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Co-founder, Partner and Senior Advisor of Research Affiliates
Professor in finance at UCLA Anderson School of Management

Visiting professor at Tsinghua University, Kyoto University and Taiwan
National Chengchi Univeristy
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and contriubted to 7 handbooks on quantitative investing
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William Sharpe Best Research Awards, 2 Graham and Dodd Scroll
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I Basics



| What are Factors?

« Factors are nutrients
« Securities are food ingredients
e Portfolios are meals
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| Return Decomposition
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I Understanding Equity Factors



| Traditional Factors

* FF-4: Market, Value (HML), Small Cap (SMB),
Momentum (WML)
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| Modern Factors

 Risk
« Market, Skewness (Sell Vol), llliquidity

* Behavioral
* Value, Momentum, Profitability, Investment,
Accrual, Low Vol
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| Market Risk

« Correlation with global growth shocks
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| Skewness (Black Swan) Risk

« Selling insurance against extreme market movements
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|Va|ue Premium

Investors overpay for growth
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Webvanstock |

As Webvan's stock price
plummeted, the company found
it increasingly difficult — and
eventually impossible — (o raise the

additional capital it needed to survive. I July 6 $0.06 '\
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| Profitability

Investors overpay for growth firms with no profitability

Profitable Growth Unprofitable Growth
SpaceX
V>  UBER
Tesla
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| Momentum

« Investors over-extrapolate recent price run ups
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| Investment

* Investors are fooled by firms with aggressive investments
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| Firms with Low Accruals Outperform

Investors are fooled by firms that manipulate accounting
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| Low Vol/Low Beta Outperform

« Investors overpay for speculative high beta stocks
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I Factor Zoo



| A Zoo of Factors

e 400+ investment factors?!
» Likely data mined
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I Framework for ldentifying Robust
Factors

lgnored in

Academic Journals
Not Robust to

Equity Premia Time/Geography/

Frequently Studied minor Perturbation

in Academic
Journals Robust to
Time/Geography/
minor Perturbation

Implementable in
Active Management

Implementable in
an Index

Hsu, Kalesnik and Viswanathan (2015) framework:
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I Manager Performance
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| Traditional Stock Picking Strategy

« Concentrated portfolios with high individual stock risk

* Excess return from company level insight
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| Quant Portfolio Strategy

« \Very diversified portfolio; no single stock risk

« Bets on factor returns
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| Outperformance vs. Factor Alpha

* Industry Alpha = Performance over benchmark

* Factor Alpha = Outperformance over factor portfolio
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I Factor Crowding



&

|Alpha IS Zero Sum

* Many factor strategies are well-known, how can
they keep working?
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Time Weighted vs Dollar Weighted
Return

» Dollar-weighted vs. Time-weighted returns

- Time-weighted: Manager performance

+ Dollar-weighted: Investor outcome

« Return gap = Dollar-weighted — Time-weighted

returns

* Driven by timing of investor flow
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Evidence for Bad Timing?

Dollar-weighted vs. Buy-and-hold (Jan. 1991 - June 2013)
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I Factor Timing



| Which Factor Will Perform?

We all time the market (but we time it poorly)
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| Recent Factor Returns
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-5.41%

Value

10-Year Annualized Excess Returns (as of 2/2016)

5.48%
3.92%
3.40%
-0.16%
-0.76%

Low Beta and Profitability

were two of the

best performers
Momentum Small Cap lliquidity Low Beta Gross Profitability
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| Loser Strategies Subsequently Win

Winner Median Loser
Strategy Strategy Strategy
Raw Return 7.43% 8.89% 10.04%
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| Alpha Decomposition

Portfolio Return due to change in Valuation
Alpha relative valuation ' Adjusted Alpha

]

- / - /
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“Cyclical Alpha” “Persistent Alpha”

» Alpha due to change in relative valuation
» Is mean reverting and averaging roughly zero in the long run
»  Contributes significantly to strategy performance in the “short run”

»  “Short run” can mean decades!

» Alpha adjusted for change in relative valuation is a good measure of unconditional expected

Ray%t return of a strategy
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| Forward Factor Returns

Expected Five-Year Excess Returns (as of 2/2016)
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7.88%

Value

2.92%

Momentum

4.41%

Small Cap

2.99%

llliquidity

-0.91%

Low Beta

-4.64%

Gross Profitability
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| Important information
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Informational Purposes Only. This presentation is designed to provide investors general information regarding Rayliant, its research, and its investment
strategies. This presentation is not a specific offer, recommendation, or solicitation to purchase or sell any securities or financial products. If Rayliant makes
such an offer, it will do so in the proper form and only after verifying the appropriateness of the offer and the recipient’s eligibility.

Past Performance Data. Rayliant's research often uses past performance and other historical data to better understand how certain markets and anomalies
behave. Please understand that past performance is not necessarily indicative of future performance. Although Rayliant sometimes makes projections
about how markets or anomalies may behave in the future, the firm does not (and won't ever) make promises regarding future performance.

No Liability. Rayliant has made a commercially reasonable effort to ensure all the information in its research and presentations is accurate and complete.
But we must rely on third parties for some of our data, and mistakes can happen. As a result, Rayliant can't and doesn’t guaranty the accuracy of any
information in its research or presentations, and accepts no liability of any kind for any loss or damage caused by someone who relies upon it for any
purpose.

No Warranties. Because this presentation is being made for initial informational purposes, Rayliant does not make any warranties of any kind (express or
implied) at this time regarding its contents, including with respect to accuracy, completeness, timelines, fitness for a particular purpose, security and non-
infringement. Rayliant will gladly make the customary representations and warranties when it is appropriate to do so.

Trademarks. Rayliant's and other’s trademarks may be displayed in its research or this presentation. The display of a trademark does not imply that any
license has been granted. While the use of trademarks in this research is primarily for purposes of attribution, if any party has questions or concerns about
the display of a trademark, they should contact Rayliant at info@rayliant.com.

Confidentiality. Please keep this presentation confidential. Rayliant prepared this presentation for a specific audience. Sharing this information with the
public or any other third party puts them at risk because they lack the context to understand its contents. In addition, Rayliant works in a competitive
industry. Because our approaches and insights are propriety, we hope our friends and potential partners will treat this presentation with the same care and
confidentiality they would their own proprietary information.
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| Informations importantes

Destiné aux investisseurs professionnels.
Ce document possede un caractere privé et confidentiel ; il est a I'usage exclusif de la personne a laquelle il a été remis par Robeco.

Cette présentation n'est 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 l'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 financiere et a ses objectifs en matiere 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 Iégales 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 mere, en application de
l'ensemble des regles édictées par le groupe Robeco en matiere 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 a 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 l'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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