


INTRODUCTION

Behavioral finance shines a spotlight on how psychology influences investor behavior which in turn has an impact on financial
markets. This plays an important role in explaining factor premiums and assessing the extent to which they will be sustainable
in the long run.

This school of thought proposes that investors are not fully rational in their actions, but instead allow their decisions to be
influenced by emations that can be the source of behavioral biases. It is therefore important to gain an understanding of these
cognitive tendencies as they help to explain why markets are inefficient, and why factor premiums such as low volatility, momen-
tum, quality and value exist.

Human psychology and our propensity to make these behavioral errors should not be underestimated. Much of the work in
behavioral finance shows that people consistently make mistakes, even when they have been alerted to their tendency to do so.
At Robeco, our quantitative solutions seek to exploit these deeply entrenched hiases through a disciplined, transparent and
systematic approach that keeps emotions at bay and takes advantage of market inefficiencies driven by human behavior.

In this publication, we first look into how behavioral biases can affect investors and how quant investing can benefit from the
resulting market inefficiencies by featuring the insights of our in-house experts: Chief Quant Strategist, Pim van Vliet; Chief
Researcher, David Blitz; and Head of Factor Investing and Professor in Behavioral Finance at Erasmus University Rotterdam,
Guido Baltussen.

We then explore why risk-based theories fail to adequately explain the existence of the low volatility, momentum, quality and value
factors, and why behavioral biases actually give rise to them. Moreover, we reveal why we believe these factor premiums have not
been arbitraged away and will continue to persist going forward. Then, in closing, Remco Zwinkels, Professor of International
Finance at Vrije Universiteit Amsterdam, touches on his work in the field of behavioral finance and shares some interesting
anecdotes.

This publication was created by Lejda Bargjo (Quant Client Portfolio Manager), Jeroen Hagens (Quant Client Portfolio Manager)
and Lusanele Magwa (Investment Writer).
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In our roundtable interview, we delved into how behavioral biases affect investors and
their decision making. We also touched on why quant investing can benefit from the
resulting market inefficiencies, given that its systematic approach keeps emotions at
bay. We discussed these topics with our in-house experts: Chief Quant Strategist, Pim
van Vliet, and our Chief Researcher, David Blitz.

As long-standing proponents of factor investing, which
behavioral biases do you perceive to be the primary
drivers of markets nowadays?

Pim van Vliet: “Overconfidence is a key behavioral bias,
because it is quite rational. Biases are often linked with
irrational behavior, but this is not always the case. For instance,
it can be advantageous to be overconfident in our day-to-day
lives, when pursuing job opportunities, in finding a partner, in
achieving satisfaction across multiple spheres in our lives, or in
generally making you happier.”

“But when it comes to investing, being overconfident does not
make you a better investor. Indeed, overconfidence and good
results are often at odds with each other. By this | mean that
while tempering your overconfidence can actually make you
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unhappy, it can help you achieve better long-term investment
returns.”

Generally speaking, what are some of the complexities
involved in assessing behavioral biases?

David Blitz: "Risk-based explanations for factors fail to hold up
when tested. This suggests that behavioral biases give rise to
factor premiums. Many cognitive errors, including overreaction,
underreaction and extrapolation, are seen as the drivers of
market inefficiencies in the academic literature.”

“But given that there are several market anomalies present at
the same time, with some even moving in opposite directions,
we still have a lot to learn about these biases, especially how

they interact with each other”

Alongside this issue of interaction, could it be that
certain behavioral biases are more dominant in specific
market environments?

David Blitz: “Investors can alternate between greed and fear
and you have instances of risk-on and risk-off moments. So you
could say that investors are in risk-on mode when we witness
significant rallies such as in tech stocks in recent years, and
this typically coincides with strong momentum returns. And
then when there is a shift to a risk-off setting again, low
volatility returns tend to be strong.”

1. Blitz, D., November 2021, “The quant cycle’, Journal of Portfolio Management.

“This seems to describe investor behavior and it is not
necessarily irrational. It could be that investors are incorpora-
ting new information. For instance, if they get bad news, they
might not be sure if this signals more negative newsflow going
forward. So it could be a case of investors updating their
beliefs and maybe they keep getting surprised along the way.
So even in an environment of rational investors you could get
these short-term patterns.”

On that note, we have just experienced a prolonged
period of weak quant equity performance. What lessons
can we take from it?

David Blitz: “Our research' on the quant cycle basically
contextualizes the recent poor performance from a long-term
perspective. It is remarkable to see that the same patterns
keep repeating themselves in financial markets almost once
every 10 years. Based on recent performance data, it appears
as if the quant equity drawdown is behind us and we are now
experiencing a reversal.”

“So if we use history as a guide, then a ‘normal’ stage for quant
equity factors is the likely scenario for the next five years. This
would be particularly good news for quant investors given that
all factors tend to perform well during this stage. But the longer
we find ourselves in the normal regime, then the bigger the
probability that we will face another drawdown. But we are
probably several years away from that at this point.’

Pim van Vliet: “Investors who struggled to stay the course
during periods of underperformance probably feel regret during
rebounds - you need strong hands. This also applies to us as
quant investors. For instance we could have doubled down on
the value strategy and done so too early, which could have
resulted in larger drawdowns. On the other hand, we could have
given up on value due to its struggles. In hindsight, we are glad
we stayed the course. This is not easy for us as quant inves-
tors, as we too are human.’



“In this case, the action bias can also be an issue. During a
crisis, it can be very tempting to change things to demonstrate
that you are assessing the data, absorbing new information
and making smart decisions. There is also perhaps an implicit
expectation for a reaction from clients. But actively doing
nothing can be the best approach in such instances. But again
this is tough as you have to resist the temptation prompted by
this action bias."

If we look beyond recent market developments, have
you seen any behavioral aspects that have changed or
disappeared over time?

Pim van Vliet: “If you purely assess factors, we have seen in
our research? that the low volatility, momentum and value
premiums have been present since the 19th century. But our
study analyzes the long-term outcomes of investor behavior
without scrutinizing the actual behavior.

“If we look at it from a biological perspective, it is safe to say
that our DNA has remained fairly constant. But from a cultural
point of view, there is some cross-sectional variation given that
some cultures are more risk averse than others. There are also
elements of time variation. For example, people can exhibit
more risk-taking behavior after a golden age and less so after
economic downturns. So it is quite difficult to pinpoint which
behavioral aspects have changed over time and how they have
changed.”

David Blitz: “If you look at it from a market perspective, similar
behavioral patterns repeatedly show up over extended periods
of time. Take for instance the significant downturns following
bubbles that have occurred across centuries such as the South
Sea Bubble or Tulip Mania. It looks like we are seeing the same
pattern again with the current market fallout.”

Pim van Vliet: "Another example of a behavioral bias that
illustrates how they persist over centuries is comparison.
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Nowadays, we see this in the form of benchmarking or peer
performance comparisons in our industry. But if we look back
to the 1800s, wealthy industrialists were also comparing
themselves with others as there was an innate desire to do
better than the rest.”

“Quant investing can keep ‘animal spirits’ in check if a good
governance system is in place. When you follow a rules-based
approach, you systematically analyze the data and do not just
focus on anecdotal evidence or information that confirms your
existing view. In this way, we can circumnavigate obstacles
such as confirmation bias or overconfidence. So as quant
investors, we can use behavioral finance insights to give us an
edge”

“But this requires the discipline of sticking to your approach,
especially in challenging market environments. This can be
difficult to adhere to as team changes that occur over time can
lead to adjustments in the investment process. So even groups
of people can fall victim to behavioral biases. That is why we
like to say that quant investing is sometimes more a test of
character than a test of intelligence. Being humble is a good
antidote against overconfidence.”

Aside from the more well-known biases, are there any
other patterns that have caught your eye?

David Blitz: “What | find interesting is the clear pattern between
fund performance and fund inflows. | am fascinated by the
obsession with track records. Top-performing funds - at a
certain point in time — typically attract significant inflows as
this often serves as a prerequisite for asset owners to allocate
capital to fund managers. But if these fund managers subse-
quently endure a bad patch of returns for a couple of years,
then they become exposed to the risk of outflows.”

“If you compare this to general asset class returns, for example,
investors do not get rid of their entire equity allocation if

equities perform poorly over a three-year period. Conversely,
they probably do not double their exposure if the asset class
delivers strong returns for a few years. In the short run, luck as
opposed to skill can materially influence outcomes. It is clear
that there is noise in short-term performance data, but decision
makers are quite sensitive to it

Pim van Vliet: “Behavioral finance is not only a lens through
which you can study market behavior, it is also a mirror. It does
not only reflect the way other people behave, but also how we
act. As quant investors, we too have our own biases. | believe a
powerful takeaway from behavioral finance is that we can use it
to reflect on our process. It is important to scrutinize how our
investment models behave and to evaluate our business in the
context of how we can help our clients to achieve their goals.

Another interesting theme given its increasing importan-
ce for investors is sustainability. How do you see it
influencing behavioral finance?

David Blitz: “We will get more insight if sustainable investing
itself is one big behavioral effect. Previously, investors primarily
focused on risk and returns. But nowadays, they also care
about how they make their returns. If they invest in a tobacco
company, for example, they feel responsible for related health
issues that smokers face. So if more and more investors are
going to take into account such issues when investing, then it

2. Baltussen, G., Van Vliet, B. P, and Van Vliet, P, November 2021, “The cross-section of stock returns before 1926 (and beyond)’, SSRN working paper.



will likely affect stock prices. So this will create opportunities.”

“But this behavior can resemble a pendulum as it can also
swing back again in the other direction. Sustainable stocks will
not consistently outperform their unsustainable peers forever.
This could definitely play out over some periods, but at some
point unsustainable companies could become attractive deep
value stocks. In this instance, investors in the latter could be
rewarded with a premium for taking on the reputational risk of
investing in such unloved firms.”

Pim van Vliet: “That speaks to the ‘sin stock’ premium. If we
look back, there was a big debate about whether or not there
should be a discount for sustainability. Over time, this thinking
has changed and now there is a belief that there should be a
premium. This is maybe a result of some catalytic events such
the Paris Agreement or the establishment of the Sustainable
Development Goals (SDGs). Meanwhile, the recent outperfor-
mance of sustainable assets has also reinforced this. This
combination of factors has helped to create an attractive story
for investors that is very enticing.’

