exhibit 11 - top
left panel); and finally by looking at specifications that are implemented from one to four days after the CAPE
US (Exhibit 11 — bottom right panel). For each set of simulations, we compute CAPM alphas, the excess

% We compute the false positive ratio as the probability that a T-Student random variable falls outside the interval given by the T-stat associated to
the alpha: False Positive = 2*P(| T | >t-statistic)
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return and the information ratio (vs. S&P 500) and compare the results with the baseline case (i.e., the CAPE
US). As Exhibit 11 shows, relative to the S&P 500, results are particularly robust to different specifications.
The most sensitive parameter is the number of selected sectors (by the Relative CAPE®): considering too
many sectors (6 or plus) deteriorates the relative outperformance, which is a natural consequence of the
dilution of the signal. It is fair to say that results are mostly dependent on the discriminating power of the
Relative CAPE®, as one should expect.

Sensitivity to the number of Selected/Rejected sectors Sensitivity to the momentum window
8% 0.80 5%
7% 0.70 ’/’
4%
0,
£ 0.60
5% o,
0.50 3%
4%
0.40
3% 2%
0.30
2%
1%
1% I 0.20
0% 0.10 0%
CAPEUS  6/5 6/4 7/4 6/3 5/3 4/3 CAPEUS 3m 6M M 18m
Alpha EEmExcess Return =—+=Information Ratio (r.h.s.) Alpha  mmmExcess Return  —e=Information Ratio (r.h.s.)
Sensitivity to the rebalancing frequency Sensitivity to the implementation date
5% 0.80 5%
0.70
4% 4%
0.60
3% . 0.50 3%
2% 0.40 2%
0.30
1% 1%
0.20
0% 0.10 0%
CAPE US Bi-Monthly Quarterly CAPE US +1 +2 +3 +4
Alpha EEEExcess Return =—#=Information Ratio (r.h.s.) Alpha  mmmExcess Return =—+=Information Ratio (r.h.s.)

Exhibit 11: CAPM alphas, annualized excess return and information ratio (vs S&P 500), for alternative versions of the
CAPE US strategy built by modifying one parameters of the baseline strategy.

Sensitivity to the weighting method

A different way to assess how much the CAPE US strategy is dependent on the choice of portfolio design
consists in running parametric simulations of portfolios that leverage the Relative CAPE® signal in a different
way. According to the methodology that underpins the CAPE US strategy, only four sectors are selected each
time, and their weights are set at 25% each. This approach does not consider the market beta specific to
each sector. Therefore, the ex-ante beta will change as sectors move in and out of the portfolio (see Exhibit
7). To see if these changes in ex-ante beta could drive unexpected performance, we test a different
implementation that accounts for the ex-ante beta of each sector and see how this would have impacted the
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alpha of the strategy. We consider two versions: a “quadratic” and “lasso”. For the quadratic version, we set
the sectors’ weights as:

W =25% + AW
where AW is optimized to solve the following problem
x{\nviyn(y|AW|2 + (1 —p)*((25% + AW)' « B — 1)?)
|AW| < 12.5% and YAW = 0
B is the vector of historical sectors’ betas and y € [0, 1] is the trade-off parameter.

The problem above identifies the optimal tilt to apply to the current sector weight in the CAPE US (25%) that
minimizes the ex-ante active share versus CAPE US, while at the same time pushing the ex-ante beta
towards one. For ¥ = 1 the solution is clearly AW = 0, which gives us the CAPE US strategy. We optimize
and compute the optimal strategies for different levels of y, and collects historical CAPM alphas and betas
in Exhibit 12.

CAPM Alpha
y Beta CAPM Alpha
4.1%
0.1 0.99 3.46%*
0.2 0.98 3.57%*
0.3 0.96 3.66%* 3.9%
0.4 0.95 3.72%*
0.5 0.94 3.77%*
3.7%
0.6 0.94 3.80%*
0.7 0.93 3.82%*
0.8 0.93 3.84%* 3.5%
0.9 0.93 3.85%*
CAPE US 0.93 3.84%*
3.3%

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 CAPEUS

Exhibit 12 : Simulated CAPM alphas as a function of the beta-adjustment under quadratic penalization.
* refers to statistical significance at >95 level.

