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. BUT THERE IS LARGE DISPERSION ROB=CO

BETWEEN FACTOR MANAGERS

Most important determinants of dispersion in factor fund performance

1. Factor selection

2. Efficiently harvesting tfactors

3. Efficiently combining factors
> No “one size fits all”
> Needs holistic portfolio view
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FIRST FACTOR SCAN GENERATION
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Equity only
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Total portfolio with factor completion

Equity only

60% Active + 40% MSCI Value-Weighted
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Momentum Low Risk Quality Size

Total

Equity

-0.09
-0.37

0.16 -0.06 0.24 -0.09
0.38 -0.0T 0.35 -0.23
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POTENTIAL IMPROVEMENTS ROB=CO

1. Include alternative asset classes

2. Project returns

3. Visualize output



INCORPORATE ALTERNATIVE ASSETS

Insight
Factor exposures in Private Equity, Real Estate
and Real Assets

Challenge
No holdings data available for alternative assets

Solution
Returns-based style analysis

ROB=CO

Estimating Skill in Private Equity Performance

using Market Data

MAURICE McCOUE

May 30, 2016

Estimating Private Equity Returns from

ABSTRACT Limited Partner Cash Flows

There 1s ongoing debate about whether the returns carne

persistent. However, recent research has raised concern

data and the empirical methods that are commonly uset

[ address these concerns by studying skill using a compre Andrew Ang, Bingxu Chen, William N. Goetzmann. and Ludovie Phalippou*
listed private equity entities (LPEs) representing Buyont

of Funds. LPEs can be viewed as closed-end funds wi

developed in the funds literature, Buyout LPEs exhibit

month), and investors anticipate short-term managerial pe June 11, 2014

disappears in the period 2005-2010, but recovers strongly
persistence show that substantial skill remains after coni
outperform unskilled ones by up to 1.2% per month. F
extract from private markets as the measure of skill, the
million per year. These results are the first estimates of § investment in private equity. The approach requires only an unbalanced panel
from observed stock market data. of cash contributions and distributions accruing to limited partners, and 1s

We introduce a methodology to estimate the historical time series of returns to

robust to sparse data. We decompose private equity returns into a component
Keywords: Private equity; closed-end; persistence; skill. duc to traded factors and a time-varying private equity premium. We find
strong cyclicality in the premium component that differs according to fund

JEL classification: G11;G24.

type. The time-series estimates allow us to directly test theories about private

) equity cyclicality, and we find evidence in favor of the Kaplan and Strémberg
*Maurice McCourt (email: maurice. mecourt@essec.edu) is with i

ness School. Paris (2009) hypothesis that capital market segmentation helps to determine the

private equity premium.

* Andrew Ang, Columbia University and NBER, 3a610@columbia.edu; Bingxu Chen, Columbia University,
behenl4@gsh columbiaedu; Willlam N.  Goetzmann, Yale School of Management and NBER,
william goetzmann@yale edu; Ludovic Phalippou, Said Business School and Oxford-Man Institute, University of
Oxford, Iludovic phalippou@sbs.ox acuk The authors would like to acknowledge the use of the Oxford
Supercomputing Centre (OSC) in carrying out this work. Ang and Chen acknowledge funding from Netspar and the
Program for Financial Studies. We are grateful for helpful comments from Jules van Bisbergen, Larry Harris, Charles
Jones, Stefan Nagel, David Robinson, and senunar participants at Inquire-UK. NBER, Netspar, Society for Fmancial
Studies Finance Cavalcade, World Investment Forum. Princeton University, and the University of Notre Dame.




RETURN PROJECTION

nsight
actor exposures affect performance

hallenge
Difficult to estimate returns

Solution
Fama-MacBeth regressions

ROB=CO

Risk, Return, and Equilibrium:
Empirical Tests

Eugene F. Fama and James D. MacBeth

University of Chicago

This paper tests the relationship between average return and risk for
New York Stock Exchange common stocks. The theoretical basis of
the tests is the “two-parameter”’ portfolio model and models of market
equilibrium derived from the two-parameter portiolic model. We can-
not reject the hypothesis of these models that the pricing of commaon
stocks reflects the attempts of risk-averse investors to hold portfolios
that are “efficient” in terms of expected value and dispersion of return,
Moreover, the observed “fair game"” properties of the coefficients and
residuals of the risk-return regressions are consistent with an “efficient
capital market”—that is, a market where prices of securities fully
reflect available information.

