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Outline

Factor models of risk and alpha

What could go wrong ?

Analysis and implications for portfolio construction
Remedies

Ongoing research
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Risk Models

Attribute return to common factors such as industries and
styles

r = X, f, +u

R "R

Create asset covariance matrix

S= X,FXL + D

Factor risk Idiosyncratic risk

Goal is to forecast the volatility of return
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Alpha Maodels

|dentify factors that explain cross sectional return :

r= X, f

Examine E( f/y
Sy,

These factors may be used separately or combined to form the
alpha:

+ U

A A
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Risk and'Alpha Factors Often Overlap

US Risk Model Styles Alpha Factors
Volatility Valuation
Momentum Profitability
Size Growth

Size non-linearity Earnings Quality

Trading Activity

Momentum
Growth Sentiment
Earning Yield
Value

Earnings Variability
Leverage

Currency Sensitivity
Yield
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Portfelior ©ptimization

Exploit alpha opportunities by trading off active risk and return:

Maximize h'a - /EhTS h
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Unintended Bets

Consider a manager betting on “conventional” 12 month price
momentum:  r_tr Lt . L,

Suppose the risk model measures momentum as: .+t ..
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Exhibit 1A Active Exposures
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Exhibit 1B Active Exposures after Replacing the Morentum Exposure
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A Closer LLook

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

Decomposition is given by the regression: @ = Xb +a.,

agr

Importantly, &, has common factor risk and &g, does not
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A Closer LLook

The optimal portfolio is:

S'a Sa, + Sa,

= a, + (| X (XX g FRl)© XTR)a ]

Unaltered
Risk- Adjusted

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
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A Simple World

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

True Return and Risk Process

Risk Model

r:foR-I-/m
S=s7 XgXg sl

A

»
»
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r=Xf+m
— 2 T 2
S=s: XX +s I,
Alpha Model
r:foA+n?A
S=s57 X, X\ s 1,

All exposures are standardized
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A Simple World

The risk and alpha models estimate the asset exposures
imperfectly.

Our measure of the accuracy of a model is the correlation, 7/
between the its exposures and the true exposures.

The risk and alpha model exposures can be written:

— 2
— 2

where Ng, n, Normal(0, |)
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Information Ratio .

A SU

Irorising Result

0.9

I x =1.0 (Perfect Risk Model)

0.6

0.5

0.75

© 2008. All rights reserved.

0.85 0.9 0.95 1
Accuracy of the Alpha Model ( »)

n=500,s, =1.5%s_ = 309
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Wy 13 This rlappening ?

The optimizer favors the orthogonal alpha

What is in the orthogonal alpha ?

Perfect Risk Model

Noise

Imperfect Risk Model

Signal and Noise
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Information Ratio .
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Fawctor Volaitility Matters

Information Ratio .

Single Model for Risk and Alph
IR = I
;s ViS2
D
5,=0.01¢
5,=0.02
Perfect Risk Model
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110%
Perfect Risk Model Single Model for Risk and Alpha
100% * * ’/ - . ¥ .
Forecast risk
True risk
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rg= 0.8 /
70% ‘
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Assume the risk model comprises Xy, Fr, Dg
Assume the manager’s alpha is based on factors X,

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

Substitute exposures to risk factors with those of alpha factors
(e.g. Replace X, with X, for “close” factors)

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

contains the alpha factors and “other” risk factors (i.e.
XC = XA’ XR other )

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

S = X.F.X¢ + D

|:C = (><g;><C)-:L XC¢( XR FRXR)IXC( XCXC)-]-
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Mlultifaicior Siudy

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-snort Portiolio

Information Ratio
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r ~ ifﬂﬂ
RISK Forecasis:

Substitute:/ g =0.9

Long-snort Portiolio

Risk Model Includes Alpha Factors
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Long-Only, 1.5% Active RIsK
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Long-Only, 3% Aciive RIsK
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urtner Queastions

What if @r. contains a factor missing from the risk model ?

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

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
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