“Perhaps then the thinking around sustainable investing has
shifted from ‘system 2’ to ‘system 1’ as it has become an
entrenched belief. But as David said, this could follow a
behavioral cycle and investors could be disappointed if
sustainable assets underperform in the coming years. Humans
love narratives. We have been telling stories around the fire for
centuries and we see this on a daily basis on television. This
could be a risk for sustainable investors as their commitment
to the sustainability narrative will be tested if these assets
underperform for an extended period.”

“We integrate sustainability in various and very specific ways in
our strategies. For example, we use proprietary ESG scores to
enhance our quality signal and make use of environmental
efficiency variables as proxies for higher future profit margins.
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We believe the market will move away from crude, publicly
available ESG measures to more sophisticated sustainability
data which will also likely improve the performance our
quantitative strategies. There are many positive developments
on this front as increasingly more research is being done by
both academics and practitioners.”

3. Blitz, D, December 2021, “Betting against quant: examining the factor exposures of thematic indices”, Journal of Beta Investment Strategies.









Low volatility investing defies the logic of the efficient market hypothesis. Contrary to popular
belief, riskier investments do not necessarily translate into higher returns. Rather
paradoxically, more volatile stocks tend to yield lower risk-adjusted returns in the long run,
while their less volatile peers typically deliver higher risk-adjusted long-term performance.

The low volatility investment style has generated market-like (or higher)
returns with lower downside risk over long-term periods. Despite it being a
well-known anomaly, behavioral biases and investment constraints have
ensured its persistence over time.

The capital asset pricing model (CAPM) dates back to 1964 and has long been
the centerpiece used to explain the relationship between risk and return.
According to the theory, higher risk should lead to higher returns. Empirical
findings, however, contradict this notion. Figure 1 depicts the risk-return profile
of ten portfolios sorted on the volatility of historical returns. This clearly shows
that the equity market has generally not rewarded investors for taking on more
(volatility) risk.!

At Robeco, we have done a lot of research on the low volatility factor and
contributed to the academic literature over the years. The low volatility effect is
pervasive across different regions and asset classes. Most recently, its strong
presence has also been documented in the Chinese A-share market.? Its
counterintuitive nature underpins its endurance, which we delve into next.

Low Volatility effect confounds risk-based school of thought

The CAPM assumes a linear relationship between the risk (market sensitivity,
i.e., beta) and returns of financial securities. However, numerous studies have
illustrated that low beta stocks counterintuitively outperform their high beta
peers on a risk-adjusted basis. This was pointed out as far back as the 1970s in
a seminal paper that demonstrated that less volatile stock portfolios generated
higher returns than riskier counterparts.®

The efficient market hypothesis suggests that low-risk stocks must exhibit other

risks that are not captured by their market betas, and this explains their high
returns. However, attempts to identify these risks have been few and far
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Figure 1: Long-term risk-return profile of ten volatility-sorted portfolios
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Source: Robeco, CRSP. Figure shows average, annualized returns and volatilities of 10 portfolios sorted on
past 36-month return volatility. The investment universe covers all common stocks traded on NYSE, AMEX
and NASDAQ exchanges with valid market capitalization and return data from 1926 till 2020. Portfolios are
equal weighted and portfolio returns are from January 1929 to December 2020.

between. They also pale in comparison to the behavioral finance explanations of
the phenomenon.

Low volatility stocks are typically found in defensive sectors and have more
predictable cash flows, leading them to exhibit lower valuation uncertainty.
Thus, they portray bond-like characteristics, while investors are also likely to use
them as replacements for bonds given that they typically pay out dividends.
Despite these features, numerous studies have shown that the low volatility
anomaly is not explained by interest rate exposure. Indeed, Robeco research
concluded that interest rate risk does not account for the long-term added value
from low volatility strategies.*

A similar picture emerges if the
market beta is used as a measure of
risk

Blitz, D., Hanauer, M. X., and van
Vliet, P, April 2021, “The low volatility
effect in China", Journal of Asset
Management

. Haugen, R. A., and Heins, J. A,

December 1975, “Risk and the rate of
return on financial assets: some old
wine in new bottles", Journal of
Financial and Quantitative Analysis.
Blitz, D., Van Der Grient, B., and Van
Vliet, P, June 2014, “Interest rate risk
in low volatility strategies’, Robeco
white paper.



Meanwhile, some researchers have suggested that the low volatility effect is
explained by the value and profitability factors. This hinges on the assumption
that these factors are also driven by risk, which we argue is unlikely to be the
case in our series of articles on behavioral finance (including this one). In fact,
one academic paper established that the low volatility anomaly cannot be
explained by these two factors.®

In general, risk-based theories that explain the low volatility effect have largely
been disputed within the academic field. On the other hand, research from the
behavioral school of thought is far more significant on this front.

Investor behavior drives Low Volatility premium

Behavioral biases and constraints offer more convincing reasons for why low
volatility stocks generate higher risk-adjusted returns than their high volatility
counterparts. But in contrast to other factor premiums that are driven by
irrational investor behavior, the low volatility anomaly is premised on ‘rational’
investor behavior. Some of the research that explores this premise is outlined
below.

Within the investment industry, relative returns often supersede absolute returns
as a yardstick for performance or manager aptitude. Low volatility investing can
therefore be unpopular due to how markedly different low volatility portfolios
can look when compared to benchmarks. This results in higher tracking errors
(relative risk) that are not palatable for some investors, especially when
short-term underperformance in up markets is a possibility.®

Thus, the desire to keep up with the markets against which portfolios are
measured incentivizes investments in high volatility stocks. But to effectively
harvest the low volatility premium, an investor has to counterintuitively endure a
bit of pain (typically lag during bull markets) to benefit from the investment style
(market-like long-term returns, with lower downside risk).

The focus on relative performance gives rise to so-called agency issues
according to research.” Investment professionals usually have option-like
incentive contracts. They typically seek to maximize the value of these by
targeting high portfolio returns, which can cause them to be more attracted to
higher-risk stocks. This is also closely related to a finding in another academic
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paper that focuses on fund performance.® The author states that asset mana-
gers are motivated to invest in profit-maximizing, high beta stocks. Consequent-
ly, they may be willing to overpay for stocks that outperform in up markets,
which tend to be highly volatile in nature, and underpay for those that outper-
form in down markets, which typically have low volatility characteristics.

One 2014 academic study also highlights how leverage constraints contribute to
the low volatility effect.® Based on their risk appetite, investors can enhance their
returns by leveraging a low volatility portfolio. This would allow them to increase
their return potential without taking on additional risk. But due to leverage (or
borrowing) constraints, they tend to overweight riskier investments in search of
higher returns, therefore lowering their expected returns.

The lottery ticket effect is another documented reason for the low volatility
phenomenon.’® Many investors participate in the market to gamble and this
steers them towards high-risk stocks due to their upside potential, while their
downside risk is limited to the investment amount.

In this scenario, the investors are willing to pay a premium for the risk instead of
being compensated for it. Investors are often confident of being good stock
pickers and market timers. Therefore, rising expectations of upward-trending
markets typically trigger high-beta investments, while expectations of downward
trends usually prompt lower equity investments in general.

Attention-grabbing stocks also instigate behavioral biases. High-risk stocks with
extreme recent returns become more visible during a rally, which induces
significant buying pressure on them. Substantial investments in these stocks
can then push them to overpriced levels, which can bring about lower future
returns. However, a recent study found that the low volatility effect was present
for stocks with high media attention, while the media attention effect was not
persistent in high volatility stocks.” Therefore, it was concluded that the media
effect does not give rise to the low volatility effect.

Bringing different low-risk factors together

In this article, we have mostly referred to low volatility to explain the low-risk
anomaly, while also referencing studies that touch on other risk measures, such
as beta. Risk can be measured in different ways and tell us varying information

5. Blitz, D., and Vidojevic, M.,

September 2017, “The profitability of
low volatility’, Journal of Empirical
Finance

. Falkenstein, E., June 2009, “Risk and

return in general: theory and
evidence’, working paper.

. Blitz, D., Falkenstein, E., and Van

Vliet, P, April 2014, “Explanations for
the volatility effect: an overview
based on the CAPM assumptions”,
Journal of Portfolio Management.

. Falkenstein, E., March 1996,

"Preferences for stock
characteristics as revealed by mutual
fund portfolio holdings”, Journal of
Finance.

. Frazzini, A, and Pedersen, L. H.,

January 2014, "Betting against beta’,
Journal of Financial Economics.

10.Blitz, D., Van Vliet, P, and Baltussen,

G., January 2020, “The volatility
effect revisited”, Journal of Portfolio
Management.

11.Blitz, D., Huisman, R., Swinkels, L.,

and Van Vliet, P, September 2019,
“Media attention and the volatility
effect”, Finance Research Letter.



about stocks, but these measures are often related. For example, beta is a
function of stock volatility, correlations and market volatility. We briefly discuss
some of these measures below.

A seminal paper in 2006 showed that stocks with high idiosyncratic volatility
(variation of returns that cannot be explained by the Fama-French three factor
model) have lower returns.’? As many investors aim to hedge against market
volatility, there is high demand for stocks with more systematic volatility. This
tends to push their prices up, which in turn lowers their average returns. These
stocks typically exhibit negatively skewed returns, while those that perform
comparatively well when volatility increases usually display positively skewed
returns.

In 2007, Robeco research documented a robust low volatility effect over the peri-
od 1986 to 2006, across different global and regional markets.™ It was also
established that this anomaly is not explained by other factors such as value,
momentum or size, but that it is a separate effect that exhibits higher risk-adjus-
ted returns for less volatile stocks.

The previously mentioned 2014 academic research concluded that significant
positive risk-adjusted returns are generated by the "betting against beta” factor,
which takes long positions in low beta stocks and short positions the high beta
ones. When funding liquidity (leverage) constraints tighten, returns generated by
the factor usually decrease as most constrained investors overweight riskier
assets.

Lastly, researchers observed that idiosyncratic volatility and beta behave
differently over the short run and long run.™ Idiosyncratic volatility has a
significantly negative relationship with subsequent stock returns at short
horizons of up to six months, while the relationship between beta and returns is
flat at any horizon.

However, both idiosyncratic volatility and beta negatively predict stock alphas
over horizons from a few months to beyond one year. At short horizons, neither
anomaly can fully explain the other, while at long horizons beta emerges as the
main driver of alpha.
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In conclusion, all these measures are closely related and capture slightly
different aspects of the low-risk phenomenon.

