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In this paper, the authors examine the question of the eligibility of hedge fund indices as financial 
instruments for use by European investment funds. Following recent advice given to the European 
Commission by the Committee of European Securities Regulators (CESR), it was decided to suspend 
such eligibility for a period of twelve months. The authors review this decision and comment on the 
problems identified by the CESR in relation to hedge fund indices. They go on to provide an analysis 
of these indices in consideration of three of the general criteria proposed by the CESR for financial 
indices: representativeness, transparency and diversification. The problems surrounding each criterion 
are addressed and it is shown that the reservations of the CESR in relation to hedge fund indices are 
not always well-founded. The problem of representativeness, for example, is a problem that is also 
observed in the case of equity style indices. With regard to diversification, the authors suggest that 
confusion between the terms ‘benchmark’ and ‘index’ leads to misguided criticism of a hedge fund 
index’s inadequacy to fulfil this requirement. Finally, possible solutions — such as managed account 
platforms for higher transparency — are proposed to address the problems related to the three criteria. 
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Hedge fund indices have seen widespread growth 
over the past years, reflecting both the general 
growth of the hedge fund industry and the 
strengthening position of indices in relation 
to other investment vehicles, such as funds of 
funds. The interest in indices is mainly driven by 
institutional investors, who have a strong prefe-
rence for low fee, transparent and risk-control-
led investments. Derivatives such as exchange-
traded certificates based on hedge fund indices 
have also been launched. In principle, European 
investment funds could use such instruments 
in their investment portfolio. For this to be 
the case, however, these instruments must be 
made eligible by the regulator. Recent advice 
given by the Committee of European Securities 
Regulators (CESR)1  to the European Commission 
tries to clarify the definition of eligible assets, 
and also offers advice on hedge fund indices, the 
eligibility of which has now been suspended for a 
period of 12 months. This document reviews this 
decision and comments on the problems with 
hedge fund indices as outlined by the CESR, as 
well as reviewing hedge fund indices along three 
criteria named by the CESR for financial indices, 
namely representativeness, transparency and 
diversification.

In the Directive 2001/108/EC, the definition of 
the financial instruments eligible for invest-
ment by European investment funds under the 
UCITS (Undertakings for Collective Investments 
in Transferable Securities) regulation was wide-
ned. The aim of the amendment was to allow 
UCITS to employ modern investment strategies 
for the purposes of performance enhancement 
and risk management. Concerning the clarification 
of definitions of eligible assets, the Committee of 
European Securities Regulators (CESR) prepared 
a consultation paper in March 2005 and asked 
for comments from the industry on their draft 
advisory document. Because of the complexity 
of modern financial instruments and various 
concerns from different market participants, the 

responses given raised further considerations. 
The CESR then issued a second consultation 
paper in October 2005 which tried to clarify 
the definition of ‘Transferable Securities’ (within 
the scope of relevant techniques and instru-
ments), ‘Money Market Instruments’, ‘Embedded 
Derivatives’, ‘Other Collective Investment 
Undertakings’, ‘Financial Derivative Instruments’ 
and ‘Index Replicating UCITS’, with the advice on 
the eligibility of derivative instruments on finan-
cial indices provoking criticism from the industry. 

In their draft technical advice to the European 
Commission, the CESR recommended the eligibi-
lity of investment in derivative instruments on 
indices that comply with certain criteria. Such 
indices are referred to as ‘financial indices’. In 
consideration of the complexities of hedge 
fund indices, the CESR recommended the twelve-
month suspension of the eligibility of hedge 
fund indices as financial indices. 

1.1 General criteria for an eligible index

We first propose a review of the general criteria 
for an eligible financial index. The following 
(stated in the 2nd Consultation Paper, Level 2, 
Box 14, Para. 1) are the main requirements for 
an index:

● Transparency The relevant rules, which include 
the methodologies involved in the construc-
tion of the index (i.e., calculation methodology, 
weighting methodology, rebalancing methodo-
logy, etc.), and the component selection principle, 
should be clearly disclosed. Any further changes 
in these areas should be announced before being 
executed and any operational difficulties that will 
lead to inaccurate information should also be 
revealed. In addition, to reach the required trans-
parency standards, an index is also required to be 
published promptly.  

1 CESR’s Advice to the European Commission on Clarification of Definitions concerning Eligible Assets for Investments of UCITS, THE 
COMMITTEE OF EUROPEAN SECURITIES REGULATORS, Ref: CESR/06-005 , January 2006

1. Introduction
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● Diversification The index should be sufficiently 
diversified; in other words, the underlying port-
folio of the index cannot be concentrated on a 
single body, so that the index will not be 
influenced by changes in any small components. 
The foundation of an index’s diversification is 
the design of its construction methodologies, 
especially the weighting principle. Article 25 of 
the Directive establishes the weighting limits for 
the investment pools and should also be considered 
as the instructions for the indices. 

●  Representativeness As a benchmark of the relevant 
market, the index should provide its users with 
meaningful and useful market information. The 
fluctuation of the index must describe the real 
changes in the related market. Maintaining the 
representativeness of an index requires constant 
work, including periodical reviewing and 
rebalancing. 

1.2 Specified concerns about hedge fund indices

In consideration of hedge fund characteristics, 
Para.122 of the CESR document highlights specific 
concerns about hedge fund indices with regard 
to the abovementioned general issues. 

●  Selection bias The result of selection bias is 
unpredictable. The particularity of the construc-
tion of hedge fund indices is that hedge funds 
can decide whether they are to be included in an 
index or not. Because they lack subjective selection 
standards, hedge funds may make the decision 
to their own benefit: they can decide not to be 
included in an index so as to avoid the exposure 
of their unsatisfactory performance or to hide 
their extremely good performance. Consequently, 
index providers cannot measure bias or even 
estimate in which direction it points. 

●  Survivorship bias This bias results from the 
inclusion in the index of surviving funds only. 
The funds that stop reporting to the database 

are often excluded from the index calculation 
ex-post. Since most funds probably stop reporting 
returns because they close down following poor 
performance, this typically leads to an upward 
bias of returns. Respective estimations of 3% 
and 2.75% made by Fung and Hsieh (2000) and 
Brown, Goetzmann and Ibbotson (1999) are the 
most frequently used estimations in studies on 
hedge fund performance. However, survivorship 
bias could also be negative, since funds may stop 
reporting to the database because they are not 
actively seeking new investments and prefer to 
avoid disclosure of information. Such funds have 
typically been the most successful in the past, 
leading to a downward bias from survivorship. 
Géhin and Vaissié (2004) cite estimations of 
survivorship bias ranging from -1.32% to 6.67%, 
depending on the observation period, the sam-
ple or the definition used to calculate the 
survivorship bias.

