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Simplified Investment Process

» Asset Allocation Selection

» Institution (pension, endowment, insurance company) requires a real income
stream or needs to defease long-term liabilities

» Investment Committee determines investment policy (Asset Allocation) in
accordance with its income requirements and risk tolerance

» Determines 10% allocation for Emerging Markets Equity

» Manager Selection & Evaluation
» Performs a manager search and selects an active EM equity manager
» Managers are evaluated relative to their benchmarks (e.g. MSCI EM)

» Typically Unasked Question: Asset Allocation Evaluation
» How to evaluate the asset allocation deviations from policy portfolio?
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Goal

» ldentify sources of portfolio outperformance
» Skill?  Timing? Excess Risk?  Luck?
» For purpose of this talk: “alpha” = “excess return”

» Well-established methodologies exists for evaluating actively
managed equity/bond portfolios

» We propose a methodology for evaluating asset-allocation
decisions

» Asset allocation is the dominant determinant of performance

» Brinson-Hood-Beebower 1986: Asset allocation explains ~90% of
variation in portfolio returns

1Brinson, Gary P., L. Randolph Hood, and Gilbert L. Beebower. 1986. “Determinants of Portfolio Performance.”
ﬂ%er?ﬁi%rér{ Financial Analysts Journal, vol. 42, no.4 (July/August):39-48. /;




Example Policy Portfolios

Strategic asset allocation models

Conservative Moderate Aggressive
Allocation Allocation Allocation

W 15% Large-Cap Equity B 35% Large-Cap Equity W 50% Large-Cap Equity

B 0% Small-Cap Equity = 10% Small-Cap Equity B 20% Small-Cap Equity
5% International Equity 15% International Equity 25% International Equity

E50% Fixed Income W 35% Fixed Income B 0% Fixed Income

® 30% Cash Equivalents B 5% Cash Equivalents B 5% Cash Equivalents

oure &) Schwab Center for inancial Resaanch

Asset Allocation model portfolios from Schwab

http://mww.schwabmoneywise.com/public/moneywise/money_basics/investing/asset_allocation.html
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Example Policy Portfolios
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Aggressive
Moderately Aggressive
g
g
a
° Moderate
=]
H
£
Moderately Conservative
Conservative

Asset Allocation model portfolios from Ibbotson Associates

https://www.nysdcp.com/tcm/nysdcp/static/BrochureAssetAllocation.pdf
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Asset Classes (allocation)

International stock funds
Small-cap stock funds
Mid-cap stock funds
Large-cap stock funds
Bond funds

Short-term investments

International stock funds
small-cap stock funds
Mid-cap stock funds
Large-cap stock funds
Bond funds

Short-term investments

International stock funds
Small-cap stock funds
Mid-cap stock funds
Large-cap stock funds
Bond funds

Short-term investments

International stock funds
Small-cap stock funds
Mid-cap stock funds
Large-cap stock funds
Bond funds

Short-term investments

International stock funds
Small-cap stock funds
Mid-cap stock funds
Large-cap stock funds
Bond funds

Short-term investments

30%
10%
15%

5%

25%
5%
15%
35%
15%
5%

15%

5%
10%
30%
25%

10%

10%
20%
35%
25%

2 2

5%
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Sources of Portfolio Outperformance

» Decomposition of Portfolio Alpha
» Manager Selection Alpha
» Due to each fund’s security deviations from its benchmark
» Asset Allocation Alpha
» Due to asset allocation deviations from policy portfolio

» Decomposition Asset Allocation Alpha
» Static
» Risk-Based Alpha
» Relative Valuation Alpha
» Dynamic
» Factor-Timing Alpha
» Unexplained Residual
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Asset Allocation Alpha

» Define “Tactical Portfolio”
» ldentical asset class exposure as total portfolio
» Actively managed funds replaced by passive benchmarks

» Asset Allocation Alpha: outperformance of the Tactical Portfolio

» Decompose the sources of outperformance
» Risk-Based Alpha
Relative Valuation Alpha

M

M

Factor Timing Alpha

M

Unexplained Residual
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Asset Classes vs Risk Exposures

a

» Asset Based Framework
» Equities, bonds, commodities, real estate, etc
» Asset classes are vehicles for “owning” risk exposures

» Risk-Based Approach
» Asset classes are bundles of risk exposures
» Example: High Yield Bonds have large equity risk exposure

» Simple Analogy

» Risk exposures are like nutrients (Protein, Carbohydrates, Fat)
» Assets are food (Grilled Chicken, Bread, Rice, Cheese)
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Risk-Based Framework for Asset Allocation

» Asset class returns sensitive to shocks to a few common
macroeconomic risk factors

» Ross (1976) APT!, Chen, Roll, Ross (1986)2

» Examples:
GDP Growth S&P 500
Credit Availability (funding liquidity)  High-Yield — Investment Grade
Credit Spread
Inflation Long treasuries
Central Bank Policy Basket of currencies
Geopolitical Stability Basket of commodities

T=C(+,31F1+"'+,3kFK+€

IRoss, Stephen A. 1976. “The Arbitrage Theory of Capital Asset Pricing.” Journal of Economic Theory, vol. 13, 341-360.