Why hasn't Low Volatility been arbitraged away?

The low volatility effect is one of the most persistent market anomalies. In 2008,
the style became more widely accepted as its watershed moment arrived with
the global financial crisis, when it provided downside protection amid the
broad-based sell-off. That said, the anomaly has been observed over a long time
period and is closely linked to behavioral biases. Indeed, the low volatility
premium has been persistent from as far back as the 1930s. We believe there
are a few reasons why it has not been arbitraged away.

Firstly, due to the importance of relative performance measures within the
investment industry, investors typically choose not to deviate significantly from
the benchmark, while they simultaneously aim for higher returns than those
delivered by it. This dilemma incentivizes them to prefer more volatile stocks
compared to their low volatility peers.

Secondly, low volatility ETF investments have increased over time. But even
though large amounts of capital are currently invested in low-risk strategies, or
those targeting specific defensive sectors, these are balanced against signifi-
cant assets in high risk or high-risk targeting ETFs.'

Lastly, the lack of leverage constraints and relative performance measures make
it attractive for hedge fund managers to exploit the low volatility anomaly.
Although they have no leverage constraints and their performance is measured
in absolute terms, their option-like incentive structure tilts their preference
towards riskier stocks. This helps to keep the low volatility anomaly alive.™

12.Ang, A, Hodrick, R. J., Xing, Y., and
Zhang, X., January 2006, “The
cross-section of volatility and
expected returns”, Journal of
Finance

13.Blitz, D., and Van Vliet, P, October
2007, “The volatility effect: lower risk
without lower return’, Journal of
Portfolio Management.

14.Poon, P, Yao, T, and Zhang, A., June
2021, “The alphas of beta and
idiosyncratic volatility’, working
paper.

15.Poon, P, Yao, T, and Zhang, A., June
2021, “The alphas of beta and
idiosyncratic volatility’, working
paper.

16.Blitz, D., June 2018, "Are hedge funds
on the other side of the low volatility
trade?”, Journal of Alternative
Investments; and Baker, N, L.,
Haugen, R. A., May 2012, “Low risk
stocks outperform within all
ohservable markets of the world",
working paper.
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As a concept, Momentum investing is simple: buy (overweight) assets that have recently
outperformed their peers and sell (underweight) those that have underperformed. Yet, investors
have failed to arbitrage it away, and it remains a strong factor across equities, bonds, credits,
commodities, exchange rates, private equity, sports betting and even virtual gaming markets.

In this article, we outline how human behavior can explain the existence of this

factor, explore some of the different forms of momentum, and touch on why
this phenomenon has been enduring over decades.

Some market participants view momentum investing as counterintuitive,
particularly those in the value camp who favor cheap assets or those with
downward-trending prices relative to their fundamentals. By contrast, momen-
tum investors seek assets that are becoming more expensive without conside-
ring their intrinsic worth. While this style of investing may be uncomfortable for
some, the wealth of evidence supporting the momentum premium has put to
bed questions around its efficacy and legitimacy.

Despite the relative simplicity of this investment approach, the momentum
factor has been able to generate strong long-term performance in equity
markets. This is illustrated in Figure 1, which shows the 10-year returns of
various factors since the 1930s. We have seen that momentum has delivered
the highest gross returns in five out of nine decades and beat the market in all
nine. Moreover, recent evidence indicates that it continues to be one of the
strongest factors and that it has not been arbitraged away.

To understand why momentum investing has performed so well and not been
arbitraged away, one needs to understand why this phenomenon exists in the
first place. As for most market anomalies, there are two main schools of
thought that attempt to explain its existence.

The first one is the risk-based camp, that argues that the high returns achieved
by the momentum factor are driven by its high exposure to market-wide risk.
The other camp is the behavioral group. It contends that behavioral biases lead
to the incorrect pricing of financial assets, which then creates the potential for
arbitrage opportunities in the market.
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Figure 1: Historical performance of equity factor premiums
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Risk-based theories fall short in their explanations
According to the neoclassical school of thought, the momentum premium is
compensation for bearing some systematic (market-wide) risk. This is the
standard ‘'no pain, no gain’ explanation. In practice, momentum is a fast-chan-
ging factor and the stocks it favors can change substantially from one month to
the next. This typically necessitates regular portfolio rebalancing.

1. Blitz, D.C., May 2021, “The quant
crisis of 2018:2020: cornered by big
growth’, Journal of Portfolio
Management.



Therefore, from a risk-based perspective, the premium could stem either from
the constant change in financial market risks or investors’ risk appetites (i.e.,
shifts in how much risk investors are willing to bear). However, real-world
evidence suggests these components actually change quite slowly.

Another risk-based explanation is that the momentum premium could arise from
investors expecting to be compensated for potential crash risk. Indeed, it is
known that momentum strategies can suffer from sudden and devastating
crashes, such as the one that occurred in 2009. However, research shows that
risk-managed momentum strategies which do not exhibit crashes also have the
potential to generate high returns for investors, clearly contradicting this theory.?

As a result, risk-based theories have largely been dismissed. Furthermore,
attempts to link momentum to macroeconomic fundamentals have also mostly
been rejected for the exact same reasons. In acknowledgement of the lack of
adequate risk-based explanations, even the father of the efficient market
hypothesis, Eugene Fama, referred to momentum as the higgest challenge to his
theory.

Behavioral biases give rise to Momentum premium

Where risk-based theories have failed, behavioral finance has been more succes-
sful at explaining the existence of the momentum factor. Unlike in mainstream,
neoclassical finance, where investors are considered to be rational’ agents that
understand risks and opportunities in financial markets, behavioral finance
builds on the assumption that investors are not fully rational and they make
decisions based on heuristics, which can lead to mistakes and therefore
‘anomalies’.

The overconfidence investors have in their ability to analyze securities, and
tendency to attribute success to skill and failure to bad luck, can help explain the
existence of momentum.® For instance, if positive newsflow emerges that
affirms the views of private investors, they will tend to push the stock price of
the related company above its fundamental value i.e., over-extrapolate. But this
is eventually rectified when fresh newsflow highlights the overreaction of the
investors, typically leading to a long-term correction in the stock price.
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Overreaction can also occur due to the representativeness heuristic.* This infers
that investors incorrectly observe patterns in data that are random. In this
setting, investors tend to extrapolate a series of good news about a company
into the future (overreact) and push its stock price too high. But once subse-
quent newsflow that is below expectations surfaces, it typically results in a
long-term reversal.

Underreaction can also contribute to @ momentum premium. This is based on
the conservatism bias that implies investors tend to change their beliefs slowly.
In this scenario, the bias would restrain a firm's stock price from initially
adjusting adequately in response to newsflow. But this underreaction can
instigate momentum as the price moves slowly towards its correct (fundamen-
tal) value, due to the good news being taken into account progressively.

The psychology of overreaction and underreaction was conceptualized in a
unified manner in a 1999 academic paper.® The researchers developed a model
with two types of investors with different information: news watchers who
determine the value of a firm based on fundamental news, and momentum
traders who extrapolate patterns from historical price changes.

If positive newsflow is disseminated about a firm’s fundamental value, the news
watchers would trade on it first. They found this would lead to an insufficient
increase in its stock price as the news would spread slowly in the market i.e.,
underreaction. The momentum traders would then extrapolate this trend only
after observing the initial uptick in the price, resulting in an overreaction. As in
the other cases of overreaction, a long-term correction would then follow.

Behavioral finance proponents have enjoyed some success in developing
theoretical models to explain why the momentum premium exists. Empirical
evidence supporting these theories is also on the rise, and increasingly compel-
ling. Recent research using real-world data illustrates that a behavioral finance
model - that features two types of agents similar to those in the previously
mentioned academic paper - is better suited to explain momentum and other
factor premiums, than a model that solely focuses on rational investors.®
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The same paper also shows that if investors are allowed to learn and change
their investment strategies over time based on what has worked well in the past,
then a more robust explanation for the factor could be witnessed. These
patterns are consistent with the evidence seen in mutual fund literature, that
outlines how investors tend to put too much emphasis on recent returns when
selecting fund managers, despite the evidence showing that this strategy is not
particularly fruitful.

Exotic Momentum factors

While the price momentum factor is the most well-studied and applied anomaly
in its cohort, researchers have identified a host of related factors, that require
their own explanations. For example, residual (also known as idiosyncratic)
momentum is a close cousin of traditional (total return or price) momentum.

Whereas the latter is based on historical returns over the previous year, the
former focuses only on the portion of the returns that cannot be explained by a
stock’s exposure to other well-known factors. To illustrate this, if a small-cap
stock delivers strong returns in line with its small-cap peers, it would have a high
price momentum score but not necessarily a high residual momentum score.

In a recent journal article, the residual momentum signal has been shown to be
consistent with the underreaction hypothesis, given that the long-term reversal
component that exists in traditional price momentum is largely absent.” This is
depicted in Figure 2 which shows that price momentum returns start to revert
roughly nine months after the portfolio is formed. By contrast, residual momen-
tum returns do not revert even 60 months into the future. Additionally, residual
momentum has generated strong returns even in markets such as China and
Japan, where price momentum has struggled.

Despite their dated existence, momentum signals remain an area of interest in
terms of academic research. In a paper published last year, strong momentum
spillover effects between firms that are economically connected or have similar
fundamentals were discovered.® These connected firms were identified based on
shared analyst coverage, whereby networks of firms covered by the same
analysts were created.
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Figure 2: Cumulative returns of residual and price momentum up to 60 months after portfolio
formation
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months following portfolio formation, using overlapping portfolio approach of Jegadeesh and Titman (1993).
Data comes from CRSP and covers all US common stocks that trade of NYSE, AMEX, and NASDAQ
exchanges from 1963/07 till 2015/12. Portfolios are constructed as equal-weighted deciles.

Although similar research using industry classification to identify connected
firms - also known as the industry momentum effect — had been conducted
more than a decade earlier,? the shared analyst coverage methodology leads to
stronger results.

For example, Amazon (consumer discretionary) would be linked to companies
such as McDonald's or Nike if the industry classification approach is used;
however, it is probably more closely related to firms in the communication
services and information technology sectors, which would likely fall under the
coverage of the same analysts.
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Because analysts are faced with time constrains and have to split their
attention across their universe of stocks, they could be slow to incorporate
information across the firms they cover and this could trigger a momentum
spillover effect.

