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1. Introduction
Portfolio returns were traditionally attributed to passive market exposure and active portfolio
management. Any return in excess of the market return was considered added value from active
management. More recently, many return components that were considered added value (alpha) are
increasingly being recognized as risk premia (beta). Systematic risk premia such as value, size or
momentum can account for a substantial part of long-term institutional portfolio performance (Ang,
Goetzmann and Schaefer, 2009). Over the last few years, we have seen the development of many new
indices that reflect systematic risk premia, opening up the possibility to capture risk premia through
indexation.
Yet, the institutional asset allocation process continues to focus more heavily on the selection of active
managers than the selection and combination of risk premia, despite growing evidence that risk premia
contribute more to the long-term performance of the portfolio. In the traditional set-up, the asset
owner manages strategy through strategic asset allocation and selection of managers. Alpha is defined
broadly: bottom-up security selection, top-down systematic sources and timing. Risk control is
principally discharged through asset allocation and manager diversification. The resulting typical
organizational structure combines a large line-up of external active managers, often with associated
high costs, with a small internal asset owner staff.
We argue that the focus of institutional asset allocation may shift from diversification across managers
in multiple alpha mandates towards diversification across strategy betas in multiple index mandates. In
this new framework, asset owners would more likely manage the portfolio through beta allocations,
while alpha would likely be defined more narrowly by excluding systematic sources, and risk control
would principally be accomplished by managing exposures to risk factors. In this environment, active
mandates would likely co-exist with beta mandates producing lower overall costs. The resulting typical
organizational structure would likely involve a larger internal asset owner investment staff directly
managing more assets through beta allocation with a smaller line-up of external active managers.
Our review of the characteristics of various risk premia strategies such as value weighted, risk weighted,
equal weighted and minimum volatility over the period 1988 to 2011 reveals that during this period
these strategies generated positive active returns (in the case of risk-based strategies, with lower
volatility), and hence generally higher Sharpe ratio than the market. Cyclicality in active returns exists
though, with periods of underperformance that can last several years. This leads us to believe that a well
thought through combination of risk premia could potentially outperform an allocation to a single
strategy. Diversifying across strategies may also help to carry the portfolio through the sometimes long
periods of underperformance that may occur for any single strategy. The combination of value-based
strategies which tend to be riskier in times of crisis with risk-based strategies that experience lower
volatility looks particularly interesting. The approach that aims to achieve diversification benefits by
combining risk premia is also well suited to combinations of active mandates and risk premia. Our
analysis shows that substituting traditional active mandates with risk premia strategies has historically
reduced volatility and enhanced the risk-adjusted performance of a sample institutional portfolio.
The remainder of the paper is organized as follows. In section 2, we analyze the performance and
characteristics of a broad range of strategy indices. In section 3, we discuss possible explanations behind
the historical performance of strategy indices and assess the implications of increasing institutional
interest and portfolio allocations for the future performance of risk premia strategies. In section 4, we
examine the role of strategy indices in asset allocation and propose a risk budgeting framework for
integrating risk premia strategies into institutional portfolios. We summarize our findings and highlight
areas for further research in section 5.
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2. Historical Performance
Recently, several new indices have been developed that use alternative weighting schemes. These
indices typically maintain long-only exposure to the equity market, therefore reflect the broad equity
market performance, and introduce a tilt towards a particular factor to capture additional systematic
risk premia or replicate simple investment strategies. We collectively refer to these new alternatively
weighted indices as risk premia strategy indices or simply strategy indices.

Exhibit 1: Historical Performance and Characteristics of Risk Premia Strategies
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In this section we review the performance and characteristics of a broad range of strategy indices.
Previous efforts to analyze strategy indices either focused exclusively on a particular strategy or used
multiple sources of data to make comparisons across selected strategies1. Our analysis of risk premia
strategies is unique in several important ways. First, we carry out analysis at the global level, while many
prior studies focused mainly on US listed securities. Second, we use a consistent set of liquid, investable
and widely held securities, namely the constituents of the MSCI World Index, as the starting universe
across all the strategies we examine. Third, we use a single source of “as reported” fundamental data2,
ensuring that the results are free from “look-ahead bias” that may affect strategy simulations based on
back-filled databases.
The common characteristic of most risk premia strategies is that they aim to achieve superior risk
adjusted performance (Sharpe ratio) relative to the market, by either increasing return or by lowering
risk. As a result, we can generally classify risk premia strategies in two broad categories reflecting the
two primary ways of achieving superior risk adjusted performance: return-based strategies, which aim
to increase return through factor tilts, and risk-based strategies, which aim to reduce risk through
volatility and correlation tilts.
We review the following risk-based strategies: equal weights, diversity weights3, risk weights, minimum
variance and low volatility. We use the MSCI World Equal Weighted Index, MSCI World Risk Weighted
Index and MSCI World Minimum Volatility Index4 as proxies for equal weighted, risk weighted and
minimum variance strategies while we construct diversity weighted portfolios as in Fernholz, Garvy and
Hannon (1998)5. For illustrative purposes, we also report the performance of a “pure” low volatility
strategy by combining the MSCI World Index (equity market return) and the Volatility factor from the
Barra Global Equity Model (GEM2). In addition, as risk-based methods typically exhibit a small cap tilt,
we show for comparison the performance of the MSCI World Small Cap Index.
With respect to return-based methods, we examine six strategies that target the value factor: value
weighting, earnings yield weighting, risk adjusted value, classic value, country value, and pure value. We
use the MSCI World Value Weighted Index as a proxy for value weighted strategies. The value weighted
index uses fundamental weights such as book value, revenues and earnings that add a value tilt to a
market cap index (Asness, 2006). We construct earnings yield weighted and risk adjusted value
portfolios using expression 10 derived in Appendix 1. We proxy a pure value strategy by combining the
MSCI World Index and the Value factor (value risk premium) from the Barra Global Equity Model
(GEM2). Finally, we include two other familiar value-based strategies, namely, “country” value, proxied
by the MSCI World GDP Weighted Index, and “classic” value, proxied by the MSCI World Value Index
which contains low valuation stocks weighted by market capitalization.
Equal weighted and diversity weighted strategies enhanced return but failed to reduce volatility over
the observed period (see Exhibit 1). On the other hand, the simple risk weighted approach that uses the
inverse of historical variance to weight stocks and the minimum volatility approach that exploits both
variances and covariances to minimize risk were able to reduce realized volatility over the period of
1