We see that for lower values of y, the beta is close to 1, as the optimization will force the sectors’ tilts in a
way to penalize deviations from beta=1. Alphas show a monotonically increasing pattern, peaking aty = 1
which corresponds to the CAPE US strategy, but the gap between the two extremes is very narrow: only
~0.4% between CAPE US and the version with ¥y = 0. 1. In any case, alphas are all statistically significant.

For the lasso penalization, the problem becomes:

nAllgyn(y|AW|Z +(1-p)*(25% +AW) « B —1])
|[AW| < 12.5% and AW =0

As in the previous case, we also look at optimal tilts to the current sector weights in order to minimize the
active share compared to the CAPE US, while penalizing deviation from ex-ante beta equal to one, this time
in a lasso-like fashion. Results, as shown in Exhibit 13, are very similar to the ones in Exhibit 12. The pattern
is no longer monotonic in y, but the range between the best and the worst CAPM alphas is narrower, at
~0.30%, well within the boundaries of statistical estimation errors.
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14 Beta CAPM Alpha CAPM Alpha
0.1 1.00 3.89%* 4.1%
0.2 1.00 3.74%*
0.3 1.00 3.67%* .
0.4 1.00 3.68%* '
0.5 0.99 3.74%*
0.6 0.97 3.84%* 3.7%
0.7 0.96 3.88%*
0.8 0.94 3.91%* 3.5%
0.9 0.93 3.94%* ’
CAPE US 0.93 3.84%*
3.3% \

T
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 CAPEUS

Exhibit 13: Simulated CAPM alphas as a function of the beta-adjustment under lasso-like penalization.
* refers to statistical significance at >95 level.

Our tests therefore show that the ability of the CAPE US strategy to deliver alpha is not specifically related
to the weighting scheme chosen, but rather to its ability to pick the right sector at the right time. Taking into
account sectors’ ex-ante beta only marginally affects the overall alpha. An alternative weighting schemes
around the equal weighing of the four sectors would yield similar risk-adjusted performances and alphas.

Sensitivity to the benchmark comparison

The CAPE US outperformed the S&P 500 over the period by an annualized 3.34%. While the performance of
the CAPE US is given by the choice of its sectors (as they are all weighted at 25% each), the S&P 500 total
return depends on both the weights and the performances of sectors over time. More precisely, the total
return of the S&P 500 is given by'’:

TRggpsoo = (1_[(1 + Z Wes* Reyqs ))
t

5=1,.10

where w, ¢ is the weight of sector s at time t, and R, 4  is the total return of sector s between consecutive
months t and t+1. What would have been the outperformance if the S&P 500 were using different sectors’
weights over time? To answer this question, we simulate the performance of a hypothetical S&P 500 with
“different” sector weights. Let us define the o-permutated S&P 500 as follows: For a given permutation’ o
of the set[1, 2, ..., 10], we have

0Tsgps00 = 1_[(1 + z Wio(s) * Rev1,s )

t 5=1,.10

oTsgps00 represents the hypothetical performance of a strategy that would have invested in sector S with
the weight of sector o (S) in the S&P 500. To understand how this would work in practice, let us look at Exhibit
14 below. For the given permutation o (which associates 1 to 4, 2 to 3 and so on), the 6T ggps5g0 allocation
is shown on the bottom line: the Energy sector (sector 1) represents 5% of the S&P 500 while itis 11% in

01n reality, the total return is slightly more complex as dividends are reinvested in the index and not in each sector. But, for the purpose of the
test, this is not an issue.

1 A permutation o of the set [1, 2, ..., 10] is a bijection of [1, 2, ..., 10] onto itself, that to each element in [1, 2, .., 10] associates a unique element
of [1, 2, ..., 10].
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this new strategy, as 11% is the weight of Consumer Discretionary (sector 4 which is associated with sector

1).

Energy Materials | Industrials . Cor?s. cons. Health Financial + IT Comm. Utilities
Discretionary Staples Care Real Estate Services
S 1 2 3 4 5 6 7 8 9 10
Weight 5% 3% 8% 11% 7% 15% 14% 26% 8% 3%
o(S) 4 3 7 9 1 8 2 5 10 6
New Weight 11% 8% 14% 8% 5% 26% 3% 7% 3% 15%

Exhibit 14: Example of a permuted strategy

For each permutation (randomly drawn), we can compute the excess return of the CAPE US vs this
hypothetical benchmark and plot the historical distribution to see where the real 3.34% falls. If the
performance of the CAPE US strategy is mainly driven by a successful (and potentially lucky) market timing,
we shall see that a substantial proportion of random excess returns vs the hypothetical benchmarks would
be near zero, therefore labelling the real one as rather an outlier. Exhibit 15 below shows the histogram for
N=10,000 simulations.

