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Summatrizing 50 years of academic finance research
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> Factor premiums are a key determinant of stock returns
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Py > Factor premiums explain the performance of mutual funds

> Factor premiums should be part of the strategic asset allocation,
next to traditional asset class risk premiums
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Improving upon generic factor strategies

1. Applying better factor definitions

2. Applying more effective portfolio construction

3. Applying more efficient rebalancing

4. Never forget about other factors /l_j\

Better

Good
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Value: avoid stocks with high bankruptcy risk

Value investing works, but why?
> Academics: value premium is a compensation for investing in distressed stocks
> Robeco research: distressed value stocks have lower returns than safe ones!

Relation return, value and distress risk* Relation excess return and distress risk**
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Robeco value: identify and avoid financially distressed companies
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Momentum: avoid unrewarded systematic risks

How to harvest the momentum premium without suffering big losses?
> Generic momentum is exposed to other risk factors (beta, size, value)
> Example: in an uptrend a typical momentum stock has a high beta

Example: Residual Momentum uses stock specific returns instead of total returns ~ 1-Year Rolling Returns Momentum Basket 1986-2015
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# Blitz, Huij & Martens, “Residual Momentum®, Journal of Empirical Finance, 2011.

Robeco momentum: ’strip out’ unrewarded momentum risks
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Quality: some factors work, others don't

Academic evidence for quality factors

12% - Performance academic-based quality versus industry-based quality*

> Asset growth (coopers et al, 2008) or net stock
Issuance (Pontiff and Woodgate, 2008)

10% -

Return

8%

> Accruals (Sloan, 1996) &% -
> Gross profitability (Novy-marx, 2013) % 1

2%

0% -

But quality indices use different metrics
27 B Academic  @Industry

> ROE, margins, ROE growth, leverage, earnings .

I ih United States Europe Japan Developed  Emerging markets
variability, ... evelope

> These factors are much less effective Source: Kyosev, Hanauer, Huij & Lansdorp, “Quality investing
— industry versus academic definitions”, working paper.

Robeco quality: only use quality factors supported by the evidence
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Stock weights in a factor portfolio

> Market-cap weights > Widely used in academia
> High capacity

> But low effective breadth:

ix ‘ mega-caps dominate everything
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Stock weights in a factor portfolio

> Equal weights

> Simple

> High factor exposure

> But low capacity:
large positions in illiquid stocks
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Stock weights in a factor portfolio

> Fundamental weights

RAFI

Factors

Fundamental

&

> Elegant idea

> Exposure to the value premium

> But factor exposure is low:
every stock is still in the portfolio
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Stock weights in a factor portfolio

Strategy

Objective

Unconstrained
closed-form solution

Required parameter(s)

Optimality conditions

> Maximum Maximise effective number of 1 None uj=p Vi
Deconcentration stocks w'= Ell oj=oVi
pjj=pVi
‘Ij)viv_errs]itfizd Risk Ec:lualjée risi( cotr::tribultiins ) - diag(a—?) oj A :_1 va.
eighte: under “Constant Correlation w = Tdiage-) pj=p Vi
assumption
> Maximum Minimise the portfolio volatility a1 Pij M= Vi
Decorrelation under the assumption of identical w'=——07 gj=0Vi
volatility across all stocks. a1
Efficient Minimum Minimise portfolio volatility T ;. pjj pj=p Vi
Volatility w = 1T
Efficient Maximum Maximise portfolio Sharpe ratio Tl Hi. 0, Pjj Optimal by
> Sharpe Ratio IS 13-y construction

> Magical formula weights

> There are theories behind it

> But implicitly tilts every portfolio

towards low-risk stocks
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Stock weights in a factor portfolio

> > Blend market cap and equal weights
> > Highly diversified: limit stock-specific
risk and maximize factor exposure
>
> Risk limits on market beta, countries,
S sectors, off-benchmark, etc.

> Best practice weights > Best of all worlds

Robeco portfolio construction: best practice approach

13
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An
d always try to avoid data mining
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mscl Momentum Indices
February 2013

Appendix 11F Conditional Rebalancing

\n order to mitigate drawdown during penods characterized by spikes in market volatility, MSCl
Momentum Indices areé rebalanced on an ad-hoc pasis in addition to the two scheduled Semi-Annual
\ndex Reviews in May and November, subject t0 meeting certain trigger criteria that are described
pelow. The steps for triggering ad-hoc rebalancing are described as follows:

1. Atevery T-9 date (where Tisa month-end date), annualized volatility of the parent index (Vi) is
computed. The annualized volatility is computed using trailing 3-months daily returns of the
index as of month-end date of the previous month.