For example, see Chow, Hsu, Kalesnik, and Little (2011).

2

The analysis is based on MSCI fundamental data. MSCI began publishing fundamental data for developed market companies in 1969 and for emerging market
companies in 1988. MSCI has accumulated a large volume of historical fundamental data during this period. An important feature of the MSCI fundamental data is
that they are recorded in the database "as reported". This feature ensures that the database is free from “look-ahead bias”.
3
We classify diversity weighted portfolios together with other risk-based methods in the empirical analysis section as this method reduces concentration risk by
interpolating between a market cap weighted and an equally weighted portfolio.
4

Details regarding the construction methodology of the MSCI Indices we use as proxies for various risk and return-based strategies can be found on www.msci.com.

5

We set parameter p to the value of 0.76 to construct diversity weighted portfolios, as in Fernholz (1998).
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analysis. In addition, both strategies exhibited low beta characteristics and offered downside protection
during periods of market turmoil such as the dot com crash of 2000-2003 and the subprime crisis of
2007-2009. The pure volatility strategy that combines a long position in the MSCI World Index and a
short position in the Volatility factor from the Barra GEM2 model showed remarkably similar
performance and characteristics as the long-only minimum volatility strategy.
With respect to value-based strategies (Exhibit 1), the value weighted index outperformed the MSCI
World Index by capturing the value factor premium over the observed period. Performance improved
dramatically when the value tilt achieved through value weighting was complemented with a small cap
tilt in the earnings yield weighted strategy. Performance improved further when the value and small cap
tilts in the earnings yield weighted strategy were combined with a low volatility adjustment in the risk
adjusted value strategy. The simple long-only risk adjusted value strategy outperformed the more
complicated long-short pure value portfolio by achieving a higher Sharpe ratio and was the only valuebased method that experienced lower realized volatility compared to the MSCI World Index.

Exhibit 2: Average Active Country, Sector and Factor Exposure of Risk Premia Strategies

Exhibit 2 shows average exposure to countries, sectors and style factors, relative to the MSCI World
Index. This analysis highlights differences in the profile of the various strategies with respect to these
important performance drivers. The diversity weighted index has small but significant negative size
exposure (bias towards smaller companies), while the equal weighted index has substantial negative
exposure to size. The negative size tilt is preserved in risk weighted and minimum volatility strategies. In
addition these strategies exhibit significant negative exposure to the volatility factor (bias towards lower
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volatility companies). This negative exposure is smaller in the risk weighted index and becomes larger in
the minimum volatility and pure low volatility strategy, which by construction maintains fixed unit
exposure to the Volatility factor. With respect to countries, diversity weighted, equal weighted and risk
weighted strategies are underweight in USA and Canada, while the minimum volatility index generally
has moderate active country weights due to the active country constraints used in the optimization. In
terms of sector weights, most risk-based strategies are overweight in Consumer Goods, Industrials and
Utilities, while they are underweight in Energy, Financials and Information Technology.
As expected, all value-based strategies in Exhibit 2 have positive exposure to the Value factor. In
addition to maintaining positive exposure to the Value factor, the value weighted index also has small
negative exposure to size while the earnings yield weighted and risk adjusted earnings yield weighted
strategies have significant negative exposure to size. The risk adjusted earnings yield weighted strategy
also has substantial negative exposure to the Volatility factor. In terms of country weights, similar to
risk-based methods, all return-based methods (except pure value) exhibit varying degrees of
underweight in USA and Canada. With respect to sector exposure, value-based strategies are generally
underweight in defensive growth sectors (for example, Health Care) and in cyclical growth sectors (for
example, Information Technology), while they are generally overweight in Industrials and Materials.