2Chen, Nai-Fu, Richard Roll, and Stephen A. Ross. 1986. “Economic Forces and the Stock Market.” The Journal of Business,
vol. 59, no. 3 (July):383-403. /
ﬂ research’
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Risk Based Alpha

» Persistently higher risk exposure

Factor Loadings for Asset Classes and Asset Allocation %

Growth Factor Liquidity Factor Wt. in Policy Wt. in Tactical

Loading (equity) Loading (credit) Portfolio Portfolio
S&P 500 1 0.1 60% 40%
MSCI EM 1.2 0.3 20%
BarCap Agg 0.1 0.1 40% 30%
BarCap HY 0.5 0.7 10%

Factor Loadings for Policy vs. Tactical Portfolio

Growth Factor Liquidity Factor

Loading (equity) Loading (credit)
Policy Portfolio 0.64 0.1
Tactical Portfolio 0.72 0.2

» Risk-Based Alpha:

» Higher risk exposure might be most reliable source of long-term outperformance

» Generates most significant tracking error vs policy portfolio, reflecting alteration of
intended risk characteristics

Hsu, Jason and Shakernia, Omid. 2013; “A Framework for Examing Asset Allocation Alpha”. The Journal of Index Investing,

ﬂ B vol. 3, no. 4, (Spring) /

affiliates 10




Relative Valuation Trades

» Same_factor exposure with different asset mix

Factor Loading for Asset Classes and Asset Allocation %

Growth Factor

Loading Policy Portfolio Tactical Portfolio
S&P 500 1 60% 10%
MSCI EAFE 1.1 10%
MSCI EM 1.2 10%
REITS 1.3 10%
BarCap Agg 0.1 40% 30%
BarCap HY 0.5 30%

Factor Loadings for Policy vs. Tactical Portfolio

Growth Factor

Loading
Policy Portfolio 0.64
Tactical Portfolio 0.64

» Relative Valuation Alpha:
» Manager views on asset class “attractiveness”

» Here, HY Bonds and EM Equities are cheaper vehicles for accessing the growth
factor

Hsu, Jason and Shakernia, Omid. 2013; “A Framework for Examing Asset Allocation Alpha”. The Journal of Index Investing,

ﬂ vol. 3, no. 4, (Spring) /
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Factor Timing Trades

» Capturing time-varying risk premia

Asset Allocation over a Business Cycle

Tactical Portfolio Tactical Portfolio Tactical Portfolio

Growth Factor Wt. in Policy Wt. During Wt. During Wt. Average over

Loading Portfolio Recession Expansion Business Cycle
S&P 500 1 60% 80% 40% 60%
BarCap Agg 0.1 40% 20% 60% 40%

Factor Loadings (Portfolios)
Growth Factor
Loading

Policy Portfolio 0.64

Tactical Portfolio

(Recession) 0.82

Tactical Portfolio

(Expansion) 0.46

Tactical Portfolio

(Average) 0.64

» Counter-cyclical investing when risk-premia are high

Hsu, Jason and Shakernia, Omid. 2013; “A Framework for Examing Asset Allocation Alpha”. The Journal of Index Investing,

ﬂ B vol. 3, no. 4, (Spring) /
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Factor Timing Gone Wrong

CalPERS Equity Asset Allocation

Time Frame Y s10]0)
Annualized £5.00%
Excess
Return

1926 — 2007 6.4% o N

| N
2008 -3809 40.00%
2009 — 2013 17.8% -

» Other side of CalPERS trade: Norwegian Govt Pension fund was
largest buyer of equities in 2008-20091

» Long-horizon investors can exploit time-varying risk premia
through counter-cyclical investing