Annualized volatility Ve= V250 * (standard deviation of daily returns OVer trailing 3 months)

2. The monthly change in volatility is computed as

5=/ Va1

where Vi1 = Annualized Volatility computed atT-90f previous month

3. If6> Threshold, ad-hoc rebalancing is triggered in that month at T-9 date.

4. Threshold is defined as,

Threshold - percentile of monthly changes in volatility over available history of the

Rreference Index

\ e Reference Index for MSCl Momentum Indices pased on countries/ regions
categorized under Developed Markets is MscCl Wworld Index.
_ peference Index for MSCI Momentum Indices pased on countries/regions

 arkets is MSC! Emerging Markets Index
> 1 \Warld Index \
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Efficient rebalancing

> Do not replace stocks with stocks that only have slightly better characteristics

- make a careful trade-off between expected alpha and transaction costs

> Do not rebalance with a fixed schedule

—> use block-trade opportunities and cash-flows to improve the portfolio

> Do not concentrate the entire rebalancing on just a few days in the year

- make maximum use of the liquidity that is available throughout the year

Robeco rebalancing: maximize factor exposure and minimize costs
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Factor indices are vulnerable to index arbitrage

Full transparency also has a flip side: vulnerability to arbitrage

> Our research shows significant disadvantageous price effects around rebalancing
dates of factor indices

Event study: Abnormal volume and returns of MSCI MinVol index around rebalancing
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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. The graphs
show the average cumulative outperformance and abnormal volume of new over all constituents in the MSCI Minimum Volatility indexes during Sep-2010 — Dec-2015. AD is announcement day, ED is effective day
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Single-factor indices often go against other factors

> Indices designed to give a high exposure to one particular

Exposures of mixed portfolio with generic single factor sleeves

factor are typically blind to all other factors
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> As a result, they frequently have negative exposures to
these other factors

Factor exposure

o

> This leads to lower expected returns.... 10

M Value B Momentum B Low-Risk B Quality

> ...and sub-optimal multi-factor portfolios when combined
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We try to prevent going against other factors

> Also when focusing on a single factor, we try to prevent

Exposures of partially integrated portfolio with enhanced factors

selecting stocks with bad other factor characteristics

20

> By being more selective this does not need to go at the
expense of exposure to the target factor

Factor exposure
IS

o

> This results in higher expected returns... 10

H Value Momentum B Low-Risk Quality

> ...and superior multi-factor portfolios when combined
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Conclusion

1.

2.

3.

4.

Apply the most powerful factor definitions and avoid unrewarded risks
Apply best practices in portfolio construction

Apply smart rebalancing rules

Never forget about other factors /l_J\

Better

Good
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INFORMATIONS IMPORTANTES

Destiné aux investisseurs professionnels.

Ce document possede un caractére privé et confidentiel ; il est a I'usage exclusif de la personne a laquelle il a été remis par Robeco.
Cette présentation nest donnée qu’a titre indicatif et ne présente aucune valeur contractuelle. Elle ne peut étre diffusée, reproduite ou publiée partiellement ou intégralement a destination de tout
tiers sans I'accord écrit préalable de Robeco.

Ce document a été réalisé dans un but d‘information uniquement et ne constitue pas une offre ou une sollicitation en vue de la souscription d’instruments financiers ; I'investisseur étant seul juge de
I'opportunité des opérations qu'il pourra étre amené a conclure. Les données, issues de diverses sources internes et externes, sont communiquées dans un but d’information uniquement, sous
réserve d’erreurs ou d’omissions. Avant toute transaction, I'investisseur doit s'assurer que les supports choisis correspondent a sa situation financiére et a ses objectifs en matiére de placement ou de
financement, il doit prendre connaissance des prospectus de chaque OPC, comprendre la nature des supports choisis, leurs caractéristiques et leurs risques notamment de perte en capital. Les
informations légales devant étre remises avant toute souscription d’OPC, notamment les prospectus et Documents d’Informations Clés pour l'investisseur, sont disponibles auprés de Robeco France
ou sur le site Internet www.robeco.com/fr

En rémunération de son activité de conseil et de distribution des OPC du groupe, I'entité en France percevra de la maison mére, en application de I'ensemble des regles édictées par le groupe Robeco
en matiére de prix de transfert, une commission :

« correspondant a 1/3 des frais de gestion appliqués aux parts de type institutionnelles et qui ne donnent pas lieu & commission de distribution (que percevrait les « clients » distributeurs comme les
banques privées par exemple).

« correspondant a 2/3 des frais de gestion appliqués aux parts tout investisseur et qui, sous réserve de |'existence d’une convention, peuvent donner lieu a reversement d’une commission de
distribution.

RIAM est une société de gestion de droit néerlandais agréée par I'’AFM et ayant la libre prestation de service en France.
Robeco France est agréé par I’ACPR (RCS Paris 354.080.558 - CIB10683) en tant qu’entreprise d’investissement depuis le 28 septembre 2012,
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