●  Back-fill bias This bias (also called instant history 
bias) is the consequence of adding a hedge fund 
whose earlier returns are backfilled between the 
fund’s inception date and the date on which it 
enters the database. Again, different databases 
will handle this issue differently and, as a result, 
the impact of this bias will depend on the index 
provider. The back-fill bias has also been measu-
red in a number of academic studies. Géhin and 
Vaissié (2004) cite a range of 0.05% to 4.2% in 
different studies.

●  Investability The index should be available 
for tracking, whereby investors can replicate 
the underlying portfolio with a certain level of 
tracking error; this depends on their ability to 
do so and other restrictions. A specific concern 
about the investability of hedge fund indices 
is that some hedge funds with outstanding 
performance tend to close off the fund to new 
investors, thereby making it non-investable. 

1. Introduction



●  Consistency of the hedge fund sector A sector 
index should appropriately reflect the relevant 
and important information of the subgroup of 
hedge funds to which it refers. Owing to the 
complexity of the underlying assets of hedge fund 
and investment strategies, the consistency of the 
sector is also thought to be one of the specific 
issues affecting the eligibility of hedge fund 
indices.

1.3. Responses from the industry on the 
eligibility of hedge fund indices

The responses to the CESR’s second consultation 
paper vary according to the perspectives of 
major index providers and asset management 
associations. 

A few primary concerns are put forward. Asset 
management associations such as the IMA 
highlight that the CESR appears to be more 
concerned with ‘non-investable hedge fund 
indices’ than ‘investable hedge fund indices’. This 
is apparent from the problem of biases outlined 
by the CESR. Biases such as survivorship bias 
are actually inherent in non-investable hedge 
fund indices but, by definition, do not apply to 
the true track record of an investable index. The 
realised return of an investable index includes 
—by definition — the performance of funds that 
close down and leave the index. The problem 
of survivorship bias is therefore nonexistent. 
Likewise, Standard & Poor’s confirms that the 
hedge fund indices it manages have been 
constructed specifically to avoid the issue 
of biases. S&P argues that the CESR should 
treat hedge fund indices just as it does other 
assets which are eligible for UCITS investment. 

In addition, S&P remarks that hedge fund indices 
can provide UCITS investors with the qualifica-
tion of risk diversification, additional attractive 
return and extra performance, which up to now 
was only available to a limited number of investors. 

Likewise, Morgan Stanley Capital International 
(MSCI) confirms that survivorship bias on 
investable indices has no impact on the calculating 
period, because MSCI investable hedge fund 
indices are live indices reflecting the performance 
of all constituent funds at all times. Nor can 
historical information lead to back-fill bias, 
because MSCI investable indices are announced 
in advance and any new constituents do not 
affect the index performance before the 
publicly announced inclusion date. With regard 
to selection bias, MSCI uses an approach that is 
similar to that used in other asset classes, where 
incomprehensible selection criteria, such as 
statistical selection techniques, are not used for 
the inclusion of an index. 

Since it is clear that the CESR’s comments seem 
to be driven in part by misperception of investable 
hedge fund indices and in part by confusion over 
the differences between non-investable and 
investable hedge fund indices, this document 
will further discuss the general requirements 
for a financial index and to what extent hedge 
fund indices fulfil these general requirements. 
The remainder of this document is organised as 
follows: section two clarifies the issues by 
making the basic distinction between an index 
and a benchmark; sections three to five respec-
tively cover representativeness, transparency 
and diversification; and section six provides a 
conclusion.

1. Introduction
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It is useful to start with a conceptual view of the 
issues raised in the CESR consultation paper. In 
particular, a distinction should be made between 
the terms ‘index’ and ‘benchmark’, which is not 
always the case in the CESR document.

A benchmark is defined as a reference portfo-
lio and, consequently, is supposed to represent 
the risks of the managed portfolio. It is widely 
accepted that the choice of the benchmark 
plays an important part in explaining portfolio 
performance. Construction of a benchmark 
allows objectives to be set in terms of the systematic 
risk exposure of the portfolio, which is reflected 
by its strategic asset allocation. The benchmark 
also serves to evaluate portfolio performance. A 
widespread practice in the industry is to look at 
a manager’s performance in relative terms, i.e., 
with respect to a benchmark. Even if the portfolio 
management process is said to be ‘benchmark-
free’, it is always possible to derive ex-post a 
benchmark that mimicks the returns and risk 
exposure of the portfolio.

An index is a portfolio that is representative of 
one or more risk factors. For example, a geographic 
index aims to represent the stock market risk in 
the country considered, while a style index or a 
sector index represent the respective risks of the 
investment style or industry sector considered. 
We speak of indexed management when the 
index is the benchmark of the portfolio. However, 
it is important to highlight the fact that the 
terms ‘index’ and ‘benchmark’, which are often 
inappropriately used as synonyms, do not mean 
the same thing. While an index is representative 
of the market as a whole or a certain segment of 
the market, a benchmark has to be representative 
of the risks chosen by an investor over the long 
term. Instead of simply choosing an index as a 
benchmark, a portfolio manager can for example 
choose to use a combination of indices or any 
other portfolio. Thus, even though an index can 
be used as a benchmark, the benchmark is not 
necessarily an index. And using a benchmark 
in the investment process does not necessarily 

mean that one resorts to passive or indexed 
management.

With respect to hedge fund indices, it can be 
said that a hedge fund index should be represen-
tative of the hedge fund strategy it covers. This 
means that the index should fully reflect the risk 
and return characteristics of the given hedge 
fund strategy. For the purposes of performance 
measurement, a combination of such strategy 
indices should be used. In fact, a customi-
sed combination of such indices will be able 
to reflect the risk exposure of a given fund or 
manager. Such a customised benchmark is a 
convincing alternative to a global index that 
arbitrarily mixes all existing strategies.

In particular, it is usually not the case that a 
given index is able to reflect a manager’s entire 
risk spectrum, especially if that manager follows 
a range of strategies. In the example of a fund 
of hedge funds that includes a multitude of very 
different hedge fund strategies, it is obvious 
that the risks cannot be fully reflected by a 
single index. However, this is not only true for 
hedge fund managers, but also in the traditional 
long-only world. A recent study by EDHEC 
(Amenc and Picard (2006)) finds that the 
appropriate style benchmark for the top 50 
French mutual funds is usually very different 
from the reference index cited by the fund’s 
management. The divergence ranges from 13% 
to more than 70% in terms of style exposure. 
The average is 35%. These very high figures show 
that using a single reference index in performance 
measurement is inappropriate for most funds.