I. Theoretical Background

In the two-parameter portfolio model of Tobin (1938), Markowitz {1959),
and Fama (19658), the capital market is assumed to be perfect in the
sense that investors are price takers and there are neither transactions
costs nor information costs, Distributions of one-period percentage returns
on all assets and portiolios are assumed to be normal or to conform to
some other two-parameter member of the symmetric stable class. Investors
are assumed to be risk averse and to behave as if they choose among
portfolios on the basis of maximum expected utility. A perfect capital
market, investor risk aversion, and two-parameter return distributions
imply the important “efficient set theorem™: The optimal portfolio for
any investor must be efficient in the sense that no other portfolio with the
same or higher expected return has lower dispersion of return,!

Received August 24, 1971, Final version received for publication September 2, 1972,

Research supported by a grant from the National Science Foundation. The com-
ments of Professors F. Black, L. Fisher, N. Gonedes, M. Jensen, M. Miller, R. Officer,
H. Roberts, B, Roll, and M. Scholes are gratefully acknowledged. A special note of
thanks i2 due to Black, Jemsen, and Officer,

! Although the choice of dispersion parameter is arbitrary, the standard deviation

Gay
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METHODOLOGY 1

Incorporate alternative assets



RETURNS-BASED STYLE ANALYSIS

rigin
harpe (1992) “Asset Allocation: Management Style &
erformance Measurement”

olution
No holdings data required
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Asset allocation:
Management style and
performance
measurement

An asset class factor model can help make order ot of chaos.

William F. Sharpe

t s widely agreed that asset allocation accounts
for a large part of the variability in the return on a
typical investor's portfolio. This is especially true if
the pnrtin!in is invested im multiple funds. each
including a number of securitics.

Asset allocation is generally defined as the allo-
cation of an investor's portfolio across a numbg
“major” assel classes. Clearly such a genera
cannat be made operational without defi
classes.,

Omee a set of asset classes has been de
is impartant bo determine the exposures of cach @
ponent of an investor’s overall portfolio to move-
ments in their returns. Such information can be agene-
gated to determine the investor's overall effective
asset mix. If it does not conform to the desired mix,
appropriate alterations can then be made

Onee a procedure for measuring, exposure to
variations im returns of major asset classes is in place,
s rmwihl:- bix determine o :'Ffﬂliwl}- individual
fund managers have performed their functions and
thee extent (if any) o which value has been added
throwgh active management. Finally, the effectiveness
of the investor's overall assed allocation can be com-
pared with thal of ore or more benchmark asset mix-
o5,

An effective way to az_'mrnpluh all these tasks
s b use an asset class factor model. Adfter describing

the characteristics of such a model, we illustrate apgdi-
cation of a model with twelve assel classes 1o analyze
the performance of a set of open-end mutual funds
between 1985 and 1984,

Factor models ane common in inves
yais. Equation (1) is a generic representation

B = Moy » b+ o+ byeFl + 8
3 represents the return on asset i F; represes

af the ng . S an-factor” comipo-
nent of the return on & All these values ane (potential-
Iy) unknown before-the-fact, as indicated by the
tldes, The remalndng n.!'.\lur-s by I!_1mu5h 'bE,i repre-
sent the sensitivities of K to factors Fy through F.

A key assumption makes a model of this sort
myee than simply an exercise in data description: The
non-factor refurn for one asset (eg., &) is assurned b
be uncorrelated with that of every other {eg.. &) In
effect, the factors are the only sources of correlation
MTRONE FebATR.