Researchers have also found a host of factors derived from analyst earnings
forecasts and earnings revisions. There is an abundance of evidence that the
signals extracted from these data predict future stock returns for reasons
completely unrelated to risk. In particular, the stocks analysts become
increasingly more optimistic about tend to do well in the future. This is because
investors typically underreact to analyst earnings revisions.

Why hasn't Momentum been arbitraged away?

If all these momentum-linked anomalies have delivered such robust returns on
the back of mistakes in human reasoning, the natural question is why have they
not been arbitraged away. We believe there are several reasons.

Firstly, momentum is not an easy factor to harvest. Unlike value, for instance,
which can be implemented with a modest turnover of 10-20% per year, the
traditional momentum factor typically has a turnover of a several hundred
percentage points a year. Clearly, in order to effectively harvest this factor after
costs, one needs to apply smart trading strategies. As popular as this factor is,
there simply are not many momentum-focused strategies available to investors
in the market.

Secondly, while the momentum premium has been linked to behavioral biases
as opposed to risk, exploiting it may not be completely painless. Momentum
strategies have been shown to be prone to rare but severe crashes. Therefore,
momentum investors also need to be able to commit their capital over a
longer-term period and be ready to face challenging times.

Thirdly, there is no one correct way to define momentum. Even simple price
momentum is often defined using different lookback periods, ranging from three
to twelve months. Also, an investor can choose to implement one version of
momentum or to combine multiple factors such as residual momentum or
connected analyst momentum. All these choices have a big impact on which
stocks are bought and sold by the strategy.
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Compared to its more established peers (Low Volatility, Momentum and Value), Quality is the newer
kid on the factor block. It has risen in prominence over the last two decades as a growing number of
academics and practitioners have validated the style through research and practical application.

While numerous market anomalies have been reported during this period, Quality
has emerged as a genuine factor due to the robust evidence in its support, sound
reasoning for its existence and resilience post publication. Nowadays, it is
well-recognized and held in similar regard to its established peers. In this article,
we outline why behavioral finance theories trump traditional finance theses in
explaining the driving factors behind the Quality premium, and we review some
recent innovations around the style.

The quality factor encompasses several firm characteristics related to
profitability, earnings quality, investment policy and corporate governance.
Various academic papers demonstrate that high quality companies tend to
generate significant outperformance relative to the market that cannot be
explained by other common factors.

This result may seem counterintuitive at first. If the high quality of fundamentals
is deemed as a desirable feature when selecting stocks, then they would
command a higher price and, therefore, result in lower expected returns.
However, numerous studies reveal why high quality firms deliver strong returns
in the absence of elevated (materialized) risks.

Quality has become an established factor in recent decades
Forinstance, a seminal paper’ published in 1996 illustrated that stock prices
failed to fully reflect the information contained in accruals and cash flows until it
had an impact on future earnings. It therefore deduced that companies with
conservative accruals management policies (low accruals) tended to outper-
form the market.

In another study? in 2008, the authors found evidence that share issuance data
- public offerings, share buybacks, stock mergers - exhibited an ability to
predict stock returns. Meanwhile, asset growth - related to a firm's investment
and financing activities — was also shown to have an effect on predicting future
stock returns, according to a research paper® published in 2008.
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In 2013, an academic paper* outlined the association between high gross
profitability and strong future returns, notwithstanding the generally poor
valuation characteristics (for example, elevated price-to-book ratios) exhibited
by highly profitable companies. In fact, the researcher argued that profitability
and value are two sides of the same coin. But it was not until 2015 that the
quality factor arguably saw the biggest increase in interest. This coincided with
the inclusion of quality characteristics (investment and profitability) into the
Fama-French five-factor model.

This ‘stamp of approval’ from the renowned academics spurred a series of
research papers that either challenged the robustness of the quality factor, or
tried to define what it entailed and how best to implement it in live portfolios. In
a publication® released in 2018, for example, the authors demonstrated how a
quality factor - based on a composite of measures designed to capture the
growth, profitability and safety characteristics of firms — generated significant
risk-adjusted returns in the US and globally across 24 countries.

Risk-based theories fall short in their explanations of the Quality
premium

In our view, the academic research that argues in favor of the quality premium
being driven by risk is unconvincing. Most notably, the seminal Fama and French
paper failed to strongly link the investment and profitability factors to risk. The
paper represented a clear departure from the findings in their preceding
three-factor model,” where they argued that the factors stemmed from exposure
to distress risk. Not only is it difficult to associate quality with distress risk, but
multiple studies® have also shown that the relationship between distress risk
and returns is actually negative.

In a Robeco research paper,’ the authors outlined the shortcomings of the
Fama-French five-factor model. One of the issues pertained to a number of
robustness concerns regarding the two new factors. In particular, it was
surprising that the investment factor was defined as asset growth, which Fama
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and French had considered to be a ‘less robust’ phenomenon in their earlier
work.™

The five-factor model also failed to explain a number of variables that are
closely related to investment and profitability. Moreover, it was unclear whether
the two new factors were effective before 1963, which has since been demon-
strated in another publication™ that shows evidence of the quality factor dating
back to the 1940s.

Another concern revolved around the economic rationale for the model. Fama
and French did not even attempt to explain that investment and profitability are
plausible risk factors. Instead, the two factors were included as they proxy
expected returns based on a rewritten dividend discount model.

In the previously mentioned 2018 publication, the authors showed that high
quality stocks appeared to be safer and not riskier than their low quality peers
during distressed market conditions. But due to their defensive characteristics,
concerns were raised that the quality premium could actually be the low-risk
premium in disguise.

However, a Robeco paper'? highlighted that quality and low-risk factors are
distinct. Furthermore, another Robeco study'® illustrated that the similarity
between the low-risk and quality factors is mainly found in their short positions
as poor quality stocks also tend to be very volatile. But when observed from a
long-only perspective, the two factors are quite distinct.

Quality anomaly is driven by behavioral biases

In 2012, Robeco launched a project that was aimed at evaluating why quality
investing works and how it could be implemented efficiently in portfolios. The
key insights were subsequently published in an academic paper. The resear-
chers showed that the quality factor worked across global equity and credit
markets.

However, they noted that not all quality definitions were created equal. In terms
of their findings, they observed that the quality measures documented in the

academic literature - gross profitability, operating accruals and investments -
were more robust measures than more commonly used metrics in the industry
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such as earnings variability, leverage, margins or return on equity growth.

The study dived deeper into the reasons why this was the case. In particular, the
researchers noted that the quality measures that were associated with high
future returns worked well as they could forecast high future earnings. They
found that this information was not properly discounted in current market
prices.

In other words, market participants, on average, underreacted to information
embedded in past profitability, operating accruals and investments. Figure 1
depicts the relationship between returns and earnings forecasting power of the
various quality metrics. As indicated in the top-right corner, the accruals, gross
profits and investments measures do well in predicting future earnings and
returns. Meanwhile, the results for the other metrics are mixed.

Figure 1: How different quality measures stack up in predicting future earnings and returns
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In another research paper,'®the authors provided further proof that behavioral
biases drive the quality factor. They used analyst forecast data to show that
financial analysts are, on average, too pessimistic regarding the future profits of
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highly profitable companies. In their view, this gives rise to the profitability
anomaly, which they also find to be particularly strong for firms with persistent
profits.

Another recent study'® also presented evidence in support of a behavioral
explanation for the profitahility factor. It outlined that investors tend to assign
similar price-to-earnings multiples to stocks with similar expected growth. This
simplistic approach leads profitable companies to outperform in the future when
less profitable firms are forced to issue additional equity to fund their growth. In
turn, this dilutes the claims of existing investors to future cash flows.

Quality, ESG and recent advancements

Investor interest in strategies that integrate sustainability has grown significant-
ly over the last few years. Intuitively, one can expect certain features of the
quality factor to be related to the corporate governance elements in ESG criteria.
For example, well-governed companies tend to have strong earnings quality and
conservative investment management approaches.

The link between quality and environmental and social aspects, however,
appears to be weaker when analyzing historical data, potentially because the
high level of investments aimed at improving the sustainability profile of a
company can temporarily result in lower profitability and, therefore, poorer
quality scores.

Although still limited, early research indicates that quality and ESG factors are
different concepts that have the potential to act as complements as opposed to
substitutes. At Robeco, we have incorporated certain ESG signals within the
quality basket of our quantitative strategies since 2010 as these can enhance
stock selection when combined with the quality factor.”

We believe that certain sustainability trends can potentially impact a company’s
ability to create shareholder value in the future. This could include elements
such as the quality of management, branding power, human capital development
and intellectual capital, to mention a few.
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In our view, companies that can effectively manage risks and seize opportunities
related to such trends exhibit a superior capacity to prosper over the long run.
We therefore use select top-level ESG variables in our enhanced quality factor
that we believe act as a suitable proxy for quantifying some of these intangible
characteristics.

Our research shows that certain indicators that are more directly correlated with
the value of intangible assets can also be used to enhance the quality factor.
One such measure is the amount invested in research and development. While
accountants treat such outlays as expenses that lower current earnings, we
treat them as assets that can enhance a firm's earnings power in the future.

Our research shows that investments in intangbile assets are positively related
to future stock returns, unlike high investments in physical assets which can be
detrimental. At Robeco, we consistently aim to enhance our quality metrics to
best capture the quality premium and avoid noisy proxies (for example, return on
equity) or measures that are closely related to entirely different factors (for
instance, earnings variability and leverage have a closer link to low-risk than qua-

lity).

Conclusion

All'in all, we believe that behavioral biases linked to persistent human errors
when forming future earnings expectations for companies give rise to the
quality factor. This premium is consistent over time and across markets, while it
is also distinguishable from other factor premiums.
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In recent times, Value has been one of the most contested styles in the investing
fraternity. Its present-day validity is the subject matter of many debates, often leading to
polarized viewpoints and colorful metaphors such as death, winter and resurrection. This
is in stark contrast to the popularity it enjoyed for most of the 20th century, when many
investors followed in the footsteps of Benjamin Graham and Warren Buffett.

While Value has experienced performance headwinds in the last decade or so,
the factor has delivered market-beating returns over the long run and in most
decades since the 1930s. In this article, we delve into the driving factors
behind the Value premium from both a risk and behavioral perspective, review
the evolution of the style, and outline the reasons why we believe the Value
factor will continue to persist over the long term.