It may be useful to review the definition of a 
‘good index’. What criteria should a good index 
satisfy? Bailey (1992) provides us with some 
principles for the assessment of an index as a 
benchmark in the public securities investment 
industry. Based on these principles, we have 
reorganised the criteria slightly to identify four 
requirements:

2. Conceptual remarks: Indices vs Benchmarks



● Representativeness In order to support asset 
allocation decision-making, indices should provide 
adequate market information. Consequently, a 
high level of coverage is the basic element for an 
index to provide good representation. In order to 
achieve the ideal representation, indices should 
include all components of the target market’s 
investment universe; in other words, it is better 
to have a ‘complete’ index. 

●  Purity The basic function of an index is to provide 
a benchmark for the measurement of invest-
ments. If the index cannot truly reflect the risk 
and return characteristics of a given category, 
investors cannot use it to evaluate the perfor-
mance of their investment. For asset managers, 
wider coverage does not mean a better index. 
The ideal index is one which meets their specific 
needs and can reflect the characteristics of the 
asset class in which they are interested. An ideal 
index should provide the asset managers with 
a reflection of the properties of a certain style 
category. Investors or managers can then create 
the most appropriate customised benchmark for 
comparison and analysis based on such an index. 

● Investability Indices provide asset managers 
and investors with the option of investing in a 
certain asset classes at low cost or adopting passive 
strategies by replicating the market portfolio or 
the portfolio that can reflect the performance 
of a market sector. To do so, indices should fulfil 
the requirements both of ‘available liquidity’ and 
‘position size’. The former represents the conside-
ration on the average volume of the transactions 
while the latter can be explained as the reaso-
nable proportion of an individual index compo-
nent. In addition, an investable index should be 
easily tracked, a quality for which low turnover 
and transaction costs are two important factors. 

● Transparency There are two aspects related 
to the transparency of an index. The first is the 
distribution and accessibility of updated index 
information (e.g. price information, name of 
the components, return information, etc.). The 

second is the construction methodologies (wei-
ghting information, rules of return calculation, 
etc.) and selection criteria used (rules for the 
inclusion of certain assets); these should be clearly 
identified for the public. Sufficient and timely 
information can help index users to better 
understand the index and use it appropriately. 
The transparency of an index can also increase 
the reliability of data and reduce investors’ risk 
in their choice of management style.

It should be noted at this stage that these 
index quality criteria are quite similar to the 
CESR’s considerations. Two of the general 
criteria put forward by the CESR, namely 
transparency and representativeness, are 
included in this list. Likewise, two of the spe-
cific issues of hedge fund indices are in fact 
general quality requirements for indices. These 
criteria are the investability and purity of an 
index, which the CESR calls ‘sector consistency’. 
However, we have not included diversification 
in this list, while it does appear in that of the 
CESR. We argue that the inclusion of a diversifi-
cation criterion actually results from confusion 
between the terms ‘index’ and ‘benchmark’. 
We will address this question in further detail 
below. The remainder of this paper considers the 
problems of representativeness, transparency 
and diversification. 

2. Conceptual remarks: Indices vs Benchmarks
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For equity style indices, we chose value and 
growth indices for the European region. In 
particular, we chose the S&P/Citigroup growth/
value indices for Europe, the MSCI Europe 
growth/value indices, the FTSE Style Indices 
for Europe and the Dow Jones Euro Stoxx TMI 
growth/value indices.

The table below indicates the maximum return 
difference and the indices and month in which 
this difference occurred.

8

3. Representativeness Problem

3.1. A problem that is specific to hedge funds?

Due to the scarcity of information, the logic of 
representativeness through market capitalisation 
is difficult to apply to the alternative universe. 
As a result, finding an index that is representa-
tive of a particular management universe is not 
a trivial problem. The various indices available 
on the market are constructed from different 
data, according to diverse selection criteria and 
construction methods, and they evolve at 
differing paces. Because of this heterogeneity, 
investors cannot rely on competing hedge fund 
indices to obtain a ‘true and fair’ view of hedge 
fund performance. 

The concern over existing hedge fund indices 
not being representative of a particular universe 
should however be put into perspective. In fact, 
a lack of representativeness is not necessarily 
specific to hedge funds. In order to show this, we 
compare the heterogeneity of hedge fund style 
indices to that of equity style indices.

With the help of an indicator, we can attempt 
to evaluate the degree of heterogeneity of the 
different hedge fund strategies and different 
equity styles. We use the maximum return 
difference in any given month. If return differences 
in a given month are pronounced, this implies 
that investors who choose exposure to a given 
style will obtain very different results depending 
on which index provider they choose. Observing 
pronounced heterogeneity as indicated by a high 
maximum return difference between indices 
would lead to the conclusion that the indices 
have a lack of representativeness. If they are all 
different, it is impossible that all of them repre-
sent the universe of securities or funds reliably. 

For hedge fund strategies, we use existing 
investable indices from different providers. The 
providers considered are FTSE, S&P, HFR, CSFB 
Tremont and Dow Jones. These indices are the 
largest of the investable hedge fund indices 
currently available. The table below gives an 
overview.

	 Index 	 Launch	 Strategy	 Fund 	 No of Funds	 Rebalancing	 Pricing	 Sub-indices
	 Provider	 Date		  Weighting	 in the 	 Frequency	 Frequency            by
					     Global Index				    Strategy/Style

CSFB/Tremont	 Aug. 03	 V.W.	 V.W.	 60	 Semi-annual	 Monthly	 10

Dow Jones	 Nov. 03	 n.a.	 E.W.	 40	 Quarterly ***	 Daily	 6

FTSE		  Apr. 04	 I.W.	 I.W.	 40	 Annual ****	 Daily	 8

HFRX		  Mar. 03	 V.W	 *	 n.a.**	 Quarterly	 Daily	 8

MSCI		  Jul. 03	 Adj. Med. Asset Weighted	 E.W. 	 138	 Quarterly	 Daily	 8

S&P		  May 02	 E.W.	 E.W.	 40	 Annual *****	 Daily	 9

    * Fund weightings are optimised to maximise correlation with their group.				  
   ** Optimal number of funds for strategy replication is determined using Monte Carlo simulation.				     *** 
Additions or deletions can occur without notice at the complete and absolute discretion of Dow Jones.			   **** Funds may be 
added/deleted more frequently in response to changing market conditions or fund-specific events.			   ***** Annual at the 
strategy level and periodical at the fund level.

