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OutlineOutline

� Factor models of risk and alpha

� What could go wrong ?

� Analysis and implications for portfolio construction 

� Remedies

� Ongoing research
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Risk ModelsRisk Models

� Attribute return to common factors such as industries and 
styles

� Create asset covariance matrix

� Goal is to forecast the volatility of return
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Alpha ModelsAlpha Models

� Identify factors that explain cross sectional return :

� Examine  

� These factors may be used separately or combined to form the 
alpha:
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Risk and Alpha Factors Often OverlapRisk and Alpha Factors Often Overlap

US Risk Model Styles Alpha Factors
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Portfolio OptimizationPortfolio Optimization

� Exploit alpha opportunities by trading off active risk and return:

Maximize  
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Unintended BetsUnintended Bets

� Consider a manager betting on “conventional” 12 month price 
momentum:  

� Suppose the risk model measures momentum as: 
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Unintended BetsUnintended Bets

Exhibit 1A  Active Exposures
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Exhibit 1B Active Exposures after Replacing the Momentum Exposure
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A Closer LookA Closer Look

� Part of the alpha is aligned with the risk model and part is 
orthogonal to it

� Decomposition is given by the regression:

� Importantly,        has common factor risk and         does not Ra  Ra
^

RX
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A Closer LookA Closer Look

� The optimal portfolio is:

� Key insight : The orthogonal alpha is “favored” by the optimizer 

� For convenience assume that all stocks have a specific risk  of 1 and that the risk aversion is 1

� ( )( )
1 1 1
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A Simple WorldA Simple World

� A single factor drives the risk and return (alpha) of n assets

All exposures are standardized
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A Simple WorldA Simple World

� The risk and alpha models estimate the asset exposures 
imperfectly.                                                    

� Our measure of the accuracy of a model is the correlation,      
between the its exposures and the true exposures.

� The risk and alpha model exposures can be written:

where       ,          

2 1-A A A AX X nr r= + ×

Rn

2 1-R R R RX X nr r= + ×

r
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A Surprising ResultA Surprising Result
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Why is This Happening ?Why is This Happening ?

� The optimizer favors the orthogonal alpha

� What is in the orthogonal alpha ?

Perfect Risk Model 

Imperfect Risk Model 

Noise

Signal and Noise
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Consistency HelpsConsistency Helps
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Factor Volatility MattersFactor Volatility Matters
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Risk Forecasts of Optimal PortfoliosRisk Forecasts of Optimal Portfolios
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Possible RemediesPossible Remedies

� Assume the risk model comprises

� Assume the manager’s alpha is based on factors    

� Suppose the alpha factors resemble certain factors in the risk 
model. Denote these risk factors “close” factors, and the 
remaining risk factors “other” factors

� What can we do to mitigate the issues discussed above ?

 ,  ,    R R RX F D

AX
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Possible RemediesPossible Remedies

� Drop the risk factors that are “close” to the alpha factors 

� Substitute exposures to risk factors with those of alpha factors 

(e.g. Replace          with          for  “close” factors)

� Build a new risk model that uses a set of factors,      , which 

contains the alpha factors and “other” risk factors  ( i.e.                        

)                                                               

� Emulate a risk model based on the set of factors,        :

AXRX

         C C CX F X¢S = + D

( ) ( ) ( )-1 -1
 =   C C C C R R R C C CF X X X X F X X X X¢ ¢ ¢ ¢

CX

,,C A R otherX X X=

CX
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Multifactor StudyMultifactor Study

� Assume the MSCIBarra US equity model describes the reality 
perfectly

- Factors: Value, Momentum, other styles, industries

� The risk model has the same factors as the US equity model

� The alpha is:  Value + Momentum

� The risk and alpha models estimate exposures to both Value and 
Momentum with error

� The risk model knows the exposures of other factors perfectly

� Examine the impact on long-short and long-only portfolios
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Long-Short PortfolioLong-Short Portfolio
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Risk Forecasts: Long-Short PortfolioRisk Forecasts: Long-Short Portfolio

.

40%

60%

80%

100%

120%

0.75 0.8 0.85 0.9 0.95 1

Accuracy Of The Alpha Model

F
o

re
ca

st
 R

is
k

T
ru

e
 R

is
k

A(� )

Perfect Risk Model

Forecast risk
True risk

=0.9Rr

Drop: =0.9Rr

Emulate: =0.9Rr

Substitute: =0.9Rr
Risk Model Includes Alpha Factors



23© 2008. All rights reserved.

