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It is my pleasure to introduce the latest issue of the 
Research Insights supplement to IPE, which aims 
to provide European institutional investors with 

an academic research perspective on the most relevant 
issues in the industry today. This supplement is an 
‘EDHEC-Risk Days Special’ that ties in with the flag-
ship conference presented by EDHEC-Risk Institute in 
March 2015.

We begin by exploring the economic rationale 
behind the various ‘factors’ in the equity space. Rather 
than accepting new factors based on back-tested 
performance improvements, investors may be better 
advised to assess the theoretical groundings behind a 
factor. Having a convincing explanation should be a 
key requirement for investors when they decide to gain 
exposure to a given factor, as a theoretical justification 
of an observed effect provides some safeguard against 
data-mining.

We examine the claim that that all smart beta strat-
egies generate positive value and small-cap exposure 
similar to that generated by any random portfolio 
strategy, and that the inverse of such strategies perform 
similarly or better. Our results are not supportive of 
the ‘monkey portfolio’ argument (derived from Burton 
Malkiel’s reference to how a monkey would perform 
when randomly selecting stocks for a portfolio). We 
find that various smart beta strategies display pro-
nounced differences in factor exposures and perfor-
mance characteristics. We also obtain a reassuring 
finding that inverting a portfolio strategy does not, in 
general, lead to the same performance as the original. 

We unveil the results of the latest EDHEC European 
ETF Survey, produced with the support of Amundi ETF 
& Indexing. Responses provide interesting insights into 
the appreciation of ETFs in general, with the confirma-
tion of a long-term trend established in our past surveys, 
which shows that satisfaction with products is stable 
at high levels. We observe a recent increase in interest 
in ETFs tracking smart beta indices. However, when 
it comes to smart beta ETFs, investment professionals 
also have strong quality requirements for the underlying 
indices, most notably in terms of transparency.

Alternative equity beta investing has clearly been 
the focus of increasing attention in the industry 
recently. Though products in this segment currently 
represent only a fraction of overall assets, there has 
been tremendous growth recently in terms of both 
assets under management and new product develop-
ment. In this context, EDHEC-Risk recently carried 
out a survey among a representative sample of invest-
ment professionals to identify their views and uses of 
alternative equity beta. The article in this supplement 
presents the main results of this survey, which was 
drawn from the Newedge research chair at EDHEC-
Risk Institute.

Traditionally, performance and risk reports for 
equity portfolios report a breakdown of portfolio hold-
ings by geography, based on simple markers such as the 
stock’s primary listing and the firm’s place of incorpo-

ration and headquarters. However, it is questionable 
whether these markers are relevant for the underlying 
geographic exposure of a stock. For example, should an 
automaker that is listed, headquartered and incor-
porated in Germany, and sells its cars mainly to the 
US and China be considered as providing exposure to 
Germany, or even to Europe? In our article, drawn 
from research from the CACEIS New Frontiers in Risk 
Assessment and Performance Reporting research chair 
at EDHEC-Risk Institute, we analyse the usefulness of 
a company’s reported geographic segmentation data in 
performance reporting.

Given the importance of estimating the performance 
of infrastructure debt instruments for both long-term 
investors and prudential regulators, we discuss the 
creation and implementation of the first robust valua-
tion, risk measurement and data collection framework 
for private infrastructure project loans as part of the 
Natixis research chair at EDHEC-Risk Institute on 
the Investment and Governance Characteristics of 
Infrastructure Debt Instruments. 

We also propose the first valuation framework 
dedicated to privately-held infrastructure equity invest-
ments, in research drawn from the work of the Merid-
iam/Campbell Lutyens research chair at EDHEC-Risk 
Institute. We develop a framework that takes into 
account the challenges of valuing privately-held and 
seldom-traded infrastructure equity investments, with 
the aim of designing a methodology that can be readily 
applied given the current state of empirical knowledge 
and, going forward, at a minimum cost in terms of data 
collection. 

Continuing in the alternative investment arena, we 
examine the possibility of measuring the capacity of a 
fund of hedge fund manager to manage risk efficiently. 
Most fund of hedge fund managers claim to do so. In 
order to reduce the dimension of the fund of hedge 
fund selection problem, and identify those that actually 
do, a new tactical style allocation factor is proposed 
– the X-factor – that is designed with the objective of 
capturing the benefits of such active risk management.

We look at the European regulator’s chosen 
method for measuring bond risk within the Solvency 
II directive and highlight the need for an equity-type 
dampener within the regulatory bond risk measure. 
We have built a proposal of a dampener model based 
on a three-factor mean reversion which reduces the 
pro-cyclical effect of the Solvency II standard formula. 
This research was supported by Russell Investments 
within the framework of the Solvency II research chair 
at EDHEC-Risk Institute.

We hope that the articles in the supplement will 
prove useful, informative and insightful. We wish you 
an enjoyable read and extend our warmest thanks to 
IPE for their collaboration on the supplement. 

Noël Amenc, Professor of Finance, EDHEC Business 
School, Director, EDHEC-Risk Institute, CEO, ERI 
Scientific Beta
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model is a parsimonious way of capturing a 
range of seemingly different return patterns that 
have been highlighted in the empirical litera-
ture. Carhart (1997) extended the Fama and 
French three-factor model where the additional 
factor is momentum, which captures return 
differences between past winner and past loser 
stocks (measured over an intermediate horizon 
of about one year). This factor was added to take 
the pattern revealed by Jegadeesh and Titman 
(1993) into account.

While the Fama and French (1993) and 
Carhart (1997) models have remained the 
workhorses of multi-factor modelling and its 
applications for more than a decade (see also 
Fama and French [2012] or Hou, Karolyi and 
Kho [2011]), recent research suggests that yet 
more factors may be needed to capture empiri-
cal return patterns. 

Recently, Fama and French (2014) exam-
ine an augmented version of the three-factor 
Fama and French model (FF 1993) that adds 
profitability and investment factors to the 
market, size and B/M factors of the FF model. 
The authors find that the model provides an 
acceptable description of average returns on 
portfolios formed on size and one or two of 
B/M, operating profitability, and investment. 
Asness et al (2013) argue that the momentum 
factor adds explanatory power to the Fama and 
French five-factor model, and Fama and French 
(2014) argue that their model is likely to be 
unable to capture returns to low risk equity 
portfolios, such as low beta or low volatility 
portfolios. These considerations lead us to 
discuss six main risk factors, which are empiri-
cally documented and widely accepted. Figure 
1 shows the historical factor premiums of some 
of the factors. 

Figure 2 summarises the various factor 
definitions and their corresponding literature 
survey references in various asset classes.

Questioning the economic rationale: 
a key part of due diligence
Index providers and asset managers have been 
prolific at creating equity strategies which tilt 
towards various ‘factors’. While early attempts 
at factor investing concentrated on the small cap 
and value factors, we have seen a proliferation 
of factors that are supposed to be captured by 
investment products, including momentum, 
carry, ‘quality’ and earnings revisions, to name 
but a few. Rather than accepting new factors 
based on the back-tested performance improve-
ments they bring, investors may be well advised 
to assess the theoretical groundings – ie, the 
economic rationale – underlying a factor. 

Asset pricing theory postulates that multiple 
sources of systematic risk are priced in securi-
ties markets. In particular, both equilibrium 
models such as Merton’s (1973) intertemporal 
capital asset pricing model and no arbitrage 
models such as Ross’s (1976) arbitrage pricing 
theory allow for the existence of multiple 
priced risk factors. This is in contrast to 
Sharpe’s (1963) capital asset pricing model, 
which identified the market factor as the only 
rewarded risk factor. However, such models 
do not contain an explicit specification of what 
these factors are, having led some to qualify 
them as ‘fishing licences’ that allow researchers 
to come up with ever new data-mined factors, 
creating a whole ‘factor zoo’. In order to avoid 
such factor fishing, which carries the risk of 
ending up with factors that matter a lot in the 
sample but do not persist, there should be fun-
damental economic reasons as to why a given 
factor should be rewarded in the long term. 
Thus a key requirement for investors to accept 
factors as relevant in their investment process 
is related to the presence of a clear economic 
intuition as to why the exposure to this factor 
constitutes a systematic risk that requires a 
reward and is likely to continue producing a 
positive risk premium (see Ang [2013] and 
Cochrane [2000]). This article reviews the 
rationale for some of the widely used factors.

Detecting true factors in the  
factor zoo: assessing the 
economic rationale behind 
equity factors

Evolution of multi-factor asset 
pricing models
Empirical research has come up with a large 
variety of factors that explain differences in 
stock returns beyond what different exposure 
to the market factor can explain. The literature 
documents that such additional factors have 
led to significant risk premia in typical samples 
of data from US and international equity 
markets1. Harvey, Liu and Zhu (2013) report 
that empirical literature has identified more 
than 300 published factors that impact the 
cross section of expected stock returns. But not 
all of these factors present a sound economic 
rationale or more precisely a well accepted 
risk-based explanation for their apparent risk 
premiums. 

In this, we focus on six the of most popular 
risk factors that indeed satisfy this condi-
tion and have therefore attracted immense 
attention in both academic and practitioner 
worlds alike – size, value, momentum, low 
risk, profitability and investment. Figure 1 
provides an overview of the main factors used 
in common multi-factor models of expected 
returns and the references to seminal work 
providing empirical evidence. It is interesting 
to note that these factors have been found to 
explain expected returns across stocks not only 
in US markets, but also in international equity 
markets, and – in many cases – even in other 
asset classes including fixed income, currencies 
and commodities.

Fama and French (1993) highlighted two 
important factors that explain stock returns in 
addition to the market factor. They show that 
stock returns are related to exposure to the 
value factor (the return difference of high versus 
low book-to-market-ratio stocks) and exposure 
to the size factor (return difference of stocks 
from small versus large companies as measured 
by market capitalisation). Their three-factor 

Felix Goltz, Head of Applied Research, EDHEC-Risk Institute, Research Director, ERI 
Scientific Beta; Sivagaminathan Sivasubramanian, Quantitative Analyst, ERI Scientific Beta

1 These effects are often referred to as ‘anomalies’ in the academic 
literature as they contradict the CAPM prediction that the cross section of 
expected returns only depends on stocks’ market betas and should be void 
of any other patterns. However, when using a more general theoretical 
framework such as the intertemporal CAPM or arbitrage pricing theory, 
there is no reason to qualify such patterns as anomalies.    

1. Examples of factor risk premium reported in the literature
 
Factor Time period Average premium T-statistic Source
Market 1926–2008 7.72% (annual) 3.47 Ang et al (2009)
Size 1926–2008 2.28% (annual) 1.62 Ang et al (2009)
Value 1926–2008 6.87% (annual) 3.27 Ang et al (2009)
Momentum 1926–2008 9.34% (annual) 5.71 Ang et al (2009)
High profitability 1963–2013 0.17% (monthly) 2.79 Fama and French (2014)
Low investment 1963–2013 0.22% (monthly) 3.72 Fama and French (2014)
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Value
Zhang (2005) provides a rationale for the value 
premium based on costly reversibility of invest-
ments. The stock price of value firms is mainly 
made up of tangible assets, which are hard to 
reduce, while the stock price of growth firms 
is mainly driven by growth options. Therefore, 
value firms are much more affected by bad times 
and the value premium can thus be interpreted 
as compensation for the risk of suffering from 
losses in bad times. Lakonishok, Shleifer and 
Vishny (1994) argue that value premium exists 
because of the psychological tendency of inves-
tors to extrapolate recent developments into the 
future and to ignore evidence that is contrary to 
the extrapolation.

Momentum
Momentum stocks are exposed to macroeco-
nomic risk. In particular, Liu and Zhang (2008) 
provide empirical evidence that past winners 
have temporarily higher loadings on the growth 
rate of industrial production and are therefore 
more exposed to shocks to expected growth. 
Behavioural explanations for momentum profits 
focus on the short-term over-reaction of inves-
tors. Daniel et al (1998) show that two cognitive 
biases, overconfidence and self-attribution, can 
generate momentum effects.

Low risk
Frazzini and Pedersen (2014) provide a model in 
which liquidity-constrained investors are able to 
invest in leveraged positions of low-beta assets 
but are forced to liquidate these assets in bad 

Rationale behind equity risk factors
In the previous section we discussed different 
empirical evidence of the presence of various 
factor premia. In this section we analyse why 
such factor premia exist. The existence of factor 
premia can be explained in two different ways 
– a risk-based explanation and a behavioural-
bias explanation. The risk-based explanation 
premises that the risk premium is compensation 
to investors who are willing to take additional 
risk by being exposed to a particular factor. 
The behavioural explanation conceives that 
the factor premia exist because investors make 
systematic errors due to behavioural biases such 
as over-reaction or under-reaction to news on a 
stock. 

Whether such behavioural biases can persis-
tently affect asset prices is a point of contention 
given the presence of smart market participants 
who do not suffer from these biases. For behav-
ioural explanations to be relevant, it is necessary 
to assume that – in addition to biases – there are 
so-called ‘limits to arbitrage’ – ie, some market 
characteristics, such as short-sales constraints 
and funding-liquidity constraints, which prevent 
smart investors from fully exploiting the oppor-
tunities arising from the irrational behaviour of 
other investors. 

If the risk premium can only be explained 
by behavioural reasoning, it is expected to 
disappear in the absence of limits to arbitrage. 
On the other hand, a risk factor with a strong 
rational or risk-based explanation is more 
likely to continue to have a premium in the 
future. Therefore, it is perhaps more reassuring 
for an investor to have a risk-based explana-
tion. It is for this reason, in addition to space 
constraints, that we do not explore behavioural 
explanations in detail in the text, and we refer 
to figure 3 for a brief list of behavioural expla-
nations of each factor. In an efficient market 
with rational investors, systematic differences 
in expected returns should be due to differ-
ences in risk. Kogan and Tian (2012) argue that 
to determine meaningful factors “we should 
place less weight on the [data] the models are 
able to match, and instead closely scrutinise 
the theoretical plausibility and empirical evi-
dence in favour or against their main economic 
mechanisms”. This point is best illustrated by 
the example of the equity risk premium. Given 
the wide fluctuation in equity returns, the 
equity risk premium can be statistically indis-
tinguishable from zero even for relatively long 
sample periods. However, one may reasonably 
expect that stocks have a higher reward than 
bonds because investors are reluctant to hold 
too much equity due to its risks.

times when their liquidity constraints mean that 
they can no longer sustain the leverage. Thus 
low-risk assets are exposed to a risk of liquidity 
shocks and investors are compensated for this 
risk when holding low-beta assets. Behavioural 
explanations for the low-risk premium argue 
that high-risk stocks tend to have low returns 
because irrational investors bid up prices 
beyond their rational value. 

Size
Small stocks tend to have lower profitability (in 
terms of return on equity) and greater uncer-
tainty of earnings (see Fama and French [1995]), 
even when adjusting for book-to-market effects. 
Therefore, such stocks are more sensitive to 
economic shocks, such as recessions. It has also 
been argued that stocks of small firms are less 
liquid and expected returns of smaller firms 
have to be large in order to compensate for their 
low liquidity (Amihud and Mendelson [1986]). 
It has also been argued that smaller stocks have 
higher downside risk (Chan, Chen and Hsieh 
[1985]). 

Profitability and investment
Using a dividend discount model, which models 
the market value of a stock as the present value 
of expected dividends, Fama and French (2006) 
show that, controlling for book-to-market and 
expected growth in book equity, more profit-
able firms (firms with high earnings relative to 
book equity) have higher expected return. Also, 
controlling for book-to-market and profitability, 
firms with higher expected growth in book 

2. Empirical evidence for selected factor premia: key references
 
 Factor definition Within US equities International equities Other asset classes
Value Stocks with high book-to-market versus Basu (1977) Fama and French (2012) Asness, Moskowitz, Pedersen (2013)
 stocks with low book-to-market Rosenberg, Reid, Lahstein (1985)
  Fama and French (1993)
Momentum Stocks with high returns over the past Jegadeesh and Titman (1993) Rouwenhorst (1998) Asness, Moskowitz, Pedersen (2013)
 12 months omitting the last month Carhart (1997)
 versus stocks with low returns
Low risk Stocks with low risk (beta, volatility or Ang, Hodrick, Xing, Zhang (2006) Ang, Hodrick, Xing, Zhang (2006) Frazzini and Pedersen (2014)
 idiosyncratic volatility) versus stocks Frazzini and Pedersen (2014) Frazzini and Pedersen (2014)
 with high risk
Size Stocks with low market cap versus Banz (1981) Heston, Wessels, Rouwenhorst (1999) na
 stocks with high market cap Fama and French (1993) Fama and French (2012)
Profitability Stocks of firms with high profitability Novy-Marx (2013) Ammann, Odoni, Oesch (2012) na
 (eg, return on equity) have high returns Hou, Zhang, Xue (2014)
  Fama and French (2014)
Investment Stocks of firms with low investment Cooper, Gulen, Schill (2008) Ammann, Odoni, Oesch (2012) na
 (eg, change in book value) have  Hou, Zhang, Xue (2014) Watanabe, Xu, Yao, Yu (2013)

3. Economic explanations for selected factor premia: overview
 
 Risk-based explanation Behavioural explanation
Value Costly reversibility of assets in place leads to high  Overreaction to bad news and extrapolation of the
 sensitivity to economic shocks in bad times  recent past leads to subsequent return reversal 
Momentum High expected growth firms are more sensitive to Investor over-confidence and self-attribution bias
 shocks to expected growth lead to return confirmation in the short term
Low risk Liquidity-constrained investors hold leveraged positions Disagreement of investors about high-risk stocks
 in low-risk assets which they may have to sell in bad times leads to over-pricing in the presence of short-sales
 when liquidity constraints become binding constraint
Size Low profitability leads to high distress risk and downside Limited investor attention to smaller cap stocks
 risk. Low liquidity and high cost of investment need to
 be compensated for by high returns
Profitability Firms facing high cost of capital will focus on the most Investors do not distinguish sufficiently between
 profitable projects for investments growth with high expected profitability and
  growth with low profitability, leading to
  under-pricing of profitable growth firms
Investment Low investment reflects firms’ limited scope for Investors under-price low investment firms
 projects given high cost of capital due to expectation errors

•
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equity (high reinvestment of earnings) have 
lower expected returns. 

Hou, Xue and Zhang (2012) provide a more 
detailed economic model where profitability 
and investment effects arise in the cross sec-
tion due to firms’ rational investment policies 
(see also Liu, Whited and Zhang [2009]). In 
particular, a firm’s investment decision satis-
fies the first order condition that the marginal 
benefit of investment discounted to the current 
date should equal the marginal cost of invest-
ment. Put differently, the investment return 
(defined as the ratio of the marginal benefit of 
investment to the marginal cost of investment) 
should equal the discount rate. This optimality 
condition means that the relation of investment 
and expected returns is negative. Intuitively 
(given expected cash flows), firms with high cost 
of capital (and thus high expected returns) will 
have difficulty finding many projects with posi-
tive net present value (NPV) and thus not invest 
a lot. The optimality condition further implies 
a positive relationship between profitability and 
expected returns.