Overview of Major Investable Hedge Fund Indices as of June 2006
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	                    Equity Style Indices			   Hedge Fund Strategy Indices

						      Equity 		
	 Growth	 Value	 Convertible			   Market	 Long/Short
			   Arbitrage	 CTA	 Event Driven	 Neutral	 Equity

Max. Return
Difference	 3.0%	 7.8%	  1.9%	 7.2%	 2.7%	 2.1%	 2.9%

Index 1 (Return)	 4.7%	 -3.3%	 -1.7%	 7.6%	 4.0%	 2.6%	 0.5%

Index 2 (Return)	 1.8%	 -11.1%	 -3.7%	 0.4%	 1.3%	 0.4%	 3.4%

Index 1 (Provider)	 Stoxx	 FTSE	 MSCI	 FTSE	 HFRX	 MSCI	 FTSE

Index 2 (Provider)	 MSCI	 S&P	 Dow Jones	 CSFB/Tremont	 FTSE	 Dow Jones	 CSFB/Tremont

Month of 	
occurrence	 Nov. 2002	 Feb. 2001	  Apr. 2005	 Oct. 2003	 Nov. 2004	 Jan. 2006	 Sep. 2004

The data used are monthly returns data for the period of 01/1999 to 12/2005 for the growth and value indices. For the hedge fund strategy indices, we 
used monthly returns from 07/2003 to 04/2006 for all strategies except CTA and Long/Short. For Long/Short, we used data from 01/2003 to 04/2006. 
For CTA, we used data from 07/2003 to 02/2006. These differences are due to data availability. For example, the monthly data for the S&P CTA index 
is last available for 02/2006.

Heterogeneity of Equity Style and Hedge Fund Strategy Indices

The analysis reveals that equity style indices 
appear to be as heterogeneous as hedge fund 
strategy indices. The degree of heterogeneity is 
important in magnitude. For example, looking 
at the February 2001 returns for value stocks, we 
see that an investor using the S&P index would 
have observed returns of -11.1%, while an inves-
tor using the FTSE index would have observed 
returns of -3.3%, a difference of 7.8 percentage 
points in terms of the monthly return. 

From this evidence, we conclude that the problem 
of representativeness is not limited to hedge 
fund indices. Rather, even equity style indices, 
which seem to be well established as underlyings 
for derivatives, show a low degree of repre-
sentativeness leading to heterogeneous returns 
behaviour. 

3.2. Possible solutions

The success of investable hedge fund strategy 
indices, and their differentiated positioning with 
funds of hedge funds, will greatly depend on 
the capacity of index providers to improve the 
investability of their indices without sacrificing 
the representativeness dimension. This is not a 
minor task, because to be fully representative an 
index has to cover a whole universe or a whole 
strategy, including closed funds. 

Recent research (Goltz, Martellini and Vaissié 
(2006)) examines how modern portfolio theory 
and factor analysis techniques can be used to 
build investable yet representative hedge fund 
indices. The results suggest that designing sound 
(i.e., both representative and investable) hedge 
fund indices is a feasible task given the specific 
features of the industry, in particular the lack of 
capacity and transparency. 

A well-known method from empirical research in 
finance — the use of factor replicating portfolios 
— is employed to construct representative indi-
ces based on a limited number of funds, provided 
that funds are suitably selected and an optimal
portfolio is designed with the objective of replicating 
the common trend in hedge fund returns for a 
given strategy. Implementation of this techno-
logy would allow investors to reap the benefits of 
investing in hedge funds, without being sub-
ject to selection biases and implicit allocation 
choices of investment vehicles that are not fully 
representative. Appendix A of this document 
provides a summary of the results from this 
study.



10

The transparency of the construction methodo-
logy is an obvious requirement. In fact, it seems 
somewhat surprising that there are some index 
providers, and not only in the hedge fund indus-
try, that refuse to publish details on how their 
index is constructed. In our opinion — and this is 
consistent with the general requirements for an 
index — anyone who does not publish a construction 
methodology cannot claim to provide an ‘index’. 

While we fully agree with the CESR’s standpoint 
that the index methodology must be transpa-
rent, there is a further issue worth considering 
— the transparency of the risk of the underlying 
funds themselves. One may argue that if a given 
fund does not disclose information concerning its 
strategy, the risk of misclassification will be high, 
which is unfavourable for inclusion in a hedge 
fund strategy index. Obviously, such a misclas-
sification will lead to the index lacking in purity 
or ‘sector consistency’. In other words, rather 
than being representative of the given strategy, 
the index will include returns that are attributa-
ble to the fact that part of the index portfolio 
represents the characteristics of a different style. 
Higher transparency is therefore a requirement 
for reducing the risk of a style drift and enhancing 
the style purity or ‘sector consistency’ of the index.

One tool that may help to mitigate this lack 
of transparency exists in the form of managed 
account platforms. 

Essentially, in a managed account, investors 
with significant assets to manage ask hedge fund 
managers to replicate their trading strategy 
outside of the fund’s books, in an account that 
remains in the name of the investor. This concept 
of ‘managed accounts’ has been developed in 
numerous forms offering different features:

● Standard custodial arrangements: assets are 
held in the name of the fund in a dedicated 
account operated by the manager of the hedge fund.

● Prime brokerage custody: assets are held in 
the name of the fund in a dedicated account 
operated by the manager, whereby the bank can 
act as an independent controller on behalf of the 
board of directors.

● Basic managed accounts: assets are held in 
the name of the investor within the books of a 
custodian bank and the manager receives the 
right to operate the account as part of his 
management mandate. The bank has no duty 
to control the assets held or the investment 
decisions, but the bank can report directly to the 
investor independently of the manager.

●  Managed account platforms: assets are held 
in the name of the investors in a segregated 
account and the bank operates back-office and 
risk-control functions on behalf of the board 
of directors of the hedge fund. It is important 
for investors to identify the contractual arran-
gements the fund has made with its custodial 
bank in order to assess the level of protection 
and independence it will benefit from under the 
‘managed accounts’.