8%
7%
6%
5%
4%
3%
2%

1%

0%

0.8% 1.3%

1.8%

2.3% 2.8% 3.3% 3.8% 4.3% 4.8% 5.3%

Exhibit 15 : Histogram of simulated excess return of CAPE US vs. hypothetical benchmark with fixed permutation.

According to Exhibit 15, by averaging across randomly selected permutations, we find a value for the excess
return at ~3.2% (annualized), not far from the real one at 3.34%. In the worst cases (i.e., when the
permutation gives us a very performing hypothetical benchmark), we still see a ~1.8% excess return, against
a~5% in the most favorable cases. In any case, the 3.34% value does not appear as an outlier. We can make
the test more complex by allowing time-dependent permutations. Contrary to the test above, where the
hypothetical benchmark total return was calculated once the permutation is drawn, a time-dependent
permutation is drawn at each date, and it only affects the next-period return:

TTsgps00 = (1—[(1 + z Werts) * Rests ))
t

5=1,.10
Exhibit 16 produces the histogram of simulated excess returns under hypothetical benchmarks with time-
dependent permutations. It has a very similar structure as in Exhibit 15, peaking at ~3.2%. In the most
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unfavorable cases, we find an annualized performance of ~0.8%, and in the most favorable ones at 5.3%.
Once again, the 3.34% real excess return does not appear to be an outlier.

8%
7%
6%
5%
4%
3%
2%

1%

0%
0.8% 1.3% 1.8% 2.3% 2.8% 3.3% 3.8% 4.3% 4.8% 5.3%

Exhibit 16 Histogram of simulated excess return of CAPE US vs. theoretical benchmark with dynamic reshuffle.

In conclusion, we see that the excess return is not the consequence of a lucky strike of successful sector
overweightings in the CAPE US strategy. If this were the case, Exhibits 15-16 would appear drastically shifted
to the left and mostly centered around zero, which is not what we observe.

Conclusion

Ten years ago, the CAPE US was just another quantitative investment strategy, with an in-sample backtest
that held promises for potential investors. After a subsequent 10-year period during which the parameters
were kept unchanged, the out-of-sample has lived up to the initial promises of the backtest. As validated by
the extensive battery of tests we have conducted, the CAPE US is an “anomaly”, in the sense used by Fama
and French. The CAPE US strategy has delivered true “sector rotation” alpha, consistent over time, over
crisis periods, and across dispersion regimes. Moreover, most of the alpha came from the signal itself (i.e.,
the relative CAPE ratio) rather than from the choices made in portfolio design and rebalancing. Further
evidence is that the same strategy applied to European markets'? has also generated very robust results.

The CAPE US is not only a paper trading strategy. It has been successfully implemented by investment funds
with little implementation shortfall. Transaction costs are indeed limited given the monthly rebalancing
frequency and the liquidity of the underlying investment universe (S&P500). Furthermore, we have shown
that execution can be smoothed out over a few days without any material impact on performance.

12 Shiller Barclays CAPE® Europe Sector Value Net TR Index (BXIICESE Index)
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Ossiam, a subsidiary of Natixis Investment Managers, is a French asset manager authorized by the Autorité des Marchés Financiers (Agreement No. GP-
10000016). Although information contained herein is from sources believed to be reliable, Ossiam makes no representation or warranty regarding the
accuracy of any information of which it is not the source. The information presented in this document is based on market data at a given moment and may
change from time to time. This material has been prepared solely for informational purposes only and it is not intended to be and should not be considered
as an offer, or a solicitation of an offer, or an invitation or a personal recommendation to buy or sell or participating shares in any Ossiam Fund, or any
security or financial instrument, or to participate in any investment strategy, directly or indirectly. It is intended for use only by those recipients to whom it
is made directly available by Ossiam. Ossiam will not treat recipients of this material as its clients by virtue of their receiving this material. All performance
information set forth herein is based on historical data and, in some cases, hypothetical data, and may reflect certain assumptions with respect to fees,
expenses, taxes, capital charges, allocations and other factors that affect the computation of the returns. Past performance is not necessarily a guide to
future performance. Any opinions expressed herein are statements of our judgment on this date and are subject to change without notice. Ossiam assume
no fiduciary responsibility or liability for any consequences, financial or otherwise, arising from, an investment in any security or financial instrument
described herein or in any other security, or from the implementation of any investment strategy. This information contained herein is not intended for
distribution to, or use by, any person or entity in any country or jurisdiction where to do so would be contrary to law or regulation or which would subject
Ossiam to any registration requirements in these jurisdictions. This material may not be distributed, published, or reproduced, in whole or in part.