To conclude, several risk factors have been 
empirically evidenced both in the US and 
on international equity markets and several 
economic explanations have been proposed in 
the literature. To be sure, there is uncertainty 
around these explanations, and the debate over 
why a given factor may carry a premium is 
ongoing for all the factors mentioned. However, 
having a convincing explanation should be a key 
requirement for investors when they decide to 
gain exposure to a given factor, as a theoretical 
justification of an observed effect provides some 
safeguard against data-mining. 

We also note that the economic rationale 
is important because the measurement of risk 
premia is analysed based on an estimate of 
mean returns, which are notoriously hard to 
estimate reliably (see Merton [1980]) and thus 
naturally gives rise to debate in the literature. 
Several papers have discussed whether common 
factor premia such as small cap, momentum 

ment and Average Returns. Journal of Financial Economics 
82: 491–518.
Fama, E. F., and K. R. French (2012). Size, Value, and 
Momentum in International Stock Returns. Journal of 
Financial Economics 105: 457–472. 
Fama, E. F., and K. R. French (2014). A Five-Factor Asset 
Pricing Model, Working paper.
Frazzini, A., and L.H. Pedersen (2014). Betting Against 
Beta. Journal of Financial Economics 111(1): 1–25.
Harvey, C. R., Y. Liu and H. Zhu (2014). …. and the Cross-
Section of Expected Return. Fuqua School of Business; 
National Bureau of Economic Research (NBER) working 
paper.
Heston, S. L., G. K. Rouwenhorst and R. Wessels (1999). 
The Role of Beta and Size in the Cross-Section of European 
Stock Returns. European Financial Management. 
Hou, K., G. A. Karolyi and B. C. Kho (2011). What Factors 
Drive Global Stock Returns? Review of Financial Studies 
24(8).
Hou, K., L. Zhang and C. Xue (2014). Digesting Anoma-
lies: An Investment Approach, Review of Financial Studies 
forthcoming. 
Jegadeesh, N., and S. Titman (1993). Returns to Buying 
Winners and Selling Losers: Implications for Stock Market 
Efficiency. Journal of Finance 48(1): 65–91.
Kogan, L., and M. Tian (2012). Firm Characteristics and 
Empirical Factor Models: A Data Mining Experiment. 
International Finance Discussion Papers number 1070.
Lakonishok, J., A. Shleifer and R. W. Vishny (1994). 
Contrarian Investment, Extrapolation, and Risk. Journal of 
Finance 49(5): 1541–1577
Lesmond, D. A., M. J. Schill and C. Zhou (2004). The 
Illusory Nature of Momentum Profits. Journal of Financial 
Economics 71(2): 349–380.
Liu, L. X., T. M. Whited and L. Zhang (2009). Investment-
Based Expected Stock Returns. Journal of Political Economy 
117(6): 1105–1139.
Liu, L. X., and L. Zhang (2008). Momentum Profits, Factor 
Pricing, and Macroeconomic Risk. Review of Financial Stud-
ies 21(6): 2417–2448.
McLean, R. D., and J. Pontiff (2013). Does Academic 
Research Destroy Stock Return Predictability? AFFI/
EUROFIDAI, Paris December 2012 Finance Meet-
ings Paper. Available at SSRN: http://ssrn.com/
abstract=2156623 or http://dx.doi.org/10.2139/
ssrn.2156623
Merton, R. C. (1973). An Intertemporal Capital Asset Pric-
ing Model. Econometrica 41(5): 867–87.
Merton, R. C. (1980). On Estimating the Expected Return 
on the Market, an Exploratory Investigation. Journal of 
Financial Economics 8: 323–361.
Novy-Marx, R. (2013). The Quality Dimension of Value 
Investing. Simon Graduate School of Business working 
paper.
Rosenberg B., K. Reid and R. Lanstein (1985). Persua-
sive Evidence of Market Inefficiency. Journal of Portfolio 
Management 11: 9–17.
Ross, S. (1976). The Arbitrage Theory of Capital Asset Pric-
ing. Journal of Economic Theory 13(3): 341–360.
Rouwenhorst, G. K. (1998). International Momentum 
Strategies. Journal of Finance 53.
Sharpe, W. (1963). A Simplified Model for Portfolio Analy-
sis. Management Science 9(2): 277–93.
Watanabe, A., Y. Xu, T. Yao and T. Yu (2013). The Asset 
Growth Effect: Insights from International Equity Markets, 
Journal of Financial Economics 108(2): 529–563.
Zhang, L. (2005). The Value Premium. Journal of Finance.

and value really exist in the data (see Fama and 
French [2012]2, McLean and Pontiff [2013]3 and 
Lesmond, Schill and Zhou [2004]4). The analysis 
of an economic rationale goes beyond such 
difficulties.
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2 Fama and French (2012) analyse how the four-factor model in Carhart 
(1997) performs in explaining the cross section of stock returns in devel-
oped equity markets around the world. They analyse stocks for four regions 
(North America, Europe, Japan and Asia Pacific excluding Japan). They find 
that both the value and the momentum effect are more pronounced in small 
cap stocks, and especially micro-cap stocks, than in large cap stocks. In 
particular, neither the large cap momentum factor nor the large cap value 
factor have returns that are significantly different from zero at conventional 
levels of significance, and the difference in factor returns within small cap 
stocks compared to within large cap stocks is significant for both the value 
and momentum factor.
3 The authors find evidence that the average return predictability of the 
characteristics decays by 35% post publication and this is statistically 
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Questioning ‘monkey portfolio’ 
arguments
In the marketing of smart beta or alternative 
beta strategies, index providers focus primar-
ily on the ability of these strategies to deliver 
outperformance over the cap-weighted (CW) 
benchmark. More often than not, a detailed 
analysis of risk exposure of these indices and 
performance attribution to well-defined risk 
factors is not provided by index providers. 
The existence of so many smart beta strate-
gies coupled with so little information on their 
performance and risk attribution could be a 
source of confusion, and carries a risk of leading 
to over-generalisations of performance drivers 
of these strategies. 

Indeed, various authors have provided a 
very simple explanation of the performance of 
smart beta strategies. Arnott et al (2013) claim 
that smart beta “necessarily results in value and 
size tilts, regardless of the weighting method 
chosen” and conclude that performance is 
“independent of the investment philosophies 
that drive the product design”. Likewise, Hsu et 
al (2012) write that “Outwardly different smart 
betas produce nearly similar premiums for 
similar reasons.” 

The argument that all smart beta strategies 
lead to all but identical performance and risk 
factor exposures is further supported by two 
claims. First, it is argued that “strategies prem-
ised on seemingly sensible investment beliefs   
[...] add the same or more value when inverted” 
(Brightman [2013]). Secondly, it is argued that 
smart beta strategies “add value, like Malkiel’s 
monkey” (Brightman [2013]), because their 
performance is similar to randomly generated 
portfolios also termed ‘monkey portfolios’. 

In this article, we report results to a series of 
straightforward tests of these claims. In order 
to test the various claims, we distinguish the 
two main claims made by monkey portfolio 
proponents: 

• All smart betas have unavoidable value and 
small cap tilts resulting in performance that is  
similar across strategies.
• Smart beta strategies are as good as inverse 
or ‘upside-down’ strategies. 

Our results are not supportive of the ‘monkey 
portfolio’ argument. We find that various smart 
beta strategies display pronounced differences 
in factor exposures and performance charac-
teristics. We also obtain a reassuring finding 
that inverting a portfolio strategy does not, in 
general, lead to the same performance as the 
original. 

Our findings imply that analysing smart beta 
performance and risks is not monkey business. 
For a better understanding of smart beta strate-
gies it is crucial to analyse their construction 

principles, performance characteristics and risk 
factor exposures, including not only value and 
small-cap factors but a variety of other well-
documented risk factors, such as momentum, 
low risk and possibly other risk factors. 

Our set of smart beta strategies
Obviously, whether or not the above-mentioned 
arguments hold may depend heavily on which 
class of strategies one includes. The authors 
making the monkey portfolio arguments claim 
that these results apply to smart beta strategies 
in general, so that an analysis of any choice of 
smart beta strategies should fulfil their claims. 

Our selection of strategies focuses mainly 
on explicit factor-tilted smart beta strategies, 
which correspond to indices that have been 
launched relatively recently by providers. In 
fact, the first generation of smart beta indices 
focused primarily on performance while paying 
no attention to explicitly controlling systematic 
risk, an approach we refer to as Smart Beta 1.0. 
More recently, the Smart Beta 2.0 approach 
proposed the idea of constructing a factor-tilted 
portfolio to extract the factor premia most 
efficiently by first explicitly selecting appropri-
ate stocks for the desired beta and then using 
a diversification-based weighting scheme. This 

1 A composite fundamental weight is obtained, which is the average across 
four weights, each based on current book value, trailing five-year cash flow, 
trailing five-year dividend and trailing five-year sales. The portfolio is rebal-
anced yearly on the third Friday in March.
2 Diversified multi-strategy weighting is an equal weighted combination of 
the following five weighting schemes – Maximum Deconcentration, Diversi-
fied Risk Weighted, Maximum Decorrelation, Efficient Minimum Volatility 
and Efficient Maximum Sharpe Ratio.
3  Score weighting is done by weighting the stocks in proportion to their 
market cap times the s-score of the respective factor.
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approach reconciles the diversification and de-
concentration promise of alternative weighting 
schemes on the one hand and factor investing 
on the other hand. Since the preliminary studies 
on the Smart Beta 2.0 approach (Amenc et al 
[2012] and Amenc et al [2013]), there has been 
an increase in smart beta offerings which have 
explicit factor tilts. 

The increasing interest in factor-tilted smart 
beta indices was also due to the success of factor 
investing, especially since the Norwegian Oil 
Fund report (Ang, Goetzmann and Schaefer 
[2009]), which showed that the returns relative 
to a cap-weighted benchmark of the fund’s 
actively-managed portfolio can be explained by 
exposure to a set of well-documented alternative 
risk factors. 

Among possible strategies, we included a 
broad set of smart beta strategies in our tests. 
First, we include the popular fundamentals-
weighted portfolio strategy based on broad 
universe – a Smart Beta 1.0-type strategy. 
Given that many monkey portfolio proponents 
are also promoters of fundamental-weighted 
indices, it is interesting to first check whether 
their general claims apply to the type of smart 
beta strategy they promote. Second, we include 
a variety of Smart Beta 2.0 strategies that 
seek explicit exposure to a given risk factor by 
selecting stocks with desired factor exposures, 
or by using a weighting that favours stocks with 
certain characteristics, or both. Such smart 
beta strategies are being offered as “factor 
indices” by most major index providers. Figure 
1 on page 6 provides an overview of the nine 
smart beta strategies we have constructed for 
our tests. In addition to the broad fundamen-
tals-weighted strategy1, we construct factor-
tilted smart beta strategies that select half the 
stocks in the universe to obtain the desired fac-
tor tilt and then use a diversified multi-strategy 
weighting scheme across index constituents2. 
In addition, we test factor-tilted smart beta 
strategies that use the factor scores to deter-
mine constituent weights3 among selected 
stocks. Such score-weighting is employed by 
factor indices from a variety of major provid-
ers. The factor tilts we consider relate to the 
most widely used and documented factor 
tilts, namely low volatility, momentum, size 
and value. The factor indices are rebalanced 
quarterly. All strategies are applied to the US 
large-cap stock universe (500 stocks) over a 
period of 40 years (31 December 1973 to 31 
December 2013). To avoid any hindsight bias, 
all parameters used in selecting and weighting 
the stocks are based on data observed prior 
to each respective rebalancing date. •

“Our results are not supportive of the
‘monkey portfolio’ argument. We find
that various smart beta strategies display
pronounced differences in factor 
exposures and performance 
characteristics”
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Do these smart beta strategies 
outperform solely due to size and 
value loadings?
Monkey portfolio proponents argue that, once 
we deviate from selecting stocks by their market 
cap and weighting them by market cap, as is 
done in cap-weighted market indices, we neces-
sarily introduce a positive value and a positive 
size factor exposure (Chow et al [2011]). It is 
argued that the same effect would occur with 
randomly-generated portfolios, also referred 
to as monkey portfolios (see also Clare et al 
[2013]).

In order to assess what the role of such 
additional factors is relative to the value and 
size factor, we perform regressions using a five-
factor model which uses the Betting-Against-
Beta (BAB) factor from Frazzini and Pedersen 
(2014)4 in addition to the four factors in Carhart 
(1997), namely the market, value, size and 
momentum factors.

Figure 2 shows that exposures of most of 
the smart beta strategies we test to factors 
such as momentum (MOM) and BAB are both 
large in magnitude and statistically significant. 
Compared to the value and size factors, these 
additional factors are equally important in 
explaining the variation in portfolio returns. As 
expected, the low-volatility-tilted portfolios have 
a pronounced exposure (with coefficients of 
around 0.12) to the BAB factor and a low expo-
sure of around 0.83 to 0.85 to the market factor. 
The Momentum Diversified Multi-Strategy 
portfolio has a MOM beta of 0.18 while Momen-
tum Score Weighted has an even higher MOM 
beta of 0.39. Clearly, given these exposures, it 
would not make sense to claim that the returns 
to these low-volatility and momentum-tilted 
portfolios are fully explained by their size and 
value exposure. 

Figure 3 shows the breakdown of excess 
returns of these strategies into components 
derived from factors and the unexplained part. 
The fundamental-weighted portfolio does in fact 
rely mostly on exposure to the high-minus-low 
(HML) factor but this is not true for all strategies. 
The low volatility and momentum-tilted portfo-
lios, irrespective of the weighting scheme, derive 
a large portion of their performance from their 
exposure to BAB and MOM factors respectively. 

Moreover, our results confirm that a funda-
mental equity indexation strategy does not add 
anything beyond exposure to the value factor, 
save for a small negative exposure to momen-
tum and a tiny exposure to the BAB factor. It is 
important to note that the five-factor alpha of 
fundamentals-based weighting is insignificant 
at the 95% confidence level, which shows that 
no additional performance benefit exists beyond 
what is explained by these five factors. It has 
often been claimed that in addition to the small-
cap and value tilt, the so-called ‘rebalancing 
effect’ – rebalancing to non-price weights – is a 
source of alpha. However, the absence of alpha 
in the five-factor model indicates that there is 
no such effect in action, at least not in the case 
of fundamentals-based weighting.

However, many of the other strategies tested 
go beyond value and small cap exposure and 
offer pronounced exposure to additional factors. 
At the same time, the presence of a considerable 
portion of unexplained performance suggests 
that the portfolio construction of these indices 

4 Rank-weighted portfolios that are long the 50% low market 
beta stocks and short the 50% high market beta stocks 
are constructed. Betas are estimated using the shrinkage 
method of Vasicek (1973) for long and short legs separately. 
Both long and short portfolios are rescaled to have a beta of 
one at portfolio formation.

captures effects that cannot be explained fully 
by the relevant factors. Possible explanations 
of this unexplained part of performance are 
that the improved diversification scheme allows 
value to be added beyond the explicit factor 
tilts, or that yet other additional factors, which 
are omitted from the factor model, are at work. 
It should be noted that our results show quite 
clearly that smart beta strategies can have expo-
sure to factors other than small size and value. 

This finding may not be surprising, and is fully 
consistent with the academic literature, which 
has documented the importance of various 
equity risk factors beyond value and small cap. 
In fact, it has been documented that risk-based 
strategies (eg, minimum variance and equal risk 
contribution) take on exposures to low beta and 
low idiosyncratic risk factors (De Carvalho et 
al [2012], Clarke et al [2013]), and that stock 
portfolios seeking exposures to momentum and 

2. Five-factor regression
 
Weighting scheme Diversified multi-strategy Score weighting Fundamental
Stock selection Mid cap Momentum Low vol Value Mid cap Momentum Low vol  Value All
Annual alpha 1.13% 0.24% 0.60% 0.76% 2.35% –0.58% –0.50% 1.26% –0.01
Market beta 1.00 0.98 0.85 1.00 1.06 1.04 0.83 1.07 0.99
Small-minus-big beta 0.42 0.20 0.04 0.26 0.47 0.06 –0.20 0.13 0.01
High-minus-low beta 0.33 0.12 0.24 0.45 0.34 –0.05 0.10 0.54 0.31
Momentum beta –0.01 0.18 0.00 0.03 –0.18 0.39 0.06 –0.03 –0.03
Betting-against-beta 0.06 0.06 0.12 0.05 0.01 –0.03 0.12 –0.05 0.02
R-squared 91.6% 95.1% 91.6% 94.7% 91.9% 96.6% 92.4% 95.4% 98.2%

The market factor is the excess returns of the S&P 500 index over the risk-free rate. The yield on Secondary US Treasury Bills (3M) is used as a proxy for the risk-free 
rate. Size, Value and Momentum factors are obtained from Kenneth French’s data library. The Betting-Against-Beta (BAB) factor is obtained from Andrea Frazzini’s 
data library. The Newey-West (1987) estimator is used to correct for autocorrelation and betas significant at the 95% confidence level are shown in bold. Daily total 
returns from 31 December 1973 to 31 December 2013 are used for the analysis. Source: www.scientificbeta.com.

1. The distinction between various smart beta strategies categorised by the kind of  
factor exposure (implicit vs explicit) and the kind of weighting scheme

3. Five-factor performance

 

Broad US stock universe
500 largest market cap stocks

Cap weighting (benchmark)

250 mid-cap stocks
(total market cap)

Fundamentals-based
weighting

Diversified multi-
strategy (x 4)

Score weighting (x 4)

250 momentum stocks
(past returns)

250 low volatility stocks
(past volatility)

250 value stocks
(book/market)

Smart beta strategies

Implicit exposure to value factor
and non-diversified weighting
scheme

Explicit exposure to mid cap/
value/momentum/low vol 
factors and well-diversified 
weighting scheme 

Explicit exposure to mid cap/
value/momentum/low vol 
factors and score-tilted market 
cap (very concentrated) 
weighting scheme 

Fundamental weighted

Performance (over risk-free rate) attribution

Value score weighted
Unexplained (alpha)
Market factor
SMB factor
HML beta
MOM beta
BAB beta

Mid cap diversified multi-strategy

Momentum diversified multi-strategy

Low vol diversified multi-strategy

Value diversified multi-strategy

Mid cap score weighted
Momentum score weighted

Low vol score weighted

–2% 0% 2% 4% 6% 8% 10% 12%

The market factor is the excess returns of the S&P 500 index over the risk-free rate. The yield on Secondary US Treasury Bills (3M) is used as a proxy for the risk-free 
rate. The Size, Value and Momentum factors are obtained from Kenneth French’s data library. The Betting-Against-Beta (BAB) factor is obtained from Andrea Frazzini’s 
data library. All statistics are annualised and daily total returns from 31 December 1973 to 31 December 2013 are used for the analysis. Source: www.scientificbeta.com.
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low-beta factors generate returns that cannot 
be explained by the value and small-cap factors 
(Asness et al [2013a], Asness et al [2013b]). 

However, while our findings are in line with 
this literature, they are in stark contradiction 
to the claims of monkey portfolio proponents 
who argue that there is nothing beyond value 
and small-cap exposure in smart beta strategies. 
Instead, our results suggest that different smart 
beta strategies derive performance from a vary-
ing magnitude of exposures to many different 
factors. These factor exposures can be managed 
explicitly in product design and are therefore 
guided by investment philosophy. 