Long-Only, 1.5% Active RiskLong-Only, 1.5% Active Risk
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Long-Only,  3% Active RiskLong-Only,  3% Active Risk
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Further QuestionsFurther Questions

� What if         contains a factor missing from the risk model ? 

� What if the factor covariance and specific risk are estimated with 
error ?
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SummarySummary

� We have presented a framework for understanding how risk  
and alpha factors interact in portfolio construction

� Misalignment of risk and alpha factors may result in unintended 
exposures or suboptimal portfolios

� Simple models provide qualitative insights

� Remedies show promise



27© 2008. All rights reserved.
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Notice and DisclaimerNotice and Disclaimer

� This document and all of the information contained in it, including without limitation all text, data, graphs, charts (collectively, the “Information”) is the 
property of MSCI Inc. (which is registered to do business in New York under the name NY MSCI), Barra, Inc. (“Barra”), or their affiliates (including 
without limitation Financial Engineering Associates, Inc.) (alone or with one or more of them, “MSCI Barra”), or their direct or indirect suppliers or any 
third party involved in the making or compiling of the Information (collectively, the “MSCI Barra Parties”), as applicable, and is provided for informational 
purposes only.  The Information may not be reproduced or redisseminated in whole or in part without prior written permission from MSCI or Barra, as 
applicable. 

� The Information may not be used to verify or correct other data, to create indices, risk models or analytics, or in connection with issuing, offering, 
sponsoring, managing or marketing any securities, portfolios, financial products or other investment vehicles based on, linked to, tracking or otherwise 
derived from any MSCI or Barra product or data.

� Historical data and analysis should not be taken as  an indication or guarantee of any future performan ce, analysis, forecast or prediction.

� None of the Information constitutes an offer to sel l (or a solicitation of an offer to buy), or a prom otion or recommendation of, any security, 
financial product or other investment vehicle or an y trading strategy, and none of the MSCI Barra Part ies endorses, approves or otherwise 
expresses any opinion regarding any issuer, securit ies, financial products or instruments or trading s trategies.  None of the Information, 
MSCI Barra indices, models or other products or ser vices is intended to constitute investment advice o r a recommendation to make (or 
refrain from making) any kind of investment decisio n and may not be relied on as such.  

� The user of the Information assumes the entire risk of any use it may make or permit to be made of the Information.  

� NONE OF THE MSCI BARRA PARTIES MAKES ANY EXPRESS OR IMPLIED WARRANTIES OR REPRESENTATIONS WITH RESPECT TO THE 
INFORMATION (OR THE RESULTS TO BE OBTAINED BY THE USE THEREOF), AND TO THE MAXIMUM EXTENT PERMITTED BY LAW, MSCI 
AND BARRA, EACH ON THEIR BEHALF AND ON THE BEHALF OF EACH MSCI BARRA PARTY, HEREBY EXPRESSLY DISCLAIMS ALL IMPLIED 
WARRANTIES (INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF ORIGINALITY, ACCURACY, TIMELINESS, NON-
INFRINGEMENT, COMPLETENESS, MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE) WITH RESPECT TO ANY OF THE 
INFORMATION.  

� Without limiting any of the foregoing and to the maximum extent permitted by law, in no event shall any of the MSCI Barra Parties have any liability 
regarding any of the Information for any direct, indirect, special, punitive, consequential (including lost profits) or any other damages even if notified of 
the possibility of such damages. The foregoing shall not exclude or limit any liability that may not by applicable law be excluded or limited.

� Any use of or access to products, services or information of MSCI or Barra or their subsidiaries requires a license from MSCI or Barra, or their 
subsidiaries, as applicable.  MSCI, Barra, MSCI Barra, EAFE, Aegis, Cosmos, BarraOne, and all other MSCI and Barra product names are the 
trademarks, registered trademarks, or service marks of MSCI, Barra or their affiliates, in the United States and other jurisdictions.  The Global Industry 
Classification Standard (GICS) was developed by and is the exclusive property of MSCI and Standard & Poor’s.  “Global Industry Classification 
Standard (GICS)” is a service mark of MSCI and Standard & Poor’s.

� The governing law applicable to these provisions is the substantive law of the State of New York without regard to its conflict or choice of law principles.
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