Modelling or back-testing contained herein is no indication as to future performance. Backtested performance results do not represent the performance of
actual trading using client assets but are achieved by means of the retroactive application of a model. Backtested performance suffers from several
limitations, namely they are constructed based on hindsight, and material economic and market factors, as well as client will, may have affected investment
decisions differently without such hindsight. Additionally, they do not reflect the impact of actual portfolio trading, which could have affected the price and
availability of securities, as well as the transaction fees paid. Please note that if the performance of a strategy is calculated in a currency different from the
currency of your area, any losses or gains generated by the strategy may be affected by exchange rate fluctuations (both upward and downward).

THIRD PARTY DISCLAIMERS

Neither Barclays Bank PLC nor its affiliates ("Barclays") is the issuer or producer of the Ossiam Shiller Barclays CAPE® US Sector Value TR, the Ossiam Shiller
Barclays CAPE® Europe Sector Value TR or the Ossiam ESG Low Carbon Shiller Barclays CAPE® US Sector UCITS ETF (collectively, the "Products") and Barclays
has no responsibilities, obligations or duties to investors in the Products except in connection with their distribution pursuant to an agreement with Ossiam.
The Shiller Barclays CAPE® US Sector Value Net TR index and the Shiller Barclays CAPE® Europe Sector Value Net TR index (collectively, the "Indices") are
trademarks owned, or licensed for use, by Barclays Bank PLC and are licensed for use by Ossiam Lux and/or Ossiam IRL as the "Issuer(s)" of the Products.
While Ossiam Lux and/or Ossiam IRL, as the Issuers of the Products, and for their own account, execute transaction(s) with Barclays in or relating to the
Indices in connection with the Products, investors acquire the Products from Ossiam Lux and/or Ossiam IRL and investors neither acquire any interest in the
Indices nor enter into any relationship of any kind whatsoever with Barclays upon making an investment in the Products. The Products are not sponsored
or endorsed by Barclays and Barclays makes no representation regarding the suitability or advisability of the Products or use of the Indices or in any data
included therein except in connection with their distribution pursuant to an agreement with Ossiam. Barclays shall not be liable in any way to the Issuer,
investors or to other third parties in respect of the use or accuracy of the Indices or any data included therein.