By not taking into account the different kinds 
of smart beta offerings available in the market, 
monkey portfolio proponents have produced 
a biased exercise based on a very specific set 
of strategies that may serve to prove their 
assertions. Moreover, the biases in selecting 
the strategies under analysis have not been well 
documented, which has led to an overgenerali-
sation of results. Such research unfortunately 
provides very partial information on the charac-
teristics of smart beta strategies. 

Do these smart beta strategies add 
the same or more value when 
inverted?
The second key claim of monkey portfolio pro-
ponents is that smart beta strategies “add the 
same or more value when inverted” (Brightman 
[2013]). 

First of all, we should note that whether 
or not a strategy behaves differently from its 
inverse will depend heavily on the type of 
strategy that one tests. Let us take the exam-
ple of an equal-weighted (also known as 1/N) 
strategy, which is the simplest form of smart 
beta strategy. If one inverts its weights using the 
methodology in Arnott et al (2013), one would 
arrive at the original portfolio (ie, the inverse 
of the 1/N portfolio is the portfolio itself ). 
Therefore both this smart beta strategy and its 
inverse outperform the CW benchmark. Simi-
larly, by using portfolios which are constrained 
to correspond to some optimisation objective 
while keeping a close distance to equal-weighted 
portfolios, one would bias the results in favour 
of the claim that inverse strategies have as much 
merit as the original strategies. 

We use the nine strategies introduced above 
to assess the claim that the performance of 
smart beta strategies remains the same or 

•

4. Performance and risk analysis of upside-down strategies
 
Stock selection Weighting scheme Annualised Annualised Sharpe Annualised relative Annualised Information Outperformance 
  returns  volatility ratio  returns tracking error ratio probability (3Y)
Mid cap Diversified multi-strategy 15.67% 16.69% 0.62 4.72% 6.65% 0.71 74.7%
Large cap Upside-down 12.11% 18.10% 0.38 1.16% 3.45% 0.34 63.8%
High momentum Diversified multi-strategy 14.57% 16.26% 0.57 3.62% 4.83% 0.75 84.5%
Low momentum Upside down 12.53% 19.68% 0.37 1.58% 7.99% 0.20 59.3%
Low volatility Diversified multi-strategy 13.90% 14.34% 0.60 2.95% 6.13% 0.48 76.5%
High volatility Upside-down 13.06% 21.31% 0.36 2.11% 7.77% 0.27 61.7%
Value Diversified multi-strategy 15.70% 16.51% 0.63 4.75% 5.74% 0.83 78.8%
Growth Upside-down 11.61% 18.47% 0.34 0.66% 4.82% 0.14 49.2%
Mid cap Mid cap score weighting 15.40% 18.34% 0.55 4.45% 7.40% 0.60 68.9%
Large cap Upside-down 9.91% 17.80% 0.26 -1.04% 2.72% -0.38 28.3%
High momentum High momentum score weighting 12.91% 18.35% 0.41 1.96% 5.69% 0.34 79.9%
Low momentum Upside-down 8.10% 21.15% 0.13 -2.85% 9.04% -0.32 21.0%
Low volatility Low volatility score weighting 11.49% 14.75% 0.42 0.54% 5.91% 0.09 62.0%
High volatility Upside-down 9.06% 26.07% 0.14 -1.89% 12.42% -0.15 40.4%
Value Value score weighting 14.89% 18.52% 0.52 3.94% 5.94% 0.66 77.6%
Growth Upside-down 8.88% 18.06% 0.20 -2.07% 4.10% -0.51 31.9%
All stocks Fundamental weighted 12.51%  16.84%  0.43  1.56%  3.58%  0.44  69.5%
All stocks Upside-down 12.62%  17.21%  0.42  1.67%  4.08%  0.41  67.0%

The probability of outperformance is the probability of obtaining positive excess returns from investing in the strategy for a period of three years at any point during the history of the strategy. All statistics are annualised and daily total returns from 31 
December 1973 to 31 December 2013 are used for the analysis. The S&P 500 index is used as the cap-weighted benchmark. The yield on Secondary US Treasury Bills (3M) is used as a proxy for the risk-free rate. Source: www.scientificbeta.com.  

increases if their weights are inverted. To 
analyse this effect, we construct the inverse 
or upside-down portfolios for each smart beta 
strategy in a manner similar to that of Arnott et 
al (2013).5 

Figure 4 shows a basic performance com-
parison of portfolios and their upside-down 
counterparts. With the exception of the 
fundamental-weighted portfolio, all smart 
beta portfolios outperform their upside-down 
counterparts and they do so mostly by large 
margins. Value Diversified Multi-Strategy posts 
4.09% returns over its inverse and the Momen-
tum Score Weighted portfolio beats its inverse 
by 4.81% annually. This is because the inverse of 
a factor-tilted portfolio tilts negatively towards 
the rewarded factor and hence does not benefit 
from risk premia. Therefore, investment beliefs 
in the form of explicit factor tilts do indeed play 
an important role in determining performance 
of an investment strategy.

Moreover, the Sharpe ratio and information 
ratio of inverted portfolios is far inferior to 
that of the original strategies. The probability 
of outperformance of the original smart beta 
strategies is also consistently higher than that of 
the respective inverted portfolios. Our findings, 
while perfectly in line with common sense, 
contradict the claims made by monkey portfolio 
proponents.

The fundamental-weighted portfolio is the 
only exception because its inverse portfolio 
shows similar risk and returns characteristics. 
In appearance, the indices termed ‘fundamental’ 
are seen in our exercise to have random perfor-
mance, as indicated by the term ‘monkey’. In 
fact, this is due to the fact that inversion of this 
portfolio reduces the value beta on the one hand 
and increases the small size beta on the other. A 
similar observation can be made when inspect-
ing the results in Arnott et al (2013). 

Assessing smart beta strategies is 
not monkey business
The main arguments of the ‘monkey portfolio’ 
proponents are that all smart beta strategies 
generate positive value and small-cap exposure 
similar to that generated by any random port-
folio strategy, and the inverse of such strategies 
perform similarly or better. While we have not 
attempted to conduct an exhaustive assessment 
of these claims across all possible strategies, our 
analysis of some commonly-employed smart 
beta strategies suggests that these statements 
are false. Our results show that, while some 
strategies such as fundamental equity indexa-
tion are indeed almost solely driven by a value 
tilt and generate similar performance to their 
upside-down counterpart, many smart beta 
strategies display exposure to additional 

5 The idea of turning a strategy ‘upside-down’ is to make counter bets – ie, to overweight stocks that are underweighted in 
the smart beta strategy and vice versa. Therefore to turn factor-tilted strategy ‘upside-down’ would require the remaining 
half of the stock universe to be selected, and then the weights in smart beta portfolios to be inverted on this sub-universe. 
For example, the upside-down version of the Mid-Cap Diversified Multi-Strategy portfolio is the portfolio obtained by 
inverting the Large-Cap Diversified Multi-Strategy portfolio.
Let the weight of a smart beta strategy be given by W. 
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Similarly, the upside-down version of the Mid-Cap Score-Weighted portfolio is the portfolio obtained by inverting the size 
scores of large cap stocks such that larger stocks have higher s-scores. 
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These scores are then used to tilt the market cap weighted portfolio of large cap stocks as follows:
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factors, as well as pronounced differences 
in factor exposures across different strategies. 
Moreover, and perhaps reassuringly, the inverse 
of these strategies generates lower performance.  

Our findings of important differences across 
various smart beta strategies imply that care 
must be taken not to fall into the trap of over-
simplification and over-generalisation. The 
differences in factor exposures across smart beta 
strategies imply that using a particular set of 
indices corresponds to particular factor selec-
tion and factor allocation decisions. Moreover, 
the different factor tilts play an important role 
in shaping the risk-return profile of smart beta 
strategies. Factor-tilted smart beta strategies 
perform due to large positive exposure to 
their respective factors, while their inverted 
counterparts underperform the originals due 
to less pronounced or negative exposure to the 
same factors. When considering the adoption of 
smart beta strategies, investors should care-
fully consider which set of factor exposures is 
best-aligned with their investment beliefs and 
objectives. Selecting among smart beta strate-
gies is not monkey business after all. 

To conclude this article, we are convinced 
that it is in the interest of both investors and 
providers to try to distance oneself from a 
research approach that is overly guided by com-
mercial concerns. While recent years have seen 

the development of new offerings and concepts 
that ultimately lead to better benchmarks in 
terms of absolute (Sharpe ratio) and relative 
(information ratio) performance, it is a shame 
that this progress is denied by research that 
lacks rigour and aims to lead one to believe 
that since everything is identical, it is better to 
choose first-generation smart beta offerings, 
which have longer live track records and more 
commercial references. 
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The EDHEC European ETF 
Survey 2014 results

A t the end of 2014, EDHEC Risk Institute 
conducted its eighth survey1 of Euro-
pean investment professionals on the 

usage and perceptions of exchange-traded funds 
(ETFs). We obtained responses from 188 invest-
ment decision-makers who use ETFs, including 
board members and CEOs (17%), CIOs, CROs, 
heads of asset allocation or heads of portfolio 
management (32%), and portfolio or fund 
managers (25%). About half of the respondents 
were located in the UK, Switzerland or France. 
Respondents were mainly from medium to large 
companies (80% of them) and they together have 
assets under management of at least €2.4trn. 

Responses provide interesting insights into 
the appreciation of ETFs in general, with the 
confirmation of a long-term trend established 
in our past surveys, which shows that satisfac-
tion with products is stable at high levels, and 
an increasing appetite to rely on ETFs for ever 
more aspects of portfolio management. Moreo-
ver, we observe a recent increase in interest 
in ETFs tracking smart beta indices. However, 
when it comes to smart beta ETFs, investment 
professionals also have strong quality require-
ments for the underlying indices, most notably 
in terms of transparency. 

In the present article, we sum up the key 

Véronique Le Sourd, Senior Research Engineer, EDHEC-Risk Institute

results of the survey, relating to ETFs in general, 
as well as smart beta ETFs.

ETFs are seen as high quality 
instruments
Satisfaction with standard ETFs has generally 
remained at high levels, especially for traditional 
asset classes, as shown in figure 1. Equity, gov-
ernment bond and corporate bond ETFs exhibit 
satisfaction rates higher than or equal to 90%. In 
addition, for bond ETFs, in particular corporate 

bond ETFs, satisfaction rates have increased 
considerably over time. The lowest value for 
corporate bonds was observed in 2009, with a 
satisfaction rate of 61%. Since then, an increase 
in the rate of satisfaction from year to year has 
been observed to stabilise at around 90% since 
2013. Satisfaction rates for both corporate 
bonds and government bond ETFs are now simi-
lar to those for equity ETFs. With a satisfaction 
rate of 94%, government bond ETFs obtain the 
highest rate of satisfaction among all catego-

1 Amenc, N., F. Ducoulombier, F. Goltz, V. Le Sourd, A. Lodh, E. Shirbini 
(2015). The EDHEC European ETF Survey 2014. EDHEC-Risk Publication 
produced with the support of Amundi ETF & Indexing.

1. Satisfaction with ETFs or ETF-like products over time 
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This figure indicates the percentages of respondents that are satisfied with ETFs or ETF-like products for different asset classes over time. The percentages are based on 
the results of EDHEC ETF surveys from 2006 and 2008 to 2014.
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ries of ETFs this year, closely followed by 
equity ETFs, with a satisfaction rate of 91% and 
by corporate bond ETFs, with a satisfaction rate 
of 90%. Without doubt, the increasing variety of 
products and the increasing competition among 
bond ETF providers have given investors ample 
room to choose high quality products. 

Conversely, satisfaction rates for alternative 
asset class ETFs are either much lower, such as 
that of commodity ETFs (72%), or much more 
unstable over time, like that of real estate ETFs 
and infrastructure ETFs, even though the latter 
two achieve quite a high satisfaction rate this 
year (90% and 86%, respectively), or both lower 
and unstable, such as that of hedge fund ETFs 
(62%), which this year reach one of their highest 
levels of satisfaction.

These results suggest the existence of chal-
lenges faced by product providers in replicating 
indices or finding relevant indices for such asset 
classes.

Another interesting result from our survey is 
that respondents plan to further increase their 
use of ETFs (see figure 2). We note that the 
percentage of respondents who plan to increase 
ETF usage is stable over time at around 60% since 
2011. Moreover, this interest in increasing ETF 
usage can be contrasted with the lower percent-
age of investors who plan to increase their use 
of other instruments such as futures and index 
funds (about 20% for them both), or TRS (about 
10%). It thus appears that ETFs not only benefit 
from increasing interest in index investments, 
but also that ETF users plan to favour ETFs over 
other indexing instruments such as futures. 

A large majority of respondents (64%) declare 
that increasing the use of ETFs will serve as a 
substitute to the use of active managers, while 
42% will substitute ETFs to the use of other 
index products (see figure 3). Further, this 
replacement will primarily be motivated by 
costs for most respondents (70%), but also by 
performance (45%), while liquidity and transpar-
ency are the last criteria given, with 38% and 37% 
of respondents, respectively.

Investors perceive ETFs as generally offering 
high tracking quality, with 97% of respondents 
evaluating the tracking quality of ETFs as very 
good or fairly good. It is interesting to note 
that, while arbitrage trading between ETFs and 
the underlying basket of cash securities was 
an activity used by a considerable fraction of 
respondents in the past, there is currently very 
low interest in this type of use, suggesting that 
respondents perceive ETF pricing relative to 
NAV to be accurate. In 2010 the percentage 
of respondents who frequently use ETFs for 
arbitrage purposes was 10%. In 2012, only 5% of 
respondents frequently used ETFs for arbitrage. 
Since 2013, none of the respondents declare 
that they frequently use ETFs for arbitrage. 

Figure 4 indirectly examines the efficiency of 
the ETF market against the underlying markets 
and the results show that slightly more than 
half of respondents (54%) watch information 
on ETFs frequently instead of doing it directly 
on the underlying market (as indicated by the 
sum of the ‘Very often’, ‘Often’ and ‘Sometimes’ 
responses). It seems that ETFs are having an 
increasingly positive impact on the price effi-
ciency of the underlying markets over time. This 
is in line with Hasbrouck (2003) and Tse et al 
(2006), who show a clear price leadership of the 
ETF market over the spot market, which sug-
gests that ETFs process information faster than 
the spot market. Overall, both the observations 
of practitioners as reflected in the responses to 
our survey and the empirical academic literature 
suggest that ETFs are having an increasingly 
positive impact on the price efficiency of finan-
cial markets.

Smart beta ETFs
For the second year in our survey, and in view of 
the considerable development of new forms of 
indices, we asked respondents about their use of 
products tracking smart beta indices. It appears 
from the results that investors show high 
interest in smart beta ETFs and have strong 
requirements for them. A quarter of respond-
ents (25%) already use products tracking smart 
beta indices, and two-fifths of them (40%) do not 
currently invest in such products but are consid-
ering investing in them in the near future (see 
figure 5). The fact that there are more respond-
ents who are considering an initial investment 

2. Will you increase your use of the following index products?

3. Reasons for increasing use of ETFs

4. Do you watch information on ETFs to gain access to information about 
the underlying securities
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This figure indicates the future potential to change each of the mentioned products by investors over time. The percentages are based on the results of EDHEC ETF 
surveys from 2006 and 2008 to 2014.

These two figures indicate the reasons and motivations given by respondents for planning to increase their use of ETFs. More than one response could be given.

This figure indicates how frequently respondents watch information on ETFs to gain access to information about the underlying securities. Non-
responses are reported as ‘no answer’ so that the percentages for all categories add up to 100%.

“Slightly more than half of respondents
watch information on ETFs frequently
instead of doing it directly on the 
underlying market. It seems that ETFs
are having an increasingly positive 
impact on the price efficiency of the 
underlying markets over time”
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than there are respondents actually investing 
implies that we are likely to see strong growth of 
usage of smart beta ETFs in the future. 

Moreover, when asked about their list of 
top priorities for future product development 
in the ETF space, smart beta ETFs dominate 
on the list of top items mentioned by investors 
(see figure 6). In fact, among the six biggest 
priorities seen by investors, four concern indices 
relating to smart beta approaches, namely smart 
beta equity (37%), equity factor (31%), equity 
style (29%), and smart beta bond (25%), with 
the remaining two items concerning emerging 
market ETFs for stocks (43%) and bonds (27%).
This large use of ETFs based on smart beta 
indices, as well as the wishes for additional 
development, may be explained by the favour-
able perception that respondents have of 
smart beta indices as tools for improving their 
investment process, as shown by their answers 
to further questions. As shown in figure 7, more 
than two-thirds of respondents (71%) think that 
smart beta indices provide significant potential 
to outperform cap-weighted indices in the long 
term and more than four respondents out of five 
(81%) think that they avoid cap-weighted indices 
being concentrated in very few stocks or sectors. 
The same proportion of respondents thinks that 
diversification across several weighting method-
ologies allows risk to be reduced and adds value, 
while 82% of respondents agree that smart beta 
indices allow factor risk premia, such as value 
and small-cap, to be captured. Thus, capturing 
factor premia is a prime motivation for invest-
ment in smart beta ETFs for a large majority of 
respondents. 

Interestingly, an even greater share of 
respondents (88%) agrees that smart beta 
indices require full transparency on method-
ology and risk analytics diversification across 
several methodologies. Transparency is not 

only the best protection against the risks aris-
ing from conflicts of interests, but it is also 
instrumental in improving the informational 
efficiency of the indexing industry. In view of 
the increased diversification and sophistica-
tion of the rapidly growing indexing industry, 
achieving informational efficiency should be a 
key priority. While transparency is important 
for market indices – ie, indices that aim to 
represent a given market or segment – it is all 
the more so for smart beta indices. Indeed, 
while these new forms of indices can provide 
investors with improved risk-reward profiles 
or other benefits, they bring distinct risks of 
their own. Unfortunately, these indices’ low 
level of transparency, which is routinely justi-
fied by the use of proprietary models, makes 
the evaluation of risks difficult.

5. Use of products tracking smart 
beta indices 

 

0.8

1.0

1.2

0.8

1.0

1.2

Investing in such products
Considering investment in such
products in the near future
Not investing and not considering
investing in such products in
the near future

25%

40%

35%

This figure indicates the percentages of respondents that reported using 
products tracking smart beta indices, as well the percentage of respond-
ents that plan to use them in the future. Non-responses are excluded.

 

Equity emerging market ETFs
ETFs based on smart beta indices

ETFs based on factor indices
Equity style ETFs

Emerging market bond ETFs
ETFs based on smart bond indices

Commodity ETFs
Corporate bond ETFs

Volatility ETFs
High yield bond ETFs

Real estate ETFs
Ethical/SRI ETFs

Infrastructure ETFs
Hedge-fund-like ETFs

Currency ETFs
Actively managed equity ETFs

0 5 10 15 20 25 30 35 40 45 %

This figure indicates how many respondents would like to see further development in the future for different ETF products. Respondents were able to choose more 
than one product.