Managed accounts should not be confused 
with prime brokerage, which represents a very 
important dimension of the hedge fund industry. 
Prime brokers have developed on the back of 
hedge fund growth over the last five years as 
a single source of services for hedge funds wil-
ling to consolidate their brokerage and banking 
relationships in a single location. The prime broker 
can be defined as the primary point of contact 
for a hedge fund and the traditional source of 
financing for leverage and short selling. Trades 
executed with ‘executing brokers’ are ‘given up’ 
after execution and passed electronically to the 
prime broker, who will be in charge of ensu-
ring that post trade (matching, settlement and 
payments) is handled in a single location. The 
benefits of such a model are numerous and 
range from a high level of transparency of the 
funds (supposedly held with one prime broker) 
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to the scaling down of back-office operations 
to one firm and the possibility of benefiting 
from prime brokerage technology (trading, risk 
management, reporting) and financial services 
(cross-product margining, leverage, stock bor-
rowing and lending). 

While the concept of prime brokerage has been 
a real success story both for clients (one-stop 
services with considerable technology made 
available at no capital cost) and providers (better 
assessment of credit risk involved in hedge fund 
financing and leveraging of services traditio-
nally delivered within product silos allowing 
for unlimited cross selling), the reality is that 
a significant number of hedge funds have 
decided that there is no ‘prime’ in prime 
brokerage and that ensuring a long-term 
relationship with several brokers would allow 
them to keep better control over their sources of 
financing and execution services.

Advanced managed account platforms provide 
the full range of middle and back-office servi-
ces, alongside independent valuation and risk 
monitoring with contractual arrangements 
favouring stringent control of the hedge fund 
manager’s operations. No investor can be expected 
to gain full insight into the holdings of a hedge 
fund, but managed account platforms typically 
provide a host of information at the aggregate 
level, such as portfolio risk exposures. These are 
actually derived from the current holdings of the 
fund rather than from ex-post statistical analysis, 
which is the only tool for investors in the absence 
of insights into the fund holdings. The mana-
ged account platform provider plays the role 
of information aggregation from the portfolio 
holdings of the funds. Given the managed 
account setup, the holdings are fully transparent 
to the provider. Risk reports can then be compiled 
for investors, showing the current exposure of 
the fund.

This enables investors to have access to relevant 
information. For example, they are informed 
about the effective style mix of the fund. In the 
same vein, analysis of exposure to risk factors 
such as stock market, bond market and currency 
risk is provided to inform investors about sour-
ces of risk. It should be noted that there is an 
important risk of data overkill when it comes to 
reporting. Therefore, the aggregated information 
received from the platform provider has to be 
seen as a most useful source of transparency, 
perhaps even more useful than the provision of 
full transparency to all investors.

As a consequence, managed account platforms 
can be regarded as a tool to enhance the trans-
parency of the strategy employed by a manager. 
Therefore, funds available on such platforms pro-
vide a natural alternative for index construction 
when compared to non-transparent hedge funds. 
The limit of such platforms is, of course, their 
limited number of available funds. However, 
given that it is possible to achieve high repre-
sentativeness even with a low number of funds 
(see section three above), this limitation may be 
overcome.

To conclude this section on the problem of 
transparency, we would like to emphasise that 
again in relation to this criterion, the CESR 
should not adopt more demanding positions on 
hedge funds than on other asset classes. It seems 
odd to demand that hedge fund index providers 
publish the complete fund-by-fund composition 
of their indices, when the same demand is not 
made of indices from other asset classes. MSCI, 
for example, does not publish the composition 
of its stock indices and requests very large sums 
of money from managers or investors wishing to 
access that information.

4. Transparency Problem
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5.1. Relevance of the question

The CESR argues that an index should be 
sufficiently diversified. Diversification can be 
understood in two ways.

First, diversification may mean that an index 
should not be too highly concentrated. This 
requirement can usually be achieved by respec-
ting a minimum number of funds in the index, 
meaning that the risk that is specific to 
individual funds can then be diversified away. In 
other words, in order to fully represent a given 
hedge fund strategy, rather than the specificities 
of a given set of funds, a minimum number of 
funds is required. Second, diversification may be 
understood as a good allocation scheme that 
makes it possible to achieve a superior risk/
return trade-off. Achieving a good risk/return 
trade-off is typically the objective of asset 
allocation funds, consultants or the manage-
ment team of pension funds, and the aim is to 
construct a portfolio of multiple asset classes or 
styles. A superior risk/return trade-off, howe-
ver, is not what is offered by an index, which 
tries to achieve representativeness for a given 
asset class or style. Therefore, diversification 
understood in this sense is linked to the 
construction of a good benchmark rather than 
a good index. 

While a benchmark should obviously be well 
diversified in order to allow the investor to 
obtain an attractive long-term risk and return 
profile, an index does not have to be diversi-
fied per se. If the index covers a given strategy 
segment, sector or industry, it is obviously not 
well diversified in a broad sense. In the example 
of an industry index for the health sector, the 
index obviously does not constitute a well-
diversified benchmark, since it omits other 
sectors and other asset classes. However, the 
index is supposed to be representative of the 
health sector, which means that it should 

represent the risk and return properties of the 
entire sector, rather than just some specific 
companies. Therefore, the requirement of a 
somewhat reasonable number of individual 
companies being included in the index stems 
from the criterion of representativeness and not 
that of diversification.

In spite of doubts over the relevance of this 
question, the following section will analyse if 
hedge fund indices indeed differ from other 
indices with respect to diversification. We will 
consider in turn diversification for i.) global 
hedge fund indices that mix funds following a 
wide range of styles and ii.) hedge fund strategy 
indices that seek to reflect the commonalities of 
funds in a specific category.

5.2. Benchmarking the diversification properties 
of hedge fund indices 

The question of the diversification of hedge 
fund indices can be addressed by looking at the 
co-movements between the indices’ components. 
Again, we choose to contrast the behaviour 
of hedge fund indices with that of equity style 
indices. 

5.2.1. Diversification of global hedge fund indices

● Diversification between components

We first compare the co-movements between 
the index components. A global hedge fund 
index that aggregates a wide variety of hedge 
fund strategies is expected to offer high 
diversification, simply because the hedge fund 
universe is not heterogeneous. Hedge fund 
managers follow a multitude of strategies, 
investing in different instruments and fol-
lowing different investment styles. Therefore, 
correlation between such managers should be 
low and diversification within a global hedge 
fund index should be very pronounced. Note 

5. Diversification Problem



that this is different from the fact that such a 
global hedge fund index offers good diversifi-
cation benefits with respect to traditional asset 
classes, since the returns behaviour is different 
from the latter. In order to assess this question, 
we calculate the mean correlation of all hedge 
funds in the CISDM (Center for International 
Securities and Derivatives Markets) database 
and compare this to the mean correlation 
coefficient between all stocks included in the 
Stoxx 600 index for European stocks. 