3. Theoretical Foundations and Possible Future Application
Despite the growing popularity of strategy indices, little effort has gone into understanding their
construction methodology and their investment applications by examining them through a robust
analytical framework6. In this section, we examine strategy indices through the lens of the meanvariance portfolio construction framework. We see that risk premia strategies, when viewed as special
cases of mean-variance portfolio construction, aim to achieve higher Sharpe ratio by addressing the two
primary investment objectives: return enhancement, achieved through factor tilts (return-based
strategies) and risk reduction, achieved through volatility and correlation tilts (risk-based strategies).
Risk-based strategies such as minimum variance, risk weighting, equal weighting, equal risk contribution
and maximum diversification can be derived from the mean-variance framework. We can derive the
minimum variance portfolio by setting expected returns equal to an arbitrary constant. The riskweighted portfolio is obtained from the minimum variance portfolio by assuming constant correlations
across stocks. Finally, we can derive the equally weighted portfolio from the risk-weighted portfolio by
assuming all stocks have the same volatility. Interestingly, the maximum diversification portfolio
(Choueifaty and Coignard, 2008) can be derived from the mean-variance solution by substituting returns
with volatilities, and the equal risk contribution portfolio (Maillard, Roncalli, and Teiletche, 2010) by
solving the minimum variance problem with an additional non-linear constraint.
Many familiar return-based heuristics can also be embedded into the classical mean-variance
framework. For example, many active managers forecast returns using industry and company analysis
and then weight the portfolio in proportion to the expected return of each asset. We can proxy this
approach by simply setting the covariance matrix equal to the identity matrix in the mean-variance
solution. In fact, this simple approach of ignoring volatilities and correlations and weighting assets in
proportion to expected return can also describe many alternative index methodologies. For example, we
can derive the weights of fundamental indices (Arnott, Hsu and Moore, 2005) from the mean-variance

6

See Appendix 1 for full analytical derivations.
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solution by setting the covariance matrix equal to the identity matrix, substituting returns with the book
value of each asset and setting risk aversion equal to the total book value of all assets.
In general, by ignoring the covariance matrix and setting returns equal to asset exposures to a risk
factor, we can construct simple factor portfolios that proxy the returns to any systematic factor. These
simple factor portfolios provide a first approximation to the underlying factors as they focus exclusively
on expected return (factor exposure) and ignore volatilities and correlations. An incrementally more
sophisticated approach for constructing factor tilted portfolios is to take into account both returns and
volatilities and weight assets according to their expected return to volatility ratios (Sharpe ratios). We
can derive the weights of these risk adjusted factor portfolios directly from the mean-variance solution
by using a diagonal covariance matrix. Finally, we can use optimization to create pure factor portfolios
which capture a target factor while eliminating exposure to other factors and minimizing specific risk.
Melas, Suryanaryanan and Cavaglia (2010) investigated different approaches for constructing pure
factor portfolios in practice and highlighted passive and active investment management applications of
pure factor portfolios. Exhibit 3 shows schematically the links between different systematic risk-based
and return-based strategies and their relationship with the general mean variance framework.

Exhibit 3: A Mean Variance Based Framework for Understanding Risk Premia Strategies

MVO
Framework

Risk-based
Strategies

Return-based
Strategies

r = constant
V = XFX’+D

Minimum
Volatility

Pure
Factors

r = factor exposure
V = XFX’+D

r = constant
V = Vi2 I

Risk
Weights

Risk Adj.
Factors

r = factor exposure
V = Vi2 I

r = constant
V=I

Equal
Weights

Simple
Factors

r = factor exposure
V=I

In the historical performance section, we observed that many risk premia strategies tend to have
significant exposure to the Value, Size, and Volatility factors. In the remainder of this section, we discuss
possible explanations behind the empirically observed performance patterns associated with these
factors and the implications of increasing interest and allocations into risk premia strategies for the
future performance of these factors.
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Many studies have reported that value and small cap stocks have historically outperformed the market
portfolio. A possible explanation is that these stocks have higher systematic risk and therefore portfolios
that overweight them earn a risk premium in compensation for bearing higher systematic risk (Fama and
French, 1993). An alternative explanation is that value and small cap stocks are mispriced and that
portfolios that overweight these stocks earn higher return by exploiting this mispricing (Lakonishok,
Schleifer and Vishny, 1994). A more recent hypothesis links the empirically observed value and size
premia to momentum and reversal effects due to delegated portfolio management. According to this
theory (Vayanos & Woolley, 2010), fund flows push prices away from fundamental value, resulting in
subsequent reversal effects.
Several studies have reported evidence of a negative relationship between idiosyncratic volatility and
subsequent returns (for example, Ang, Hodrick, Xing, and Zhang, 2006). The superior performance of
low volatility stocks has been a puzzle and is yet another empirical critique of the CAPM (Blitz and Vliet,
2007). These studies report that the low volatility effect persists across regions and after adjusting for a
range of other explanatory variables such as size, book-to-market, liquidity, leverage, different economic
regimes and high and low volatility regimes. Explanations behind the low volatility effect focus on
behavioral biases leading to excess demand for high volatility stocks, combined with limits on arbitrage
(Baker, Bradley and Wurgler, 2011).
From a macro equilibrium perspective, as long as there are large groups of institutional investors that
avoid cheap, small, or illiquid stocks, either due to perceived higher risk or due to behavioral biases (for
example, institutional neglect, lack of coverage, focus on glamour stocks, etc.) institutional investors
that are prepared to hold these stocks may continue to earn a long-term premium. However, as factorbased strategies become increasingly popular, institutional investors may over time begin to experience
relatively lower factor returns in the future.

