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Assessing The Risks Involved In Hedge Fund Investments
Overcoming The Challenges Of Performing Effective Due Diligence

Measuring Risk & Performance Where There Is No Transparency
Risks associated with hedge funds: myths or reality?
Operational risks & their impact

Effective due diligence process

The use of transparency
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What is risk ?

What is the main objective of risk management ?
To prevent a fund from suffering unacceptable loss

What is an unacceptable loss ?
An unacceptable loss is one, which either causes a fund to fail or materially damages its
competitive position

What is financial risk ?
Financial risk can be defined as variability in earnings due to adverse changes in market
values, credit events or any other factor impacting market value of the investment
portfolio

What is operational risk ?

Operational risk can be defined as variability in earnings due to internal or external events
impacting upon or related to the way the fund operates
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Alpha or not alpha ?
Sharpe’s CAPM attempted to explain the excess return of an asset ...

Sharpe’'s CAPM: E(R)=a + b, [E(Ry) -r{] + €

E(Rl.):‘ According this model:
A Market neutral fund has a Beta equal to zero.

Therefore, E(Ri): at+e.

The portfolio isrisk free, your excess
return is pure alpha.

In theory you could borrow an unlimited amount of cash at
risk-free rate and receive the alpha without incurring risk.

E(R,\V,,) - I
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Alpha or not alpha ?
Sharpe’s CAPM is however not strong to explain the reality of the excess return.

Modern portfolio theory and practice is based upon multi-factor models

The excess return on an investment is
R=a+bFy+..+bFy +e

F. is factor kat datet (k= 1,...,K)
b. measures the sensitivity of Rto factor k, (k= 1,...,K)

Generalization with respect to CAPM is two-fold
No unique factor
Market portfolio may not be a factor
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The dimensions of risk
Risks of different levels should be clearly segregated - illustration

Frequency

of losses

Expected Unexpected Catastrophic

loss loss loss

Value of loss
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Traditional risks exist but are amplified

The use of extensive leverage amplifies the potential effect of any event occurring
on the portfolio

Risks related to the investment strategy
Credit risk
Market risk
Liquidity risk
Volatility risk

Risks related to the specific nature and organisation of hedge funds
Operational risk
Counterparty risk
Financing risk
Asset-Liability mismatch risk
Model risk
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What are the risks with Hedge Funds

Hedge Funds of Funds have also to consider a series of other risks

Management specific risks:
Style drift (deviation from stated rules, disciplines and process)
Excessive leverage, reducing efficient market access
Poor risk management disciplines particularly in volatile markets
Managers distracted from day-to-day running of trading activity
Uncontrolled asset growth
Main strategy becomes less variable
Decrease transparency of processes

Portfolio specific risks:
Insufficient diversification
Poor security allocation
Hidden macro biases
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Best Practice in Risk management
Market Risk

Market risk is resulting from adverse mouvements of factors affecting the valuation of assets held
in the Hedge Fund portfolio (stock prices, interest rates, volatility, spreads ...)

Market Risk is widely used as the single measure for risk, hence its use in risk-adjusted
performance in order to market ‘risk-free’ strategies.

The computation of a consistent measure of the level of market risk is therefore the norm with
methodologies such as Value at Risk

=> Value at Risk concept : estimation of the potential loss of a given portfolio over a given
period of time (day, week, month) with a given confidence interval (95% or 99%) and
market conditions similar to the ones observed in the past.

Importance of taking into consideration the specificities of Hedge Funds
=> Non linearity (optional VaR)
=> Fat tails

=> No coverage of non systematic risks (political ...)
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Best Practice in Risk management
Market Risk

Historical data sample:

What is the optimal period ? The hypothesis of stationarity of the various risk factors,
supporting the assumption that the VaR methodology is more accurate with long term historical
data, has not proven to be valid. At the countrary, a short period of historical data can not be
considered representative of future possible adverse mouvements. Resarch is currently being
carried around processes with conditional volatility variables.

Stress test :

VaR does not provide information regarding the potential losses in case of extremely unlikely
events. Stress Testing allows to complement VaR by estimating the potential losses in such
unlikely scenarios, highlighting the impact of extreme market conditions. (1998 Emerging

market crisis, 09/11 event ...). These tests will cover return distribution unasymetry, fat tail
related events.

Analysis of losses beyond VaR. Some Hedge Funds compute an average loss conditional to
losses beyond VaR (BVaR) based on a probability (Pareto-Levy). This measure covers the
inconsistencies related to the fact that VaR is not a sub-additive mesure.
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Best Practice in Risk management
Credit Risk

NO concensus.