THE SHILLER BARCLAYS INDICES HAVE BEEN DEVELOPED IN PART BY RSBB-I, LLC, THE RESEARCH PRINCIPAL OF WHICH IS ROBERT J. SHILLER. RSBB-I, LLC IS
NOT AN INVESTMENT ADVISOR, AND DOES NOT GUARANTEE THE ACCURACY OR COMPLETENESS OF THE SHILLER BARCLAYS INDICES OR ANY DATA OR
METHODOLOGY EITHER INCLUDED THEREIN OR UPON WHICH IT IS BASED. NEITHER RSBB-I, LLC NOR ROBERT J. SHILLER OR ANY OF THEIR RESPECTIVE
PARTNERS, EMPLOYEES, SUBCONTRACTORS, AGENTS, SUPPLIERS AND VENDORS (COLLECTIVELY, THE “PROTECTED PARTIES”), SHALL HAVE ANY LIABILITY,
WHETHER CAUSED BY THE NEGLIGENCE OF A PROTECTED PARTY OR OTHERWISE, FOR ANY ERRORS, OMISSIONS, OR INTERRUPTIONS THEREIN, AND MAKE
NO WARRANTIES, EXPRESS OR IMPLIED, AS TO PERFORMANCE OR RESULTS EXPERIENCED BY ANY PARTY FROM THE USE OF ANY INFORMATION INCLUDED
THEREIN OR UPON WHICH IT IS BASED, AND EXPRESSLY DISCLAIM ALL WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE WITH
RESPECT THERETO, AND SHALL NOT BE LIABLE FOR ANY CLAIMS OR LOSSES OF ANY NATURE IN CONNECTION WITH THE USE OF SUCH INFORMATION,
INCLUDING BUT NOT LIMITED TO, LOST PROFITS OR PUNITIVE OR CONSEQUENTIAL DAMAGES, EVEN IF RSBB-I, LLC, ROBERT J. SHILLER OR ANY PROTECTED
PARTY IS ADVISED OF THE POSSIBILITY OF SAME. WITH REGARD TO ANY ESG-RELATED PRODUCTS, NEITHER BARCLAYS NOR RSBB-I, LLC HAS PROVIDED ANY
INPUT INTO THE ESG OR LOW CARBON METHODOLOGIES OR RATINGS APPLIED BY OSSIAM IN CONNECTION WITH SUCH PRODUCTS, AND NEITHER BARCLAYS
NOR RSBB-I, LLC THEREFORE MAKES ANY REPRESENTATION IN RESPECT OF THE ACCURACY, VALIDITY OR SUITABILITY OF SUCH ESG AND LOW CARBON
METHODOLOGIES OR RATINGS. THE PRODUCT DOES NOT CONSTITUTE INVESTMENTS WHICH FUND AN ESG-RELATED PROJECT, BUT RATHER ONLY
PROVIDES EXPOSURE TO CERTAIN UNDERLYING INDEX CONSTITUENTS BASED ON THE ESG FILTERING METHODOLOGY AND RATINGS APPLIED BY OSSIAM.
THE COMPOSITION OF THE UNDERLYING ASSETS REFERENCED BY THE PRODUCT (INCLUDING THE CONSTITUENTS OF THE INDEX) MAY VARY OVER TIME. IT
IS IMPORTANT TO NOTE THAT OVERALL ESG SCORING IS INFLUENCED BY A NUMBER OF FACTORS AND, AS A RESULT, FOR EXAMPLE, A HIGHER SCORE ON
ENVIRONMENTAL FACTORS MAY OFFSET A LOWER SCORE ON SOCIAL FACTORS, OR VICE-VERSA.

Barclays Bank PLC and its affiliates ("Barclays") is not the issuer or producer of the Ossiam Shiller Barclays CAPE® Global Sector Value UCITS ETF (the
"Product") and Barclays has no responsibilities, obligations or duties to investors in the Products except in connection with their distribution pursuant to an
agreement with Ossiam. The Shiller Barclays CAPE® Global Sector Net TR Index ("Index") is a trademark owned, or licensed for use, by Barclays Bank PLC and
are licensed for use by Ossiam Lux as the “Issuer” of the Product. While Ossiam Lux, as the Issuer of the Product, and for their own account, execute
transaction(s) with Barclays in or relating to the Index in connection with the Product, investors acquire the Product from Ossiam Lux and investors neither
acquire any interest in the Index nor enter into any relationship of any kind whatsoever with Barclays upon making an investment in the Product. The Product
is not sponsored or endorsed by Barclays and Barclays makes no representation regarding the suitability or advisability of the Product or any data included
therein except in connection with their distribution pursuant to an agreement with Ossiam. Barclays shall not be liable in any way to the Issuer, investors or
to other third parties in respect of the use or accuracy of the Index or any data included therein. Barclays Index Administration (“BINDA”), a distinct function
within Barclays Bank PLC, is responsible for day-to-day governance of Barclays Bank PLC’s activities as Index Sponsor. To protect the integrity of Barclays’
indices, Barclays Bank PLC has in place a control framework designed to identify and remove and/or mitigate (as appropriate) conflicts of interest. Within
the control framework, BINDA has the following specific responsibilities: (i) oversight of any third party index calculation agent; (ii) acting as approvals body
for index lifecycle events (index launch, change and retirement); and (iii) resolving unforeseen index calculation issues where discretion or interpretation
may be required (for example: upon the occurrence of market disruption events). To promote the independence of BINDA, the function is operationally
separate from Barclays Bank PLC’s sales, trading and structuring desks, investment managers, and other business units that have, or may be perceived to
have, interests that may conflict with the independence or integrity of Barclays’ indices. Notwithstanding the foregoing, potential conflicts of interest exist
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as a consequence of Barclays Bank PLC providing indices alongside its other businesses. Please note the following in relation to Barclays’ indices: (i) Barclays
Bank PLC may act in multiple capacities with respect to a particular index including, but not limited to, functioning as index sponsor, index administrator,
index owner and licensor. (ii) Sales, trading or structuring desks in Barclays Bank PLC may launch products linked to the performance of a index. These
products are typically hedged by Barclays Bank PLC’s trading desks. In hedging an index, a trading desk may purchase or sell constituents of that index. These
purchases or sales may affect the prices of the index constituents which could in turn affect the level of that index. (iii) Barclays Bank PLC may establish
investment funds that track an index or otherwise use an index for portfolio or asset allocation decisions. The Index Sponsor is under no obligation to
continue the administration, compilation and publication of the Index or the level of the Index. While the Index Sponsor currently employs the methodology
ascribed to the Index (and application of such methodology shall be conclusive and binding), no assurance can be given that market, regulatory, juridical,
financial, fiscal or other circumstances (including, but not limited to, any changes to or any suspension or termination of or any other events affecting any
constituent within the Index) will not arise that would, in the view of the Index Sponsor, necessitate an adjustment, modification or change of such
methodology. In certain circumstances, the Index Sponsor may suspend or terminate the Index. The Index Sponsor has appointed a third-party agent (the
‘Index Calculation Agent’) to calculate and maintain the Index. While the Index Sponsor is responsible for the operation of the Index, certain aspects have
thus been outsourced to the Index Calculation Agent. Barclays (i) makes no representation or warranty, express or implied, to the Issuer or any member of
the public regarding the advisability of investing in transactions generally or the ability of the Index to track the performance of any market or underlying
assets or data; and (ii) has no obligation to take the needs of the Issuer into consideration in administering, compiling or publishing the Index. Barclays has
no obligation or liability in connection with administration, marketing or trading of the Product. The licensing agreement between Ossiam and Barclays Bank
PLC is solely for the benefit of Ossiam and Barclays and not for the benefit of the owners of the Product, investors or other third parties.