Exhibit 4: Long Term Annual Mean Returns of Various Barra Model Factors and MSCI Strategy Indices
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One way to assess the potential impact of increasing allocations to risk premia strategies would be to
examine factor returns over different historical periods and try to detect trends suggesting diminishing
factor premia over time. Exhibit 4 presents Barra factor returns and MSCI Strategy Indices
outperformance over different 5 and 10 year periods during the last 30 years. Even though the value,
size and low volatility effects were reported extensively in the literature in the early 1980s (for example,
Banz, 1981, for the size effect, Basu, 1983, or even Graham & Dodd, 1934, for the value effect) looking
at distinct 5 and 10 year periods during the last 30 years we see little evidence of diminishing size, value
or low volatility effects. In addition, the data in Exhibit 4 shows that factors have time varying risk
premia and certain factors had negative returns over the entire 30 year period, for example the Growth
and Leverage factors. Systematically tilting an equity portfolio towards any random fundamental factor
cannot automatically guarantee long-term outperformance over the market portfolio!
As allocations to risk premia strategies represent active decisions relative to the market cap benchmark,
it is interesting to contrast the new approach with more traditional passive strategies. Broad-based cap
weighted indices represent objectively the entire investment opportunity set by reflecting the aggregate
holdings of all market participants. In the absence of active views, broad- based cap weighted indices
are seen by most institutional investors as the natural starting point for asset allocation (policy
benchmarks) and the appropriate reference point for performance analysis (performance benchmarks).
Despite empirical critiques against the Capital Asset Pricing Model (CAPM), broad-based cap weighted
indices will continue to play a central role in the institutional investment process as they offer unique
theoretical and practical advantages, including automatic rebalancing, low turnover, low transaction
costs, easy implementation, low maintenance, high trading liquidity, high investment capacity and
macro consistency (Siegel, 2003).
The issue of macro consistency is particularly important for assessing the future role of strategy indices
in institutional portfolios. Risk premia strategies cannot fully substitute broad-based cap weighted
allocations in all institutional portfolios as they lack macro consistency. An index or a portfolio is macro
consistent if it can be held by all institutional investors without disturbing market prices. This is a unique
property of free-float market capitalization weighted indices. If all institutional investors tried to hold
the same strategy index, this index would experience diminishing active returns relative to the market
and would eventually become market cap weighted.
The interplay of investor flows and factor premia is complex particularly when viewed over time. While
the idea that increasing popularity will over time diminish subsequent returns is widely appreciated,
there are phasing issues at work. Generally, increased capital flows going into a popular strategy
produce tailwind to the strategy’s performance over the medium term, prior to any reversal at some
future date.
The generalized framework to analyze this interaction is set out in the reflexivity concept popularized by
Soros (2008). The phasing can often be seen in a sequence starting with new investor beliefs that impact
investor behaviors and flows which then affect investment conditions producing further feedback and
iterations. So institutional investors' observation of capital markets and strategy opportunities (the
cognitive function) and participation in the capital markets (the manipulative function) influence both
valuations and fundamental conditions and outcomes. This feedback loop in the process explains the
‘reflexive’ description used by Soros. The reflexivity concept is generally supportive to invoking early
mover advantages to attain cycles of strong performance so institutional investors should judge which
factor premia might be in this phase. It also warns of the dangers of using empirical results alone to
support future performance assumptions, given that the pricing of factor premia cannot be considered
to be in equilibrium for long enough for these assumptions to be robust. That is why allocations to risk
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premia strategies will require a higher share of the governance budget of the asset owner to be
dedicated to the selection and the monitoring of these strategies.

4. Asset Allocation
In this section we discuss a risk budgeting framework for determining the appropriate allocation to risk
premia strategies. We take the hypothetical example of an institutional portfolio that uses a core
passive mandate tracking the MSCI ACWI Index, a global equity index consisting of developed and
emerging market countries, in order to capture the broad equity market beta as well as three satellite
active mandates to generate active returns. For the sake of this analysis, we assume a sample allocation
of 40% to the core passive ACWI mandate, 20% allocation to a low active risk mandate (for example, a
quant or enhanced index fund), 20% allocation to a medium active risk mandate (for example, a
fundamental active fund) and 20% allocation to a high active risk mandate (for example, an absolute
return fund, thematic fund or hedge fund).

Exhibit 5: Historical Performance of Sample Active Mandates and Selected Risk Premia Strategies

We proxy the performance of these three active mandates using data from the eVestment Alliance
database. First, we classify global mandates in the database into three groups according to their active
risk: low active risk group represented by the bottom quartile, medium active risk group represented by
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the second and third quartile, and high active risk group represented by the top quartile. Then from
each of the three active risk groups we select the fund with median performance over the 10 years to
December 2010. The performance of these sample active mandates along with three risk premia
strategies is shown in Exhibit 5.

Exhibit 6: Sample Allocation to Risk Premia Strategies Funded from Passive and Active Mandates