An asset cdlass factor model can be conssdered a
special case of the generic type. In such a model each
factor represents the return on an asset class, and the
sensitivities (by, values) are reguired to sum to 1

THE JOLEN AL OF TORTROL IO MANACEMENT ~3

WILLIAM F, SHARPE s Timben Profeseos Emsrilis of Finasce, Staniford Usiversity Graduste School of Business, and
Chairman of Willism F. Sharpe Asiockites im Los Albos (CA S022). This article s adapited feom the OrMeil Abbott Dhstin.
guished Lecture given at the Darden School of the University of Virginia on October 2, 1990, The awthor thanks Robert
L¥Nedl, Mark Eakior, and the taculty of the Darden Schoal foe making the preseniation possible. He also thanks Mark Friebel,
ﬂmmmuimn. Dhana Lisherman, Anita Manda, and Kathryn Sherpe, colleagues at William F. Sharpe Assoclabes, for their
coriribations.

Methodology

. bj1Fi+bj; Fy..+b;,F,]+ ¢
Attribute performance to set of factors b1 51 T T2 T2 in f'n
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RETURNS-BASED STYLE ANALYSIS ROB=CO
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EXAMPLE: REAL ESTATE EXPOSURES

709% of Real Estate Returns

8% Value

50% Low risk

40% Low Quality

Quality

Alternatives

-0.50

0.22
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METHODOLOGY 2

Return projection



REGRESSION ANALYSIS

Origin
ama MacBeth (1973) “Risk, Return and Equilibrium:
mpirical Tests”

Risk, Return, and Equilibrium:
Empirical Tests

Eugene F. Fama and James D. MacBeth

University of Chicago

This paper tests the relationship between average return and risk for

New York Stock Exchange common stocks. The theoretical basis of

the tests is the “two-parameter” portfolio model and models of market

equilibrium derived from the two-parameter portfolio model. We can-

not reject the hypothesis of these models that the pricing of common

stocks reflects the attempts of risk-averse investors to hold portfolios

that are “efficient” in terms of expected value and dispersion of return.

Moreover, the observed “fair game” properties of the coefficients and

residuals of the risk-return regressions are consistent with an “efficient
Reccived August 24, 1971. Final version received for publication September 2, 1972,
Research supported by a grant from the National Science Foundation, The com-

capital market”—that is, a market where prices of securities fully
reflect available information.
] <
I. Theoretical Background
0 I ut I O n In the two-parameter portfolio model of Tobin (1958), Markowitz (1959),
and Fama (19656), the capital market is assumed to be perfect in the
sense that investors are price takers and there are neither transactions
" u u u costs nor information costs. Distributions of one-period percentage returns
on all assets and portiolios are assumed to be normal or to conform to
S I | I l a e I I I I e S e rI e S O a C O r p re I I I I u I I I re u rn S some other two-parameter member of the symmetric stable class. Investors
are assumed to be risk averse and to behave as if they choose among
portfolios on the basis of maximum expected utility. A perfect capital
market, investor risk aversion, and two-parameter return distributions
ments of Professors F. Black, L. Fisher, N. Gonedes, M. Jensen, M. Miller, R. Officer,

imply the important “efficient set theorem”: The optimal portfolio for
any investor must be efficient in the sense that no other portfolio with the
same or higher expected return has lower dispersion of return.!
H. Roberts, R. Roll, and M. Scholes are gratefully acknowledged. A special note of
thanks is due to Black, Jensen, and Officer.

! Although the choice of dispersion parameter is arbitrary, the standard deviation
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REGRESSION ANALYSIS

R;;

)

Stock return

AAR CORP.

Aflac Incorporated

AMR Corporation

AT&T Corp.

Abbott Laboratories
AbitibiBowater Inc.

Aerojet Rocketdyne Holdings, Inc.
Advanced Micro Devices, Inc.
Aetna Inc.

H.F. Ahmanson & Company
Albertsons Inc.

Alcoa Corp.

0.02%
0.30%
0.13%
-0.14%
0.01%
0.05%
0.03%

-0.06%

0.06%
0.17%
-0.01%
0.09%

Regression and factor score calculations on a monthly basis.

