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• 2006 started out well for most hedge funds

• During May, there were indications of certain problems

• Then MotherRock

• Then Amaranth

Introduction
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• Sustained influx of institutional assets into hedge funds

•SDCERA, Caisse de Depot, Bank of Montreal

• Main problem: LACK OF PROPER RISK MANAGEMENT

Why? 
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• Others will claim that hedge funds have well defined risk
management procedures – losses are due to “x sigma events”

• Reality: Risk management interferes with profit making

Why?
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• Recent blowups highlight the lack of synergy between risk 
and return

• Enterprise Risk Management (ERM) is required

Solution



What is ERM?
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• ERM: 

“defined to identify events that may affect the entity, 
and manage risk to be within its risk appetite, to provide 
reasonable assurance regarding the achievement of an entity’s 
objectives.”

From Enterprise Risk Management –
Integrated Framework 
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• No standard toolkit of methods leading to overnight success

• Process is ongoing and involves both qualitative and 
quantitative input

• Hydro One of Ontario – Delphi Method

ERM for Multi-Strategy Funds and Funds of Funds
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• Risk Map

ERM for Multi-Strategy Funds and Funds of Funds

Figure 1: Hedge Fund Manager Risk Map
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Correlation:

• Most common tool currently used in alternative 
investments

• Powerful because it:

• can be used to describe many forms of risk 

• identifies changing risk profiles

ERM for Multi-Strategy Funds and Funds of Funds
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In the ERM framework:

• Organization decide on correlation limits to various 
market risk factors

• Follow the progress of correlations

• Have a policy to take action if there is deviation for these 
limits

ERM for Multi-Strategy Funds and Funds of Funds
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• By taking these steps, a fund sends a message to potential 
investors that they are serious about maintaining a certain 
profile and will act to remedy deviations if they occur

• Problem: managers must understand that this measure can 
underestimate true correlations

•Solution: Conditional Up and Down Correlations

ERM for Multi-Strategy Funds and Funds of Funds
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ERM for Multi-Strategy Funds and Funds of Funds



Yan Olszewski 14

Standard Deviation (Volatility)

• Implement volatility limits at the individual investment 
and portfolio levels 

• Certain flaws in volatility

• Treats all observations equally – problem when used for 
hedge funds

• Solution: Exponentially weighted moving average volatility

ERM for Multi-Strategy Funds and Funds of Funds
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ERM for Multi-Strategy Funds and Funds of Funds

Chart 1: Standard Volatility vs. EWMA Volatility
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• Correlation and volatility can only result in a more stringent 
risk management framework if they are used with limits and 
there is an effort made by the organization to enforce
deviations from these limits

• ERM approach would be responsible for identifying limits for 
these measures and would have an individual who takes 
action when violations occur

ERM for Multi-Strategy Funds and Funds of Funds



Yan Olszewski 17

Factor Analysis and Style Analysis

• Conform to ERM where the risk management function is 
responsible for: 

“identifying events that may affect the entity and 
manage risk to be within its risk appetite”

ERM for Multi-Strategy Funds and Funds of Funds
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ERM for Multi-Strategy Funds and Funds of Funds
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ERM for Multi-Strategy Funds and Funds of Funds
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ERM for Multi-Strategy Funds and Funds of Funds

Chart 2: Rolling HFR Eastern Europe Index vs. Oil Indexes
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• ERM is about setting limits and guidelines for investments 
and monitoring these investments for deviations

• Portfolio optimization allows asset managers to combine
various limits and views

• Mean-variance, Mean-CVaR, Black-Litterman

ERM for Multi-Strategy Funds and Funds of Funds
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ERM for Multi-Strategy Funds and Funds of Funds
 



Conclusion
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Tools suggested have existed for many years

• Multi-strategy hedge funds and fund of funds should make 
more of an effort to identify the risks that face the 
organizations and set limits for these risks

• It becomes difficult to enforce limits if an investment is going 
well

ERM for Multi-Strategy Funds and Funds of Funds
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• With the ERM approach, alternative investment vehicles 
signal to potential investors that they follow certain limits and 
take action to remedy any deviations from these limits

ERM for Multi-Strategy Funds and Funds of Funds
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During the first quarter of 2006, the alternative investments universe appeared to be 

making a turn in regards to performance and investor confidence.  Returns were the 

highest they had been in a decade and there had not been a large hedge fund failure since 

Bayou1.  Investors were happy and so were the hedge fund managers, who would be 

expecting big bonuses at year-end.  As May rolled in, the euphoria of high returns ended.  