We maintain the initial passive allocation of 40% to the MSCI ACWI Index and introduce risk premia
strategies to the portfolio by reducing the allocation to active mandates. Specifically, we examine three
different portfolio allocations: equal allocation, equal risk allocation, and risk-adjusted performance
(Sharpe ratio) allocation. The equal allocation has 10% weight in each of the three active mandates and
in each of the three risk premia strategies. The equal risk allocation uses the inverse of historical
volatility to determine the weights of active strategies. Ignoring correlations, this approach is equivalent
to constructing a risk parity, or equal risk contribution portfolio (Ruban and Melas, 2011). Finally, the
risk-adjusted performance allocation uses risk-adjusted performance (Sharpe ratio) to determine the
weights of the active strategies. To ensure that the results are not affected by in-sample bias, we update
asset allocation weights annually, based on the risk and performance of the various strategies over
trailing 5-year periods, and we compute subsequent portfolio performance over the 5-year period to
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December 31, 2010. The sample portfolio allocations before and after the introduction of risk premia
strategies are presented in Exhibit 6.
Exhibit 6 shows that during the observed period introducing risk premia strategies to a sample
institutional portfolio by reducing the allocation to active mandates enhanced the risk-adjusted
performance of the portfolio. Based on the sample allocations analyzed, the improvement in riskadjusted performance (Sharpe ratio) ranged between 21.0%, for the equal allocation, to 23.3% for the
performance allocation. Another approach would be to fund an allocation to risk premia strategies by
reducing or completely eliminating the passive mandate from the portfolio. This analysis is also
presented in Exhibit 6. Based on the sample allocations analyzed, the historical improvement in risk
adjusted performance ranged between 48.5%, for the equal allocation, to 52.6% for the performance
allocation. Finally, we examined the case of eliminating both passive and active mandates from the
portfolio and replacing them with risk premia strategies. In this case, the gain in risk adjusted
performance ranged between 69.7%, for the performance allocation, to 91.1% for the risk allocation.
It is worth highlighting that from a total risk perspective, all sample allocations analyzed in Exhibit 6 led
to a reduction in total portfolio volatility. The risk-weighted allocations in particular resulted in
significant risk reduction across all three funding methods. The diversification benefits were also very
apparent when looking at performance in times of crisis such as the subprime crisis of 2008 where the
positive relative performance of risk-based strategies compensated for the under-performance of higher
beta strategies (active and passive).
The decision of whether to fund an allocation to risk premia strategies by reducing allocations to active
or passive mandates could be driven by active risk budgeting considerations. A broad cap weighted
index such as the MSCI ACWI Index that reflects the entire standard equity investment opportunity set
in an objective and transparent manner is the most natural starting point for asset allocation (policy
benchmark) as well as the reference point for performance analysis (performance benchmark).
Maintaining a passive allocation to ACWI helps to reduce the overall active risk of the portfolio: based
on the sample allocations in Exhibit 6, this approach resulted in total portfolio active risk ranging
between 1.2% to 2.0%. On the other hand, eliminating completely the core passive allocation and using
the proceeds to increase exposure to active mandates and strategy indices lead to portfolio active risk
ranging between 2.0 to 3.9%.While the second approach may result in superior long-term performance,
it also entails significantly higher levels of active risk.
The choice of allocation strategy (equal weights, equal risk, risk-adjusted performance) depends on the
investment beliefs and capabilities of a particular institutional investor. An investor that does not have
views on the risk and performance of different strategies could allocate equally across a range of
strategies to reduce concentration risk. An investor who can forecast the risk of different strategies but
has no views on future performance could use equal risk allocation to ensure that different strategies
contribute equally to the risk of the portfolio. Finally, an investor that has views on both the risk and the
performance of different strategies could tilt the portfolio towards strategies with expected superior
risk-adjusted performance.
The shift in the institutional asset allocation process from diversification across managers in multiple
alpha mandates towards diversification across strategy betas in multiple index mandates has important
implications for the evaluation and selection of strategy indices. As these indices will increasingly be
viewed as potential substitutes for active mandates they are likely to be scrutinized in a similar manner.
Important due diligence topics underpinning the evaluation of strategy indices include: Are the
investment beliefs behind the strategy index methodology based on sound economic and financial
rationale? Is the risk premium or behavioral anomaly likely to persist in the future? Is the methodology
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robust and consistent in capturing the risk premium? Is the methodology transparent and does it
address investability issues? Can the index be replicated cost effectively (moderate turnover and fees)?
Are the various facets of risk addressed properly? Are there model dependency, operational and
production risks? How robust is the governance framework? Is there an independent index rebalancing
and calculation agent? Addressing these due diligence questions underpinning strategy index evaluation
and selection is likely to become increasingly important for institutional investors.

5. Concluding Remarks
We analyzed the historical performance and characteristics of a range of strategy indices using a unique
and consistent data set. In addition to the broad equity market return, value-based indices such as a
fundamental index capture the value effect. Risk-based indices such as a risk weighted index reflect the
small cap and low volatility effects. Combining value-based and risk-based strategies can lead to
improved risk adjusted performance. Our analysis shows that historically the performance of valuebased indices such as a fundamental index could be enhanced significantly when combined with simple
risk adjustments.
Gaining a deeper understanding of the relationship between different strategy indices could have
significant implications for new index development and institutional portfolio management. We
described an analytical framework for understanding the links between many new risk premia
strategies. This framework shows that many strategy indices are special cases of mean-variance
portfolio construction, subject to various assumptions for expected risk and return. Embedding strategy
indices into the mean-variance framework provides a solid theoretical foundation and demonstrates
that these indices are not arbitrary portfolio proxies. In addition, this framework leads to an intuitive
classification of strategy indices into risk-based and return-based variants and offers a roadmap for
future strategy index development.
We discussed possible explanations behind the historical performance of strategy indices and the
possible implications of increasing allocations into risk premia strategies for the future performance of
these indices. Even though the value, size and volatility effects were reported extensively in the finance
literature in the early 1980s we found little evidence of diminishing factor returns in the subsequent 30
years. From an equilibrium perspective, as long as there are large numbers of institutional investors that
avoid stocks with certain characteristics either due to perceived higher risk or due to behavioral biases
(for example, institutional neglect, lack of coverage, focus on glamour stocks, etc.), institutional
investors that are prepared to hold these stocks may continue to earn a long-term premium. Growing
popularity and increasing allocations into risk premia strategies may remain powerful tailwinds for the
performance of these strategies for the foreseeable future. However, as these strategies start to attract
increasing amounts of capital they may start to reflect diminishing factor premia over time.
Finally, we examined the role of strategy indices in asset allocation and discussed a risk budgeting
framework for integrating risk premia into institutional portfolios. Allocations to risk premia are
predicated upon the investment beliefs and research capabilities of specific institutional investors and
could be based on the expected risk and performance characteristics of different strategies. Our analysis
shows that substituting traditional mandates with risk premia strategies has historically reduced
volatility and enhanced long-term risk adjusted performance of a sample institutional portfolio.
Increasing adoption of risk-based asset allocation, growing realization of the potential impact of
systematic risk factors on long-term portfolio performance and the need to capture these factors
through transparent and cost effective vehicles are likely to continue to drive research, innovation and
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new product development in the indexing arena, both within equities and across asset classes7. In
addition to expanding the lineup of asset allocation tools, future research efforts are also likely to focus
on the application of these new tools in portfolio construction and risk management. We highlighted
important transformations currently affecting the institutional asset allocation process that could have
far-reaching implications. The increasing realization that systematic factors are key drivers of long-term
portfolio performance could lead to a redefinition of active management and provide further
justification and motivation for the adoption of risk-based asset allocation. Adoption of risk-based asset
allocation could lead to increasing use of global policy benchmarks and growing demand for new
strategy indices to serve the needs of the new asset allocation risk groupings. Indexation can play a
crucial role in redefining risk-based portfolio construction by providing low cost easily accessible building
blocks for strategic and tactical asset allocation.

