ROB=CO

FROM INVESTMENT THEORY TO PRACTICE

David Blitz, PhD
Head of Quantitative Research

For Professional Investors only



ROBECO

“In theory, theory and
practice are the same. In
practice,
they are not.”

- Albert Einstein
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TOPICS

Quick Overview
A. Acritical look at passive investing
(and why a factor-based investment approach is better)

B. Acritical look at generic factor strategies
(and why enhanced factor strategies are better)
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PASSIVE INVESTING

Passive investing ignores factor premiums

Literature really shows that active funds do not add value if you adjust their performance
for the part that can be attributed to explicit or implicit exposures towards established
factor premiums.
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Lot of evidence Lot of evidence Little evidence
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PASSIVE INVESTING

Passive investing ignores factor premiums

+ +

DON'T invest passively and ignore factor
premiums!
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NORWEGIAN RESERVE FUND

2009 Case Study: Strategic exposure to factor premiums

Long term investors should seek
strategic exposure to factor premiums

A. Ang W. N. Goetzmann S. Schaefer

Columbia Yale School of London
Business School Management Business School



Return premium

NEGATIVE PREMIUM

Passive investing even costs money

Model which ranks stocks on simple value, momentum, quality and low-risk variables
indicates at least 20% of stocks have a negative return premium
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GENERIC FACTOR STRATEGIES

Preferable over passive, however...

Unrewarded Risks Conflicting Factors Suboptimal Methodologies

Generic factor strategies Generic factor strategies often Generic factor strategies have
contain unrewarded risks go against other factors suboptimal methodologies
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GENERIC FACTOR STRATEGIES

Preferable over passive, however...
A ixp

Unrewarded Risks Conflicting Factors Suboptimal Methodologies
Generic factor strategies Generic factor strategies often Generic factor strategies have
contain unrewarded risks go against other factors suboptimal methodologies

Our enhanced factor strategies address these concerns
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GENERIC FACTOR STRATEGIES

Preferable over passive, however...

Unrewarded Risks

Generic factor strategies
contain unrewarded risks

Our enhanced factor strategies address these concerns
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GENERIC VALUE STRATEGIES

Value investing works, but why?
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Value Premium is compensation Distressed value stocks have
for investing in distressed stocks lower returns than safe ones
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GENERIC VALUE STRATEGIES

Generic value strategies buy stocks with high bankruptcy risk

Example: relation between return, value, and distress risk
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Excess Return
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GENERIC VALUE STRATEGIES

Generic value strategies buy stocks with high bankruptcy risk
Example: relation between excess return and distress risk
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Distressed value stocks have
lower returns than safe ones
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ROBECO VALUE STRATEGY

Avoids the pitfalls of the generic approach
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Distressed value stocks have Avoid companies with

lower returns than safe ones substantial downside risk



GENERIC MOMENTUM STRATEGY

How to harvest the momentum premium without suffering big losses?
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GENERIC MOMENTUM STRATEGY

Generic momentum strategies can suffer huge losses
Example: Residual Momentum uses stock specific returns instead of total returns

30% @ stocks
20% @ stockA HHH

5% stock
Robeco Momentum

specific return

10%
Strip out unrewarded
momentum risks

Return

Residual momentum prefers Stock A
Traditional momentum prefers Stock B

1 2 Beta
Source: Blitz, Huij & Martens, “Residual momentum”, Journal of Empirical Finance, 2011
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GENERIC MOMENTUM STRATEGY

Generic momentum strategies can suffer huge losses
Example: 1-Year Rolling Returns Momentum Basket 1986 - 2015
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Source: Blitz, Huij & Martens, “Residual momentum”, Journal of Empirical Finance, 2011
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INEFFECTIVE QUALITY FACTORS

Quality indices use ineffective quality factors
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Academic Research Industry Quality Factors
Asset growth, net stock issuance, ROE, margins, ROE growth,
accruals, gross profitability leverage, earnings variability
Body of evidence* Much less effective

*Coopers et al, 2008, Pontiff and Woodgate 2008, Sloan, 1996, Novv-Marx, 2013
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INEFFECTIVE QUALITY FACTORS

Quality indices use ineffective quality factors
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Academic Research
Asset growth, net stock issuance,

accruals, gross profitability
Body of evidence*
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Industry Quality Factors
ROE, margins, ROE growth,
leverage, earnings variability
Much less effective
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*Coopers et al, 2008, Pontiff and Woodgate 2008, Sloan, 1996, Novv-Marx, 2013
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GENERIC FACTOR STRATEGIES

Preferable over passive, however...

Conflicting factors

Generic factor strategies often
go against other factors

Our enhanced factor strategies address these concerns
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INCOMPATIBLE FACTORS

Generic factor strategies often work against other factors

When single-factor indices are combined,
they partly neutralize each other



INCOMPATIBLE FACTORS

Generic factor strategies often work against other factors
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Value Traps

Value Indices tend to buy stocks
with poor momentum and poor
financial quality

When single-factor indices are combined,
they partly neutralize each other
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Bubbles

Momentum indices tend to buy
stocks with high valuations and
ignore financial quality
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Ignore Momentum

Quality Indices also tend to buy
expensive stocks and ignore
momentum
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Suboptimal methodologies

Generic factor strategies have
suboptimal methodologies

GENERIC FACTOR STRATEGIES

Preferable over passive, however...