What began as an excellent year, became lacklustre.  To add insult to injury, the last half 

of 2006 has highlighted the lack of stringent risk management at numerous hedge funds 

and fund of funds2.  In August, the energy hedge fund MotherRock, informed investors 

that they were closing shop because of a bad bet on natural gas prices3.  A month later, 

the hedge fund community, and the world, learned that Amaranth, a multi-strategy hedge 

fund, had more that 50% of its assets in a trade that also was betting on natural gas prices.  

The effect, “as of September 19, the Net Asset Value of the Multi-Strategy funds had 

declined approximately 65 per cent month-to-date and approximately 55 per cent year-to-

date.”4  Both of these high profile hedge fund closings highlight a problem that has been 

plaguing hedge funds and their investors for years - the fact that there is a lack of solid 

risk management in this universe.   

 

Almost monthly there is an article written stating how much institutional money is 

flowing into the hedge fund universe.  One hears that a pension plan is invested in a 

single strategy manager while another pension plan invested in a fund of funds.  Reading 
                                                 
1 Hedge fund fraud that unravelled in 2005 where it was found that founder, Simon Isreal III, was reporting 
impressive returns but in reality, most of the money was siphoned off to support Simon Isreal’s extravagant 
lifestyle. 
2 A short list includes the obvious MotherRock, Amaranth and the fund of funds that invested in them 
Goldman Sachs, Morgan Stanley, Credit Suisse Group, Deutsche Bank, Ivy Asset Management, MAN, 
Collins Stewart, Abria, Union Bank Privee to name a few.  
3 Leising and Burton (2006) for Bloomberg.com 
4 Letter sent to investors by Nick Maounis, CEO of Amaranth Advisors LLC. 
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about all this institutional money flowing into the hedge fund universe, one would expect 

that the standards of risk control involving these investments would be a focus.  But this 

is not the case – SDCERA and Caisse de Depot warn that the notion of advanced risk 

management at hedge funds is lacking5.  Reasons for a lack of risk management are 

varied and will be different depending on which industry participant you ask.  Some will 

tell you that the instruments hedge funds trade are complex, difficult to properly price 

and control while others will tell you that all hedge funds have well defined risk 

management procedures - losses are due to unexpected “x sigma moves.”  Both sides 

have some merit but let’s be honest - there is a lack of risk management because it 

interferes with profit making.  Somehow in the hedge fund universe, a disconnect has 

occurred between risk management and return management. 

 

Recent hedge fund blow ups are indicative of a lack of synergy between risk and return.  

Many banks and insurance companies have been optimizing between risk and return for 

years, resulting in increased stakeholder benefits.  What these institutions have been 

implementing and practicing is the concept of enterprise risk management.  Enterprise 

risk management (ERM) is an approach that has thus far not been adapted in the 

alternative investments community.  ERM is not a formula that is implemented or a way 

of measuring risk, like value at risk, but it is an ongoing process that flows through the 

whole organization and is “designed to identify events that may affect the entity, and 

manage risk to be within its risk appetite, to provide reasonable assurance regarding the 

                                                 
5 San Diego County Employee Retirement Association pension fund (SDCERA) had $175 million invested 
in Amaranth and Caisse de Depot et Placement de Quebec invested $68.5 million with Amaranth 



How Enterprise Risk Management is the Answer – January 2007 

 4

achievement of an entity’s objectives.”6  Such a simple description, which if implemented 

properly and on an ongoing basis, would add value to the organization and ensure 

investors that their investments are properly protected.  