Appendix 1: embedding alternative beta strategies into the mean-variance framework
The standard mean-variance problem for a fully funded portfolio can be expressed as follows8:
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The solution can be computed analytically (appendix 2) and is given by the following expression:

h*

1

O

V 1 (r 

e'V 1r  O
e)
e'V 1e

(2)

We can derive the maximum diversification portfolio (Choueifaty and Coignard, 2008) from the solution
to the mean-variance problem by substituting returns with volatilities in equation 2:

h*

1

O

V 1 (V 

e'V 1V  O
e)
e'V 1e

(3)

We can derive the minimum variance portfolio from the solution to the mean-variance problem by
setting expected returns in equation 2 equal to an arbitrary constant:

7

See Bender, Briand, Nielsen, and Stefek (2010) for examples of portfolio construction using multi asset class risk premia strategies.

8

In this equation, n-vectors h and r denote portfolio weights and expected returns, V is the asset by asset covariance matrix, O is the risk aversion coefficient and e
represents a vector of ones.
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1
V 1e
e'V 1e

*
hMV

(4)

We can derive the risk weighted portfolio from the last expression by simply assuming constant
correlations across all stocks. Using a diagonal covariance matrix, the last expression becomes:

1

V i2

*
RW ,i

h

n

(5)

1

¦V
i 1

2
i

Finally, we can derive the equally weighted portfolio by assuming that all assets have the same variance,
in other words, by setting variances in the last expression equal to an arbitrary constant:

1
n

*
hEW
,i

(6)

Many familiar return-based heuristics can also be embedded into the classical mean-variance
framework. For example, many active managers weight the portfolio in proportion to the expected
return of each asset. We can proxy this active management approach by replacing the covariance matrix
with the identity matrix in the mean-variance solution given by equation 2:

*
hFM
,i

1

O

( ri  ri ) 

1
n

(7)

In fact, this simple approach of ignoring volatilities and correlations and weighting assets in proportion
to expected return can also describe many alternative index methodologies. For example, we can derive
the weights of fundamental indices (Arnott, Hsu and Moore, 2005) from equation 2 by setting the
covariance matrix equal to the identity matrix, substituting returns with the book value of each asset
and setting risk aversion equal to the total book value of all assets:

*
hFW
,i

Bi

(8)

n

¦B
i 1

i

Likewise, we can derive the diversity weighted index (Fernholz, Garvy, and Hannon, 1998) from the
mean-variance solution (equation 2) by replacing return with the p-power capitalization of each asset
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and setting risk aversion equal to the total p-power capitalization of all assets, where p is a constant
between zero and one:

*
hDW
,i

M ip

(9)

n

¦M
i 1

i

p

In general, by ignoring the covariance matrix and setting returns equal to asset exposures to a risk
factor, we can construct simple factor portfolios that proxy the returns to any systematic factor. These
simple factor portfolios provide a first approximation to the underlying factors as they focus exclusively
on expected return (factor exposure) and ignore volatilities and correlations. An incrementally more
sophisticated approach for constructing factor tilted portfolios is to take into account both returns and
volatilities and weight assets according to their expected return to volatility ratios (Sharpe ratios). We
can derive the weights of these risk adjusted factor portfolios directly from the mean-variance solution
(equation 2), by using a diagonal covariance matrix9:

ri

*
RA ,i

h

V i2

n

¦V
i 1

(10)

ri

2
i

Finally, pure factor portfolios can be computed from a multivariate cross sectional regression of asset
returns against factor exposures or as solutions to a constrained optimization problem. Melas,
Suryanaryanan and Cavaglia (2010) specify the pure factor portfolio construction problem as follows.
Given a factor model, we would like to construct portfolios that have maximum exposure to a target
factor, zero exposure to all other factors, and minimum portfolio risk:

1

½
max ®h' X D  Oh'Vh ¾ s.t. h' X V
h
2
¯
¿

0

(11)