ﬂ;???%g{ 1Ang, Andrew and Knut Kjaer. 2011. “Investing for the Long Run.” Available at SSRN: http://ssrn.com/abstract=1958258. /13
[}


http://ssrn.com/abstract=1958258

Numerical Example

Asset Allocations and Realized Returns
Policy Tactical Tactical Tactical

Portfolio Portiolio Portfolio Portfolio Realized Realized Realized

Allocation Allocation Allocation Allocation Return Return Return
Asset Class (Period 1 & 2) (Average) (Period 1) (Period 2) (Average) (Period 1)  (Period 2)
S&P 500 60% 40% 50% 30% 6.3% 10.5% 2.1%
MSCI EM 20% 30% 10% 8.4% 10.8% 59%
BarCap Agg 40% 30% 10% 50% 3.5% 3.1% 3.9%
BarCap HY 10% 10% 10% 6.9% 8.6% 5.2%

» Higher EM equity and High Yield bond allocations
» Higher equity weights in Period 1, higher bond weights in Period 2

Portfolio Realized Returns

Realized Portfolio Average Return Return
Returns Return (Period 1) (Period 2)

Policy Portfolio 5.2% 7.5% 2.8%

Tactical Portfolio 6.7% 9.7% 3.7%

» What is the source of tactical portfolio outperformance?

Hsu, Jason and Shakernia, Omid. 2013; “A Framework for Examing Asset Allocation Alpha”. The Journal of Index Investing,
ﬁ = vol. 3, no. 4, (Spring)
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Numerical Example

»

»

»

»

research’
affiliates

Factor Loadings for Asset Classes and Portfolios

Tactical Tactical Tactical
BarCap  BarCap Policy Portfolio Portfolio Portfolio
S&P500 MSCIEM Agg HY Portfolio (Average) (Period1) (Period 2)
Growth Factor 1.00 1.20 0.10 0.50 0.64 0.72 0.92 0.52
Duration Factor 0.00 0.00 0.80 0.50 0.32 0.29 0.13 0.45
Credit Factor 0.10 0.30 0.10 0.70 0.10 0.20 0.22 0.18

Tactical portfolio has higher growth & credit exposure, lower duration
Higher growth exposure during Period 1, higher duration in Period 2

Realized Factor Returns

Return Average Period 1 Period 2
Growth Factor 5.0% 7.0% 3.0%
Duration Factor 3.0% 2.0% 4.0%
Credit Factor 2.0% 3.0% 1.0%

Factor returns positive:

» EXpect a positive risk-based alpha

Higher factor exposures coincide with higher factor returns :
» EXpect a positive factor-timing alpha

Hsu, Jason and Shakernia, Omid. 2013; “A Framework for Examing Asset Allocation Alpha”. The Journal of Index Investing,

vol. 3, no. 4, (Spring)




Numerical Example:
Decomposition of Asset Allocation Alpha

Decomposition of Asset Allocation Alpha

Asset Allocation Alpha  1.50% Value—add of Tactical Portfolio over Policy Portfolio

Static 0.75% (Avg Tactical Wt— Policy Wt) * (Avg Asset Returns)

Risk—Based 0.51% (Ave Tactical f —Policy i) * (Avg Factor Returns)

Relative Valuation 0.24% Static Alpha — Risk—based Alpha

Dynamic 0.75% Avg (Tactical Wt * Asset Returns) — (Avg Tactical Wt) * {Avg Asset Returns)
Factor—Timing 0.58% Avg (Tactical B * Factor Returns) — (Avg Tactical p) * (Avg Factor Returns)

Unexplained Residual 0.17% Dynamic Alpha — Factor Timing

Hsu, Jason and Shakernia, Omid. 2013; “A Framework for Examing Asset Allocation Alpha”. The Journal of Index Investing,
— vol. 3, no. 4, (Spring) /
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Potential directions for future work

» Take this methodology to the data
» Evaluate “balanced fund” asset allocation mutual fund managers

» Evaluate the statistical significance of various sources of asset
allocation alpha

» Interesting questions
» Do asset allocators exhibit positive alpha?
» Do allocators have more skill at market timing or relative valuation?

research’ /
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Mathematical Derivation

» Asset and Factor Returns oRu= @t ) Bk ey

k
Asset Return /
Intercept

Factor Exposure Factor Return Residual

» Asset Allocation Al p ha Asset Allocation Alpha = %z Z(Wi't —wp)Ri;
e
Tactical weight  Policy weight

» Decomposition of Asset Allocation Alpha

Dynamic Allocation Alpha
1 _
= Tz Z(Wi,t — W )R;
t i
_ Factor — Timing Alph
Risk — based Alpha = z z(wl — Wb,i)ﬁi,k Fk actor lmlnlg pha
Tk = Tz z Z(Wi,t — W;)Bik Frr
t 1 k

Relative Valuation Alph 1
clative valuation A'pha Unexplained Residual = TZ Z(Wi‘t — W;)€iq
T

= E(Wi — Wp,i)
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Thank You

For additional information visit
www.researchaffiliates.com

roLowus 8§ fn
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http://www.facebook.com/ResearchAffiliatesLLC
http://www.linkedin.com/company/research-affiliates
https://twitter.com/RA_Insights
http://www.youtube.com/user/ResearchAffiliates
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By accepting this document you agree to keep its contents confidential. You also agree not to disclose the contents of this document to third parties (including potential co-investors)
without the prior permission of Research Affiliates, LLC (Research Affiliates, including its related entities).