6. What type of ETF products would you like to see developed further in future?

7. Agreement of respondents with statements about smart beta indices
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The research from which this article was drawn 
was produced as part of the Amundi ETF & 
Indexing ETF and Passive Investment Strategies 
research chair at EDHEC-Risk Institute.
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“It appears that the main argument for
respondents to use alternative equity beta
is to gain exposure to rewarded risk 
factors, as well as to improve 
diversification relative to cap-weighted
indices, two arguments that are in 
accordance with the main criticisms of
cap-weighted indices”

Use of alternative equity beta 
strategies and perceptions of 
investment professionals

A lternative equity beta investing has 
received increasing attention in the 
industry recently. Though products in 

this segment currently represent only a fraction 
of overall assets, there has been tremendous 
growth recently in terms of both assets under 
management and new product development. 
In this context, EDHEC-Risk recently carried 
out a survey1 among a representative sample of 
investment professionals to identify their views 
and uses of alternative equity beta. The present 
article displays the main results of this survey.

While ‘smart beta’ is used broadly in the 
industry as a catch-all phrase for new indexation 
approaches that deviate from broad cap-
weighted market indices, a recent trend is the 
appearance of factor indices that specifically 
target certain rewarded risk factors. In fact, 
the early generation of smart beta approaches 
(Smart Beta 1.0) aimed either at improving 
portfolio diversification relative to heavily 
concentrated cap-weighted indices (examples 
of such approaches are equal-weighting or 
equal-risk contribution, to name but two) or 
at capturing additional factor premia available 
in equity markets (such as value indices or 
fundamentally-weighted indices, which aim to 
capture the value premium). 

A potential shortcoming of focusing only on 
either improving diversification or capturing 
factor exposures is that the outcome, though 
improving upon broad cap-weighted indices, 
may be far from optimal. In fact, diversifica-
tion-based weighting schemes will necessarily 
result in implicit exposure to certain factors, 
thus carrying the risk of unintended conse-
quences for investors who may not be aware 
of the implicit factor exposures. Factor-tilted 
strategies, which do not consider a diversi-
fication-based objective, on the other hand, 
may result in highly concentrated portfolios to 
achieve their factor tilts. More recently, inves-
tors have started to combine both factor tilts 
and diversification-based weighting schemes to 
produce well-diversified portfolios with well-
defined factor tilts, using a flexible approach 
referred to as Smart Beta 2.0. This approach, 
in particular, allows the design of factor-tilted 
indices (by using a stock selection based on 

factor-related characteristics of stocks) which 
are also well diversified (through the use of a 
diversification-based weighting scheme among 
the stocks with the desired factor exposures). 
Such an approach is also referred to as ‘smart 
factor investing’ as it combines both the smart 
weighting scheme and the explicit factor tilt 
(see Amenc et al [2014a]). More recently, 
investors are increasingly turning their atten-
tion to allocation decisions across such factor 
investing strategies to generate additional 
value-added (see Amenc et al [2014b]). 

Investment practices in alternative equity 
beta strategies are currently evolving at a 
fast pace, in line with an increasing variety 
of product offerings, and thus our survey was 

not aimed at providing a definitive account of 
practices in this area. However, with offerings 
and communication by providers increasing, 
the discussion of such strategies rarely provides 
a buy-side perspective. Our survey aims to fill 
this gap and provide the investors’ perspective 
on such strategies. In our survey, we prefer the 
term ‘alternative equity beta’ to refer to such 
strategies. The objective of our survey was to 
gain insights into investor perceptions relating 
to such advanced beta equity strategies, but 
also into the current uses they make of such 
strategies. We cover both long-only strategies 
and long/short strategies but focus specifically 
on equity investments, and deliberately omit 
questions concerning alternative beta strategies 
in other asset classes. We asked respondents 
about their current use, familiarity, satisfaction, 
and future plans with alternative beta strategies. 
Moreover, we gathered information on the due 
diligence process and the quality criteria that 
investors use to evaluate such strategies and 
assess their suitability for their own investment 
context. Before turning to some key results from 
our survey, we briefly introduce the methodol-
ogy below.    

Methodology and data
The survey allowed us to collect the opinions 
of 128 respondents, largely representative of 
alternative equity beta users. The survey covers 
different parts of the world; however, Euro-
pean respondents were predominant as they 
represent two-thirds of the sample, while 16% 
of respondents were from North America and 
17% from other parts of the world, including 
Asia Pacific, the Middle East, Africa and Latin 
America. The respondents to the survey were 
mainly asset managers (64%) and institutional 
investors (20%). The majority of respondents 
were also key investment decision-makers, 
including board members and CEOs (12%), 
CIOs, CROs, heads of asset allocation or heads 
of portfolio management (31%), and portfolio 
or fund managers (27%). Respondents were 
mainly from large firms having over €10bn in 
assets under management (51%) or medium-
sized companies with assets under manage-
ment of between €100m and €10bn (39%).  

Use of alternative equity beta and 
satisfaction rates
From this survey, it appears that the main argu-
ment for respondents to use alternative equity 
beta is to gain exposure to rewarded risk factors, 
as well as to improve diversification relative 
to cap-weighted indices2, two arguments that 
are in accordance with the main criticisms of 
cap-weighted indices. Respondents also declare 
that they are strongly motivated by the potential 
of alternative equity beta strategies to provide 
lower risk and higher returns than cap-weighted 
indices, as well as by the transparency and low 
costs3 of these strategies. 

Respondents appear to be more familiar 
with long-only strategies than with long/short 
strategies. Consequently, the highest rates of 
investment, as well as the potential for increas-
ing the investment in the future, are to be found 
among long-only strategies (see figure 1 on page 
14). 61% of respondents invest in low volatility 
and value strategies, and 52% of respondents 
invest in fundamental-weighted strategies, 
which were the strategies respondents indicate 
they were most familiar with. However, only 
31% of respondents invest in the equal-weighted 
strategy, a naive strategy, though they are very 
familiar with it. The decorrelation approach 
appears to have potential for development in the 
future. While only 23% of respondents already 
invest in this type of strategy, 20% declare that 
they are likely to increase their investment in 
the strategy in the future, while another 22% are 
currently examining a possible investment in 
the strategy.

When asked to give their opinion about 

Véronique Le Sourd, Senior Research Engineer, EDHEC-Risk Institute

1  Amenc, N., S. Badaoui, F. Goltz, V. Le Sourd, A. Lodh. 2015. Alternative 
Equity Beta Investing: A Survey. EDHEC-Risk Publication produced with the 
support of Newedge. The survey was conducted in 2014.
2 These two arguments were respectively rated 1.22 and 1.13, on average, 
on a scale from –2 (strong disagreement) to +2 (strong agreement).
3 These motivations were respectively rated 3.74, 3.50, 3.07 and 3.04, on 
average, on a scale from 1 (weak motivation) to 5 (strong motivation).
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•the current offering for the smart beta 
strategies they declare that they invest in, 
respondents credit all strategies, on average, 
with a positive rate of satisfaction (see figure 
2). However higher satisfaction rates were 
obtained for long-only strategies, with the 
best score for the value strategy. In addition, 
long-only strategies respondents were the 
most familiar with received the highest rates 
of satisfaction, while the correlation between 
familiarity and satisfaction is not to be found 
among long-short strategies. For example, 
timing strategies were the ones respondents 
were the most familiar with, but the rate of 
satisfaction is one of the lowest among long/
short strategies.

Challenges in evaluating and 
implementing alternative beta 
strategies
When they want to invest in alternative equity 
beta strategies, investors face different chal-
lenges that prevent them from investing more 
in alternative equity beta strategies. Not 
surprisingly, in view of the previous results, 
investors have better knowledge of evaluating 
and implementing long-only strategies than 
long/short strategies (see figure 3). This relative 
lack of familiarity with long/short strategies is 
reflected in many additional and detailed results 
in our survey. Overall, it appears that investors 
feel that long/short strategies are too difficult to 
implement, and do not have extensive knowl-
edge of these strategies or practical experience 
with investing in them. This is a notable differ-

1. Considering your own investment, please indicate your current status for each of the following strategies

For each of the strategies, this figure indicates the percentage of respondents that already invest in it, together with the percentage of respondents that are likely to increase their investment in the future. It also shows the percentage of respond-
ents that do not invest in the strategy at the present time, but are considering a possible investment in the future.
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The satisfaction was rated from –2 (not at all satisfied) to +2 (highly satisfied). Only categories that respondents invest in according to their previous answers (see 
exhibit A) are displayed. This  figure gives the average score obtained for each strategy.

2. Please indicate your satisfaction with the following offerings
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4 This argument was rated 1.04, on average, on a scale from –2 (totally disagree) to +2 (completely agree).
5 These two arguments were respectively rated 0.39 and 0.27, on average, on a scale from –2 (totally disagree) to +2 (completely agree).
6 This argument was rated –0.20, on average, on a scale from –2 (totally disagree) to +2 (completely agree).
7 These two factors obtained a score of 3.28 and 2.93, respectively, on a scale from 0 (no confidence) to 5 (high confidence).
8 For each alternative equity beta strategy, respondents were asked to rate each aspect, including construction principles, implementation, 
long-term outperformance, drivers of outperformance and underlying risks.
9 Respondents were asked for the number of full-time staff mainly concerned with the evaluation of advanced beta offerings, the evaluation 
of cap-weighted indices and passive investment products and the evaluation of active managers.
10 Concerning the evaluation of investment strategies and products, including advanced beta offerings, cap-weighted indices and passive 
investment products and active managers, respondents were asked to indicate what they see as a challenge among the following: lack of 
transparency on methodology, lack of access to data, lack of availability of live track records, lack of after-cost performance data, lack of 
availability of analytics and lack of availability of independent research.
11 Respondents were asked to evaluate the relative importance of the various dimensions of risks in the assessment of alternative equity 
beta strategies and to give their opinion about the availability of information on each type of risk.

ence with respect to long-only strategies, which 
are more widely used, and better understood by 
respondents according to their own account. 

However, even for long-only strategies, 
it appears that investors are familiar with 
construction principles, but less familiar with 
underlying risks and drivers of performance, 
suggesting that providers do not offer a lot of 
information on performance drivers and risks. 

In addition, it appears from the survey that 
respondents allocate fewer resources for the 
evaluation of alternative beta compared to the 
evaluation of active managers. The evalua-
tion of advanced beta offerings is firstly based 
on the use of independent research and on 
research published by providers, as well as on 
analytic tools, while meeting with providers is 
more important to evaluate active managers.

Respondents also see more challenges in 
evaluating smart beta offerings compared to 
active managers or cap-weighted indexing 
products. The lack of access to data, in particu-
lar live and after-cost performance, and the lack 
of transparency on the methodology are seen as 
key challenges. The evaluation of the risks of the 
strategies is also a big challenge in the evalua-
tion process. Strategy-specific risks and specific 
risks related to factor tilts appear to be the most 
important risk for survey respondents, while the 
relative risk of underperforming cap-weighting 
indices periodically is the least important risk 
for them. Further, all respondents agree that 
information about risk is not widely available 
from product providers, whatever the risk 
dimension. Costs and transparency are crucial 
for respondents to evaluate strategies, and 
theoretical justification is about as important to 
them as live performance. 

In terms of implementation, respondents 
agree that advanced beta has strong diversifica-
tion potential of various strategies, but also 
assert that well-designed offerings for this use 
are not widely available yet, which prevents 
them from using alternative beta strate-
gies in this way. It appears that respondents 
prefer long-only strategies to gain exposure 
to alternative risk premia, in particular due to 
perceived implementation hurdles for long/
short strategies.

The importance of factors as 
performance drivers
According to respondents, the performance 
of alternative beta strategies is explained by 
factor tilts4. Thus, factors are seen as the main 
performance driver for alternative beta. To a 
lesser extent, respondents also consider that 
the performance of alternative equity beta 
strategies is partly explained by rebalancing 
effects, as well as diversification5. Respondents 
are less convinced that the performance of 
alternative equity beta strategies is the result of 
data mining6. Value and small cap are the two 
factors considered by respondents as the most 
likely to be rewarded in the next 10 years7.
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For each alternative equity beta strategy, respondents were asked to rate each aspect, including construction principles, implementation, long-term outperformance, 
drivers of outperformance and underlying risks. The familiarity was rated from –2 (do not know about the topic) to +2 (very familiar). The figure displays the average 
score across all strategies.

3. Which alternative equity beta strategies are you familiar with?

Finally, according to respondents, the 
important characteristics for factor-tilted strate-
gies is not only to provide the highest possible 
correlation with a factor, while maintaining 
neutral exposure to other risk factors, but also 
to provide the best ease of implementation at a 
low cost, and to achieve the best possible reward 
for a given factor. At the same time, it appears 
that current products are seen as inadequate for 
these requirements, with the worst score being 
obtained by the ability of current products to 
hedge undesired risk exposures.

Key challenges for advanced equity 
beta investing
Overall, our survey respondents’ answers to 
an extensive questionnaire on their use of and 
perception of smart beta show that respondents 
have an overwhelming interest in advanced beta 
equity strategies. However, across the various 
sections of the questionnaire, respondents 
raised important concerns and several chal-
lenges regarding advanced beta investing in 
practice. While it is beyond the scope of this 
article to provide a detailed discussion and 
report on the results of our survey, we can 
provide an overview of the main challenges. In 
fact, across answers to different questions in 
our survey, the following 10 key conclusions 

emerge:
• Investors are familiar with the construction 
principles of advanced beta strategies – rated 
1.04, on average, on a scale from –2 (totally 
disagree) to +2 (completely agree) – but less 
familiar with underlying risks and drivers of 
performance (respectively rated 0.39 and 0.27, 
on average).8

• Respondents allocate relatively few resources 
to the evaluation of alternative beta. The aver-
age respondent uses fewer than two full-time 
staff (1.77) to evaluate alternative beta offerings, 
a much lower number than that used to evaluate 
active managers (3.42)9. 
• Respondents see bigger challenges with 
evaluating advanced beta offerings, with an 
average score of 3.21 on a scale from 1 (weak 
challenge) to 5 (very strong challenge), than 
with evaluating active managers or cap-weighted 
indexing products, with average scores of 2.02 
and 2.87 respectively10.
• Lack of access to data, rated 3.15, on average, 
on a scale from 1 (weak challenge) to 5 (very 
strong challenge), in particular live and after-
cost performance, rated 3.63 and 3.34 respec-
tively, on average, and analytics, rated 2.95 on 
average, are seen as key challenges. 
• For all types of risks, respondents agree that 
information is not widely available from product 
providers. The risk rated as the most important 
– risk related to factor tilt, rated 0.77, on aver-
age, on a scale from –2 (totally unimportant) 
to +2 (highly important) – is also one of those 
with the least information available according 
to respondents, who give a score of –0.10 on 
average to the availability of the information on 
a scale from –2 (strongly disagree that informa-
tion is widely available) to +2 (strongly agree 
that information is widely available)11.
• Respondents’ answers show that the theoreti-
cal justification of a strategy is seen as about as 
important as live performance, rated 1.14 and 
1.24, respectively, on a scale from –2 (strongly 
disagree that it is important) to +2 (strongly 
agree) highlighting the need for product •



INVESTMENT&PENSIONS EUROPE SPRING 2015

16 | EDHEC-Risk Institute Research Insights

Analysing geographic exposure 
for performance reporting of 
equity portfolios

12 Respondents were asked to indicate their agreement with the impor-
tance of a list of proposals concerning alternative equity beta strategies.
13  Respondents were asked to indicate the measures they use to assess 
implementation aspects of alternative equity beta strategies.
14 Respondents were asked to indicate the method they prefer, based on a 
list of criteria, to gain exposure to alternative risk premia.
15 Respondents were asked to express their agreement with a list of state-
ments relating to the combination of alternative equity beta strategies.
16 Respondents were asked which requirements they consider to be 
important for a factor-tilted alternative equity beta strategy and to indicate 
if currently available products fulfill each requirement.

•

providers to focus not only on recent perfor-
mance but also on the fundamental economic 
reasons for a strategy’s performance benefits12. 
• Implementation is a key aspect for respond-
ents, who commonly use a wide array of 
measures to assess implementation of alterna-
tive equity beta strategies (turnover, transaction 
costs, etc), implying that product providers need 
to carefully consider implementation in product 
design13.  
• Respondents prefer long-only strategies to 
gain exposure to alternative risk premia, in par-
ticular due to perceived implementation hurdles 
for long/short strategies. Long-only-tilted strat-
egies obtained an average score of 1.01 for ease 
of implementation on a scale from –2 (weakly 
prefer) to +2 (strongly prefer), compared with 
0.35 for long/short strategies14.
• While respondents agree that advanced beta 
has strong diversification potential through vari-
ous strategies, with an average score of 0.84 on a 
scale from –2 (strongly disagree) to +2 (strongly 
agree), they also agree that well-designed offer-

ings for this use are not widely available yet, 
with an average score of –0.12 on a scale from 
–2 (strongly disagree) to +2 (strongly agree), 
which prevents them for using alternative beta 
strategies in this way15.
• Respondents require more from factor 
investing strategies than simply providing the 
right direction of exposure, rated 1.24 on a scale 
from –2 (not at all important) to +2 (important), 
notably to provide an efficient risk-adjusted 
return for a factor exposure, rated 0.93, with 
ease of implementation, rated 1.17. Current 
products are seen as insufficient for these 
requirements, as the achievement by current 
products of these requirements are rated 0.49, 
0.19 and 0.25, respectively on a scale from –2 
(not fulfilled at all) to +2 (completely fulfilled)16.

The robustness of the answers given by 
respondents in this survey was tested by con-
sidering the results by category of respondents, 
according to their activity, their country and 
the size of the company. Similar results were 
obtained whatever category respondents belong 
to, proving that the results of this survey are 
quite robust, as they are not related to a specific 
category of respondents.

While our survey results suggest that 
advanced beta equity investing is a promising 
avenue for the investment industry, our results 
also contain a note of caution, in that there is a 
risk that the good idea of advanced beta equity 
investing may end up being compromised by 
practical investment challenges and perceived 
insufficiencies of current products, notably 
in the form of insufficient transparency and 
insufficient information. These results confirm 
earlier research on the need for transparency 

Performance and risk reports of equity 
portfolios frequently report a breakdown 
of portfolio holdings by geography, based 

on simple markers such as the stock’s primary 
listing and the firm’s place of incorporation 
and headquarters. However, it is questionable 
whether these markers are relevant for the 
underlying geographic exposure of a stock. For 
example, should an auto-maker that is listed, 
headquartered and incorporated in Germany, 
and sells its cars mainly to the US and China 
be considered as providing exposure to Ger-
many, or even to Europe? Should stock of a 
Swiss-listed and headquartered pharmaceutical 
company which sells its products worldwide be 

of index investors in general (see Amenc and 
Ducoulombier [2014]). Moreover, investors’ 
responses to our survey suggest that they are 
likely to require more education not only on 
the benefits but also on the risks of advanced 
beta investing, the need to dedicate sufficient 
resources to due diligence on the buy-side, to 
have access to readily-available strategy and 
factor combinations, and to have more suit-
able factor investing products. We hope that 
our survey provides food for thought for both 
investors and product providers, and helps 
to raise awareness on issues that need to be 
addressed for advanced beta strategies to reach 
their full potential. 

The research from which this article was drawn 
was produced as part of the Newedge Advanced 
Modelling for Alternative Investments research 
chair at EDHEC-Risk Institute.
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considered to provide exposure to ‘Switzerland’ 
or even to Europe? Beyond such examples, in 
a world of increasing globalisation, it is clear 
that the typical markers used for labelling firms 
as belonging to a certain country lose their rel-
evance. In fact, even the practice of assigning a 
unique nationality for each stock seems obsolete 
in a world with multinational corporations. This 
question has numerous implications, whether 
involving performance attribution or geographi-
cal risk measurement for portfolios, and of 
course for investors’ and managers’ strategic or 
tactical allocation choices. 