BARCLAYS DOES NOT GUARANTEE, AND SHALL HAVE NO LIABILITY TO THE PURCHASERS AND TRADERS, AS THE CASE MAY BE, OF THE TRANSACTION OR TO
THIRD PARTIES FOR THE QUALITY, ACCURACY AND/OR COMPLETENESS OF THE INDEX OR ANY DATA INCLUDED THEREIN OR FOR INTERRUPTIONS IN THE
DELIVERY OF THE INDEX. BARCLAYS MAKES NO EXPRESS OR IMPLIED WARRANTIES, AND HEREBY EXPRESSLY DISCLAIMS ALL WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OR USE WITH RESPECT TO THE INDEX INCLUDING, WITHOUT LIMITATION, THE INDEX, OR ANY
DATA INCLUDED THEREIN. IN NO EVENT SHALL BARCLAYS HAVE ANY LIABILITY FOR ANY SPECIAL, PUNITIVE, INDIRECT, OR CONSEQUENTIAL DAMAGES, OR
ANY LOST PROFITS, EVEN IF NOTIFIED OF THE POSSIBLITY OF SUCH DAMAGES SAVE TO THE EXTENT THAT SUCH EXCLUSION OF LIABILITY IS PROHIBITED BY
LAW.

None of the information supplied by Barclays and used in this publication may be reproduced in any manner without the prior written permission of Barclays
Bank PLC. Barclays Bank PLC is registered in England No. 1026167. Registered office 1 Churchill Place London E14 5HP.

Bloomberg Index Services Limited is the official index calculation and maintenance agent of the Index, an index owned and administered by Barclays.
Bloomberg Index Services Limited does not guarantee the timeliness, accurateness, or completeness of the Index calculations or any data or information
relating to the Index. Bloomberg Index Services Limited makes no warranty, express or implied, as to the Index or any data or values relating thereto or
results to be obtained therefrom, and expressly disclaims all warranties of merchantability and fitness for a particular purpose with respect thereto. To the
maximum extent allowed by law, Bloomberg Index Services Limited, its affiliates, and all of their respective partners, employees, subcontractors, agents,
suppliers and vendors (collectively, the “protected parties”) shall have no liability or responsibility, contingent or otherwise, for any injury or damages,
whether caused by the negligence of a protected party or otherwise, arising in connection with the calculation of the Index or any data or values included
therein or in connection therewith and shall not be liable for any lost profits, losses, punitive, incidental or consequential damages.