Value investing is predicated on selecting stocks that appear to be trading at a
discount to their intrinsic value and avoiding those that seem to be trading at a
premium. Investors can therefore harvest the value premium by investing in
undervalued companies and ignoring their overvalued counterparts, based on
the belief that the market will recognize their true value in the long run.

The general idea behind this is that markets overreact to good and bad news in
the short run, leading to stock price moves that do not reflect the long-term
fundamentals of companies. This overreaction provides attractive entry points
that market participants can exploit by purchasing stocks at discounted prices.
In simple terms, value investors ferret out firms that are underestimated by the
market from their perspective.

But pinpointing what actually drives the value premium is a contentious issue
among academics and practitioners. One argument is that it is compensation
for some type of risk, such as distress or macroeconomic risk. Or it could be a
reward for stomaching long periods of underperformance.

Value investing can be afflicted by protracted phases of subdued relative
returns, like those witnessed during the tech bubble of the late 1990s, the
global financial crisis, or the most recent ‘quant winter' of 2018-2020." This
possibility of prolonged underperformance could be supportive of a risk-based
explanation.?
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Another view is that the value premium is attributed to rational decisions or
behavioral biases that cause ‘irrational’ reactions. This could vary from a rational
buy-side analyst who recommends glamourous growth stocks to further their
career (and improve their compensation) in the short run, to ‘animal spirits’ - as
described by John Maynard Keynes - which can influence the decision-making
of investors. On the back of our extensive research at Robeco, we believe
behavior in particular explains the value premium.

Risk does not account for the Value premium

Risk-based explanations of the value premium are largely linked to the efficient
market hypothesis (EMH), which states that higher risk should lead to higher
returns. In the early 1990s, a number of Fama and French publications® posited
that the value premium is not explained by the capital asset pricing model
(CAPM) or standard risk measures such as beta and volatility.

Instead, they argued that the return differences between value and growth
stocks are driven by common risk factors such as financial distress. The
economic rationale behind this notion is that investors are rewarded for taking
on the risk of investing in companies that are facing financial difficulty; i.e.,
those that have typically low market values compared to their book values and
are therefore classified as value stocks.

However, there is a lack of consensus in the academic literature on whether this
is indeed the case. For example, a Robeco study conducted in 2018 investigated
whether the value premium is attributable to financial distress.* The researchers
found no evidence of a causal relationship between value and distress risk and
no evidence to support the pricing of this risk. Figure 1 reflects the latter
outcome as it shows that a distress risk premium is not concentrated in
distressed stocks.
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Figure 1: Relationship between excess return and distress risk
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3,000 stocks of all Broad Market Index constituents, ranked by Robeca's distance-to-default factor, assuming
a one-month holding period and ignoring transaction costs.

Financial distress is not the only risk flagged as a potential driver of the value
anomaly. In one academic paper, the authors argue that the value premium
reflects the compensation investors receive for taking on macroeconomic risk.’®

In their study, they observed that value stocks have a high exposure to bond
market variables that predict future economic activity, attributing this to the
underlying cash flow dynamics of these companies. More specifically, they
found that value stocks experienced negative cash flow shocks in economic
downturns, and this coincided with periods of low returns for them versus their
growth counterparts.

While numerous risk-based explanations do feature in the asset pricing
literature, it is not widely accepted that the value premium is driven solely by risk
factors. Indeed, numerous academics and practitioners have provided compel-
ling evidence that suggests behavior, rather than risk, is the reason the value
anomaly persists.

Instead, the Value anomaly is rooted in innate human behaviors

According to the behavioral school of thought, human tendencies are behind the
existence of the value premium. Many investors are lured by the appeal of
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companies with exciting growth stories and prospect of strong short-term
returns, while being deterred by those that receive little fanfare or are unloved by
the masses.

As explained by Andrew Lo in his book Adaptive Markets, “Intelligence is the
ability to generate accurate cause-and-effect descriptions of reality” (or, simply
put, narratives).® This innate skill has been passed down through generations
and contributed to the survival of humans throughout time. Therefore, people
are hardwired to be favorably disposed to good narratives and they might
struggle to overrule or ignore such a strong instinct.

In one paper, researchers discussed how value strategies outperform the market
as they exploit the behavioral errors made by typical investors, and not because
they are fundamentally riskier.” They noted how private investors can extrapolate
past growth rates of glamour stocks well into the future even though they are
unlikely to persist. They could also equate well-run companies with good
investments irrespective of price. Moreover, their short-term horizons may lead
them to shun value strategies which typically require longer-time periods to pay
off. Thus, their resulting optimism about glamour stocks and pessimism about
their value counterparts give rise to the value premium.

In another 2005 study, the authors concurred with these findings as they looked
into how irrational behavior impacted the long-term returns of growth and value
stocks.® They illustrated how investors overreacted to past operating results by
naively extrapolating historical growth rates. This caused them to erroneously
invest in growth stocks based on the belief (narrative) that their operating
performance would continue unabated, and to avoid value stocks due to their
low growth profiles. But over time, they found that once the errors stemming
from the naive extrapolations were realized, investors would then adjust their
positions accordingly, causing value firms to outperform their growth peers.

Similarly, recent research examined the factor exposures of passive thematic
indices.? Thematic strategies typically catch the eye of investors by being
exposed to stocks, sectors or themes with good narratives (such as emerging
macroeconomic, geopolitical or technological trends) or strong historical
returns. The study, however, showed that most of these passive thematic
indices had negative exposures to factors, including value. From an asset-pri-
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cing perspective, the author concluded that this implies that investors in these
indices potentially face lower long-term expected returns.

By contrast, some investors take a conscious and rational decision to go against
value.'® This perspective is also explored in detail in the previously mentioned
2005 academic paper. For example, the researchers state that professional
investors have career concerns to consider over and above generating good
long-term performance. Demanding bosses and clients also evaluate them on
their short-term returns and their ability to beat benchmarks.

From a commercial perspective, they are also judged on their capacity to market
their investment strategies and create appealing stories around them. Given
these concerns, they could opt for more growth style-related approaches which
are easier to sell, have more catchier narratives, and potentially offer strong
short-term returns relative to ‘unloved’ value stocks.

In recent years, growth stocks with enticing storylines have become very popular
investments. This is not surprising, especially with the current ease of investing,
proliferation of indicators focused largely on attention-grabbing information
(such as recent returns or stock popularity lists) and more visible marketing
aimed at luring private investors. With these factors in mind, even the most
seasoned investors can become susceptible to the fear of missing out’. But
such behavioral biases are likely to strengthen the value factor.

The evolution of the Value factor

Value investing has come a long way from when it was introduced by Benjamin
Graham and popularized by Warren Buffet. Well-renowned academics and
practitioners have since made significant contributions to the academic
literature, including Sanjoy Basu in the 1970s as well as Eugene Fama and
Kenneth French in the 1990s. More recently, numerous researchers have
continued to evolve the investment style so that it incorporates relevant
present-day considerations that can enhance its efficacy.

For example, intangibles are now included in book-to-market metrics by some
practitioners. Recent Robeco analysis outlines how research and development
(R&D) expenses have increased over time relative to capital expenditure.” Since
R&D outlays are treated as an expense under most accounting standards, they
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are immediately recognized as costs on the income statement instead of being
capitalized as assets.

As a result, the book values that are reported on the balance sheets of affected
companies might not be representative of their true assets, while their earnings
might be distorted by the deduction of their long-term R&D investments.
Therefore, the adjustment of their book values and income statements, by
treating R&D spending as an investment instead of an expense, increases the
performance of the value factor.

Another example of present-day considerations is accounting for climate risk.
The value factor is typically tilted towards asset-heavy sectors such as energy,
materials and utilities. Unsurprisingly, the environmental footprints of these
industries are high relative to other sectors. And although climate change has
only taken center stage in recent years, climate-related risks are expected to
become increasingly important for investors going forward.

In light of this, Robeco researchers have designed an innovative methodology to

derive a decarbonized value signal that adjusts the valuations of high-polluting
firms by making them less attractive, based on their environmental footprints.
This results in a ‘greener’ value signal that removes a large tilt to ‘brown’
companies, without significantly impacting the value premium.™

This is illustrated in Figure 2 which shows materially lower footprints for the

decarbonized value factor on the left-hand side chart, but broadly similar returns

compared to a generic value signal on the right-hand side chart. This enhance-
ment ensures that investors are less vulnerable to climate-related risks, thus
making the value signal more future-proof in terms of the ongoing transition to
a low-carbon economy.

10.Blitz, D., November 2020, “Why | am
more bullish than ever on quant’,
Robeco article

11.Hanauer, M.X., and Swinkels, L., May
2020, “The tangible value of
intangibles”, Robeco article

12.Swinkels, L., Usaité K., Zhou, W., and
Zwanenburg, M., October 2019,
"Decarbonizing the Value factor”,
Robeco article



Figure 2: Environmental footprint of generic and decarbonized value factor and their returns,
January 1986 to December 2018

70% 16%

60% 14%
= 50% = 12%
o
g 40% B 10%
= 30% T 8%
e 20% S 6%

c

5 10% Z 4%
E 0% - 2%

-10% 0%

GHG Water Waste GHG Water Waste
emissions use  generation emissions use  generation

@ Decarbonized Value factor
@ Generic Value factor

® Low footprint Value stocks
@ High footprint Value stocks

Source: Robeco Quantitative Research. The left-hand side chart shows the average environmental footprint of
the highest value quintile portfolio minus the lowest value quintile portfolio as a percentage of the footprint
of the equally-weighted universe for the conventional and “decarbonized” book-to-price value variable. A
positive number means that the value stocks have a larger footprint than non-value stocks. The right-hand
side chart shows the average USD returns of the highest and lowest environmental footprint quintile
portfolios within the highest quintile value portfolio. The stock universe consists of MSCI All Country World
Index constituents supplemented with large off-benchmark stocks.

A value strategy can also avoid unrewarded risks that are associated with
negative exposures to other established factors, such as momentum and
quality. Indeed, a couple of studies reveal how the return of generic value
strategies can be significantly enhanced by following this approach.’ ™

In addition, a value portfolio that is diversified across different value variables
can potentially result in improved and more stable performance. This is outlined
in recent analyses that depict the returns of a composite value signal versus a
generic value factor, with the former delivering superior results.™

Why hasn't Value been arbitraged away?