At the same time, changes in account-
ing standards have made firm-level data on 

business activity across geographic segments 
much more widely available over the recent 
decade. Given the rich information available on 
the breakdown of sales in particular, a natural 
question is whether such data can be used to 
obtain more meaningful geographic exposure 
reporting of equity portfolios. In this article we 
analyse the usefulness of a company’s reported 
geographic segmentation data (total sales disag-
gregated into sales from different geographies) 
in performance reporting. First, we analyse the 
application of geographic segmentation data in 
reporting the geographic exposure (proportion 
of sales coming from different geographies) of 
equity portfolios. Second, we analyse the appli-
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* Evaluation conducted on live track record period beginning on December 20, 2013, for Equal-Weight (EW)-allocation Scientific Beta Multi-Beta Multi-Strategy indices and Equal Risk 
Contribution (ERC)-allocation Scientific Beta Multi-Beta Multi-Strategy indices for all developed world regions, compared to the simulated track records for the same Scientific Beta indices 
with an inception date of June 21, 2002, for the EW allocation and December 19, 2003, for the ERC allocation, with calculations up to December 31, 2014. For the period since inception (June 
21, 2002 to December 31, 2014), the average annualised excess return of these Scientific Beta indices compared to the reference cap-weighted index is 2.95% (information based on historical 
simulation). Source: www.scientificbeta.com. 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.

www.scientificbeta.com

LIVE  IS BETTER
Since they are based most often on systematic and transparent  
weighting rules,  smart beta indices can provide simulated long-term 
historical track records.  

Nonetheless, however long the historical track record might be, it can 
always be questioned. The rebalancing rules or the choice of factors 
for the smart beta indices may have been chosen to optimise the 
in-sample performance. 

Relying on academic consensus for factor definitions and weighting 
methods, the Scientific Beta indices that are drawn from EDHEC-Risk 
Institute’s research want to avoid these robustness problems. 

It’s not surprising therefore that the live track records of our Scientific 
Beta Multi-Beta Multi-Strategy indices are as good as the simulated 
track records*.

18% improvement in relative performance with an average annualised 
outperformance of 3.49% compared to the reference cap-weighted
index. 

94% improvement in information ratio relative to the reference 
cap-weighted index with an annualised average of 1.33. 

For more information, please visit www.scientificbeta.com
or contact Mélanie Ruiz on +33 493 187 851

or by e-mail to melanie.ruiz@scientificbeta.com
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2 Source: www.scientificbeta.com/#/tab/article/
eri-scientific-beta-universe-construction-rules
3 Source: http://unstats.un.org/unsd/snaama/dnllist.asp
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1. Non-European and emerging market exposure of top 50 companies (by 
market capitalisation weight) in STOXX Europe 600
 
 Non-European sales Emerging market sales 
 (% of total sales) (% of total sales)
Nestlé R 70.80% 33.46%
HSBC HDG.  69.70% 26.91%
Novartis R 70.83% 25.94%
Roche Holding 71.04% 20.37%
Anheuser-Busch Inbev 83.12% 41.00%
Vodafone Group 29.29% 29.29%
Sanofi 68.36% 27.46%
BP 62.97% 20.41%
GlaxoSmithKline 70.79% 28.20%
Royal Dutch Shell A 57.37% 26.54%
Total 46.00% 25.43%
L’Oreal 52.44% 20.75%
British American Tobacco 66.66% 45.14%
SAP  68.81% 0.00%
Siemens 49.03% 22.32%
Bayer 58.80% 30.74%
LVMH 69.53% 34.20%
BASF  69.29% 28.39%
Inditex 25.22% 12.75%
ENI 37.51% 39.39%
Banco Santander 57.15% 56.36%
Novo Nordisk B 70.56% 13.70%
Lloyds Banking Group 4.22% 1.91%
BNP Paribas 27.60% 14.96%
Allianz 40.03% 18.70%
UBS R 52.45% 7.03%
Daimler 67.27% 24.59%
Unilever Certs. 72.96% 29.96%
AstraZeneca 71.26% 25.49%
Telefonica 50.46% 48.29%
BG Group 64.55% 23.25%
Rio Tinto 87.31% 49.53%
Glencore 49.21% 30.05%
Barclays 54.44% 28.09%
BHP Billiton 88.40% 52.14%
BMW 67.38% 37.24%
Standard Chartered 98.32% 37.37%
Deutsche Telekom  30.44% 4.62%
Unilever 72.96% 29.96%
Reckitt Benckiser Group 44.37% 50.10%
ABB Ltd N 64.22% 34.28%
Hennes & Mauritz B 38.05% 19.95%
Danone 48.02% 25.88%
GDF Suez 20.87% 14.00%
AXA 41.61% 5.91%
BBV.Argentaria 64.69% 52.73%
Richemont N 76.51% 44.49%
Nordea Bank 3.45% 7.66%
EDF 9.38% 4.24%
Deutsche Bank 38.55% 17.52%

The table lists the non-European market and emerging market sales, as % of total sales, of the top 50 companies in the STOXX Europe 600 by market 
capitalisation. The index constituents and market capitalisation weight are as of end of June 2013, for which sales data is taken for fiscal year 2012. 
The source of geographic segmentation data is DataStream (Worldscope). If a company reports sales for a region (other than country-level), we 
break down regional sales to country-level sales based on the GDP weight of the country in the region (see Section 1).

cation of  geographic segmentation data in 
performance attribution, where we attribute the 
performance of a developed market index to the 
performance of portfolios having varied levels 
of exposure to emerging markets (or official 
regional markets). 

We use and extend early research on 
geographic segmentation data (see, eg, Roberts 
[1989], Balakrishnan et al [1990] and Ahadiat 
[1993] on the use of segmented data for fore-
casting earnings) to reporting geographic risk 
exposure and performance attribution. While 
we have conducted a similar analysis on the US 
and Asian stock market indices, in this article 
we illustrate our methodology and results using 
selected European indices. We mainly focus on 
the STOXX Europe 600 index representing large 
and medium-sized securities from 18 developed 
European countries. Section 1 describes data 
and methodology. Section 2 and Section 3 
demonstrate applications of geographic segment 
data. We provide a complementary analysis 
focusing on a UK index, the FTSE 100, in a 
separate box. Finally, section 4 concludes. 

Section 1: data and methodology
We report geographic exposure of the index 
constituents at the end of June every year over 
10 years (2004–13). For the index constituents 
as of June t, we consider sales for fiscal year t–1 
in order to avoid look-ahead bias. 

The source of geographic segmentation 
data is DataStream (Worldscope). It provides a 
geographic breakdown of sales as reported by 
companies.

We report the geographic exposure of index 
to four regions (Americas, Europe, Middle 
East & Africa and Asia & Pacific) as well as to 
developed and emerging markets. To determine 
countries that constitute the above mentioned 
four regions, we rely on United Nations Statis-
tics Division (UNSD)1, which groups individual 
countries (economies) into sub-regions, further 
aggregated into geographic regions (continents). 
UNSD does not have any standard methodology 
to classify countries into developed and emerg-
ing market, thus the classification of countries 
into developed or emerging is based on ERI 
Scientific Beta’s methodology2. Arguably, the 
countries in the UN list that are not categorised 
by ERI Scientific Beta have been grouped into 
the emerging market category.

Mapping reported geographic sales to indi-
vidual countries: If a company reports sales per 
country, it is fairly simple to assign it to any of 
the four regions (based on UNSD classification) 
and to either the developed or emerging category 
(based on Scientific Beta classification). However, 
companies can also report sales from sub-regions 
(eg, North America and South America), regions 
(eg, Americas), special economic or political 
grouping (eg, European Union) or a mix of these 
(eg, Brazil and North America). 

In such cases, to achieve our objective, which 
is to report sales of index constituents from the 
four mentioned regions and from developed and 
emerging market, we follow a two-step process. 
First, we disaggregate sales for each reported 
geographic segment into country level sales. The 
proportion of sales assigned to a country within 
a region is the same as the weight of the coun-
try’s GDP3 in the total GDP of the geography (Li 
et al [2014]). Second, we aggregate country-level 
sales back to sales from four regions and from 
developed and emerging market.

Section 2: Geographic segmentation: 
an application to reporting 
In this section we analyse the geographic expo-
sure of the STOXX Europe 600 index. First, we 
report geographic exposure of the index to four 
regions (Africa & Middle East, Americas, Asia & 
Pacific and Europe) and then to developed and 
emerging markets. 

Before we move forward, in figure 1 we 
report the non-European and emerging market 
exposure of the top 50 companies in the STOXX 
Europe 600 by market capitalisation. The aim is 
to provide a fair idea of the geographic exposure 
of the overall index by focusing on some of the 
largest companies in the index. 

Note that most of the large companies listed 
above have significant exposure to both non-
European and emerging markets. For example, 
for the fiscal year 2012, around 71% and 33% 

of Nestlé’s sales came from non-European and 
emerging markets respectively. There are a 
few large companies which have low exposure 
to non-European and emerging markets. For 
example, companies such as Lloyds Banking 
Group, Nordea Bank and EDF have less than 
10% exposure to non-European and emerging 
markets. 

Overall, the figures suggest that a significant 
amount of sales of most of the largest companies 
in the STOXX Europe 600 comes from non-
European and emerging markets, whereas the 
index itself is labelled as representing developed 
Europe, which highlights the need to report 
geographic exposure of the index. 

Geographic exposure to regions through time
In this sub-section we analyse the geographic 
exposure of STOXX Europe 600 to the four 
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regions mentioned above. Before starting the 
discussion on the overall exposure of the index, 
in figure 2 we list the top 10 companies in the 
STOXX Europe 600 which have the highest 
exposure to non-European markets. 

Note that for all the companies in the table, 
almost the entire revenue, 97–100%, comes 
from non-European markets, although they 
are labelled as European companies. Clearly, 
it raises questions on the current practice of 
reporting geographic exposure of equity portfo-
lios based on simplistic measures such as place 
of listing of the stock or a firm’s incorporation. 

In figure 3, we report the exposure of STOXX 
Europe 600 companies to the four regions. We 
note that the percentage of sales of companies in 
the STOXX Europe 600 from Europe, its ‘local 
market’, has fallen from 64% in FY 2003 to 55% in 
FY 2012. At the same time, the exposure of Euro-
pean companies to Asia Pacific has doubled from 
8% to 16%. Also, the exposure of European compa-
nies to Africa and Middle East has doubled from 
2% to 4%. The exposure to Americas has declined, 
although less significantly, from 27% to 25%. 

The observations tell us that the exposure of 
companies in the STOXX Europe 600 to non-
European markets is significant and has steadily 
increased over the past years, highlighting the 
need to report the exposure of equity portfolios 
to different regions. 

Exposure to developed/emerging markets through 
time
Here we analyse the geographic exposure of the 
STOXX Europe 600 to emerging and developed 
markets. Consistent with the previous sub-sec-
tion, we list the top 10 companies in the STOXX 
Europe 600 which have the highest exposure to 
emerging markets. In figure 4, note that for six 
out of 10 companies the entire revenue comes 
from emerging markets. For the other four, 
over 80% of the revenue comes from emerging 
markets. This again highlights the importance 
of reporting exposure of equity portfolios not 
just in terms of place of listing of the stock or 
incorporation, but also based on the geographic 
source of revenue.

In figure 5, we report the exposure of STOXX 
Europe 600 companies to developed and 
emerging markets. Note that the percentage of 
sales of companies in the STOXX Europe 600 
to developed markets has fallen from 89% in FY 
2003 to 77% in FY 2012. To put it another way, 
the exposure of companies in the STOXX Europe 
600 to emerging markets has more than doubled, 
from 11% to 23%, from FY 2003 to FY 2012. 

It is worth mentioning that although the 
STOXX Europe 600 is labelled a developed 
market index, its exposure to emerging markets 
is significant and has increased consistently in 
recent years. This development highlights the 
need to report exposure of equity portfolios in 
terms of their exposure to developed and emerg-
ing markets.

To provide a different perspective on ‘local’ 
versus ‘foreign’ exposure in the STOXX index for 
developed Europe, we report in figure 6 (on page 
21) the weight of constituents in the STOXX 
Europe 600 which have more than 50% and less 
than 50% exposure to developed Europe, which 
is the index’s local market. Interestingly, we 
note that the weight of stocks which have more 
than 50% exposure to developed Europe has 
declined over the 10-year period from around 
56% to 35%. At the same time, the weight of 
stocks with less than 50% exposure to developed 
Europe has increased from around 44% to 65%.

The figures above can be summarised by the 
key finding that the role of companies in the 
STOXX Europe 600 with more ‘local’ sales than 
‘foreign’ sales has significantly declined over 

2. Companies in STOXX Europe 600 with highest exposure to non-
European markets
 
 Non-European sales Cap-weighted rank 
 (% of total sales) in the index
Fresnillo 100.00% 199
Exor Ord 100.00% 257
Elan 100.00% 263
Enagas 100.00% 306
Randgold Resources 100.00% 313
Afren 100.00% 507
Maurel et Prom 100.00% 529
FL Smidth & Co. B 99.75% 488
Standard Chartered 98.32% 37
Chr Hansen Holding 97.45% 364

The table lists the companies which have the highest exposure (% of sales) to non-European markets. The table also lists the cap-weighted rank of 
the stock in the index. The index constituents and cap-weighted rank are as of end-June, 2013, for which sales data is taken for fiscal year 2012. The 
source of geographic segmentation data is DataStream (Worldscope). If a company reports sales for a region (other than country-level sales), we 
break down regional sales to country-level sales based on the GDP weight of the country within the geography (see Section 1).

4. Companies in STOXX Europe 600 with highest exposure to emerging 
markets
 
 Emerging market sales Cap-weighted rank in the index 
 (% of total sales) 
Fresnillo 100.00% 199
Randgold Resources 100.00% 313
Afren 100.00% 507
Maurel et Prom 100.00% 529
Coca Cola HBC (ATH)  100.00% 229
International PSNL FIN 100.00% 518
Enagas 97.99% 306
Tullow Oil 89.80% 153
Polymetal International 89.13% 471
Vedanta Resources 83.24% 391

The table lists the companies which have the highest exposure (% of sales) to emerging markets. The table also lists the cap-weighted rank of the 
stock in the index. The index constituents and market capitalisation are as of end-June, 2013, for which sales data is taken for fiscal year 2012. The 
source of geographic segmentation data is DataStream (Worldscope). If a company reports sales for a region (other than country-level sales), we 
break down regional sales to country-level sales based on the GDP weight of the country with the geography (see Section 1).
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the years, reflecting the need to report the 
exposure of the index using geographic segmen-
tation data.

Section 3: Application to 
performance attribution 
In this section we turn to a discussion of the 
effects that exposure to emerging and foreign 
markets has on the performance of the STOXX 
Europe 600. In particular, we attribute index 
performance to the performance of stocks with 
different levels of geographic exposure. We use 
the following methodology for performance 
attribution. 

We sort stocks at the end of June every year 
by their percentage of total sales coming from 
emerging (or official regional) markets. We 
then create three portfolios: the top portfolio 
and bottom portfolio have the stocks with the 
highest and lowest sales exposure to emerging 
(or official regional) markets respectively, where 
the number of stocks is such that each portfo-
lio’s market capitalisation is 33% of the index’s 
total market capitalisation. The middle portfolio 
comprises the remaining stocks.

The attribution of the index return into 
three portfolios is done using the ordinary least 
square regression as explained below.
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where Ri,t and Rf,t are the return on the index 
and the risk-free rate, respectively. RP1,t, RP2,t 
and RP3,t are returns on the top portfolio, middle 
portfolio and bottom portfolio respectively.

The contribution of a portfolio towards the 
excess return of the index is computed as: 
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where Ci is the contribution of portfolio i and 
i ∈ {1, 2, 3}. The unexplained performance is 
the difference of the excess return of the index 
and the sum of the contributions of each of the 
portfolios.

By construction, as the three portfolios rep-
resent equal market capitalisation of the index, 
any deviation from an equal contribution to 
the return of the index reflects outperformance 
(or underperformance) of a portfolio relative 
to other portfolios, each having different levels 
of exposure to emerging (or official regional) 
market.

Contribution of emerging market exposure to the 
performance of the STOXX Europe 600
In this sub-section, we analyse the perfor-
mance attribution of the STOXX Europe 600 
to portfolios formed by sorting stocks based 
on their level of sales in emerging markets. In 
figure 7, we note that there are certain periods 
when the difference in contribution of high and 
low emerging market-exposed stocks to the per-
formance of the STOXX Europe 600 is not large 
but there are also periods when the difference in 
contribution is large. 

For example, from July 2007 to June 2008, 
the contributions of the high and low emerg-
ing market-exposure portfolio were 0.06% 
and –6.20% respectively. The financial crisis 
unfolded during this period in developed 
markets and the performance of developed 
market equities was negative (the return on 
MSCI World, representing developed markets, 
was –10.18%) while the performance of emerg-
ing market equities was positive (the return on 
MSCI Emerging, representing emerging mar-
kets, was 4.86%). Likewise, in the following year 
(2008–09), while both high and low emerging 
market-exposed stocks contributed negatively, 

6. Weight of stocks with > 50% and < 50% developed Europe exposure in 
STOXX Europe 600
 
 Weight of stocks with > 50% Weight of stocks with < 50% 
 developed Europe exposure developed Europe exposure
2003 56.39% 43.61%
2004 55.60% 44.40%
2005 58.67% 41.33%
2006 57.47% 42.53%
2007 57.06% 42.94%
2008 55.58% 44.42%
2009 48.59% 51.41%
2010 45.11% 54.89%
2011 37.55% 62.45%
2012 35.05% 64.95%

The table reports weight of stocks in the STOXX Europe 600 index with more than 50% and less than 50% exposure to Developed Europe. The 
weights represent market capitalisation weight at the end of June every year. The currency used is the US dollar. The exposure is calculated using 
segment sales data for the previous fiscal year. The source of geographic segmentation data is DataStream (Worldscope).