Research Affiliates, LLC claims compliance with the Global Investment Performance Standards (GIPS®). Current and qualified potential investors may contact Research
Affiliates, LLC at info@rallc.com to receive a list of composite descriptions, a GIPS compliant presentation, and general information regarding the firm’s policies for
valuing portfolios, calculating performance, and preparing compliant presentations.

The material contained in this document is for information purposes only. This material is not intended as an offer or solicitation for the purchase or sale of any security or financial
instrument, nor is it advice or a recommendation to enter into any transaction. Any offer to sell or a solicitation of an offer to buy or sell shall be made solely to qualified investors
through a private placement memorandum for pooled investment vehicles, or investment management agreement for separately managed accounts. This information is intended to
supplement information contained in the respective disclosure documents. The information contained herein should not be construed as financial or investment advice on any subject
matter. Research Affiliates, LLC and its related entities do not warrant the accuracy of the information provided herein, either expressed or implied, for any particular purpose.

The index data published herein are simulated, no allowance has been made for trading costs, management fees, or other costs, are not indicative of any specific investment, are
unmanaged and cannot be invested in directly. Past simulated performance is no guarantee of future performance and actual investment results may differ. Any information and data
pertaining to an index contained in this document relate only to the index itself and not to any asset management product based on the index. With the exception of the data on
Research Affiliates Fundamental Index, all other information and data are based on information and data from third party sources.

Investors should be aware of the risks associated with data sources and quantitative processes used in our investment management process. Errors may exist in data acquired from
third party vendors, the construction of model portfolios, and in coding related to the index and portfolio construction process. While Research Affiliates takes steps to identify data and
process errors so as to minimize the potential impact of such errors on index and portfolio performance, we cannot guarantee that such errors will not occur.

The RAFI® US Equity Long/Short Index, RAFI Fundamental U.S. Style Index Series, and Enhanced RAFI Index Series is calculated by S&P Dow Jones Indices LLC or its affiliates.
S&P® is registered trademark of Standard & Poor’s Financial Services LLC (“S&P”) and Dow Jones® is a registered trademark of Dow Jones Trademark Holdings LLC (“Dow Jones”)
and have been licensed for use by S&P Dow Jones Indices LLC and its affiliates. Investment products based on the RAFI® US Equity Long/Short Index is not sponsored, endorsed,
sold or promoted by S&P Dow Jones Indices LLC, Dow Jones, S&P or their respective affiliates and none of S&P Dow Jones Indices LLC, Dow Jones, S&P or their respective affiliates
makes any representation regarding the advisability of investing in such product(s).

S&P Dow Jones Indices LLC, its affiliates, sources and distribution agents, and each of their respective officers, directors, employees, agents, representatives and licensors
(collectively, the “Index Calculation Agent”) shall not be liable to Research Affiliates, LLC, any customer or any third party for any loss or damage, direct, indirect or consequential,
arising from (i) any inaccuracy or incompleteness in, or delays, interruptions, errors or omissions in the delivery of the RAFI® US Equity Long/Short Index or any data related thereto
(the “Index Data”) or (ii) any decision made or action taken by Research Affiliates, LLC, any customer or third party in reliance upon the Index Data. The Index Calculation Agent does
not make any warranties, express or implied, to Research Affiliates, LLC, any of its customers or anyone else regarding the Index Data, including, without limitation, any warranties
with respect to the timeliness, sequence, accuracy, completeness, currentness, merchantability, quality or fithess for a particular purpose or any warranties as to the results to be
obtained by Research Affiliates, LLC, any of its customers or other person in connection with the use of the Index Data. The Index Calculation Agent shall not be liable to Research
Affiliates, LLC, its customers or other third parties for loss of business revenues, lost profits or any indirect, consequential, special or similar damages whatsoever, whether in contract,
tort or otherwise, even if advised of the possibility of such damages.