As the value premium is rooted in rational and irrational behavior, the likelihood
of it being eroded is fairly low. Indeed, it has been around for decades, giving
arbitrageurs enough time to profit from it, yet it remains a fixture of global stock
markets. In fact, recent developments, such as the rise of the retail investor, are
likely to fuel behavioral hiases that could result in the strengthening of the
premium over the long run.
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Furthermore, the constantly evolving mold of the value factor also works in its
favor, as its adaptive nature makes it less prone to the prospect of arbitrage. To
truly capture the value premium, investors will likely have to enhance their
approaches as market environments change, which should help keep the factor
alive.

Lastly, harvesting the value anomaly can be a painful exercise. The experience
of protracted underperformance is likely to shake out any investors with ‘weak
hands’, which limits the risk of arbitrage. In fact, investors (humans) have the
natural tendency to avoid pain and seek short-term rewards. Therefore, it is our
hardwired human instincts that give rise to value premium.

13.Blitz, D., Roscovan, V., and Vidojevic,
M., December 2017, “Mixed versus
integrated multi-factor portfolios”,
Robeco article.

14.Asness, C. S., Frazzini, A, Israel, R,
and Moskowitz, T., October 2015,
“Fact, fiction, and value investing’,
Journal of Portfolio Management.

15.8Blitz, D., Hanauer, M. X., January
2021, "Resurrecting the Value
Premium", Journal of Portfolio
Management.

16.Baltussen. G., Hanauer, M.X.,
Schneider, S., and Swinkels, L.,
September 2021, “What valuations
and interest rates tell us about equity
factors ", Robeco article.
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We interviewed Remco Zwinkels on his work in the field of behavioral finance, touching

on topics including virtual asset markets, GameStop, machine learning and sustainability.

He is the Professor of International Finance at Vrije Universiteit Amsterdam.

His main research interest lies in the field of behavioral
finance, in particular expectation formation. He won the SBE
Senior Teaching award in 2020 and is one of the founders and
organizers of the Research in Behavioral Finance Conference
(RBFC).

In one of your recent papers,’ you draw parallels
between stock markets and a virtual asset market (FIFA
Ultimate Team online transfer market). Can you tell us
about this and what your main findings were?

“This is an exciting topic for me, because one of the problems
in asset pricing research is that you never really know what
drives the results. You have two camps: the neoclassical one
that says everything is related to risk, then the behavioral one
- of which I am a proponent — which says it might be partly
related to risk, but it could also be linked to human behavior.
These two camps are very difficult to disentangle.”

“But I think we found a way to do that through a quasi-natural
experiment, where we used the online transfer market in the
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FIFA 19 video game. In this virtual setting, the quality or
fundamentals of the players are known and fixed, meaning
there is no fundamental newsflow. If you compare it to the
stock market, prices in the latter move either because of
fundamental news or due to whatever craziness of the market,
like Elon Musk tweeting for instance.”

“In this virtual market, the fundamentals are constant and you
know that every price move stems from the behavior of
individuals because, by definition, there is no news. So that is
one great characteristic of the FIFA market. It is also very
similar to an equity market in terms of structure and players.”

“First of all, it is huge. Literally billions of transactions take
place in it. Also, it is not just teenagers who play the online
game and we have some insight on the demographics. Sure,
the average gamer is a bit younger than the average equity
market participant, but it is not that far off. The majority of the
players are male and college-educated, which resembles what
we see in equity markets. The trading process is also similar as
it has a limit-order book, for example.”

“What we find in this setting is that the return dynamics in the
FIFA market are similar to what we see in equity markets. In the
atter, there are several prominent factors that we also find in
the FIFA market. For example, there is a size premium, whereby
players with a smaller market value have higher expected
returns.’

“Then there is the book-to-market factor. We can calculate a
book value or a fundamental value for players in the game. And
we see over time that there is mean reversion towards this

value. We also find momentum and mean reversion patterns.
More specifically, we see reversals in the returns of the players
that did well in the previous week, but if we look back further,
we can also see patterns of momentum.”

“These are all very similar characteristics to equity markets.
Moreover, we know that the FIFA market is purely driven by
behavior rather than fundamentals. So if we compare it to
equity markets, then it could imply that significant portions of
equity price movements are mainly driven by behavior rather
than risk."

With respect to the equity market, do you see factors or
anomalies as more behavioral or do other explanations
hold more ground here?

“Well, the fact that we also find these factors to be so impor-
tant in this artificial market really points towards a more
behavioral explanation. But | do not yet know exactly which
biases and heuristics are the drivers. However, if this also
happens in the FIFA market, then apparently it is something
that is really deeply ingrained in human behavior or market
participant behavior. If the same patterns emerge, well then
apparently it is the same underlying behavior”

"I think this is also important for practitioners, because if you
have a better understanding of what is driving these anomalies
or factors, then it is also easier to use them. If you are sure that
there is no underlying risk factor, then to a certain extent, you
could say it is a free lunch.

1. Montone, M., and Zwinkels, C.J., April 2021, “Risk, return and sentiment in a virtual asset market", working paper, https://papers.ssrn.com/sol3/papers.cfm?abstract_

id=3787339.



Inefficiencies do exist in the market and we see exam-
ples of these strange cases. In one of your studies,? you
also looked at the case of Royal Intech in 2014, where
the price was clearly disconnected from the fundamen-
tals. What do you think these anecdotes can teach us
about market efficiency?

‘| think these cases are important because they are anecdotes
for a reason. These are typically very stark examples, or say
deviations from efficiency. In our paper we point towards an
800% mispricing. And of course this is an example and it is
anecdotal. But if these things can happen, then | think it also
says something about everyday market behavior. If there are
individual instances with such huge mispricing, then it cannot
be the case that there is no mispricing elsewhere.”

"Again, it remains very difficult to disentangle mispricing from
rational pricing. But these anecdotes are useful because they
represent examples where we are sure that it is mispricing.
That is why | think they are important, because they are so
clean in their identification.”

Do you think the trend of increased retail investor
participation will generally contribute more towards
market efficiency or inefficiency?

“That is a good question and | guess there are several trends. In
the past year and a half, we have seen a huge increase in retail
investing. This also goes hand-in-hand with the significant
growth in tracker funds or exchange-traded funds (ETFs). So in
that sense, it does not really matter that much. But if there are
an increasing number of individuals who trade single names,
then my gut feeling is that it would be detrimental to efficiency.”

“Overall, you could probably say that retail investors are less
sophisticated than institutional investors, so there is room for
more inefficiency. And maybe if these instances are random,
well then on average they might cancel each other out.
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“But with Reddit's WallStreetBets, you have a platform that can
coordinate retail flows. So this could create pressures that
could lead to market inefficiencies. But honestly, | wonder if
this is really a long-term trend or whether it is related to the
Covid situation, because why has it happened now?"

‘| think one of the reasons is that many individuals were bored
at home and the stock market is very entertaining. Lots of
people also had excess cash because of government support.
But they also had less opportunities to spend the money. So on
average, savings rates increased signficantly.”

"Therefore, there was both the opportunity and possibility to
invest more. Hopefully we are now moving on from this Covid
situation. With people now expected to spend more money
elsewhere again, and also with interest rates potentially rising, it
could mean that retail participation could go down once more.”

Can retail investor participation permanently disrupt the
market? For instance, GameStop traded at an elevated
market cap which was not really reasonable in the eyes
of many investors for quite some time.

“Honestly, | believe GameStop is an exception for different
reasons. In this case, retail flows were coordinated into one
particular company. | do not necessarily see this trend as
something that is permanent or could happen continuously. So
it is also surprising to me that its share price stayed as high as
it did for so long. | guess there are reasons why it did. But |
would not go as far as to say that this is disruptive for the
market in general. | doubt it

In terms of recent research in behavioral finance, are we
are seeing more evidence that asset pricing factors are
a result of mispricing? Also, what excites you in terms
of recent or future research in this area?

“What | see happening a lot is the introduction of machine

learning into asset pricing, especially with respect to factors.
There are hundreds of factors that have been identified, some
better than others, | guess. But of course, that does trigger the
question. Is this really true? Maybe we are picking up the same
things. Is there time variation or country variation in factors?”

“So I think what is an exciting development is that machine
learning techniques really allow us to better pinpoint which
factors are important, at which point in time, and whether they
are picking up the same thing or not. I think it is a great
development. Also, behavioral finance proponents were viewed
as being negative in the past. Maybe there was some truth in
that, because the school of thought only pointed out things that
went wrong without really explaining them.”

“On the other hand, researchers that looked into individual
behavior, typically experiments showing individual choice
behavior, also came up with alternative explanations, like
prospect theory for example. Another point of criticism on
behavioral finance was that there are lots of biases. And
whenever you find something that goes wrong in equity
markets, you can just pick a bias and connect it to the issue. So
there is always a bias that fits your anomaly.’

“What | think is great is that this is really improving of late. The
profession is making progress and really finding the driving
mechanisms of the anomalies. To give you an example, more
and more papers are coming out that show that prospect
theory has an effect on asset pricing on the preferences side.
Even more recently, we see that expectation formation is being
included into asset pricing, like trend extrapolation.”

“These experimental studies show that when people form
expectations about future returns, they just look at the recent
past. That is a very strong human reaction. You are also seeing
that researchers are now really incorporating trend extrapolati-

2. Van den Assem, M. J., Van Dolder, D., Zwinkels, C.J., and Schauten, M. B. J., October 2020, “Can the market divide and multiply? A case if 807 percent mispricing “, Review of

Behavioral Finance.



on into asset pricing in mainstream finance literature.”

“So you are really seeing the development of a proper alterna-
tive to the efficient market hypothesis. This progress is really
filtering out this big bag of biases to pinpoint the few that are
really important to asset pricing in general.”

Do you think there are any interesting links between
sustainable investing and behavioral finance?

“Itis a very broad area and lots of exciting things are indeed
happening. Earlier we talked about the neoclassical approach
to investing, where you purely look at risk-return considerati-
ons, as well as the alternative approach, where you invest for
other reasons. | guess in terms of sustainable investing, you
could probably also place it in the category of other reasons.”

“Well at least in my reading of the literature, there does not
seem to be a strong real effect on performance, at least not in
the short run. But maybe in the long run there will be if you look
purely at sustainability. That would imply that if you increase
the sustainability profile of your portfolio, then you do it for
other reasons.”