ROB=CO
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Value

0.12
-0.46
0.80
-0.57
-1.08

TV *

0.24
-0.23
-0.93
0.0/
0.63
-0.20
0.24

Momentum

Im *

0n
2.60
-0.25
-0.90
1.29
-0.27
1.42
-1.7/0
1.13
2.38
-0.87
-0.64

Low risk

-0.86
-1.86
-2.01
0.01
-0.16
0.49
-0.62
-1.83
0.58
-1.51
0.15
-0.49

Quality

0.29
-0.16
-0.31
0.62
1.64
q ¥ -0.29
-0.36
0.46
-1.26
-0.53
2.51
0.16

2.27
2.05
1.51

-3.00

| -0.45
2.09

1.82
1.78
0.34
1.87
1.96
1.27
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PROJECT RETURNS FROM EXPOSURES ROB=CO

:ai+V’ VALi,t"l‘m'MOMi’t‘l' +q.QUALi,t+ + gi,t

Step 1
alculate coefficients .I.|i|i|.|iII||||||||,|!!5||,i|
Step 2
Apply factor exposures
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Step 3 /
Project returns B etums
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CASE 1

Real Estate



RETURNS-BASED STYLE ANALYSIS

1 e e
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70% of Real Estate returns = 8% Value + 50% Low risk + 40% Quality

‘ Incorporate Real Estate in portfolio scans for total portfolio perspective




TOTAL PORTFOLIO PERSPECTIVE ROB=CO

Active Portfolio Total portfolio with factor completion Total portfolio with factor completion
Equity only Equity only Equity + Real Estate

100% Active 60% Active + 40% MSCI Value-Weighted 30% Active + 20% MSCI Value-Weighted + 50% Real Estate
1.00 - 100 - 1.00 -
0.50 - 0.50 - 0.50 1

. S - I 0.00 -

h -
-0.50 - 0.50 1 0.50 -
-1.00 .00 Value Momentum Low_Risk Quality Size -1.00 - - .
‘ Value Momentum Low_Risk Quality Size = Value Momentum Low_Risk Quality Size
i fota 009 0.16 0.06 0.24 0.09 Total 0.05 0.05 0.17 0.13 0.06
[Equity 037 0.38 0.01 035 023 cauity o 03 o o - . . | | | |
. — : = : - Equity -0.37 0.38 -0.01 0.35 -0.23
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HOW WILL MY PORTFOLIO PERFORM? ROB=CO
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HOW WILL MY PORTFOLIO PERFORM? ROB=CO
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HOW WILL MY PORTFOLIO PERFORM? ROB=CO
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CASE 2

Private Equity



RETURNS-BASED STYLE ANALYSIS
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‘ Incorporate Private Equity in portfolio scans for total portfolio perspective




TOTAL PORTFOLIO PERSPECTIVE ROB=CO

Active Portfolio Total portfolio with factor completion Total portfolio with factor completion
Equity only Equity only Equity + Private Equity
100% Active 60% Active + 40% MSCI Value-Weighted 30% Active + 10% MSCI Momentum +10% MSCI MinVol +

50% Private Equity

1.00 - 1.00 - 1.00 A
0.50 0.50 - 0.50 -
I |

0.00 - 0.00
DlDD | _ 4!

0.50 - 0.50 -
-0.50 -

1.00 , , , 1.00 . . .

Value Momentum Low Risk Quality Size Value Momentum Low_Risk Quality Size

100 Value Momentum Low_Risk Quality Size Total 0.15 0.03 0.05 0.13 0.12 Total -0.06 0.1 0.1 0.26 0.21
Equity 0.32 0.6 013 0.08 0.13 Equity 0.32 0.16 -0.13 0.08 0.13 Equity 0.32 -0.16 -0.13 0.08 0.13
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HOW WILL MY PORTFOLIO PERFORM? ROB=CO
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HOW WILL MY PORTFOLIO PERFORM? ROB=CO
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CONCLUDING REMARKS
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MAIN TAKE-AWAYS

IIII (In-)efficient combinations of factors lead to performance dispersion

Q Evaluate factor exposure holistically at overall portfolio level

|M Expected returns provide useful insight beyond exposure information
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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 partles 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 direct, indirect, special, incidental or consequential damages arising ‘out of the use of any opinion or information expressly or implicitly contained in this publlcatlon The content of this document is based upon sources of information
believed to be reliable. Without further explanation this 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 anytlme without prior warning. fin 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 cannot 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 well as 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 redemptlon 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 reqgulation in the UK by the Financial Conduct Authority. Details about the extent of our requlation by the Financial Conduct Authority are available from us on request.


http://www.robeco.com/