 

Here, the concept of enterprise risk management will be examined in the context of 

multi-strategy hedge funds and fund of hedge funds.  This paper seeks to demonstrate 

that risk at these organizations has to be considered holistically and not in “silos”.  

Arguments will be made as to why everyone in the organization, from junior analysts to 

the CEO, should have an understanding of the entity’s risk and why the risk of the entity 

should be monitored and managed.  A number of qualitative and quantitative tools will be 

suggested and their use will be demonstrated on such hedge funds as Amaranth.  The 

result of implementing these tools will show that the risks in these funds were increasing 

months prior to their blow-ups.  This finding will be used to demonstrate the need for 

qualitative filters at fund of fund investment committees to suggest redemption even 

though returns have not suffered.  Having outlined the ERM concept for hedge funds and 

some tools that could be used to implement it, it will be shown how implementing ERM 

can lead to a less risky portfolio that should lead to greater investor confidence and a 

more stable business model. 

 

Implementing ERM at a Multi-Strategy Hedge Fund or Fund of Funds 

Implementing ERM is a difficult task as there is no standard toolkit of methods leading to 

overnight success.  The process is ongoing and involves both qualitative and quantitative 

input.  Ideally, this process should result in an understanding of various risk limits the 
                                                 
6 Enterprise Risk Management – Integrated Framework (Executive Summary), www.coso.org 
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organization faces and how it can maximize returns while staying within this limits.  One 

starting point in the ERM process would be to implement the Delphi method among 

senior management, as did Hydro One of Ontario.7  Currently many multi-strategy hedge 

funds and fund of funds do not have an understanding of the risks in their organizations 

and what priority these risks take.  Since there usually is not a hierarchy for various types 

of risk such as credit or market that a hedge fund faces, the risk management function 

approaches these risks on an “as needed basis” and not within a unified framework.  This 

leads to the problem where certain risks are ignored until it is too late, as appears to be 

the case with Amaranth who ignored the financial risk that accompanies investment in 

the natural gas market.  Through the Delphi Method, senior management, analysts and 

traders could anonymously vote to quickly identify and prioritize risks based on 

magnitude and probability and evaluate the quality of controls.8  Having such a list would 

provide the risk management function with a starting framework for putting together an 

ERM policy, which would highlight the risks an organization faces and how these can be 

managed to result in the highest return.   

 

Another interesting tool that was implemented by Hydro One and could easily be 

transferred to the alternative investment universe, is the risk map.  Each strategy, at a 

multi-strategy level, and each hedge fund, at a fund of funds level, would have their own 

map.  This map would provide a visual identification of the common risks that a strategy 

or hedge fund could face.  Examples of risks would be growth of a strategy or hedge 

fund, the risk of an administrator closing, the risk of the strategy no longer working, the 

                                                 
7 Aabo, T., J. R.S., Fraser & Simkins B.J. (2004). 
8 Ibid 
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risk of false marking by the hedge fund manager, etc.  The list of risks would depend on a 

consensus reached among the people involved with the strategy or hedge fund, possibly 

with the help of the Delphi Method.  The magnitude and probability of these risks would 

be arrived through a qualitative and quantitative methodology.  An example of such a risk 

map is demonstrated on Figure 1.  Such a visual representation of risk would result in 

quick identification of problem areas and allow the risk management function to take 

action to prevent these areas from reaching out of control.   Taking MotherRock as an 

example, from the manager’s viewpoint, they would have risk maps for each strategy that 

would include such risks as position size and catastrophic event risk.  Limits for these 

risks would be decided in advance and then changes to these risks would be easy to spot 

by examining how they change week to week on the risk map.  For the risk map to be an 

effective risk management tool, the organization would have to have a set of risk limits 

with which it feels comfortable and is willing to take action if they are crossed.  The 

concept of risk limits that resemble a “set of moving goal posts”, simply would not work. 