The above table, in the first line, shows that the 
average correlation is significantly lower for 
hedge funds than for the stock index, as expec-
ted. The second line of the table indicates the 
percentage of variance explained by the first 
principal component as obtained by a standard 
factor analysis technique (principal component 
analysis); the higher this percentage the more 
pronounced the common factor in returns of 
the index component. Again, we can see that 
the hedge funds in the CISDM database show 
less co-movement, as indicated by the low expla-
natory power of the first principal component. 

To provide some background information on the 
use of the percentage of variance explained by 
the first principal component, the concept of 
PCA (Principal Component Analysis) is formalised 
in Appendix B of this document. 

●  Diversification between styles

We would expect that the diversification potential 
between hedge fund strategies will be greater 
than the diversification potential between different 

equity investment styles. Consequently, within a 
global hedge fund index, diversification would 
be more pronounced than within a stock market 
index. To test this conjecture, we use data on 
the CISDM Equal Weighted index, an index that 
aggregates returns from funds in the CISDM 
database, irrespective of the strategy that the 
fund follows. We then calculate the correlation 
between the CISDM indices for the five major 
hedge fund strategies. We run a similar test for 
the correlation between the DJ Stoxx Style indices 
and the Stoxx 600 index. 

However, analysis of the unconditional 
correlation coefficient alone would be limited. It 
is a well-known empirical fact that the depen-
dencies of financial assets are constant neither 
over time nor across states of the world. In other 
words, these correlations are both time- and 
state-dependent. In particular, dependencies 
tend to be higher in times of market down-
turns and it has been shown that correlations 
between equity markets in different countries 
increase significantly in negative environments. 
Therefore, diversification benefits assessed over 
the whole time period may not reflect the bene-
fits investors get in times of market turmoil, 
i.e., when they are most valuable. In other 
words, the unconditional diversification bene-
fits may not hold conditionally, as dependence 
that is conditional on down markets may be 
higher than unconditional dependence.

5. Diversification Problem
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		  CISDM Funds	 Stoxx 600 Index Components
	 Average Correlation	 0.17	 0.25
	 Variance explained by PC1	 0.24	 0.29

The data used are monthly returns data for the period of 01/1999 to 12/2005 for the hedge funds from the CISDM database and for components of 
the Stoxx 600 index for European stocks.

Co-movement between Index Components: Hedge Funds vs Stocks
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The table below therefore also assesses 
correlation in two different states of the broad 
index (CISDM Equal Weighted and Stoxx 600, 
respectively), namely negative or positive 
returns. The results are shown both for hedge 
fund and equity indices. The table shows cor-
relations calculated using the returns during 
months with positive returns (‘Up’) and negative 
returns (‘Down’) for the global index. 

From a comparison of the values for hedge 
funds (the upper part of the table) with the 
values for equity (the lower part of the table), 
two conclusions can be drawn. 

First, the correlations of hedge fund strategies 
with the global hedge fund index are signifi-
cantly lower on average than the correlations of 
equity style indices with the global equity index. 
Second, the down market correlations of hedge 
funds are actually lower than the up market 
correlations for all strategies. The inverse is 
true for the growth style index correlations. For 
value and small cap indices, the down market 
correlations are lower than the up market cor-
relations, but down market correlations are still 
higher than for all hedge fund strategies, except 
Long/Short Equity. This allows us to conclude 
that the diversification potential within a global 
hedge fund index actually increases in down 

markets and that diversification effects within a 
global hedge fund index are more robust across 
different states of the market than diversification 
effects within a stock index. In particular, it 
should be noted that most hedge fund strate-
gies have a negative correlation with the global 
hedge fund index when the latter falls in value. 
On the contrary, equity style indices maintain a 
positive correlation in down market states.

5.2.2. Diversification of hedge fund strategy indices

A lot of emphasis in the preceding subsection 
was placed on the fact that the question of 
diversifying between styles is not at all the 
relevant one for index providers. Rather, indices 
should provide investors with a representation 
of the risks of a meaningful subcategory of 
the total asset universe. Such subcategories are 
represented by styles or sectors. The allocation 
between such categories relies heavily on the 
quality of the indices that are used. In particu-
lar, investors depend on a true representation 
of the given style without significant drifts, as 
such drifts would remove the control they have 
with regard to the overall allocation decision. 
However, as well as style drifts, indices for such 
subcategories also have to avoid giving exposure 
to idiosyncratic risk rather than to the systematic 
component that is linked to the style category. 

	  	 CISDM Equal Weighted Index with CISDM Strategy Indices
				    Equity	
	 Convertible		  Event	 Market	 Long/Short
	 Arbitrage	 CTA	 Driven	 Neutral	 Equity

 	
Correlation in Down Markets	 -0.12	 -0.47	 0.47	 -0.13	 0.79

Correlation in Up Markets	 0.42	 0.13	 0.74	 0.72	 0.95

	                                      
          DJ Stoxx Index with DJ Stoxx Style Indices

	 Growth	 Value	 Small Cap		

Correlation in Down Markets	 0.92	 0.54	 0.54		

Correlation in Up Markets	 0.90	 0.90	 0.82	  	  

The data used are monthly returns data for the period of 01/1999 to 12/2005 for the hedge fund indices from CISDM and for the Stoxx 600 index for 
European stocks. The value, growth and small cap indices are the large cap growth, large cap value and small cap indices for the DJ Stoxx TMI index.

Conditional Correlation between Style Categories: Hedge Funds vs Stocks
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	  	 Average	 Variance explained
		  correlation	 by PC1
		
	 Consumer Goods	 0.19	 0.22
	 Consumer Services	 0.22	 0.25
	 Health	 0.15	 0.19
	 Oil & Gas	 0.25	 0.30
	 Technology	 0.47	 0.49
	 Telecom	 0.46	 0.50
	 Utilities	 0.20	 0.25
		
	 Large Cap Index	 0.26	 0.29
	 Mid Cap Index	 0.22	 0.25
	 Small Cap Index	 0.19	 0.21
		
	 Convertible Arbitrage	 0.42	                            0.47	
	 CTA	 0.21	 0.32
	 Event Driven	 0.37	 0.43
	 Equity Market Neutral	 0.05	 0.21
	 Long/Short Equity	 0.24	 0.34
	  	  
The data used are monthly returns data for the period of 01/1999 to 12/2005 for the hedge funds of the five major categories from the CISDM database 
and for components of the different subindices for European stocks published by Dow Jones Stoxx [the Stoxx TMI index (Large Cap, Mid Cap, Small Cap) 
and the Stoxx 600 sector indices (Consumer Goods, Consumer Services, Health, Oil & Gas, Technology, Telecom, Utilities)].