Russell Investments is the source and owner of the Russell Index data contained or reflected in this material and copyrights related thereto. Russell Investments and Research
Affiliates, LLC have entered into a strategic alliance with respect to the Russell Fundamental Indexes. Subject to Research Affiliates, LLC’s intellectual property rights in certain
content, Russell Investments is the owner of all copyrights related to the Russell Fundamental Indexes. Russell Investments and Research Affiliates, LLC jointly own all trademark and
service mark rights in and to the Russell Fundamental Indexes. Research Affiliates, LLC is the owner of the trademarks, service marks, patents and copyrights related to the
Fundamental Index and the Fundamental Index methodology. The presentation may contain confidential information and unauthorized use, disclosure, copying, dissemination, or
redistribution is strictly prohibited. This is a presentation of Research Affiliates, LLC. Russell Investments is not responsible for the formatting or configuration of this material or for any
inaccuracy in Research Affiliates’ presentation thereof.

The FTSE Research Affiliates Fundamental Indexes are calculated by FTSE International Limited (“FTSE”) in conjunction with Research Affiliates LLC (“RA”). All rights and interests in
the FTSE Research Affiliates Fundamental Indexes vest in FTSE. All rights in and to the RA fundamental weighting methodology used in the calculation of the FTSE Research
Affiliates Fundamental Indexes vest in RA. All rights in the FTSE indices and / or FTSE ratings (together the “FTSE Data”) vest in FTSE and/or its licensors. Except to the extent
disallowed by applicable law, neither FTSE nor RA nor their licensors shall be liable (including in negligence) for any loss arising out of use of the FTSE Research Affiliates
Fundamental Indexes, the FTSE Data or underlying data by any person. “FTSE™” is a trademark of the London Stock Exchange Plc and is used by FTSE under license. “Research
Affiliates” and “Fundamental Index” are trademarks of RA. FTSE is not an investment adviser and makes no representation regarding the advisability of investing in any security.
Inclusion of a security in an index is not a recommendation to buy, sell or hold such security. No further distribution of FTSE Data is permitted without FTSE’s express written consent.
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The RAFI® Bonds US Investment Grade Index and RAFI® Bonds US High Yield Index is calculated by ALM Research Solutions, LLC. in conjunction with Research Affiliates, LLC. All
rights and interests in the RAFI® Bonds US Investment Grade Index and the RAFI® Bonds US High Yield Index vest in Research Affiliates, LLC. All rights in and to the Research
Affiliates, LLC Fundamental Index® concept used in the calculation of the RAFI® Bonds US Investment Grade Index and the RAFI® Bonds US High Yield Index vest in Research
Affiliates, LLC. The RAFI® Bonds US Investment Grade Index and the RAFI® Bonds US High Yield Index are not sponsored, endorsed, sold or promoted by ALM Research Solutions,
LLC., and ALM Research Solutions, LLC. makes no representation regarding the advisability of investing in such product(s). Neither ALM Research Solutions, LLC. nor Research
Affiliates, LLC make any warranties, express or implied, to any of their customers nor anyone else regarding the accuracy or completeness of any data related to the RAFI® Bonds US
Investment Grade Index or the RAFI® Bonds US High Yield Index. All information is provided for information purposes only. Neither ALM Research Solutions, LLC. nor Research
Affiliates, LLC accept any liability for any errors or any loss arising from the use of information in this publication.
Copyright MSCI. All Rights Reserved. Without prior written permission of MSCI, this information and any other MSCI intellectual property may only be used for your internal use, may
not be reproduced or redisseminated in any form and may not be used to create any financial instruments or products or any indices. This information is provided on an “as is” basis,
and the user of this information assumes the entire risk of any use made of this information. Neither MSCI nor any third party involved in or related to the computing or compiling of the
data makes any express or implied warranties, representations or guarantees concerning the MSCI index-related data, and in no event will MSCI or any third party have any liability for
any direct, indirect, special, punitive, consequential or any other damages (including lost profits) relating to any use of this information.
Research Affiliates is the owner of the trademarks, service marks, patents and copyrights related to the Fundamental Index methodology. The trade names Fundamental Index®,
RAFI®, the RAFI logo, and the Research Affiliates corporate name and logo are registered trademarks and are the exclusive intellectual property of Research Affiliates, LLC. Any use
of these trade names and logos without the prior written permission of Research Affiliates, LLC is expressly prohibited. Research Affiliates, LLC reserves the right to take any and all
necessary action to preserve all of its rights, title and interest in and to these marks.
The Fundamental Index® concept, the non-capitalization method for creating and weighting an index of securities, is patented and patent-pending proprietary intellectual
property of Research Affiliates, LLC. (See all applicable US patent and pending patent disclosures located at http://www.researchaffiliates.com/Pages/legal.aspx#d, which
are fully incorporated herein.) Intellectual property protected by one, or more, of the foregoing may be used in the material presented herein.

© Research Affiliates, LLC. All rights reserved. Duplication or dissemination prohibited without prior written permission.
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