 

Once various risks are identified and limits for these risks agreed upon, the difficult task 

of measuring and monitoring these risks arises.  There are currently numerous financial 

tools available that allow the risk management function to measure and monitor risk.  In 

order to best utilize the various tools available, the limitations of each have to be 

understood and respected.  The most common tool currently used in the alterative 

investments world is that of correlation.  Correlation is very powerful since it can be used 

to describe many forms of risks and to identify changing risk profiles.  In the ERM 

framework, an organization would decide on correlation limits to various market risk 



How Enterprise Risk Management is the Answer – January 2007 

 7

factors, follow the progress of these correlations and have a policy to take action if there 

were deviation from these limits.  In the fund of fund space, by specifying and 

maintaining correlation limits for underlying investments and the overall portfolio, the 

manager is sending a message to potential investors that the fund is serious about 

maintaining a certain profile and will act to remedy deviations if they occur.  In order to 

fully utilize this risk measure, multi-strategy and fund of fund managers must realize that 

it can under estimate the true correlation, an investment may have to other investments in 

the portfolio and to market factors.  Referring to Table 1, an emerging market hedge 

fund’s correlations are shown to other hedge funds and various market factors.  The 

normal correlation measure indicates an investment that has reasonable correlations to the 

overall portfolio and the market factors.  The true risk of the manager only becomes 

evident when his behaviour is considered in the context of negative months of the other 

investments.  As it is seen, the conditional downside correlation is much higher than the 

normal correlation.  Here it is necessary to consider the correlation in normal, down and 

up markets to better understand the risks of this investment.  Highlighting the benefits of 

various correlation measures and making sure the whole organization is familiar with 

them increases the probability that future investments will conform to established risk 

limits.   

 

Another widely used risk measurement and management tool is the standard deviation of 

an investment or as it is know in the investment community, “volatility”.  Since 

Markowitz proposed portfolio theory in 1952, standard deviation has become a very 

important tool in the asset manager’s toolkit.  Implementing volatility limits at the 
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individual investment and portfolio levels is a very important step towards unifying the 

risk management function at hedge funds and fund of funds.  Once the whole 

organization is familiar with these limits, every person involved in the investment process 

can contribute to the risk management function by choosing investments that conform to 

these limits.  As with correlation, there are certain flaws with volatility that investment 

professionals using this tool should understand.  One of the main faults of this measure is 

that it treats all observations equally in its calculation.  To remedy this problem, one can 

supplement this measure with exponentially weighted moving average (EWMA) 

volatility.  Not only does this additional volatility assign greater weight to current 

observations, it conforms to the risk platform of Riskmetrics.  To demonstrate the need 

for consideration of EWMA volatility alongside regular volatility, one simply has to look 

at how this measure was able to detect a rise in risk in the monthly returns of Amaranth, 

one year before the fund suffered its unfortunate loss.  Referring to Chart 1, it is evident 

that using the EWMA volatility results in a much quicker identification of increased risk 

in an investment.  Looking at the two volatility measures for September 2005, it is clear 

that there is approximately a 30% increase in risk when one considers the EWMA 

compared to the standard volatility measure.  If a fund of fund would have limits for the 

volatility of its investments, a 30% increase would definitely signal a change in profile.  

Correlation and volatility can only result in a more stringent risk management framework 

if they are used with limits and there is an effort made by the organization to enforce 

deviations from these limits.  The ERM approach would be responsible for identifying 

limits for these measures and would have an individual in place who can take action 

when violations occur. 
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Other tools that can be used by multi-strategy hedge funds and fund of funds include 

factor analysis and style analysis.  At a multi-strategy level, these tools may be used to 

complement the analysis of the underlying securities.  With factor analysis, the risk 

manager is able to model the underlying securities on broader indexes allowing for better 

stress testing and scenario analysis.  Factor analysis also enables the risk manager to 

identify general market conditions that can affect the entity and implement ways to 

manage the portfolio when these market conditions arise.  This characteristic conforms to 