“But the big question that remains, which is very important, is
how do you measure sustainability? I am currently working
with a PhD student, who is employed at Robeco, to find a
market-based measure of CO2 emissions. This seems to be
growing into a very promising new line of research.”
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Important information

Robeco Institutional Asset Management B.V. has a license as manager of
Undertakings for Collective Investment in Transferable Securities (UCITS)
and Alternative Investment Funds (AIFs) (‘Fund(s)") from the Netherlands
Authority for the Financial Markets in Amsterdam. This marketing
document is intended solely for professional investors, defined as investors
qualifying as professional clients, who have requested to be treated as
professional clients or are authorized to receive such information under any
applicable laws. Robeco Institutional Asset Management B.V. and/or its
related, affiliated and subsidiary companies, (“Robeca’), will not be liable for
any damages arising out of the use of this document. Users of this
information who provide investment services in the European Union have
their own responsibility to assess whether they are allowed to receive the
information in accordance with MiFID Il regulations. To the extent this infor-
mation qualifies as a reasonable and appropriate minor non-monetary
benefit under MiFID I, users that provide investment services in the
European Union are responsible for complying with applicable record-
keeping and disclosure requirements. The content of this document is
based upon sources of information believed to be reliable and comes
without warranties of any kind. Without further explanation this document
cannot be considered complete. Any opinions, estimates or forecasts may
be changed at any time without prior warning. If in doubt, please seek
independent advice. This document is intended to provide the professional
investor with general information about Robeco's specific capabilities but
has not been prepared by Robeco as investment research and does not
constitute an investment recommendation or advice to buy or sell certain
securities or investment products or to adopt any investment strategy or
legal, accounting or tax advice. All rights relating to the information in this
document are and will remain the property of Robeco. This material may
not be copied or shared with the public. No part of this document may be
reproduced or published in any form or by any means without Robeca’s
prior written permission. Investment involves risks. Before investing, please
note the initial capital is not guaranteed. Investors should ensure they fully
understand the risk associated with any Robeco product or service offered
in their country of domicile. Investors should also consider their own invest-
ment objective and risk tolerance level. Historical returns are provided for
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illustrative purposes only. The price of units may go down as well as up and
past performance is no guarantee of future results. If the currency in which
the past performance is displayed differs from the currency of the country
in which you reside, then you should be aware that due to exchange rate
fluctuations the performance shown may increase or decrease if converted
into your local currency. The performance data do not take account of the
commissions and costs incurred when trading securities in client portfolios
or for the issue and redemption of units. Unless otherwise stated, the
prices used for the performance figures of the Luxembourg-based Funds
are the end-of-month transaction prices net of fees up to 4 August 2010.
From 4 August 2010, the transaction prices net of fees will be those of the
first business day of the month. Return figures versus the benchmark show
the investment management result before management and/or performan-
ce fees; the Fund returns are with dividends reinvested and based on net
asset values with prices and exchange rates as at the valuation moment of
the benchmark. Please refer to the prospectus of the Funds for further
details. Performance is quoted net of investment management fees. The
ongoing charges mentioned in this document are the ones stated in the
Fund's latest annual report at closing date of the last calendar year. This
document is not directed to or intended for distribution to or for use by any
person or entity who is a citizen or resident of or located in any locality,
state, country or other jurisdiction where such distribution, document,
availability or use would be contrary to law or regulation or which would
subject any Fund or Robeco Institutional Asset Management B.V. to any
registration or licensing requirement within such jurisdiction. Any decision
to subscribe for interests in a Fund offered in a particular jurisdiction must
be made solely on the basis of information contained in the prospectus,
which information may be different from the information contained in this
document. Prospective applicants for shares should inform themselves as
to legal requirements which may also apply and any applicable exchange
control regulations and taxes in the countries of their respective citi-
zenship, residence or domicile. The Fund information, if any, contained in
this document is qualified in its entirety by reference to the prospectus, and
this document should, at all times, be read in conjunction with the
prospectus. Detailed information on the Fund and associated risks is

contained in the prospectus. The prospectus and the Key Investor
Information Document for the Robeco Funds can all be obtained free of
charge from Robeco’s websites.

Additional Information for US investorsRobeco is considered “participating
affiliated” and some of their employees are “associated persons” of Robeco
Institutional Asset Management US Inc. ("RIAM US") as per relevant SEC
no-action guidance. Employees identified as associated persons of RIAM
US perform activities directly or indirectly related to the investment
advisory services provided by RIAM US. In those situations these
individuals are deemed to be acting on behalf of RIAM US, a US SEC
registered investment adviser. SEC regulations are applicable only to
clients, prospects and investors of RIAM US. RIAM US is a wholly owned
subsidiary of ORIX Corporation Europe N.V. and offers investment advisory
services to institutional clients in the US.

Additional Information for investors with residence or seat in Australia
and New Zealand

This document is distributed in Australia by Robeco Hong Kong Limited
(ARBN 156 512 659) ("RIAM BV"), which is exempt from the requirement to
hold an Australian financial services license under the Corporations Act
2001 (Cth) pursuant to ASIC Class Order 03/1103. Robeco is regulated by
the Securities and Futures Commission under the laws of Hong Kong and
those laws may differ from Australian laws. This document is distributed
only to “wholesale clients” as that term is defined under the Corporations
Act 2001 (Cth). This document is not intended for distribution or dissemina-
tion, directly or indirectly, to any other class of persons. In New Zealand,
this document is only available to wholesale investors within the meaning
of clause 3(2) of Schedule 1 of the Financial Markets Conduct Act 2013
(FMCA). This document is not intended for public distribution in Australia
and New Zealand.

Additional Information for investors with residence or seat in Austria
This information is solely intended for professional investors or eligible
counterparties in the meaning of the Austrian Securities Oversight Act.



Additional Information for investors with residence or seat in Brazil

The Fund may not be offered or sold to the public in Brazil. Accordingly, the
Fund has not been nor will be registered with the Brazilian Securities
Commission (CVM), nor has it been submitted to the foregoing agency for
approval. Documents relating to the Fund, as well as the information
contained therein, may not be supplied to the public in Brazil, as the offering
of the Fund is not a public offering of securities in Brazil, nor may they be
used in connection with any offer for subscription or sale of securities to
the public in Brazil.

Additional Information for investors with residence or seat in BruneiThe
Prospectus relates to a private collective investment scheme which is not
subject to any form of domestic regulations by the Autoriti Monetari Brunei
Darussalam ("Authority”). The Prospectus is intended for distribution only to
specific classes of investors as specified in section 20 of the Securities
Market Order, 2013, and must not, therefore, be delivered to, or relied on by,
a retail client. The Authority is not responsible for reviewing or verifying any
prospectus or other documents in connection with this collective
investment scheme. The Authority has not approved the Prospectus or any
other associated documents nor taken any steps to verify the information
set out in the Prospectus and has no responsibility for it. The units to which
the Prospectus relates may be illiquid or subject to restrictions on their
resale. Prospective purchasers of the units offered should conduct their
own due diligence on the units.

Additional Information for investors with residence or seat in Canada

No securities commission or similar authority in Canada has reviewed or in
any way passed upon this document or the merits of the securities
described herein, and any representation to the contrary is an offence.
Robeco Institutional Asset Management B.V. relies on the international
dealer and international adviser exemption in Quebec and has appointed
McCarthy Tétrault LLP as its agent for service in Quebec.

Additional information for investors with residence or seat in the Republic
of Chile

Neither Robeco nor the Funds have been registered with the Comision para
el Mercado Financiero pursuant to Law no. 18.045, the Ley de Mercado de
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Valores and regulations thereunder. This document does not constitute an
offer of or an invitation to subscribe for or purchase shares of the Funds in
the Republic of Chile, other than to the specific person who individually
requested this information on their own initiative. This may therefore be
treated as a “private offering” within the meaning of article 4 of the Ley de
Mercado de Valores (an offer that is not addressed to the public at large or
to a certain sector or specific group of the public).

Additional Information for investors with residence or seat in Colombia-
This document does not constitute a public offer in the Republic of
Colombia. The offer of the Fund is addressed to fewer than one hundred
specifically identified investors. The Fund may not be promoted or
marketed in Colombia or to Colombian residents, unless such promotion
and marketing is made in compliance with Decree 2555 of 2010 and other
applicable rules and regulations related to the promotion of foreign Funds
in Colombia.

Additional Information for investors with residence or seat in the Dubai
International Financial Centre (DIFC), United Arab Emirates

This material is distributed by Robeco Institutional Asset Management B.V.
(DIFC Branch) located at Office 209, Level 2, Gate Village Building 7, Dubai
International Financial Centre, Dubai, PO Box 482060, UAE. Robeco
Institutional Asset Management B.V. (DIFC Branch) is regulated by the
Dubai Financial Services Authority ("DFSA") and only deals with Professio-
nal Clients or Market Counterparties and does not deal with Retail Clients
as defined by the DFSA.

Additional Information for investors with residence or seat in France
Robeco Institutional Asset Management B.V. is at liberty to provide services
in France. Robeco France is a subsidiary of Robeco whose business is
based on the promotion and distribution of the group’s funds to professio-
nal investors in France.

Additional Information for investors with residence or seat in Germany
This information is solely intended for professional investors or eligible
counterparties in the meaning of the German Securities Trading Act.

Additional Information for investors with residence or seat in Hong Kong
The contents of this document have not been reviewed by the Securities
and Futures Commission ("SFC”) in Hong Kong. If there is in any doubt
about any of the contents of this document, independent professional
advice should be obtained. This document has been distributed by Robeco
Hong Kong Limited ("Robeca”). Robeco is regulated by the SFC in Hong
Kong.

Additional Information for investors with residence or seat in Indonesia
The Prospectus does not constitute an offer to sell nor a solicitation to buy
securities in Indonesia.

Additional Information for investors with residence or seat in Italy

This document is considered for use solely by qualified investors and
private professional clients (as defined in Article 26 (1) (b) and (d) of
Consob Regulation No. 16190 dated 29 October 2007). If made available to
Distributors and individuals authorized by Distributors to conduct
promotion and marketing activity, it may only be used for the purpose for
which it was conceived. The data and information contained in this
document may not be used for communications with Supervisory
Authorities. This document does not include any information to determine,
in concrete terms, the investment inclination and, therefore, this document
cannot and should not be the basis for making any investment decisions.