7. Return contribution to STOXX Europe 600 of stocks with varying 
emerging market exposure
 
 STOXX Europe 600 High  Mid  Low Unexplained
July 2004–June 2005 15.19% 4.53% 4.03% 5.74% 0.89%
July 2005–June 2006 22.06% 7.92% 7.06% 5.84% 1.24%
July 2006–June 2007 28.55% 8.98% 9.37% 9.71% 0.49%
July 2007–June 2008 –14.03% 0.06% –7.42% –6.20% –0.46%
July 2008–June 2009 –34.35% –7.48% –16.60% –11.57% 1.31%
July 2009–June 2010 6.62% 2.92% 3.45% –0.52% 0.78%
July 2010–June 2011 37.11% 15.22% 14.43% 7.81% –0.35%
July 2011–June 2012 –16.11% –5.32% –7.36% –4.53% 1.09%
July 2012–June 2013 20.34% 3.94% 11.01% 5.90% –0.51%
July 2013–June 2014 30.35% 8.85% 10.78% 10.98% –0.25%

The table reports the breakdown of the annualised excess return of the STOXX Europe 600 into the performance of three portfolios formed by 
sorting stocks based on their sales exposure to emerging markets. To form portfolios, we sort stocks by their emerging market sales exposures. We 
then select the top stocks up to 33% of cumulative market cap (High), and the bottom stocks up to 33% cumulative market cap (Low), and form high 
and low-exposure cap-weighted portfolios based on these sorts. Stocks which are not included in either extreme portfolio form the medium portfolio 
(Mid). The portfolios are formed at the end of June every year, using geographic segmentation data for the previous fiscal year. The statistics are 
based on daily total return series (with dividends reinvested) in US dollars. The portfolio constituents are weighted by their total market capitalisa-
tion in US dollars at the end of June every year. The figures for High and Low portfolios are highlighted in bold. For performance attribution, we 
use OLS regression, wherein the dependent variable is excess return on the STOXX Europe 600 and independent variables are excess return on the 
High, Mid and Low portfolios. All returns are in excess of the risk-free rate. The risk-free rate in US dollars is measured using return on the Second-
ary Market US Treasury Bills (3M). The source of geographic segmentation data is DataStream (Worldscope).

8. Return contribution to STOXX Europe 600 of stocks with varying 
official regional market exposure
 
 STOXX Europe 600 High  Mid  Low Unexplained
July 2004–June 2005 15.19% 5.46% 4.25% 4.40% 1.08%
July 2005–June 2006 22.06% 6.20% 6.57% 7.98% 1.31%
July 2006–June 2007 28.55% 8.96% 11.84% 7.33% 0.43%
July 2007–June 2008 –14.03% –7.04% –2.82% –2.92% –1.25%
July 2008–June 2009 –34.35% –14.95% –7.52% –13.67% 1.80%
July 2009–June 2010 6.62% –1.36% 1.39% 6.57% 0.02%
July 2010–June 2011 37.11% 9.34% 13.15% 14.74% –0.12%
July 2011–June 2012 –16.11% –6.23% –6.41% –3.72% 0.26%
July 2012–June 2013 20.34% 6.72% 5.55% 7.81% 0.26%
July 2013–June 2014 30.35% 11.61% 10.35% 8.63% –0.24%

The table reports the breakdown of the annualised excess return of the STOXX Europe 600 into the performance of three portfolios formed by 
sorting stocks based on their sales exposure to developed Europe. To form portfolios, we sort stocks by their developed Europe sales exposures. We 
then select the top stocks up to 33% of cumulative market cap (High), and the bottom stocks up to 33% cumulative market cap (Low), and form high 
and low-exposure cap-weighted portfolios based on these sorts. Stocks which are not included in either extreme portfolio form the medium portfolio 
(Mid). The portfolios are formed at the end of June every year, using geographic segmentation data for the previous fiscal year. The statistics are 
based on daily total return series (with dividends reinvested) in US dollars. The portfolio constituents are weighted by their total market capitalisa-
tion in US dollars at the end of June every year. The figures for High and Low portfolios are highlighted in bold. For performance attribution, we 
use OLS regression, wherein the dependent variable is excess return on the STOXX Europe 600 and independent variables are excess return on the 
High, Mid and Low portfolios. All returns are in excess of the risk-free rate. The risk-free rate in US dollars is measured using return on the Second-
ary Market US Treasury Bills (3M). The source of geographic segmentation data is DataStream (Worldscope).

the negative contribution of high emerging 
market-exposed stocks was limited compared 
to stocks with low emerging market exposure, 
which is consistent with the overall underper-
formance of broader developed market equity as 
compared to broader emerging market equity. 
The observations above highlight the impor-
tance of analysing the performance of portfolios 
in terms of geographic risk exposure. 

Contribution of official regional market exposure 
to the performance of the STOXX Europe 600
Here we analyse performance attribution of the 
STOXX Europe 600 to the portfolios formed 
by sorting stocks based on their exposure to 
the index’s official regional market (developed 
Europe). In figure 8, we note that there are 
certain periods when the difference in contribu-
tion of high and low developed Europe-exposed 
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stocks to the performance of the STOXX 
Europe 600 is not large, but there are also 
periods when the difference in contribution is 
significantly large.

For example, from July 2007 to June 2008, 
the negative contribution of stocks with high 
exposure to developed Europe was of higher 
magnitude (–7.04%) than the negative contribu-
tion of stocks with low exposure to developed 
Europe (–2.92%). 

Similarly, from July 2009 to June 2010, the 
contributions of high and low developed Europe 
market exposure portfolios were –1.36% and 
6.57% respectively. Notably, in 2009, growth in 
the aggregate gross domestic product of econo-
mies in Europe was negative compared to the 
previous year, which perhaps can partly explain 
the reason behind the negative contribution of 
companies in the STOXX Europe 600 which 
have high sales exposure to European markets. 
The observation also highlights the usefulness of 
analysing the performance of equity portfolios 
in terms of geographic risk exposure.

Section 4: Conclusion 
We analyse application of geographic segmenta-
tion data in reporting geographic exposure and 
performance attribution, by taking the example 
of the STOXX Europe 600. Although the index 
tracks companies in developed Europe, its expo-
sure to non-European and emerging markets 
is significant and has increased in recent years. 
We also analyse the impact of such exposure 
on the performance of the STOXX Europe 
600. We note that in certain years the impact 
of such exposures on the performance of the 
index is noticeably high. Given the increasing 
availability of information on business activity 
(most notably sales) across geographic segments 
in company reports, it is possible to report the 
economic exposures implied in equity portfo-
lios. Reporting this exposure is arguably more 
relevant than reporting a breakdown based 
on nationality labels which seem artificial in a 
globalised economy.  

The research from which this article was drawn 
was produced as part of the CACEIS New Fron-
tiers in Risk Assessment and Performance Report-
ing research chair at EDHEC-Risk Institute.
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We conduct an analysis similar to that 
for the STOXX Europe 600 on data 
for the FTSE 100. For this index, 

we define local exposure as exposure to the 
UK economy, and assess local versus foreign 
exposure. We also assess developed versus 
emerging exposure. 

Intuitively, one would expect heavier 
exposure to foreign markets compared to the 

Analysing the geographic 
exposure of the FTSE 100

A. Non-UK and emerging market exposure of the top 50 companies (by 
market capitalisation weight) in the FTSE 100
 
 Non-UK sales Emerging market sales 
 (% of total sales) (% of total sales)
HSBC HDG. (Ord $0.50) 95.63% 26.91%
Vodafone Group 84.14% 29.29%
BP 79.93% 20.41%
GlaxoSmithKline 94.23% 28.20%
Royal Dutch Shell A 93.86% 26.54%
BAT 100.00% 45.14%
Lloyds Banking Group 5.81% 1.91%
AstraZeneca 93.41% 25.49%
BG Group 83.88% 23.25%
Rio Tinto 98.78% 49.53%
Glencore 92.68% 30.05%
Barclays 69.90% 28.09%
BHP Billiton 98.68% 52.14%
Standard Chartered 98.32% 37.37%
Unilever (UK) 100.00% 29.96%
Reckitt Benckiser  91.98% 50.10%
Prudential 59.11% 11.45%
National Grid 56.62% 0.00%
Tesco 32.92% 11.67%
BT Group 23.52% 7.03%
Rolls-Royce Holdings 83.50% 28.64%
Centrica 29.03% 2.40%
Royal Bank of Scotland GP 52.14% 9.38%
Compass Group 95.86% 19.70%
WPP 87.71% 23.77%
SSE 2.06% 0.33%
Associated British Foods 57.17% 18.91%
British Sky Broadcasting GP 6.16% 2.02%
BAE Systems 76.33% 18.41%
Shire 95.58% 13.06%
Experian 83.09% 27.04%
ARM Holdings 85.81% 13.61%
Tullow Oil 98.81% 89.80%
Wolseley 85.86% 5.54%
Standard Life 34.64% 5.77%
Kingfisher 63.16% 13.01%
Antofagasta 99.42% 42.28%
Next 1.44% 1.02%
Marks & Spencer  10.73% 3.53%
Land Securities Group 0.00% 0.00%
Sainsbury (J) 0.00% 0.00%
Smith & Nephew 92.82% 23.96%
Fresnillo 100.00% 100.00%
Capita 3.58% 1.18%
Morrison (Wm) Supermarkets 0.00% 0.00%
Burberry Group 74.63% 32.89%
ITV 13.71% 4.51%
Whitbread 2.73% 0.90%
Johnson Matthey 66.79% 19.79%
Smiths Group 95.09% 15.64%

The table lists the non-UK and emerging market sales, as % of total sales, of the top 50 companies in the FTSE 100 by market capitalisation. The in-
dex constituents and market capitalisation weight is as of end of June 2013, for which sales data is taken for fiscal year 2012. The source of geographic 
segmentation data is DataStream (Worldscope). If a company reports sales for a region (other than country-level sales), we break down regional sales 
to country-level sales based on the GDP weight of the country with the geography (see Section 1).

results for the STOXX Europe 600 index, as the 
FTSE 100 has a narrower local market consist-
ing of a single country. The sales exposure of 
UK companies to other developed European 
markets would thus appear as foreign exposure, 
whereas in our analysis of the STOXX Europe 
600 index, we would consider the exposure of 
UK companies to developed Europe ex-UK as 
being local, given the index universe defini-
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Estimating the performance of infrastruc-

ture debt instruments has become a 
recurring question for both long-term 

investors and prudential regulators. In a new 
paper1, we propose the first robust valuation, 
risk measurement and data collection frame-
work for private infrastructure project loans.

We focus on those performance measures 

tion. Additionally, it is commonly recognised 
that the London Stock Exchange is a major 
listing venue for foreign companies, which 
should lead to a tendency to include companies 
with heavy foreign market exposure in the ‘local’ 
index. Moreover, many UK companies, such as 
HSBC or Standard Chartered, traditionally have 
extensive operations in emerging markets. 

Indeed, when analysing the results for 
geographic exposure (figures A and B) and the 
return contribution of stocks with heavy foreign 
or emerging market exposure to the index 
(figures C and D), the influence of geographic 
exposure to non-UK and emerging companies 
tends to be even more pronounced than for the 
STOXX Europe 600 index. 

B. Weight of stocks with > 50% and 
< 50% UK exposure in the FTSE 
100
 
 > 50% UK < 50% UK 
 exposure exposure
2003 28.85% 71.15%
2004 29.11% 70.89%
2005 31.91% 68.09%
2006 33.16% 66.84%
2007 21.85% 78.15%
2008 18.35% 81.65%
2009 16.55% 83.45%
2010 15.73% 84.27%
2011 14.75% 85.25%
2012 16.80% 83.20%

The table reports the weight of stocks in the FTSE 100 index with more 
than 50% and less than 50% exposure to the UK. The weights represent 
market capitalisation weight at the end of June every year. The currency 
used is US dollars. The exposure is calculated using segment sales data 
for the previous fiscal year. The source of geographic segmentation data 
is DataStream (Worldscope).

C. Return contribution to FTSE 100 of stocks with varying local market exposure
 
 FTSE 100 High  Mid  Low Unexplained
July 2004–June 2005 14.85% 4.74% 5.31% 4.69% 0.11%
July 2005–June 2006 17.46% 5.91% 3.06% 9.34% –0.85%
July 2006–June 2007 21.98% 9.19% 8.32% 4.01% 0.46%
July 2007–June 2008 –15.20% –10.92% –1.92% 0.18% –2.53%
July 2008–June 2009 –35.02% –8.86% –14.55% –10.89% –0.72%
July 2009–June 2010 8.71% –1.93% 4.44% 6.18% 0.03%
July 2010–June 2011 33.76% 8.65% 12.15% 11.74% 1.21%
July 2011–June 2012 –4.94% –2.92% 1.65% –3.88% 0.22%
July 2012–June 2013 11.91% 8.14% 3.97% 1.03% –1.23%
July 2013–June 2014 26.50% 7.94% 11.45% 6.01% 1.09%

The table reports the breakdown of the annualised excess return of the FTSE 100 into the performance of three portfolios formed by sorting stocks based on their sales 
exposure to the UK. To form portfolios, we sort stocks by their UK sales exposures. We then select the top stocks up to 33% of cumulative market cap (High), and the 
bottom stocks up to 33% cumulative market cap (Low), and form high and low-exposure cap-weighted portfolios based on these sorts. Stocks which are not included in 
either extreme portfolio form the medium portfolio (Mid). The portfolios are formed at the end of June every year, using geographic segmentation data for the previous 
fiscal year. The statistics are based on daily total return series (with dividends reinvested) in US dollars. The portfolio constituents are weighted by their total market 
capitalisation in US dollars at the end of June every year. The figures for High and Low portfolios are highlighted in bold. For performance attribution, we use OLS 
regression, wherein the dependent variable is the excess return on the FTSE 100 and independent variables are the excess return on the High, Mid and Low portfolios. 
All returns are in excess of the risk-free rate. The risk-free rate in US dollars is measured using the return on the Secondary Market US Treasury Bills (3M). The last 
column reports t-stats for the null hypothesis that the mean of difference in daily returns of high and low portfolios is zero. The source of geographic segmentation data 
is DataStream (Worldscope) supplemented by Bloomberg.  

D. Return contribution to FTSE 100 of stocks with varying emerging market 
exposure
 
 FTSE 100 High  Mid  Low Unexplained
July 2004–June 2005 14.85% 3.25% 5.22% 6.39% –0.01%
July 2005–June 2006 17.46% 6.81% 5.24% 5.78% –0.37%
July 2006–June 2007 21.98% 6.86% 4.46% 10.29% 0.37%
July 2007–June 2008 –15.20% 2.61% –5.67% –9.89% –2.25%
July 2008–June 2009 –35.02% –9.98% –9.23% –14.82% –0.99%
July 2009–June 2010 8.71% 5.13% 3.90% –1.08% 0.77%
July 2010–June 2011 33.76% 14.88% 6.78% 10.69% 1.41%
July 2011–June 2012 –4.94% –3.53% –0.37% –2.27% 1.23%
July 2012–June 2013 11.91% –0.57% 5.16% 9.17% –1.85%
July 2013–June 2014 26.50% 6.61% 6.47% 11.95% 1.46%

The table reports the breakdown of the annualised excess return of the FTSE 100 into the performance of three portfolios formed by sorting stocks based on their sales 
exposure to emerging markets. To form portfolios, we sort stocks by their emerging markets sales exposures. We then select the top stocks up to 33% of cumulative 
market cap (High), and the bottom stocks up to 33% cumulative market cap (Low), and form high and low-exposure cap-weighted portfolios based on these sorts. 
Stocks which are not included in either extreme portfolio form the medium portfolio (Mid). The portfolios are formed at the end of June every year, using geographic 
segmentation data for the previous fiscal year. The statistics are based on daily total return series (with dividends reinvested) in US dollars. The portfolio constituents 
are weighted by their total market capitalisation in US dollars at the end of June every year. The figures for High and Low portfolios are highlighted in bold. For perfor-
mance attribution, we use OLS regression, wherein the dependent variable is the excess return on the FTSE 100 and independent variables are the excess return on the 
High, Mid and Low portfolios. All returns are in excess of the risk-free rate. The risk-free rate in US dollars is measured using the return on the Secondary Market US 
Treasury Bills (3M). The last column reports t-stats for the null hypothesis that the mean of difference in daily returns of high and low portfolios is zero. The source of 
geographic segmentation data is DataStream (Worldscope) supplemented by Bloomberg.  

A rigorous yet implementable 
framework to measure the 
performance of private 
infrastructure debt 
Frédéric Blanc-Brude, Research Director, EDHEC Risk Institute–Asia;  
Majid Hasan, Research Assistant, EDHEC Risk Institute–Asia

that are the most relevant to investors at the 
strategic asset allocation level, and to prudential 
regulators for the calibration of risk weightings, 
including expected loss, expected recovery rates, 

loss given default, value-at-risk (VaR), expected 
shortfall or CVaR, duration, yield and z-spread. 
We also determine parsimonious data collection 
requirements. Hence, we can realistically 

1 Blanc-Brude, F., M. Hasan and O. R. H. Ismail (2014). Unlisted Infrastructure Debt Performance Measurement. Natixis research chair on 
Infrastructure Debt Investment Solutions. Singapore: EDHEC-Risk Institute. This paper and the present article are drawn from the Natixis 
research chair at EDHEC-Risk Institute on the Investment and Governance Characteristics of Infrastructure Debt Instruments.
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expect to deliver these performance meas-
ures at a minimal data collection cost.

Marking to business models
As for any security, the valuation of infra-
structure project finance loans consists of 
modelling or observing cash flows and deriving 
their present value. However, cash flow data 
for large, representative samples of projects 
and spanning their entire lifecycle are not yet 
available. It is one of the objectives of this 
article and of the Natixis research chair on 
infrastructure debt at EDHEC-Risk Institute 
to determine what data needs to be collected 
and to build a global database of infrastructure 
project debt metrics. 

Until such a large dataset has been built, 
we must proceed in two steps: we first model 
the cash flows of generic but commonly found 
infrastructure project financing structures and 
calibrate these models with existing data, allow-
ing for new calibrations when larger datasets 
become available. Second, given a generic cash 
flow model, we build a valuation model to derive 
the relevant return and risk measures. So we 
are effectively marking to a business model 
that reflects the available knowledge of private 
infrastructure project credit risk today.

This exercise also yields the list of data 
points that need to be collected to update and 
better calibrate this model and improve our 
knowledge of the performance of infrastructure 
debt.

We show that documenting the dynamics of 
the debt service cover ratio (DSCR) in infra-
structure project finance vehicles, in combina-
tion with information about initial leverage, 
covenant triggers and the size of the loan’s ‘tail’ 
(ie, the difference between the original loan 
maturity and the life of the project) is sufficient 
to derive key credit risk metrics in infrastruc-
ture project finance, including default frequen-
cies and distance to default.

In particular, we show that knowledge of the 
statistical distribution of the DSCR in infra-
structure projects is sufficient to predict default 
and compute distance to default measures, 
allowing the development and implementation 
of a powerful structural credit risk model à la 
Merton (1974).

In terms of data availability, we know that 
DSCRs are typically monitored and recorded 
by infrastructure creditors, while the base case 
debt service and other project characteristics are 
documented at financial close. Hence, the data 
that is required is observable. 

Families of infrastructure debt 
financing 
We focus on two families of financial structures, 
which correspond to a large number of real-
world infrastructure projects and their associ-
ated debt securities: 1) merchant infrastructure 
and 2) contracted infrastructure.

Merchant infrastructure refers to those 
projects that generate revenue by selling their 
output or service in a market, and hence are 
exposed to commercial risks, while contracted 
infrastructure projects receive contracted 
revenue in exchange for providing a pre-agreed 
output or service, and bear little to no market 
risk.

Examples of merchant infrastructure pro-
jects include a power plant that sells electricity 
at market prices or a road collecting tolls from 
users. Examples of contracted projects may 
include schools and hospitals that receive a 
fixed payment from a government entity upon 
the satisfactory delivery and maintenance of an 
infrastructure, or an energy project financed on 
the back of take-or-pay purchase agreement.