Co-movement between Index Components: Hedge Fund Strategy Indices and Equity Style
and Sector Indices

2 The component lists for growth and value indices are not available on Datastream™ Thomson Financial™.

Therefore, diversification in terms of a minimum 
number of assets (the first type mentioned 
above) could be regarded as an objective for 
index providers. 

The parallel between hedge fund strategies and 
equity styles or industry sectors is straight-
forward. While the former present active 
strategies that are exposed to common risk 
factors, the latter constitute passive portfolios 
with common risks. Therefore, we again pro-
pose to compare hedge fund indices to their 
equity counterparts, this time looking at the 
indices for subcategories.

If hedge fund indices typically have a relatively 
low number of components, the same can be 
said of sector or style indices in the equity 
universe. Once a global equity index is 
subdivided into styles or sectors, the number 
of components available shrinks automatically. 
Rather than focusing on the absolute number 
of assets contained in the index, we assess the 
diversification potential offered by its components. 
In fact, very little diversification will be achieved 
if the components are highly dependent, even if 

a large number of components are available. We 
use the same methodology as above and look 
at the average correlation coefficient and the 
percentage of variance as explained by the first 
principal component extracted using a principal 
component analysis (again, see Appendix B for 
a demonstration of this concept). 

We use a data set that is identical to the one we 
used for global indices. Again, we use the CISDM 
database of hedge funds, this time selecting 
only the funds that are defined as belonging 
to one of the five major hedge fund strategies 
used above. The funds in these strategies consti-
tute 85% of total assets under management by 
single hedge funds contained in the CISDM 
database. For indices of equity subcategories, we 
again use Dow Jones Stoxx indices. Component 
information is available for the Dow Jones Stoxx 
TMI large cap, mid cap and small cap indices (we 
refer to these as style indices2), as well as for a 
range of Dow Jones Stoxx 600 sector indices. 

The analysis is conducted over the same time 
period of seven years considered in the previous 
test. The table above shows that the diversification 
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potential within hedge fund strategy 
indices is comparable to that available within 
equity style or sector categories. Most hedge fund 
strategies have an average correlation between 
funds that is around 0.20. This is comparable 
to the lowest values achieved by equity sector 
or style index components. Only Equity Market 
Neutral component funds have correlation that 
is close to one, suggesting very high diversifi-
cation potential. On the other hand, CTA and 
Event Driven show a high degree of dependence 
between components and thus lower diversifi-
cation potential. However, compared to some 
industry sectors such as the technology and 
telecom sectors, the co-movement between 
components is still lower. The results for the 
percentage of variance explained by the first 
principal component confirm these conclusions. 
The components of hedge fund strategy indices 
appear to offer at least as much diversification as 
securities that make up equity indices. 

5.2.3. Concluding remarks on the diversification 
issue

A further argument can be made in favour 
of hedge fund indices. Given the absence of a 
plausible weighting criterion for hedge fund 
indices, most indices are actually equal 
weighted. This is in stark contrast with stock 
market indices, which are predominantly 
value-weighted. The disadvantages of value-
weighting have often been cited in recent 
academic literature and have also been
recognised by investors. In fact, even if a stock 
market index contains a large number of com-
ponents, value-weighting will lead to a high 
concentration in a few securities. According to 
Bernstein (2003), the S&P 500 index cannot be 
considered a diversified portfolio because the 
ten largest companies in the index accounted 
for 25% of the market value, and the top 25 
companies accounted for 40%. According to 
Strongin, Petsch and Sharenow (2000), because 

of the heavy weighting of the large capitalisation 
stocks, the S&P 500 index only has 86 stocks 
(with significant weights) and the Russell 1000 
only has 118. Consequently, index performance 
is often dictated by the few biggest companies 
of the index and these indices do not provide 
investors with the kind of risk reduction bene-
fits through diversification they think they are 
achieving. Equal-weighting, which is the standard 
for hedge fund indices, makes it possible to 
offer more diversified and less concentrated
portfolios. 

Given the results presented here, as well as the 
advantages of equal-weighting, there appears 
to be no reason to give more recognition to 
equity indices than to hedge fund indices.
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6.1. How do hedge fund indices fare when 
testing the criteria outlined by the CESR?

The question addressed by the CESR is an 
extremely relevant one: rather than accept an 
index because it is labelled as such, it should 
be possible to test the quality of a given index 
according to identified quality criteria. 

However, when the CESR commented on the 
quality of hedge fund indices, it underlined a 
few problems (such as survivorship bias) that 
are only relevant for non-investable hedge fund 
indices. These will certainly not be used as the 
underlyings for derivative instruments. 
Concerning investable indices, two of the general 
criteria outlined by the CESR are extremely use-
ful in assessing their quality. These criteria are 
representativeness and transparency. While the 
representativeness of hedge fund indices remains 
a challenge, it should be noted that i) this 
problem also exists for other indices such as 
equity style indices and ii) there are methods that 
allow the construction of investable hedge fund 
indices that fulfil the representativeness requi-
rement, despite a number of challenges that are 
specific to the hedge fund industry. The trans-
parency problem is also a crucial one. We argue 
that in addition to the transparency of the index 
construction methodology, the transparency of 
the investment itself, i.e., the component funds 
included in a hedge fund index, should also be 
considered. Managed account platforms are a 
natural way to achieve high transparency. 

Finally, in relation to diversification, we have 
shown that this criterion stems from confusion 
over terms, rather than from true relevance with 
respect to index quality. While a benchmark 
should obviously be well diversified in order 
to allow the investor to obtain an attractive 
long-term risk and return profile, an index does 
not have to be diversified per se. If the index 
covers a given strategy segment, sector, or 
industry, it is obviously not well diversified in 
a broad sense. In the example of an industry 
index for the health sector, the index obviously 
does not constitute a well-diversified bench-
mark, since it omits other sectors and asset 
classes. However, the index is supposed to be 
representative of the health sector, which means 
that it should represent the risk and return 
properties of the entire sector, rather than just 
some specific companies. Therefore, the requi-

rement of a somewhat reasonable number of 
individual companies being included in the index 
stems from the representativeness and not the 
diversification criterion. 