ERM where the risk management function is responsible for “identifying events that may 

affect the entity, and manage risk to be within its risk appetite.”  Picking the factors for 

this analysis includes qualitative judgement, as to exposures, and quantitative tools (such 

as stepwise regression) to pick the final set of factors.  For a fund of funds, style and 

factor analysis become the first line of defence to spot whether a hedge fund manager is 

deviating from their original trading style.  Style analysis involves major hedge fund 

indexes, such as the Hedge Fund Research Indexes, and can be performed on a rolling 

basis to spot deviations in strategy.  Factor analysis is used to arrive at a better 

understanding of which market factors drive hedge fund manager returns.   

 

To demonstrate the value of style analysis, the returns of Amaranth were investigated 

using both twelve and twenty-four rolling months.  Referring to Table 2 and 3, it is 

evident that after March 2006, the profile of Amaranth had completely changed.  

Examining the risks represented by each style, it was determined that the HFR Emerging 

Market: Eastern Europe style is the predominate driver of returns.  Considering that the 

run up in Eastern Europe has been highly correlated with energy commodities and energy 
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indexes, increases in this style suggest that Amaranth may have been increasing its 

energy exposure – see Chart 2.  This type of finding merits discussions with the manager 

to attribute the performance.  If these results were unexpected, it is wise to consider 

sending in a redemption notice.  This situation highlights the need of the investment 

committee at a fund of funds to have discussions with the risk management function to 

set strict guidelines on the exposures they are willing to take through their hedge fund 

investments.  An example of such a guideline is a requirement that no hedge fund 

manager be more than 25% invested in a single strategy or investment.  This guideline 

would also apply for multi-strategy hedge funds where no trader can have more than 25% 

of the firm’s P/L.  Implementing such a guideline is easier said than done but bare in 

mind, if such a guideline is implemented, it sends a signal to investors that the entity is 

serious about preserving capital and working diligently to increase investor wealth.  At 

the end of the day, the question to ask is whether an entity should make decent profits for 

a long time or have one amazing year with a greater risk of go out of business.   

 

Enterprise risk management is about setting limits and guidelines for investments and 

monitoring these investments for deviations.  The above mentioned tools allow multi-

strategy hedge funds and fund of funds to monitor and manage their various investments 

to meet these guidelines but in order to create a portfolio that is formed to represent the 

organization’s views, one has to consider the concept if portfolio optimization.  

Markowitz first suggested portfolio optimization in 1952 and it quickly became evident 

that considering risk and return in the construction of portfolios is very important.  

Unfortunately, the concept of portfolio optimization is rarely implemented at fund of 



How Enterprise Risk Management is the Answer – January 2007 

 11

funds and multi-strategy hedge funds.   This can help explain the over concentration in 

certain investments and gives an indication to the origins of style drift.  It is understood 

that investment professionals are reluctant to have a “machine” dictate how they should 

allocate their money among different investments.  This is where the dislocation occurs 

behind the real use of an optimizer.  It is not advocated that the results suggested by the 

optimizer be taken as written in stone, what is being advocated is that the optimizer be 

used to combine all the views of the organization into one spot to get a direction of how 

investments should be made in order to satisfy all the constraints and views that an 

organization has.  Developments in portfolio optimization technology allow for both 

quantitative and qualitative constraints (guidelines) to be included in the optimization 

routine.  The Black-Litterman approach to optimization allows the user to “modify” the 

expected returns of their investments with qualitative views.  This type of capability is 

very useful in the alternative investment space were changes in market conditions affect 

expected payoffs, which rely on historical information.  Also, portfolio optimization 

allows the user to input various constraints on the portfolio such as beta, size, correlation, 

risk and return expectations.  By imposing such constraints, the multi-strategy hedge fund 

or fund of funds is signalling to investors that they monitor their investments closely and 