These two types of project structures 
correspond to different underlying business 
risks, and as a consequence, that are structured 
in different ways. As illustrated in figure 1, 
merchant infrastructure projects are structured 
with a rising mean DSCR and a longer tail. A 
rising DSCR implies that lenders get paid faster 
than equity owners, and a longer tail increases 
the value of lenders’ security. In other words, 
lenders demand an increasing mean DSCR and a 
longer tail to protect themselves against higher 
and increasing cash flow volatility, which results 
from higher revenue risk.

In contrast, contracted projects are struc-
tured with a flat DSCR and shorter tails, as 
lenders demand less protection against default 
due to lower expected underlying revenue risk.

Of course, other generic infrastructure 
project financing structures exist, even though 
they tend to be a combination of these two types 
– eg, shadow toll roads collect a volume-based 
income paid typically by a government.

The value of the tail
Combined with the base case debt service, the 
distribution of the DSCR in generic projects 
can also be used to infer the expected value and 
volatility of the cash flow available for debt ser-
vice (CFADS) of a typical infrastructure project.

However, the base case determined at 
financial close can change following a breach 
of covenant or a hard default, leading to the 
restructuring of the debt schedule and its 
extension in the loan’s tail. To take into account 
these potential changes in the debt schedule and 
value the tail, we model the debt renegotiation 
process to determine the outcome of restructur-
ing after either a technical (covenant-driven) or 
a hard default (of payment). A new debt service 
is determined by taking into account what each 
party would lose in the absence of a workout.

Thus, we can determine the cash flows to 
infrastructure project creditors in every future 
state of the world. To value these cash flows, we 
take a so-called structural approach and develop 
a version of the Merton (1974) model that takes 
into account the characteristics of infrastructure 
project finance debt, and combine value of the 
debt service in different states by adapting the 
Black and Cox (1976) decomposition to the case 
of project finance workouts.

Key findings: a low but dynamic 
risk profile
For parameter estimates corresponding to 
current industry practices, we find that the 

debt of both types of generic infrastructure 
projects discussed, merchant and contracted, 
exhibit highly dynamic risk profiles. Our 
results show the importance of ‘valuing the 
loan’s tail’ to get an accurate picture of the 
risk profile of infrastructure project debt. 
Overall, we find that the different aspects 
of credit risk in infrastructure projects can 
largely be explained by their DSCR profiles, 
tail values, and the costs of exit relative to the 
cost of renegotiation for lenders.

Using Moody’s definition of default in 
project finance by which each loan is only 
allowed to default once (Moody’s [2014]) our 
model predicts marginal default frequencies in 
line with reported empirical averages: trending 
downwards from just under 2% at the beginning 
of the loan’s life to almost zero after 10 years, 
in the case of merchant infrastructure, and flat 
at 0.5% for contracted projects – ie, public-
private partnerships (see for example Moody’s 
[2014]).

Overall, risk levels are found to be relatively 
low and recovery relatively high: Expected loss 
(EL) never rises above 2%; VaR and CVaR, while 
they increase towards the end of the loan’s life 
as the value of the tail is exhausted, never reach 
levels higher than 6% and 10% respectively; 
expected recovery rates are always in the 80% to 
100% range.

In the case of merchant infrastructure 
projects, the probability of both technical and 
hard defaults (PD), and of hard defaults only 
(Moody’s definition) shown in the top-left 
quadrant of figure 2, goes down sharply post 
construction, while expected (EL) and extreme 
(VaR, CVaR) losses tend to rise throughout the 
loan’s life. Similarly, in the case of contracted 
infrastructure projects, while PD stays almost 
constant during the loan’s life, the severity of 
losses increases with time.

The diverging trends in the distribution of 
defaults and losses are a consequence of debt 
restructurings upon defaults. Even if defaults 
are concentrated in a certain period of time, 
debt restructuring spreads losses over the entire 
life of the project. Hence, losses tend to increase 
with time, as the cumulative number of defaults 
(and hence restructurings) accrue losses near 
the end of the loan’s life. However, part of the 
losses suffered during the loan’s life is recovered 
in the loan’s tail, thus reducing overall expected 
losses.

The size of losses for both DSCR families is 
primarily influenced by lenders’ exit value net 
of exit costs. Exit costs determine the aggregate 
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loss of value (debt plus equity) if the debt own-
ers take over the project company upon a hard 
default and do not renegotiate with the original 
equity investors.

The higher the exit costs, the lower the 
value that lenders can obtain by taking over the 
project company after a hard default, and the 
lower their bargaining power in negotiations 
with original equity holders. Hence, lenders may 
have to suffer losses even in otherwise low risk 
projects like contracted infrastructure because 
replacing the equity owners upon a hard default, 
while it is in their power, can be very costly in 
some cases.

As a consequence, ongoing monitoring of 
the special purpose entity (SPE) conducted is 
required of lenders in the project in order to 
avoid ever having to contemplate exercising 
their option to exit, in particular, technical 
default triggers (eg, a low DSCR or loan-life 
cover ratio) allow lenders to intervene and 
maximise their recovery rates long before more 
expensive options to restructure, sell or liqui-
date the SPE ever arise.

Finally, our approach also allows us to 
derive expected returns and yield measures and 
highlights the fact that the ability to reschedule 
debt upon technical and hard default creates a 
trade-off between credit risk and duration risk. 
That is, to reduce the credit losses upon default, 
investors have to extend the maturity of their 
loan further in the tail, and have to bear a higher 
interest rate risk due to a higher duration. This 
trade-off is shown in the bottom-right quadrant 
of figure 2.

Next steps: data collection and 
portfolio construction
Thus, with a parsimonious set of inputs that 
consists of the parameters of the DSCR distribu-
tion across different types of generic projects, 
the base case debt schedule and a number of 
variables defined in the covenants at financial 
close, infrastructure project finance loans can 
be valued at any point in time, and their risk/
return profile can be constructed spanning the 
entire life of the loan.

Our study delivers the first three steps of 
the roadmap defined in Blanc-Brude (2014) 
with respect to infrastructure debt invest-
ment: defining the most relevant underlying 
financial instrument, designing a valuation 
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In new research1 drawn from the work of the 
Meridiam/Campbell Lutyens research chair 
at EDHEC-Risk Institute, we propose the 

first valuation framework dedicated to privately-
held infrastructure equity investments.

Following the roadmap to create long-term 
infrastructure investment benchmarks described 
in Blanc-Brude (2014), we develop a framework 

framework that is adapted to its private and 
illiquid nature, and the determination of a 
standard for data collection and investment 
performance reporting in infrastructure debt 
investment.

Next steps include active data collection to 
better calibrate our model of dynamics, before 
moving to the portfolio level of the analysis, 
towards long-term investment benchmark in 
infrastructure debt.

The research from which this article was drawn 
was produced as part of the Natixis Investment 
and Governance Characteristics of Infrastructure 
Debt Instruments research chair at EDHEC-Risk 
Institute.
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Building a long-term investment 
benchmark for privately-held 
infrastructure equity 
Frédéric Blanc-Brude, Research Director, EDHEC Risk Institute–Asia;  
Majid Hasan, Research Assistant, EDHEC Risk Institute–Asia

1 Blanc-Brude, F., and M. Hasan (2015). The Valuation of Privately-Held Infrastructure Equity Investment. Meridiam/Campbell Lutyens 
research chair at EDHEC-Risk Institute on Infrastructure Equity Benchmarking. Singapore: EDHEC-Risk Institute, March.

that takes into account the challenges of valuing 
privately-held and seldom-traded infrastructure 
equity investments, with the aim of designing a 
methodology that can be readily applied given 
the current state of empirical knowledge and, 

going forward, at a minimum cost in terms of 
data collection.

Three challenges
The valuation of unlisted infrastructure pro- •
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ject equity stakes requires three significant 
challenges to be addressed:
• Endemic data paucity: while primary and 
secondary market prices can be observed, suf-
ficiently large and periodic samples, representa-
tive of different types of infrastructure projects 
at each point in their multi-decade lifecycle, 
are unlikely to be available every year in each 
regional market.
• The term structure of expected returns: 
the nature of such investments requires the 
estimation of a term structure of discount 
factors at different points in their lives that 
reflects the change in their risk profile. Indeed, 
in expectation, infrastructure investments can 
exhibit a dynamic risk profile determined by 
the sequential resolution of uncertainty, the 
frequent deleveraging of the project company’s 
balance sheet or the existence of a fixed-term 
to the investment, which creates a time-varying 
duration.
• The absence of a unique price for a given 
investment in unlisted infrastructure, which 
springs from the fact that there is no traded 
equivalent to the payoff of infrastructure project 
equity. It follows that prices are partly driven by 
investor preferences and that substantial bid/
ask spreads are likely.

The first point is partly a mundane aspect of 
the difficulties encountered when collecting data 
on private investments, but also a reflection of 
the nature of long-term equity investment in 
infrastructure. Indeed, the type of infrastructure 
projects that have been financed in the past are 
not necessarily representative of investment 
opportunities today. Thus, even if year-23 
dividends for projects that were financed 24 
years ago can be observed today, they may not 
be good predictors of dividends in projects 
financed three years ago, 20 years from now. For 
example, projects financed in the early 1990s 
may have been in sectors where fewer projects 
exist today (eg, telecoms) or rely on contractual 
structures or technologies that are not relevant 
to long-term investors in infrastructure today 
(eg, coal-fired merchant power).

If data paucity is an endemic dimension of 
the valuation of privately-held infrastructure 
equity investments, we must start from the 
premise that we cannot observe enough data 
simply to derive prices empirically. Instead, we 
acknowledge a position of relative ignorance 
and aim to build the possibility of improving our 
knowledge into our approach as new observa-
tions that can be used to update models of 
dividend distributions become available.

The second point about the term structure 
of expected returns has long been made in 
the finance literature: using such constant 
and deterministic discount rates is defective if 
projects have multiple phases and project risk 
changes over time as real options are exercised 
by asset owners.

It also amounts to assuming that the risk-free 
rate, asset beta and market risk premium are 
constant and deterministic, when we know that 
such variables are time-varying and stochastic. 
Moreover, the internal rate of return (IRR) 
of individual investments cannot be easily 
used to estimate performance at the portfolio 
level, as the IRR of a portfolio is not the same 
as the weighted average IRRs of individual 
investments.

Thus, using methodologies based on 
discounting at a constant rate, while common 
in the corporate sector, is inadequate for the 
purposes of long-term investors who need 
performance measures that can help them 
make hedging, risk management, and portfolio 
management decisions.

The third point (the absence of unique pric-

ing measures) is a reflection of what are usually 
labelled ‘incomplete markets’ – ie, the fact that 
the same asset can be valued differently by two 
investors – and yet this does not constitute an 
arbitrage opportunity (and therefore the bid-ask 
spread does not narrow) because transaction 
costs are high and because in the absence of 
complete markets, investors’ heterogeneous 
preferences partly explain prices.

The existence of a range of (or bounds on) 
values is also impacted by market dynamics: if a 
new type of investor (eg, less risk averse) enters 
the private infrastructure equity market, the 
range of observable valuations for similar assets 
may change. Likewise, if some investors want 
to increase their allocations to unlisted assets, 
given the limited available stock of investable 
infrastructure projects at a given point in time, 
their valuations may rise, but not that of others 
(who may sell).

Hence the important point that the required 
rate of return or discount rate of individual 
investors’ infrastructure equity is fundamentally 
unobservable: it cannot be inferred from observ-
able transaction prices since it is both a function 
of the characteristics of the asset (eg, cash flow 
volatility) and individual investor preferences.

Existing approaches are 
inadequate
Because of these challenges, existing approaches 
developed to value private equity investments 
are mostly inadequate for the purpose of valuing 
unlisted infrastructure project equity.

In our review of the literature we identify 
three groups of valuation techniques: repeat 
sales, public market equivalents and factor 
extraction from cash flows. Importantly, these 
techniques all imply that enough data can be 
observed to compute a price. 

The repeat sales approach assumes that 
asset betas can be inferred from discrete and 
unevenly timed transaction observations after 
correcting for price staleness and sampling bias, 
while the public market equivalent approach 
implies that public asset betas can be combined 
to proxy the return of unlisted assets. Cash 
flow-driven approaches are less normative and 
aim to derive the unobservable rate of return 
of unlisted assets by decomposing their implied 
returns into traded and untraded components 
ex post facto – that is, once all cash flows have 
been observed and can be related to equally 
observable market factors.

Thus, these approaches cannot be directly 
applied to privately-held infrastructure invest-
ments, the value of which is determined by 
streams of expected and risky cash flows that 
mostly occur in the future, and for which few 
comparable realised investments exist today.

Existing approaches also typically fail to take 
into account the subjective dimension of asset 
pricing in the unlisted space and compute asset 
betas and alphas as if a unique pricing measure 
existed – ie, as if all investors had similar prefer-
ences, and in some papers, as if private equity 
exposures could always be replicated with a 
combination of traded assets.

Endogenously determined discount 
factors
To the extent that infrastructure dividend cash 
flows can only be partially observed today, their 
expected values cannot be decomposed into 
exogenous factors (markets, the economy, etc), 
the future value of which is not known today 
and would be very perilous to predict 30 years 
from now.

Instead, we must derive the relevant dis-
count factors endogenously – ie, using observ-
able information about each private investment 

in infrastructure equity including, as suggested 
above, its contractual characteristics, location, 
financial structure etc, as well as the value of 
the initial equity investment made, which is also 
observable.

Hence we argue that a robust valua-
tion framework for equity investments that 
solely create rights to future (and yet largely 
unobserved) risky cash flows, as is the case of 
privately-held infrastructure equity, requires 
two components:
• A model of expected dividends and condi-
tional dividend volatility, calibrated to the best 
of our current knowledge;
• A model of endogenously determined 
discount factors, that is, the combination of 
expected returns implied by the distribution of 
future dividends, given observable investment 
values.

In other words, as for any other stock, the 
valuation of privately-held equity in infrastruc-
ture projects amounts to deriving the appropri-
ate discount rates for a given estimate of future 
dividends. But while this process is implicit in 
the pricing mechanism of public stock mar-
kets, in the case of privately-held equity with 
distant payoffs, we have to derive the relevant 
parameters explicitly, taking into account the 
characteristics of infrastructure assets.

Dividend distribution model and 
required data
The dividend stream or cash flow process can be 
described as state-dependent and we introduce a 
new metric for infrastructure project dividends: 
the equity service cover ratio (ESCR), which is 
computed as the ratio of realised-to-base case 
dividends.

The base case equity forecast of infrastruc-
ture equity investments, while not necessarily 
accurate, provides a useful and observable 
quantity, which by definition spans the entire 
life of each investment. Thus, we propose to 
describe the behaviour of equity cash flows in 
infrastructure projects as a function of this 
initial forecast, in order to create metrics allow-
ing direct comparisons between different equity 
investments.

In our research, we show that the value 
of the ESCR at each point in the lifecycle of 
infrastructure equity investments can be used as 
a state variable describing the dynamics of the 
cash flow process. In combination with a given 
project’s base case dividend forecast (which is 
known at the time of investment), knowledge 
of the distribution of the ESCR at each point in 
time is sufficient to express the expected value 
and conditional volatility of dividends.

The fact that new observations are not 
redundant today (we can still learn about the 
dynamics of dividends in infrastructure invest-
ment by collecting new data) justifies the need 
for an ongoing and standardised reporting of 
these cash flows to keep learning about their 
true distribution and value the infrastructure 
investments made today, tomorrow.

Filtering implied market values 
(and their bounds)
Since the term structure of expected returns 
of individual investors/deals is unobservable 
and lies within a range (or bounds) embody-
ing market dynamics at a given point in time, 
we adapt the classic state-space model mostly 
used in physical and natural sciences to capture 
the implied average valuation (or state) of the 
privately-held infrastructure equity market at 
one point in time and its change from period 
to period. Using such a model also allows us to 
capture the market bounds on value implied 
by observable investment decisions for a given 
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stream of expected cash flows.
The objective of state-space models is 

parameter estimation and inference about unob-
servable variables in dynamic systems – that is, 
to capture the dynamics of observable data in 
terms of an unobserved vector, here the term 
structure of discount factor. Hence, we have an 
observation equation relating observable data 
to a state vector of discount factors, and a state 
equation, which describes the dynamics of this 
state, from one observation (transaction) to the 
next. Each transaction corresponds to a new 
state – ie, a given term structure of discount 
factors matching the price paid in that transac-
tion (the initial investment) with expected cash 
flows, which may or may not be the same as the 
previous transaction’s. 

Given a stream of risky future dividends, 
if the price paid in the current transaction is 
different from that paid in the previous one, it 
must be because the valuation state has shifted. 
The valuation state can change due to a change 
in investor preferences between the two deals, 
or due to a change in the consensus risk profile 
of that kind of investment (eg, projects with 
commercial revenues after a recession), or 
because of a change in the overall market senti-
ment (the average) valuation.

Thus, by iterating through transactions, we 
may derive an implied average valuation state 
(a term structure of discount factors) and its 
range, bounded by the highest and lowest bid-
ders in the relevant period.

Later, when dividend payments are realised, 
period returns can be computed using the 
discounted sum of remaining cash flows as the 
end-of-period value (given the implied term 
structure of discount factors at that point).

In our research, we define the observa-
tion equation using a dynamic version of the 
standard Gordon growth model (discounted 
dividends) and the state equation using an 
autoregressive model of the term structure of 
expected returns which can be derived from the 
kind of factor models of expected excess returns 
that are commonly found in the literature. We 
take the view that expected returns are a func-
tion of conditional dividend volatility.

In a simple, linear setting, we show that we 
can iterate through observable investments, while 
estimating model parameters on a rolling basis, 
to capture both the implied expected returns 
(and discount factors) during a given reporting 
period and track these values and their range 
(arbitrage bounds) from period to period.

Illustration
As an illustration of our approach, we apply the 
dividend and pricing models to a generic case 
of privately-held infrastructure investment, 
assuming an expected ESCR and ESCR volatility 
profile (including the probability of receiving no 
dividends in any given period).

Given a base case dividend scenario inspired 
by an actual infrastructure project financed 
in Europe in the last decade, we obtain a full 

distribution of future dividends and apply our 
valuation framework to this assumed dividend 
process for an (equally assumed) range of 
investment values. Some of the key outputs are 
shown in the following figures.

Figure 1 shows the resulting filtered term 
structure of expected period and multi-period 
(average) expected returns filtered from a range 
of 20 initial transactions.

Figure 2 shows the resulting values of the 
dividend discount factor2 at the time of valu-
ation and the expected average price and its 
range for this group of transactions.

Finally, figure 3 shows how we can imple-
ment this model with rolling parameter estima-
tion to track the implied average expected 
returns and price of consecutive transactions 
from period to period.3

These results spring from model inputs that 
are only inspired by existing data and a number 
of intuitions about privately-held infrastructure 
equity investments, and can only be considered 
an illustration. However, they show clearly that, 
with well-calibrated cash flow models and a 
transparent valuation framework, the kind of 
performance measures that have so far been 

unavailable to long-term investors can readily 
be derived and monitored over time, as new 
investments are made.