Here, XD and XV represent exposures to the target factor and to all other factors. This optimization
problem can be solved analytically. The optimal weights are given by the following expression:

*
hPF

9

1

O

>

V 1 X D  X V X V 'V 1 X V

1

X V 'V 1 X D

@

(12)

We set the risk aversion coefficient to the average Sharpe ratio multiplied by the number of assets.
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Appendix 2: solving the mean variance optimization problem using Lagrange multipliers

The Lagrangian corresponding to the optimization problem defined by equation (1) is:

1
h ' r  Oh 'Vh  P h ' e  1
2

(13)

By computing the partial derivative with respect to vector h and setting it equal to zero we have:

1

h*

O

V 1 ( r  P e)

(14)

By substituting the last expression into the constraint of the optimization problem we have:

1
e' V 1 ( r  P e) 1

O

(15)

By solving the last equation for the Lagrange multiplier P we obtain the following expression:

P

e'V 1r  O
e'V 1e

(16)

Finally, by substituting Pinto equation (A.2) we obtain the solution of the optimization problem:

h*

1

O

V 1 (r 

e'V 1r  O
e)
e'V 1e

(17)

In certain applications it is more appropriate to consider an unfunded portfolio where the investor starts
with zero initial endowment. In this case, portfolio weights in equation 2 would sum to zero. The
solution of the unfunded mean variance problem is given by the following expression:

h*
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Finally, the simplest version of the mean variance portfolio optimization problem ignores the budget
constraint completely. In this case optimal weights are given by the following expression:

h*

1

O

V 1r

(19)

References
Ang, Andrew, Robert J. Hodrick, Yuhang Xing, and Xiaoyan Zhang. 2006. “The Cross Section of Volatility
and Expected Returns.” Journal of Finance, vol. 51, no. 1 (February): 259-299.
Ang, Andrew, William N. Goetzmann, and Stephen M. Schaefer. 2009. “Evaluation of Active
Management of the Norwegian Government Pension Fund – Global.” www.regjeringen.no.
Arnott, Robert, Jason Hsu, and Philip Moore, 2005. “Fundamental Indexation.” Financial Analysts
Journal, vol. 61, no. 2, March/April: 83-99.
Asness, Clifford. 2006. “The Value of Fundamental Indexing.” Institutional Investor, October, 94-99.
Baker, Malcolm, Brendan Bradley, and Jeffrey Wurgler. 2011. “Benchmarks as Limits to Arbitrage:
Understanding the Low-Volatility Anomaly.” Financial Analysts Journal, vol. 67, no. 1, January/February:
40–54.
Banz, Rolf. 1981. “The Relationship Between Return and Market Value of Common Stocks.” Journal of
Financial Economics, 9: 3-18.
Basu, Sanjoy. 1983. “The Relationship between Earnings Yield, Market Value and Return for NYSE
Common Stocks: Further Evidence.” Journal of Financial Economics 12: 129-156.
Bender, Jennifer, Remy Briand, Frank Nielsen, and Dan Stefek. 2010. “Portfolio of Risk Premia: A New
Approach to Diversification.” Journal of Portfolio Management, vol. 36, no 2: 17-25.
Blitz, David C., and Pim van Vliet. 2007. “The Volatility Effect: Lower Risk without Lower Return.” Journal
of Portfolio Management, vol. 34, no. 1 (Fall): 102–113.
Choueifaty, Yves, and Yves Coignard. 2008. “Toward Maximum Diversification.” Journal of Portfolio
Management, vol. 35, no. 1 (Fall): 40–51.
Chow, Tzee-man, Jason Hsu, Vitali Kalesnik, and Bryce Little. 2011. “A Survey of Alternative Equity Index
Strategies.” Financial Analysts Journal, vol. 67, no. 5, September/October.
Clarke, Roger G., Harindra de Silva, and Steven Thorley. 2006. “Minimum-Variance Portfolios in the U.S.
Equity Market.” Journal of Portfolio Management, vol. 33, no. 1 (Fall): 10–24.
Fama, Eugene F., and Kenneth R. French. 1993. “Common Risk Factors in the Returns on Stock and
Bonds.” Journal of Financial Economics 33: 3-56.
Fernholz, Robert, Robert Garvy, and John Hannon. 1998. “Diversity-Weighted Indexing.” Journal of
Portfolio Management, vol. 24, no. 2 (Fall): 74-82.
Lakonishok, Joseph, Andrei Shleifer, and Robert Vishny. 1994. “Contrarian Investment, Extrapolation,
and Risk.” The Journal of Finance, vol. 49, no. 5 (December): 1541-1578.

MSCI Research
© 2011 MSCI Inc. All rights reserved.
Please refer to the disclaimer at the end of this document

msci.com
18 of 20

Research Insight
Harvesting Risk Premia with Strategy Indices
September 2011

Maillard, Sébastien, Thierry Roncalli, and Jérôme Teiletche. 2010. “On the Properties of EquallyWeighted Risk Contributions Portfolios.” Journal of Portfolio Management, vol. 36, no. 4: 60-70.
Melas, Dimitris, Raghu Suryanaryanan, and Stefano Cavaglia. 2010. “Efficient Replication of Factor
Returns.” Journal of Portfolio Management, vol. 36, no 2: 39-51.
Ruban, Oleg and Dimitris Melas. 2011. “Constructing Risk Parity Portfolios: Rebalance, Leverage, or
Both?” Journal of Investing, vol. 20, no. 1 (Spring): 99-107.
Siegel, Laurence, B. 2003. “Benchmarks and Investment Management.” Research Foundation of AIMR.
Soros, George. 2008. “The New Paradigm for Financial Markets.” Public Affairs Books, New York.
Vayanos, Dimitri, and Paul Woolley. 2010. “Fund flows and asset prices: A baseline model.” Working
Paper, LSE.