ADDITIONAL NOTES

This material has been provided for information purposes only to investment service providers or other Professional Clients, Qualified or Institutional
Investors and, when required by local regulation, only at their written request. This material must not be used with Retail Investors.

In the E.U. (outside of the UK and France): Provided by Natixis Investment Managers S.A. or one of its branch offices listed below. Natixis Investment
Managers S.A. is a Luxembourg management company that is authorized by the Commission de Surveillance du Secteur Financier and is incorporated under
Luxembourg laws and registered under n. B 115843. Registered office of Natixis Investment Managers S.A.: 2, rue Jean Monnet, L-2180 Luxembourg, Grand
Duchy of Luxembourg. Italy: Natixis Investment Managers S.A., Succursale Italiana (Bank of Italy Register of Italian Asset Management Companies no
23458.3). Registered office: Via Larga, 2 - 20122, Milan, Italy. Germany: Natixis Investment Managers S.A., Zweigniederlassung Deutschland (Registration
number: HRB 88541). Registered office: Im Trutz Frankfurt 55, Westend Carrée, 7. Floor, Frankfurt am Main 60322, Germany. Netherlands: Natixis
Investment Managers, Nederlands (Registration number 50774670). Registered office: Stadsplateau 7, 3521AZ Utrecht, the Netherlands. Sweden: Natixis
Investment Managers, Nordics Filial (Registration number 516405-9601 - Swedish Companies Registration Office). Registered office: Kungsgatan 48 5tr,
Stockholm 111 35, Sweden. Spain: Natixis Investment Managers, Sucursal en Espafia. Serrano n°90, 6th Floor, 28006, Madrid, Spain.

In France: Provided by Natixis Investment Managers International — a portfolio management company authorized by the Autorité des Marchés Financiers
(French Financial Markets Authority - AMF) under no. GP 90-009, and a public limited company (société anonyme) registered in the Paris Trade and
Companies Register under no. 329 450 738. Registered office: 43 avenue Pierre Mendés France, 75013 Paris.

In Switzerland: Provided for information purposes only by Natixis Investment Managers, Switzerland Sarl, Rue du Vieux Collége 10, 1204 Geneva, Switzerland
or its representative office in Zurich, Schweizergasse 6, 8001 Zirich.

In the British Isles: Provided by Natixis Investment Managers UK Limited which is authorised and regulated by the UK Financial Conduct Authority (register
no. 190258) - registered office: Natixis Investment Managers UK Limited, One Carter Lane, London, EC4V 5ER. When permitted, the distribution of this
material is intended to be made to persons as described as follows: in the United Kingdom: this material is intended to be communicated to and/or directed
at investment professionals and professional investors only; in Ireland: this material is intended to be communicated to and/or directed at professional
investors only; in Guernsey: this material is intended to be communicated to and/or directed at only financial services providers which hold a license from
the Guernsey Financial Services Commission; in Jersey: this material is intended to be communicated to and/or directed at professional investors only; in
the Isle of Man: this material is intended to be communicated to and/or directed at only financial services providers which hold a license from the Isle of
Man Financial Services Authority or insurers authorised under section 8 of the Insurance Act 2008.
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In the DIFC: Provided in and from the DIFC financial district by Natixis Investment Managers Middle East (DIFC Branch) which is regulated by the DFSA.
Related financial products or services are only available to persons who have sufficient financial experience and understanding to participate in financial
markets within the DIFC and qualify as Professional Clients or Market Counterparties as defined by the DFSA. No other Person should act upon this material.
Registered office: Office 603 - Level 6, Currency House Tower 2, PO Box 118257, DIFC, Dubai, United Arab Emirates.

In Japan: Provided by Natixis Investment Managers Japan Co., Ltd., Registration No.: Director-General of the Kanto Local Financial Bureau (kinsho) No. 425.
Content of Business: The Company conducts discretionary asset management business and investment advisory and agency business as a Financial
Instruments Business Operator. Registered address: 1-4-5, Roppongi, Minato-ku, Tokyo.

In Taiwan: Provided by Natixis Investment Managers Securities Investment Consulting (Taipei) Co., Ltd., a Securities Investment Consulting Enterprise
regulated by the Financial Supervisory Commission of the R.O.C. Registered address: 34F., No. 68, Sec. 5, Zhongxiao East Road, Xinyi Dist., Taipei City 11065,
Taiwan (R.0.C.), license number 2018 FSC SICE No. 024, Tel. +886 2 8789 2788.