Future steps
Next steps include the implementation of our 
data collection template to create a report-
ing standard for long-term investors and the 
ongoing collection of the said data. Beyond, in 
future research, we propose to develop models 
of return correlations for unlisted infrastruc-
ture assets in order to work towards building 
portfolios of privately-held infrastructure equity 
investments. These developments will take place 
with the support of, and in collaboration with, 
the financial industry and its regulators. 
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market and have different preferences or views on risk); halfway through 
the 200 observed transactions, the range of valuations is assumed to start 
shrinking (perhaps there is now a greater consensus amongst investors 
about risk or more traded assets allowing replication).
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The Long/Short Equity fund launched by 
Alfred W Jones in 1949 is often referred 
to as being the very first hedge fund (HF). 

But it was only five decades later, in the wake 
of the bursting of the TMT bubble, that HFs 
entered into the mainstream. It is indeed with 
the massive arrival of institutional investors that 
they came into the light. Starting in the early 
2000s, HFs have seen their assets under man-
agement boom, which fostered the launch of 
thousands of new funds. HFs could use leverage, 
go long and/or short, they could gain exposure 
to a wide array of instruments; they were very 
different animals. And they naturally attracted a 
lot of attention. This is all the more true in that 
they were very secretive and disclosed very little 
information on their activities. Many studies 
were thus published back then to try to better 
understand the genuine risk/return proper-
ties of HFs and, in turn, to tackle the crucial 
issue of the fund selection process. But picking 
the right managers within a barely observable 
universe made up of 8,000-plus funds is like 
finding a needle in a haystack. Not to mention 
the operational risks typically associated with 
HF investments. 

Many institutional investors therefore 
made their first foray into alternative invest-
ment strategies through funds of hedge funds 
(FoHFs) that showed the appropriate skill sets 
and resources. FoHFs jumped on the band-
wagon and saw their assets under management 
and, in turn, their number, explode too in the 

middle of the 2000s. The sub-prime crisis and 
the subsequent systemic crisis put an end to 
the party to a certain extent. While high-net-
worth individuals had historically been focused 
on the return dimension, institutional inves-
tors’ primary concern is on the risk dimension. 
And, above and beyond disappointing perfor-
mance, it is the capacity of FoHF managers to 
control risk properly that has been questioned 
throughout the crisis. It has become clear since 
2008 that spreading capital across a selection 
of HFs is not enough to mitigate risk. Diver-
sification is not about quantity, it is all about 
quality. The task is particularly challenging in 
the alternative arena in that HFs are man-
aged actively and on a discretionary basis. The 
aggregated risk factor exposures of a selection 
of HFs are therefore liable to be in constant 
evolution. In an attempt to reinvent them-
selves and enhance their attractiveness, FoHFs 

are thus progressively moving away from the 
historical business model of mere gate keep-
ers, giving access to a short list of managers, 
and they are striving to morph into networks 
of expertise (eg, allocation, fund selection, 
portfolio construction, etc), organised around 
the risk management function. Solutions is 
the new buzzword. Here again, picking the 
right manager within a very disparate universe 
made up of 2,000 FoHFs or so is anything but 
straightforward. And, quite surprisingly, even 
if FoHFs remain a venue of choice for institu-
tional investors, the FoHF selection problem 
has attracted very little attention so far in the 
academic literature. In an attempt to fill this 
gap, we introduced a pseudo risk factor in 
Darolles and Vaissié (2014) making it possible 
to measure the capacity of a FoHF manager to 
manage risk efficiently. We call this pseudo risk 
factor, the X-factor. 

The underlying intuition is very simple. 
Investors, especially institutional ones, are 
looking for managers who can make optimal 
use of the available information and adjust their 
portfolio dynamically, so that they can remain 
well adapted to an ever-changing environment, 
and in turn, minimise the level of (downside) 
risk for a given level of performance. Most FoHF 
managers claim to do so. In order to reduce the 
dimension of the FoHF selection problem, and 
identify those who actually do, we propose a 
new tactical style allocation factor – the X-factor 
– that is designed with the objective of capturing 
the benefits of such active risk management. 
The higher the FoHF’s sensitivity to this new 
factor, the higher the manager’s capacity to 
capture the upside potential while controlling 
for (downside) risk. 

From a technical perspective, we leverage 
on the regime switching dynamic correlation 
approach introduced in Pelletier (2006) and 
adapted by Giamouridis and Vrontos (2007) 
to the context of HF portfolios to build the 
X-factor. By so doing, we can take into account 
the dynamics of both the variance and the 
correlation matrices, and build a portfolio that 
remains optimally diversified through time. Of 
note, in order to isolate the benefits of active 
risk management, we focus on the one portfolio 
on the efficient frontier for which no informa-
tion on expected returns is required, that is, 
the portfolio with the minimum amount of risk. 
Moreover, in order to ensure the investability 
of the X-factor, we use as underlyings a series 
of HF strategy indices exclusively made up of 
managed accounts providing weekly liquidity 
(please refer to www.lyxor.com for more details 
on these indices). 

Once we have built the X-factor, we can 
decompose the performance of a FoHF into 
three components: 1) the market component, 
2) the return derived from active management 
of the underlying risk factor exposures (ie, at 
the strategic allocation, tactical allocation and/
or fund selection levels), and 3) the outper-
formance stemming from idiosyncratic risks (ie, 

the alpha). We therefore obtain the following 
regression equation:

R R R Ri i i MKT

Market risk

i X MKT

X-factor

= + + − +( )α β γ ε
� � ��� ���

where Ri denotes the return of the FoHF i, RMKT 
the return of the Lyxor composite index, and RX 
the performance of the X-factor. The error term 
e is assumed to be independently identically 
distributed (i.i.d.) zero-mean white noise.

Put differently, we propose to augment the 
Capital Asset Pricing Model with the X-factor, 
which simply consists of the outperformance 
generated by a FoHF manager managing his 
aggregated risk factor exposures efficiently. 
Our approach is in this respect close to the 
model proposed by Henriksson and Merton 
(1981). The main difference is that we are in a 
multi-factor setting and consider to be skilled a 
FoHF manager who is good at dealing with the 
instability of the variance/co-variance matrix, 
as opposed to capturing the ups and downs of 
the market. A diversified HF portfolio is indeed 
exposed to a wide range of systematic risk fac-
tors, and the key goal of the portfolio manager is 
not to time each and every factor, but to ensure 
that the portfolio remains properly diversified 
through time. To this end, he/she must mitigate 
the impact of the instability of the risk structure 
by actively adjusting the underlying aggregated 
risk factor exposures. The higher the factor 
loading  the greater his or her capacity to do so. 

For the sake of illustration, we carried out 
a regression analysis on the database provided 
by Morningstar, from January 2005–December 
2012. We only considered FoHFs denominated 
in US dollars, showing a minimum of $5m in 
assets under management, and with a continu-
ous track record over the whole observation 
period. Finally, in an attempt to mitigate the 
double-counting issue, we identified the FoHFs 
with a similar name showing a correlation 
greater than or equal to 0.95, and we only kept 
the one with the longest track record and/or 
the institutional share class when a distribution 
share class was also available. We therefore 
ended up with a sample of 262 FoHFs with 96 
months of continuous return streams. 

In order to assess the impact of the X-factor, 
we ranked all the FoHFs based on their factor 
loading gi, and formed five quintiles made up 
of approximately 50 FoHFs each. The first 
observation, as one could have expected, was 
that the group of FoHFs showing the highest 
exposures to the X-factor tend to be associated 
with greater liquidity (ie, higher redemption 
frequency together with lower notice period). 
The second observation was that these FoHFs 
tend to lag their peers during strong bull 
markets, but they stand out from the crowd 
and post substantial excess returns relative 
to their peers as soon as market conditions 
become more unstable. In other words, they 
are implicitly long an option on the (in)stability 
of the underlying risk structure of the market: 

In search of the X-factor: the 
case of funds of hedge funds 
Mathieu Vaissié, Research Associate, EDHEC Risk Institute; Partner, Ginjer AM

“It has become clear since 2008 that
spreading capital across a selection of
hedge funds is not enough to mitigate
risk. Diversification is not about 
quantity, it is all about quality”
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there is a little premium to pay when market 
conditions are stable, but it pays off a lot more 
as soon as uncertainty arises. It follows that 
FoHFs with a high exposure to the X-factor 
turn out to do materially better over the long 
run. Unfortunately, many are called, but very 
few are chosen. Only 20 FoHFs out of 262 – ie, 
8% of the population – exhibit a positive load-
ing to the X-factor. The good news though is 
that we find significant persistence in both the 
highest and the lowest loadings to the X-factor 
(ie, the probability of one FoHF remaining in 
the same quintile from one year to the next 
is 70% and 68% respectively), suggesting that 
investors can leverage on our pseudo risk fac-

Solvency II will officially come into effect in 
January 2016. Throughout the shaping of 
Solvency II, the European regulator – the 

European Insurance and Occupational Pen-
sions Authority (EIOPA) – conducted a series 
of impact studies with the aim of determining 
and refining the calibration of the quantitative 
requirements of the first pillar. The objective of 
the last quantitative impact study, Long Term 
Guarantees Assessment (LTGA), was to test a 
variety of mechanisms (the matching adjust-
ment and the counter-cyclical premium), with 
the aim of integrating spread movements that 
affect asset values into the valuation of long-
term insurance liabilities. Adjustments to the 
calibration of certain risk modules, such as that 
of spread risk, were also tested.

In prior studies, our analyses focused on the 
calibration of market risk, and particularly on 
the bond risk measure. These studies showed 
that there was strong heterogeneity in the 
risk measure, depending on the period being 
analysed. As such, capital requirements are, on 
the whole, underestimated during crisis periods 
and overestimated in non-crisis periods. In light 
of these results, the aim of new research that 

we have produced with the support of Russell 
Investments1 is to propose the introduction 
of a dampener adjustment in the risk measure 
for bond instruments – which takes economic 
cycles into account. 

Firstly, we have revisited the regulator’s 
chosen method for measuring bond risk (bond 
solvency capital requirement), and we have then 
highlighted the main limitations, thereby show-
ing the need for an equity-type dampener within 
the regulatory bond risk measure. 

Secondly, we have built a proposal of a damp-
ener model based on a three-factor mean rever-
sion which reduces the pro-cyclical effect of the 
Solvency II standard formula. Indeed, our target 
was to define a simple analytic solution in order 
to facilitate asset management and asset liability 
management (ALM) mechanisms, particularly 
the ALM mismatch duration (with very short 
tail business or long liability duration) and also 
to reduce the volatility of the Solvency Capital 
Requirement due to the pro-cyclical effect of the 
Solvency II standard formula.

The adequacy of the regulator’s 
chosen bond risk measure
In our prior research releases (Arias et al [2012, 
2013]), we analysed the quality of the prudential 
bond risk measure. Our assessment is a com-
parative study of the bond risk measure based 
on Quantitative Impact Study 5 (QIS5) and 
LTGA calibration. With LTGA, the calibration 
of the bond risk measure was modified, notably 

the spread risk module. Under LTGA, spread 
risk factors are dependent on rating as under 
QIS5, but also on bond duration. A more refined 
calibration based on duration is thus proposed 
for each rating. 

To conduct this analysis, we created a sample 
of 4,279 fixed-rate or zero-coupon bonds, issued 
across 14 different countries. Based on this 
sample, we assess the relevance of EIOPA’s risk 
measure by studying the capacity of bond SCR 
(the regulatory capital requirement) to absorb 
bond losses based on 99.5% historical VaR. This 
involved observing the number of situations in 
which historical losses from our sample of 4,279 
fixed-rate bonds exceeded the capital require-
ments set by EIOPA.

Firstly, the results of the analysis of the 
quality of the bond risk measure under Solvency 
II showed that when using LTGA’s proposed 
calibration, for 1.37% of observations (1.23% for 
QIS5), historical losses exceeded the regulatory 
capital requirements. This corresponds to an 
overrun rate which is 2.74 times the regulator’s 
target of 0.5%. 

Secondly, the analysis of the overrun rates by 
period produced the following results. During 
crisis periods (2007–09 and 2009–11), capital 
overrun rates were at their highest (3.48% and 
0.74% under LTGA). With the overrun rate dur-
ing the 2007–09 period being seven times higher 
than that set by the regulator (0.5%), it is evident 
that capital requirements are underestimated 
during crisis periods. During non-crisis periods 
(1999–2006), the overrun rates are low, often 
close to zero, thus implying that capital require-
ments are overestimated.

Thirdly, an analysis by type of risk profile 
(measured by the SCR) was conducted and 
showed that bonds with a high risk profile (high 
SCR) exhibited overestimations of regulatory 
capital requirements during non-crisis periods 
and underestimations during the bond crisis 
(2007–11). On the contrary, bonds with a 
weak risk profile (low SCR) exhibited esti-

tor to separate the wheat from the chaff.
With over $3trn in assets under manage-

ment, the hedge fund industry is at a historical 
high. And yet, the decision recently made by 
very large, high-profile institutional investors 
to cut their HF programmes, because of their 
high costs and complexity, launched a debate on 
their actual benefits. FoHFs add an extra layer 
of fees, and they will bring additional complex-
ity as they turn themselves into manufacturers 
of customised solutions. Chances are therefore 
high that FoHFs will be under greater scrutiny 
going forward. In this respect, the X-factor 
provides investors with a pragmatic yet robust 
approach to assessing the extent to which they 

are likely to get value for their money, and in 
turn, to solve the FoHF selection problem. 
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mated capital requirements more accurately, 
with a slight level of overestimation during 
crisis periods.

We thus showed that there is strong hetero-
geneity in the risk measure, depending on the 
period being analysed, which justifies the search 
for a better approach to measure bond risk, 
especially one that considers economic cycles.

A proposal for an interest rate 
dampener for Solvency II 
These results have led us to propose the intro-
duction of a dampener-type formula adjustment 
when assessing bond risk. Such a measure 
would take the effects of economic cycles into 
account just as the current measure chosen by 
the European regulator for assessing equity 
risk does. The adjustment proposal is based 
on a three-factor mean reversion model – the 
so-called interest rate dampener – where the 
stress is time dependent through mean rever-
sion modelling. Moreover, our target was to find 
a simple analytic solution in order to facilitate 
ALM mechanisms, particularly the ALM mis-
match duration (with very short tail business or 
long liability duration).

We came to this conclusion after having 
gone through the following process: we begin by 
choosing a three-factor Nelson-Siegel regression 
(the three factors being the level, the slope and 
convexity) which enables us to produce the yield 
curve, and we also estimate the values for the 
three risk factors. We then estimate the annual 
VaR0.5% at each daily step, enabling us to obtain 
a time adjustment stress of interest rates. 
Given that the mean reversion property takes a 
counter-cyclical stress into account, we expect 
the upward stress to be negatively correlated 
with interest rate levels, while the downward 
stress on the other hand will be positively 
correlated.

As a first illustration, let us take the example 
of a simple asset modelled as a AAA five-year 
zero-coupon bond, which is exposed to the 
upward stress. Using EIOPA’s method and the 
proposed mean-reversion model, we compute 
its SCR between 4 January 1999 and 1 May 
2012. As anticipated, when applying EIOPA’s 
method, the SCR increases as interest rates 
increase, whereas the opposite is true with the 
proposed model – the SCR decreases as interest 
rates increase. As such, the method is deemed 
counter-cyclical. In fact, the model increases 
the assessment of SCR following gains (fall in 
interest rate) and decreases it following losses 
(rise in interest rate). 

Secondly, we take the example of a simple 
liability modelled as a five-year zero-coupon 
bond, which is exposed to the downward stress. 
Using EIOPA’s method and the proposed 
mean-reversion model, we compute its SCR 

between 4 January 1999 and 1 May 2012. We 
note the same counter-cyclical behaviour with a 
downward shock on the liability side. As interest 
rates rise, the value of liabilities falls, and our 
proposed model’s SCR increases. Conversely, 
as interest rates fall, liabilities suffer an adverse 
shock and the proposed model SCR is lower 
than the regulator’s standard shock.

Thirdly, to highlight the proposed model’s 
advantages for ALM and asset management, we 
applied it to two example insurance companies, 
one life (long liability duration), and the other 
short-tail non-life, similar to a healthcare 
activity (very short-tail business). Observing the 
historical simulation on the short-tail insur-
ance company, we note that the solvency ratio 
computed with the proposed model exceeds 
that computed with the regulator’s standard 
formula during the period of high interest rates. 
Conversely, it is lower during low interest-rate 
periods. This indicates a smoothing of the 
switch between bad and good market environ-
ment conditions within the proposed frame-
work. This improvement (dubbed the interest 
rate dampener) also reduces the volatility of 
the solvency ratio (51% with EIOPA’s method 
compared to 30% with the proposed framework) 
and reduces the solvency ratio’s sensitivity to 
the yield curve. As a result, this interest rate 
dampener also simplifies management by 
reducing the probability of having regulatory 
prudential requirement higher than available 
own funds (ie, a ratio below 100%) due to the 
market environment.

When it comes to long liability business, it 
should be recalled that crisis periods are linked 
to low interest rate environments. The results 
demonstrate that the solvency ratio computed 
with the proposed model exceeds that computed 
with the regulator’s standard formula during 
low interest rate periods, and vice versa during 
high interest rate periods. In other words, the 
proposed framework once again has a smooth-
ing effect, as was the case with the non-life 
insurance undertaking. The solvency ratio’s 
reduction in volatility is also effective (80% 
with EIOPA’s method compared to 69% with 
the proposed framework) as is its reduction in 
sensitivity to the yield curve. We remark that 
the credit crisis in 2009 had less impact on the 
solvency ratio of life insurance undertakings 
than it did on that of non-life undertakings. An 
interest reduction constitutes the principal risk 
for life insurance companies, as opposed to a 
reduction in the credit spread on the asset side. 
Within a very low interest rate environment 
the impact on the economic balance sheet is 
such that the solvency ratio falls below 100% 
(compared to 300% in 1999), and this holds true 
even with the proposed model, which produces 
minimal downward stress (–8%). 

Conclusion
The proposal we have put forward in this paper 
is aligned with the standard approach, and we 
have suggested the incorporation of a simple 
analytic dampener solution in order to manage 
the pro-cyclical effect of the standard formula 
and to reduce the volatility of the Solvency 
Capital Requirement. This proposal aims to 
correct the bias of the standard formula via the 
modelling of the reversion to the mean effect. 
This correction is effective for both life and 
non-life insurance undertakings and would 
consequently facilitate asset and asset liability 
management, particularly within the context of 
the ALM duration mismatch (with very short 
tail business or very long liability duration). 
The proposed framework certainly has scope 
for improvement – by applying the dampener 
adjustment to alternative risk factors, and by 
incorporating cutting-edge stochastic process 
theory (heteroskedastic, jump, regime switch-
ing) into the modelling process, this aim could 
be achieved.

The research from which this article was drawn 
was supported by Russell Investments as part of 
the research chair on Solvency II at EDHEC-Risk 
Institute.

The purpose of the chair is to design new 
benchmarks for European insurance companies 
that are representative of a dynamic allocation 
strategy to equities. The aim of the initiative 
is to enable all European insurance companies 
which do not have a full internal risk mitigation 
model to be able to avail of an objective aca-
demic reference in order to manage the risk of 
their equity investments. The benchmarks, based 
on dynamic core-satellite and life-cycle invest-
ing techniques, will allow investors to respect a 
maximum drawdown or maximum loss limit for 
specific horizons.

The full version of the research is available 
on the EDHEC-Risk Institute website at the 
following address: www.edhec-risk.com/ALM/
Russell_Research_Chair
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