Our empirical tests show that hedge fund indices 
— both global indices and strategy indices — can 
at least keep up with equity indices when it 
comes to diversification. However, we would like 
to stress that obtaining representativeness is a 
task for index providers. This representativeness 
usually only makes sense when one considers 
distinct style or sector categories of an asset 
class. Diversification, on the other hand, is a 
task that is achieved by asset allocation. This is 
the task of investors or their consultants and 
requires the definition of a benchmark that has 
the optimal risk return characteristics over the 
long term. Therefore, the prime requirement for 
hedge fund indices should be representativeness 
rather than diversification. 

6.2. Conclusion

The representativeness criterion is what is 
relevant when assessing the quality of hedge 
fund indices. In fact, the quintessence of an 
index is good representation of the risks of 
a given investment universe. In the case of 
performance measurement, when investors 
choose an index as a benchmark, they assume 
that it represents the risks of the given fund or 
portfolio. 

Due to a lack of official recognition, hedge 
fund indices do not have the status of a major 
reference for most hedge fund or fund of hedge 
fund managers. Instead, most of these managers 
use the risk-free rate, as represented by the 
rate of returns of short-term treasury bills or 
monetary instruments, as a reference.

This practice constitutes the worst of all choi-
ces, given that it assumes that hedge funds are 
completely free of systematic risk exposures. 
Such a practice therefore results in perfor-
mance measures that lack all relevance and lead 
investors into the error of omitting to balan-
ce returns with their associated risk exposu-
re. Establishing hedge fund indices as truly 
recognised references therefore appears to be 
an important step towards properly informing 
investors about the level of risk in hedge fund 
products.
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A.1. Methodology

Starting with a database of hedge fund returns, 
Goltz, Martellini and Vaissié (2006) extract the 
combination of individual funds that capture 
the largest possible fraction of the information 
contained in the data. Technically speaking, 
this amounts to using the first component of 
a Principal Component Analysis (PCA) of fund 
returns as a candidate for a pure style index. 

It is better to conduct PCA on standardised 
returns (so that they all have mean zero and 
variance one), because this removes differences 
in variances caused by leverage differences. For 
example, two funds employing the exact same 
trading strategy but different leverage will have 
different return variances. 

One may use the method to describe each 
variable as a linear function of a reduced number 
of factors. To that end, one needs to select a 
number of factors I such that the first I factors 
capture a large fraction of asset return variance, 
while the remaining part can be regarded as 
statistical noise. By taking I =1 in the equation, 
this method can be used to generate ‘the best 
one-dimensional’ summary of a set of individual 
funds. 

Once the common factor has been extracted, 
Goltz, Martellini and Vaissié (2006) suggest using 

the following two-stage methodology for 
building factor-replicating portfolios (FRPs):

● Selection stage: for each strategy, we form a 
portfolio using 10 hedge funds from the corres-
ponding category that are most correlated to the 
first principal component in the first three-year 
calibration period;

● Optimisation stage: the portfolio weights are 
chosen so that the portfolio returns have maxi-
mal correlation with the corresponding principal 
component. 

This two-stage procedure is repeated every year, 
and the performance of FRPs is examined during 
an out-of-sample period stretching over 3 years.

A.2. Results

In order to judge the representativeness obtained 
with their factor replicating portfolios (FRPs), the 
authors examine the correlation coefficient they 
obtain with respect to the first principal com-
ponent (PC1). They implement their two-stage 
procedure, selecting between 1 and 40 funds 
in each strategy. The correlation coefficients 
between the first principal components and the 
FRPs with different numbers of funds are shown 
in the figure below. The 5% and 95% confidence 
bounds for the out-of-sample correlation coef-
ficient are also indicated.

Appendix A: 
Reconciling Investability and Representativeness
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Correlation Coefficients and Confidence Bounds between FRPs and PC1 as a Function of the 
Number of Funds Included in the FRP – Source: Goltz, Martellini and Vaissié (2006)
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Appendix A: 
Reconciling Investability and Representativeness

As can be seen from the figure, the out-of-
sample correlations with the first principal 
component are very robust with respect to 
the number of funds in the FRP. Even when 
only five to ten funds are used, correlations 
are very high. On the other hand, choosing 

more than 10 funds does not significantly 
increase the correlation. The only case where 
correlation drops significantly when selecting 
less than 10 funds is the Equity Market Neutral 
FRP. 
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Appendix B: Principal Component Analysis

3 An eigenvector is a vector that is scaled by a linear transformation, but not moved. The scaling factor is the eigenvalue.

where:

  is the matrix of the n eigenvectors RR’.

(2)

(1)

The PCA of a time series involves studying the 
correlation matrix of successive shocks. Its 
purpose is to explain the behaviour of observed 
variables using a smaller set of unobserved implied 
variables. From a mathematical standpoint, it 
involves transforming a set of K correlated 
variables into a set of orthogonal variables, or 
implicit factors, which reproduces the original 
information present in the correlation structure. 
Each implicit factor is defined as a linear combination 
of original variables. 
R is defined as the following matrix:

 

R actually contains standardised, as opposed 
to raw, returns. It is better to conduct PCA 
on standardised returns (so that they all have 
mean zero and variance one) because this 
removes differences in variances caused by 
leverage differences. For example, two funds 
employing the exact same trading strategy but 
different leverage will have different return 
variances. 

We have n variables, i.e., returns for n different 
individual funds or assets, and T observations 
of these variables, where T is the number of 
months in our case.

      

Note that these n eigenvectors are orthogonal. 
  {i} is the eigenvalue (ordered by degree of 
magnitude) corresponding to the eigenvector Ui. 
Denoting                    the principal component 
sensitivity of the kth variable to the ith factor, 
and Vti= Fti one can equivalently write equation 
(1) as follows:

where the n factors Fi are a set of orthogonal 
variables. One may use the method to describe 
each variable as a linear function of a reduced 
number of factors. To that end, one needs 
to select a number of factors I such that the 
first I factors capture a large fraction of asset 
return variance, while the remaining part can 
be regarded as statistical noise:

where some structure is imposed by assuming 
that the residuals        are uncorrelated to one 
another. 

By taking I=1 in equation (2), this method can 
be used to generate ‘the best one-dimensional’ 
summary of a set of individual funds or securities. 

The percentage of variance explained by the 
first I factors is then given by         , where 
again we consider that I=1.

is the matrix of the n eigenvectors3 of R’R;



22

…………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………………

Notes





EDHEC RISK AND ASSET 
MANAGEMENT RESEARCH CENTRE

393-400 promenade des Anglais
06202 Nice Cedex 3
Tel.: +33 (0)4 93 18 78 24
Fax: +33 (0)4 93 18 78 41
E-mail: research@edhec-risk.com
Web: www.edhec-risk.com