Our enhanced factor strategies address these concerns
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LOW ACTIVE SHARE

Fundamental indices have low active share

Fundamentally weighted indices:

Set stock weight proportional to fundamental
value instead of market value

Source of alpha is classic value exposure

Examples: FTSE/RAFI, MSCI Value Weighted RAFI

Likely not the best way to get Funf(;«'zgfsntal
value exposure because:

Value exposure is low
Cost is relatively expensive

Not suitable to combine with other factors

Invests in stocks with poor value features



CONDITION
A
| REBALANCING ROBECO

Ad-hoc 1 ngm

conditional

Historically kicks i rebalancing’

y kicks in only once, conveniently just gh ule
when needed
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SCIBETA INDICES

SciBeta indices are heavily influenced by weighting formulas

Start with 6 generic academic factors

Various weighting formulas which
all use volatilities and correlations
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Systematic bias

low-volatility and low-correlation stocks

. . Unconstrained Closed- . . "
Strategy Objective Form Solution Required Parameter(s) Optimality Conditions

Maximum Maximise effective number w* — None ﬁ' iﬁ::
Deconcentration of stocks N A
pi=pVI
N Equalise risk contributions . _ A
Diversified Risk under “Constant Correlation” o el o A=
Weighted assumption Idiag(o—1) Pi=PVI
Minimise the portfolio
Maximum volatility under the wt — Q' ) U =UVi
Decorrelation assumption of identical ' Pi 0, =0Vi
volatility across all stocks
Efficient Minimum L . . . S>S7'n o
Volatility Minimise portfolio volatility wh = ==y ST i, Pj W =V
Efficient Maximum Maximise portfolio Sharpe . ! Optimal b
p p w0 2. M W, o, p p y

Sharpe Ratio

ratio

TS

construction




Abnormal Return
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INDEX ARBITRAGE

Factor indices are vulnerable to arbitrage

Event study: Abnormal volume and returns of MSCI
MinVol index around rebalancing

140%
1.4%
120%
1.2%
(o)
10% 100%
0.8% 80%
0.6% 60%
0.4% = 40%
0.2% H 20%
o Lo/ o e I TN DD nann 0 0o a0 «
g
-0.2% -20%
AD-10 AD ED-1 ED+5 ED+15
Abnormal Volume - Cumulative abnormal return
(left axis) (right axis)

Source: Joop Huij and Georgi Kyosev, “Price Response to Factor Index Additions and Deletions”, Working paper, 2016.
Results are calculated for MSCI Minimum Volatility USD indexes, returns are in USD. Volatility indexes during Sep-2010 — Dec-2015. AD is announcement day, ED is effective day



CONCLUSION

Quick Overview

Passive investing is likely to do better than a randomly chosen active fund, but....

Passive investing ignores half a century of evidence on which
factors drive stock returns

At least 20% of all stocks have a negative expected
return premium

Generic factor strategies are likely to do better than a passive
approach

Enhanced factor strategies improve upon the pitfalls of generic
factor strategies

ROBe=CO
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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
document is solely intended for professional investors, defined as investors which qualify as professional clients, have requested to be treated as professional clients or are authorized to receive such information under any applicable laws. Therefore, the information set forth herein
is not addressed and must not be made available, in whole or in part, to other parties, such as retail clients. Robeco Institutional Asset Management B.V and/or its related, affiliated and subsidiary companies, (“Robeco”), will not be liable for any dlrect indirect, special, incidental or
consequential damages arising out of the use of any opinion or information expressly or implicitly contained in this publication. The content of this document is based upon sources of information believed to be reliable. Without further explanatlonthls document cannot be
considered complete. It is intended to provide the professional investor with general information on Robeco’s specific capabilities, but does not constitute a recommendation or an advice to buy or sell certain securities or investment products and/or to adopt any investment
strategy. Nothing in this material constitutes investment, legal, accounting or tax advice, or a representation that any investment or strategy is suitable or appropriate to your individual circumstances, or otherwise constitutes a personal recommendation to you. Any opinions,
estimates or forecasts may be changed at any time without prior warning. If in doubt, please seek independent 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 used with the public. No part
of this document may be reproduced, saved in an automated data file or published in any form or by any means, either electronically, mechanically, by photocopy, recording or in any other way, without Robeco's prior written permission.

The material and information in this document are provided "as is" and without warranties of any kind, either expressed or implied. Robeco and its related, affiliated and subsidiary companies disclaim all warranties, expressed or implied, including, but not limited to, implied
warranties of merchantability and fitness for a particular purpose.

Investment involves risks. Before investing, please note the initial capital is not guaranteed. The value of the investments may fluctuate. Past performance is no guarantee of future results. Investors should ensure that they fully understand the risk associated with the Fund. Investors
should also consider their own investment objective and risk tolerance level. The information in this material may contain projections or other forward-looking statements regarding future events, targets, management discipline or other expectations which involve assumptions,
risks, and uncertainties and is only as current as of the date indicated. Based on this, there is no assurance that such events will occur, and may be significantly different than that shown here, and Robeco cannof guarantee that these statistics and the assumptions derived from the
statistics will reflect the market conditions that may be encountered or future performances Historical returns are provided for illustrative purposes only. The price of units may go down as wellas up and the past performance is not indicative of future performance. 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 on the issue and redemption of units.

Unless otherwise specified 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 August2010. 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 performance fees; the Fund returns are with dividends reinvested and based on net asset values with prices and exchange rates of the valuation moment of the benchmark.
Please refer to the prospectus of the Funds for further details.

This document is not directed to, or intended for distribution to or use by, any person or entity who is a citizen or resident of or located in any locality, state, country or other jurisdiction, such as US Persons, where such distribution, document, availability or use would be contrary to
law or regulation or which would subject the Fund and its investment manager to any registration or licensing requirement within such jurisdiction.

Any decision to subscribe for interests in the Fund 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. The information 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. The prospectus and the Key Investor Information Document for the Robeco Funds can all be obtained free of charge at www.robeco.com.

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

Robeco is subject to limited regulation in the UK by the Financial Conduct Authority. Details about the extent of our regulation by the Financial Conduct Authority are available from us on request.


http://www.robeco.com/