MSCI Research
© 2011 MSCI Inc. All rights reserved.
Please refer to the disclaimer at the end of this document

msci.com
19 of 20

Research Insight
Harvesting Risk Premia with Strategy Indices
September 2011

Client Service Information is Available 24 Hours a Day
clientservice@msci.com

Americas
Americas
Atlanta
Boston
Chicago
Montreal
Monterrey
New York
San Francisco
Sao Paulo
Stamford
Toronto

1.888.588.4567 (toll free)
+ 1.404.551.3212
+ 1.617.532.0920
+ 1.312.675.0545
+ 1.514.847.7506
+ 52.81.1253.4020
+ 1.212.804.3901
+ 1.415.836.8800
+ 55.11.3706.1360
+1.203.325.5630
+ 1.416.628.1007

Europe, Middle East & Africa

Asia Pacific

Cape Town
Frankfurt
Geneva
London
Milan
Paris

China North
China South
Hong Kong
Seoul
Singapore
Sydney
Tokyo

+ 27.21.673.0100
+ 49.69.133.859.00
+ 41.22.817.9777
+ 44.20.7618.2222
+ 39.02.5849.0415
0800.91.59.17 (toll free)

10800.852.1032 (toll free)
10800.152.1032 (toll free)
+ 852.2844.9333
798.8521.3392 (toll free)
800.852.3749 (toll free)
+ 61.2.9033.9333
+ 81.3.5226.8222

Notice and Disclaimer
x 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 MSCl Inc. or its
subsidiaries (collectively, “MSCI”), or MSCI’s licensors, direct or indirect suppliers or any third party involved in making or compiling any Information (collectively, with MSCI, the
“Information Providers”) 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.
x The Information may not be used to create derivative works or to verify or correct other data or information. For example (but without limitation), the Information many not be used to
create indices, databases, risk models, analytics, software, or in connection with the issuing, offering, sponsoring, managing or marketing of any securities, portfolios, financial products or
other investment vehicles utilizing or based on, linked to, tracking or otherwise derived from the Information or any other MSCI data, information, products or services.
x 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 INFORMATION PROVIDERS 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 APPLICABLE LAW, EACH INFORMATION PROVIDER 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.
x Without limiting any of the foregoing and to the maximum extent permitted by applicable law, in no event shall any Information Provider 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, including without limitation (as applicable), any liability for death or personal injury to the extent that
such injury results from the negligence or wilful default of itself, its servants, agents or sub-contractors.
x Information containing any historical information, data or analysis should not be taken as an indication or guarantee of any future performance, analysis, forecast or prediction. Past
performance does not guarantee future results.
x None of the Information constitutes an offer to sell (or a solicitation of an offer to buy), any security, financial product or other investment vehicle or any trading strategy.
x MSCI’s indirect wholly-owned subsidiary Institutional Shareholder Services, Inc. (“ISS”) is a Registered Investment Adviser under the Investment Advisers Act of 1940. Except with respect
to any applicable products or services from ISS (including applicable products or services from MSCI ESG Research Information, which are provided by ISS), none of MSCI’s products or
services recommends, endorses, approves or otherwise expresses any opinion regarding any issuer, securities, financial products or instruments or trading strategies and none of MSCI’s
products or services is intended to constitute investment advice or a recommendation to make (or refrain from making) any kind of investment decision and may not be relied on as such.
x The MSCI ESG Indices use ratings and other data, analysis and information from MSCI ESG Research. MSCI ESG Research is produced ISS or its subsidiaries. Issuers mentioned or included
in any MSCI ESG Research materials may be a client of MSCI, ISS, or another MSCI subsidiary, or the parent of, or affiliated with, a client of MSCI, ISS, or another MSCI subsidiary, including
ISS Corporate Services, Inc., which provides tools and services to issuers. MSCI ESG Research materials, including materials utilized in any MSCI ESG Indices or other products, have not
been submitted to, nor received approval from, the United States Securities and Exchange Commission or any other regulatory body.
x Any use of or access to products, services or information of MSCI requires a license from MSCI. MSCI, Barra, RiskMetrics, ISS, CFRA, FEA, and other MSCI brands and product names are
the trademarks, service marks, or registered trademarks of MSCI or its subsidiaries 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.

About MSCI
MSCI Inc. is a leading provider of investment decision support tools to investors globally, including asset managers, banks, hedge funds and pension funds. MSCI
products and services include indices, portfolio risk and performance analytics, and governance tools.
The company’s flagship product offerings are: the MSCI indices which include over 148,000 daily indices covering more than 70 countries; Barra portfolio risk and
performance analytics covering global equity and fixed income markets; RiskMetrics market and credit risk analytics; ISS governance research and outsourced proxy
voting and reporting services; FEA valuation models and risk management software for the energy and commodities markets; and CFRA forensic accounting risk
research, legal/regulatory risk assessment, and due-diligence. MSCI is headquartered in New York, with research and commercial offices around the world.

MSCI Research
© 2011 MSCI Inc. All rights reserved.
Please refer to the disclaimer at the end of this document

msci.com
20 of 20