In Singapore: Provided by Natixis Investment Managers Singapore (name registration no. 53102724D) to distributors and institutional investors for
informational purposes only. Natixis Investment Managers Singapore is a division of Ostrum Asset Management Asia Limited (company registration no.
199801044D). Registered address of Natixis Investment Managers Singapore: 5 Shenton Way, #22-05 UIC Building, Singapore 068808.

In Hong Kong: Provided by Natixis Investment Managers Hong Kong Limited to institutional/ corporate professional investors only

In Australia: Provided by Natixis Investment Managers Australia Pty Limited (ABN 60 088 786 289) (AFSL No. 246830) and is intended for the general
information of financial advisers and wholesale clients only.

In New Zealand: This document is intended for the general information of New Zealand wholesale investors only and does not constitute financial advice.
This is not a regulated offer for the purposes of the Financial Markets Conduct Act 2013 (FMCA) and is only available to New Zealand investors who have
certified that they meet the requirements in the FMCA for wholesale investors. Natixis Investment Managers Australia Pty Limited is not a registered financial
service provider in New Zealand.

In Latin America: Provided by Natixis Investment Managers S.A.

In Uruguay: Provided by Natixis Investment Managers Uruguay S.A., a duly registered investment advisor, authorized and supervised by the Central Bank of
Uruguay. Office: San Lucar 1491, oficina 102B, Montevideo, Uruguay, CP 11500. The sale or offer of any units of a fund qualifies as a private placement
pursuant to section 2 of Uruguayan law 18,627.

In Colombia: Provided by Natixis Investment Managers S.A. Oficina de Representacidn (Colombia) to professional clients for informational purposes only as
permitted under Decree 2555 of 2010. Any products, services or investments referred to herein are rendered exclusively outside of Colombia. This material
does not constitute a public offering in Colombia and is addressed to less than 100 specifically identified investors.

In Mexico Provided by Natixis IM Mexico, S. de R.L. de C.V., which is not a regulated financial entity, securities intermediary, or an investment manager in
terms of the Mexican Securities Market Law (Ley del Mercado de Valores) and is not registered with the Comision Nacional Bancaria y de Valores (CNBV) or
any other Mexican authority. Any products, services or investments referred to herein that require authorization or license are rendered exclusively outside
of Mexico. While shares of certain ETFs may be listed in the Sistema Internacional de Cotizaciones (SIC), such listing does not represent a public offering of
securities in Mexico, and therefore the accuracy of this information has not been confirmed by the CNBV. Natixis Investment Managers is an entity organized
under the laws of France and is not authorized by or registered with the CNBV or any other Mexican authority. Any reference contained herein to “Investment
Managers” is made to Natixis Investment Managers and/or any of its investment management subsidiaries, which are also not authorized by or registered
with the CNBV or any other Mexican authority.

The above referenced entities are business development units of Natixis Investment Managers, the holding company of a diverse line-up of specialised
investment management and distribution entities worldwide. The investment management subsidiaries of Natixis Investment Managers conduct any
regulated activities only in and from the jurisdictions in which they are licensed or authorized. Their services and the products they manage are not available
to all investors in all jurisdictions. It is the responsibility of each investment service provider to ensure that the offering or sale of fund shares or third-party
investment services to its clients complies with the relevant national law.

The provision of this material and/or reference to specific securities, sectors, or markets within this material does not constitute investment advice, or a
recommendation or an offer to buy or to sell any security, or an offer of any regulated financial activity. Investors should consider the investment objectives,
risks and expenses of any investment carefully before investing. The analyses, opinions, and certain of the investment themes and processes referenced
herein represent the views of the portfolio manager(s) as of the date indicated. These, as well as the portfolio holdings and characteristics shown, are subject
to change. There can be no assurance that developments will transpire as may be forecasted in this material. Past performance information presented is
not indicative of future performance.

Although Natixis Investment Managers believes the information provided in this material to be reliable, including that from third party sources, it does not

guarantee the accuracy, adequacy, or completeness of such information. This material may not be distributed, published, or reproduced, in whole or in part.
All amounts shown are expressed in USD unless otherwise indicated.

‘" NATIXIS

INVESTMENT MANAGERS
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