Additional Information for investors with residence or seat in Japan
This document is considered for use solely by qualified investors and is
distributed by Robeco Japan Company Limited, registered in Japan as a
Financial Instruments Business Operator, [registered No. the Director of
Kanto Local Financial Bureau (Financial Instruments Business Operator),
No, 2780, Member of Japan Investment Advisors Association].

Additional Information for investors with residence or seat in South Korea
The Management Company is not making any representation with respect
to the eligibility of any recipients of the Prospectus to acquire the Shares
therein under the laws of South Korea, including but not limited to the
Foreign Exchange Transaction Act and Regulations thereunder. The Shares
have not been registered under the Financial Investment Services and



Capital Markets Act of Korea, and none of the Shares may be offered, sold
or delivered, or offered or sold to any person for re-offering or resale,
directly or indirectly, in South Korea or to any resident of South Korea
except pursuant to applicable laws and regulations of South Korea.

Additional Information for investors with residence or seat in Liechten-
stein

This document is exclusively distributed to Liechtenstein-based, duly
licensed financial intermediaries (such as banks, discretionary portfolio
managers, insurance companies, fund of funds) which do not intend to
invest on their own account into Fund(s) displayed in the document. This
material is distributed by Robeco Switzerland Ltd, postal address:
Josefstrasse 218, 8005 Zurich, Switzerland. LGT Bank Ltd., Herrengasse
12, FL-9490 Vaduz, Liechtenstein acts as the representative and paying
agent in Liechtenstein. The prospectus, the Key Investor Information
Documents (KIIDs), the articles of association, the annual and semi-annual
reports of the Fund(s) may be obtained from the representative or via the
website.

Additional Information for investors with residence or seat in Malaysia
Generally, no offer or sale of the Shares is permitted in Malaysia unless
where a Recognition Exemption or the Prospectus Exemption applies: NO
ACTION HAS BEEN, OR WILL BE, TAKEN TO COMPLY WITH MALAYSIAN
LAWS FOR MAKING AVAILABLE, OFFERING FOR SUBSCRIPTION OR
PURCHASE, OR ISSUING ANY INVITATION TO SUBSCRIBE FOR OR
PURCHASE OR SALE OF THE SHARES IN MALAYSIA OR TO PERSONS IN
MALAYSIA AS THE SHARES ARE NOT INTENDED BY THE ISSUER TO BE
MADE AVAILABLE, OR MADE THE SUBJECT OF ANY OFFER OR INVITATION
TO SUBSCRIBE OR PURCHASE, IN MALAYSIA. NEITHER THIS DOCUMENT
NOR ANY DOCUMENT OR OTHER MATERIAL IN CONNECTION WITH THE
SHARES SHOULD BE DISTRIBUTED, CAUSED TO BE DISTRIBUTED OR
CIRCULATED IN MALAYSIA. NO PERSON SHOULD MAKE AVAILABLE OR
MAKE ANY INVITATION OR OFFER OR INVITATION TO SELL OR PURCHASE
THE SHARES IN MALAYSIA UNLESS SUCH PERSON TAKES THE NECES-
SARY ACTION TO COMPLY WITH MALAYSIAN LAWS.
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Additional Information for investors with residence or seat in Mexico

The funds have not been and will not be registered with the National
Registry of Securities, maintained by the Mexican National Banking and
Securities Commission and, as a result, may not be offered or sold publicly
in Mexico. Robeco and any underwriter or purchaser may offer and sell the
funds in Mexico on a private placement basis to Institutional and
Accredited Investors, pursuant to Article 8 of the Mexican Securities Market
Law.

Additional Information for investors with residence or seat in Peru

The Fund has not been registered with the Superintendencia del Mercado
de Valores (SMV) and is being placed by means of a private offer. SMV has
not reviewed the information provided to the investor. This document is only
for the exclusive use of institutional investors in Peru and is not for public
distribution.

Additional Information for investors with residence or seat in Singapore
This document has not been registered with the Monetary Authority of
Singapore ("MAS"). Accordingly, this document may not be circulated or
distributed directly or indirectly to persons in Singapore other than (i) to an
institutional investor under Section 304 of the SFA, (ii) to a relevant person
pursuant to Section 305(1), or any person pursuant to Section 305(2), and
in accordance with the conditions specified in Section 305, of the SFA, or
(iii) otherwise pursuant to, and in accordance with the conditions of, any
other applicable provision of the SFA. The contents of this document have
not been reviewed by the MAS. Any decision to participate in the Fund
should be made only after reviewing the sections regarding investment
considerations, conflicts of interest, risk factors and the relevant Singapore
selling restrictions (as described in the section entitled “Important
Information for Singapore Investors”) contained in the prospectus.
Investors should consult your professional adviser if you are in doubt about
the stringent restrictions applicable to the use of this document, regulatory
status of the Fund, applicable regulatory protection, associated risks and
suitahility of the Fund to your objectives. Investors should note that only
the Sub-Funds listed in the appendix to the section entitled “Important
Information for Singapore Investors” of the prospectus ("Sub-Funds”) are
available to Singapore investors. The Sub-Funds are notified as restricted

foreign schemes under the Securities and Futures Act, Chapter 289 of
Singapore (“SFA") and invoke the exemptions from compliance with
prospectus registration requirements pursuant to the exemptions under
Section 304 and Section 305 of the SFA. The Sub-Funds are not authorized
or recognized by the MAS and shares in the Sub-Funds are not allowed to
be offered to the retail public in Singapore. The prospectus of the Fund is
not a prospectus as defined in the SFA. Accordingly, statutory liability under
the SFA in relation to the content of prospectuses does not apply. The
Sub-Funds may only be promoted exclusively to persons who are
sufficiently experienced and sophisticated to understand the risks involved
in investing in such schemes, and who satisfy certain other criteria
provided under Section 304, Section 305 or any other applicable provision
of the SFA and the subsidiary legislation enacted thereunder. You should
consider carefully whether the investment is suitable for you. Robeco
Singapore Private Limited holds a capital markets services license for fund
management issued by the MAS and is subject to certain clientele
restrictions under such license.

Additional Information for investors with residence or seat in Spain
Robeco Institutional Asset Management B.V., Sucursal en Espafia with
identification number W0032687F and having its registered office in Madrid
at Calle Serrano 47-14°, is registered with the Spanish Commercial Registry
in Madrid, in volume 19.957, page 190, section 8, sheet M-351927 and with
the National Securities Market Commission (CNMV) in the Official Register
of branches of European investment services companies, under number 24.
The investment funds or SICAV mentioned in this document are regulated
by the corresponding authorities of their country of origin and are
registered in the Special Registry of the CNMV of Foreign Collective
Investment Institutions marketed in Spain.

Additional Information for investors with residence or seat in South Africa
Robeco Institutional Asset Management B.V. is registered and regulated by
the Financial Sector Conduct Authority in South Africa.



Additional Information for investors with residence or seat in Switzerland
The Fund(s) are domiciled in Luxembourg. This document is exclusively
distributed in Switzerland to qualified investors as defined in the Swiss
Collective Investment Schemes Act (CISA). This material is distributed by
Robeco Switzerland Ltd, postal address: Josefstrasse 218, 8005 Zurich.
ACOLIN Fund Services AG, postal address: Affolternstrasse 56, 8050
Ziirich, acts as the Swiss representative of the Fund(s). UBS Switzerland
AG, Bahnhofstrasse 45, 8001 Zurich, postal address: Europastrasse 2, PO.
Box, CH-8152 Opfikon, acts as the Swiss paying agent. The prospectus, the
Key Investor Information Documents (KIIDs), the articles of association, the
annual and semi-annual reports of the Fund(s), as well as the list of the
purchases and sales which the Fund(s) has undertaken during the financial
year, may be obtained, on simple request and free of charge, at the office of
the Swiss representative ACOLIN Fund Services AG. The prospectuses are
also available via the website.

Additional Information relating to RobecoSAM-branded funds/services
Robeco Switzerland Ltd, postal address Josefstrasse 218, 8005 Zurich,
Switzerland has a license as asset manager of collective assets from the
Swiss Financial Market Supervisory Authority FINMA. RobecoSAM-branded
financial instruments and investment strategies referring to such financial
instruments are generally managed by Robeco Switzerland Ltd. The
RobecoSAM brand is a registered trademark of Robeco Holding B.V. The
brand RobecoSAM is used to market services and products which entail
Robeco’s expertise on Sustainable Investing (SI). The brand RobecoSAM is
not to be considered as a separate legal entity.

Additional Information for investors with residence or seat in Taiwan

The contents of this document have not been reviewed by any regulatory
authority in Hong Kong. If you are in any doubt about any of the contents of
this document, you should obtain independent professional advice. This
document has been distributed by Robeco Hong Kong Limited (‘Robeco’).
Robeco is regulated by the Securities and Futures Commission in Hong
Kong.
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Additional Information for investors with residence or seat in Thailand
The Prospectus has not been approved by the Securities and Exchange
Commission which takes no responsibility for its contents. No offer to the
public to purchase the Shares will be made in Thailand and the Prospectus
is intended to be read by the addressee only and must not be passed to,
issued to, or shown to the public generally.

Additional Information for investors with residence or seat in the United
Arab Emirates

Some Funds referred to in this marketing material have been registered
with the UAE Securities and Commaodities Authority (the Authority). Details
of all Registered Funds can be found on the Authority’s website. The
Authority assumes no liability for the accuracy of the information set out in
this material/document, nor for the failure of any persons engaged in the
investment Fund in performing their duties and responsibilities.

Additional Information for investors with residence or seat in the United
Kingdom

Robeco is temporarily deemed authorized and regulated by the Financial
Conduct Authority. Details of the Temporary Permissions Regime, which
allows EEA-based firms to operate in the UK for a limited period while
seeking full authorization, are available on the Financial Conduct Authority’s
website.

Additional Information for investors with residence or seat in Uruguay
The sale of the Fund qualifies as a private placement pursuant to section 2
of Uruguayan law 18,627. The Fund must not be offered or sold to the
public in Uruguay, except under circumstances which do not constitute a
public offering or distribution under Uruguayan laws and regulations. The
Fund is not and will not be registered with the Financial Services
Superintendency of the Central Bank of Uruguay. The Fund corresponds to
investment funds that are not investment funds regulated by Uruguayan
law 16,774 dated September 27, 1996, as amended.
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