are willing to take corrective action if deviations are spotted.  With portfolio 

optimization, rebalancing of the portfolio becomes easy and further demonstrates the 

robustness of the organization to maintaining a well balanced portfolio.  To demonstrate 

the effectiveness and importance of portfolio optimization to the enterprise risk 

management process, a portfolio of various hedge funds was constructed and compared 

to the actual allocations that were given to the hedge funds.  The strategies represented in 
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this portfolio vary from emerging market macro managers to sector specific long/short 

managers.  The mandate of the portfolio is opportunistic which means it is allowed to 

invest in strategies that are expected to outperform in the near future.  Unfortunately, it 

was constructed ad hoc without the use of any risk constraints or limits to sector 

exposures.  This has resulted in underperformance of the Hedge Fund Research Strategic 

fund of fund index and significant underperformance of the Hedge Fund Research 

Weighted Index.  Taking the same managers but incorporating various constraints, a 

portfolio optimization was performed.  The constraints for the portfolio would be decided 

by the senior management of the firm and would be related to the different tools 

suggested above.  In this case, the constraints include beta values to different market 

indexes of –0.3 ≤≤ β 0.3, maximum allocation to a manager of 8% and value at risk limit 

at the 99% of 2.5%.  These constraints describe a fairly market neutral portfolio with a 

risk level that would be acceptable to many institutional investors.  The optimization is 

performed by maximizing return given the VaR limit and the covariance matrix is 

calculated using the exponential weighted moving average procedure.  Referring to Table 

4, it is evident that the portfolio optimization results in a portfolio that is expected to 

produce the same monthly returns as the original allocation but with lower risk, lower 

beta exposures and fewer managers.  The fewer investments with this portfolio allow for 

closer monitoring and due diligence which would allow for better operational risk 

management.  Another important benefit of performing a portfolio optimization is that it 

allows the user to weed out the best investment out of correlated options.  Table 5 is 

displays the correlation matrix of the investments being considered.  It is seen that many 

are correlated and that the optimizer picks the investments that best work with the other 
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hedge fund managers being considered.  To expand the uses of portfolio optimization, 

one can perform the optimization incorporating the downside correlation matrix of the 

managers to add an extra level of risk control.  The possibilities of incorporating the 

factor model results also exist and thus through portfolio optimization one is able to 

incorporate all the tools suggested for implementing enterprise risk management within a 

multi-strategy hedge fund or fund of funds. 

 

Conclusion 

The tools suggested in this paper have existed for many years.  Numerous institutions 

implement them in the day-to-day management of their investment products. The 

enterprise risk management approach towards risk is “designed to identify events that 

may affect the entity, and manage risk to be within its risk appetite, to provide reasonable 

assurance regarding the achievement of an entity’s objectives.”9  Multi-strategy hedge 

funds and fund of funds should make more of an effort to identify the risks that face their 

organizations and set limits for these risks.  It was suggested that the Delphi Method and 

risk maps would help in the identification of and setting limits for these risks.  Once the 

risks and limits are known, various tools such a correlation, volatility and factor analysis 

can be used to monitor and manage deviations from predefined limits.  The above sounds 

pretty straightforward to implement but in reality it is not.  It becomes difficult to enforce 

limits if an investment is doing well; greed blinds sensibility.  In order for multi-strategy 

funds and fund of funds to become well respected (lower chances of blowing-up) they 

need to start behaving institutionally.  With the ERM approach, these alternative 

investment vehicles, signal to potential investors that they follow certain limits and take 
                                                 
9 Enterprise Risk Management – Integrated Framework (Executive Summary), www.coso.org 
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action to remedy any deviations from these limits.  This should ultimately lead to greater 

investor and public confidence in hedge funds and finish the institutionalization process 

of this asset class. 
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Figure 1: Hedge Fund Manager Risk Map
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Chart 1: Standard Volatility vs. EWMA Volatility
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Chart 2: Rolling 12 Month Correlation of HFR Eastern Europe Index vs. Oil Indexes
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