Major Credit Risk analysis frameworks:
CreditMetrics / JP Morgan,
CreditMonitor / KMV, now Moody'’s,
CreditRisk+ / Crédit Suisse Financial Products,
CreditPortfolioView / McKinsey

Even if the conceptual basis (application / extension of Merton work) remain in
place, the conditions of implementation and emprirical tests result in credit
risk measures highly dependant on the hypothesis.

Interdependency with Liquidity Risk

Financial view of credit risk (ratings) remains backward-looking
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Best Practice in Risk management
Liquidity Risk

Before you enter, know when and how you want to exit ...

Need to differentiate the liquidity risk related to invested assets from the liquidity of the fund (ie
ability to accept redemption because of adverse market conditions). 30-40% difference in prices
for illiquid positions (Capital Market Risk advisors, 2001)

Liquidity risk is highly related to Credit risk (especially in regards to OTC trades where liquidity
depends on the counterparty)

No concensus on how to neasure liquidity risk consistently (in theory, number of days required to
liquidate, or potential loss related to a forced liquidation). The valuation of the fund should
however take the liquidity risk in consideration (level of liquidity weigthed by maturity).

Cost Market Impact and Opportunity Cost

A

Implicit Costs

Opportunity Cost

Market Impact
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Best Practice in Risk management
Leverage Risk

Leverage is widely used to benefit from strategies offering tiny margins.

Leverage is not a risk indicator but indirectly impacts upon the behaviour of the fund in case of
worst scenario.

Need to follow net and gross exposures. A large gross exposure may be less risky than a low net
exposure. The analysis needs to be carried for each stratgey bucket in the portfolio.

The analysis of leverage should be performed in light of market, credit and liquidity risks

The net exposure should be maintained smaller or equal to the capital with sufficient cash or cash
equivalent to cover unexpected events and redemptions.

Use of Return on Assets (ROA) rather than Return on Equity (ROE), the difference is financial
leverage
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Operational risk is the least monitored of all risks ...

Investment Risk
Market and related risks associated with the overall fund or a specific position

Business Risk
Risks associated with a fund that are not directly related to market movements, such as
failure to reach a base level of assets under management or a change in management of

the fund.

Operational Risk

Risks associated with supporting the operating environment of the fund. The operating
environment includes middle and back office functions such as processing, accounting,

administration, valuation and reporting.

Operational Risk results from:

People/Operations - fraud; misrepresentation; processing errors; poorly trained/insufficient staff;
inadequate policies and procedures; lack of board/management oversight

Technology — lack of automation; system limitations; insufficient scalability; viruses; disasters

Data/Information - poor data sources; unreliable information; timeliness, accessibility of data

14 - Fund Forum 2003, Nice - June 25th 2003



... this Is confirmed by the perception of the industry ...

Only 50% of European Asset Management firms do
consider their funds are exposed to operational risk!

Pacr management
of transactions
and operations

Top 3 Infarmatian Infarmation Poor managem ent Pacr management
swstem failure systemn fallure of transactions of transactions
and operations and operations
Unforesezn Human error Inadequate intermal  Inadequate internal
interruption when executing control system control system
in operations as tasks

a result of natural
causes or acts of
malicious intent

Risks in settlement Risks 1n settlement Infarmation Human errar
fdelivery fdelivery system failure when executing tasks

(1) Source Edhec European Asset Management Best Practice survey 2002
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... despite numerous examples of publicly disclosed debacles

Company Losses in US$ mn
Sumitomo 2,600

Long Term Capital Mgmt 2,500
Barings 1,460
Metallgesellschaft 1,340

Askin Capital Management 600
Deutsche Morgan Grenfell 500+

UBS 444
Lehman Brothers 300

Nat West Markets 112

Causes

Unauthorized trading activities

Excessive leverage

Unauthorized futures trading

Improper positions on NYMEX

Inaccurate valuations

Unauthorized trading activity

Weak internal management controls
Fraud, weak internal management controls
Mis-pricing of interest rate options
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Operational risks includes extreme risks and, as such, represent a
conceptual challenge ...

Operating losses can be measured with adequate loss event frequency and size collection. Losses
related to operating the fund can be assimilated to ‘cost of operating’ and should be measured and
managed to increase the levels of risk-adjusted returns

Excess losses can not be measured for a given fund as events are unlikely to be present in the fund’s
history

Moreover, the tail of the distribution can
not accurately be represented in mean-
variance models as they, by
construction, do not focus on extreme
values

Operating Losses

Assessing the probability of suffering an
extreme loss is a challenging task that
may not be sufficient to prevent it to
happen

Loss frequency

Loss Size
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However, extreme losses represent one of the most important
source of underperformance

Hedge Fund investors mitigate financial risk through appropriate
diversification:

Style and strategy diversification across the various Hedge Fund strategies
Financial diversification through multiple managers

Hedge Funds of Funds are building their success on their limited financial risk
despite investing in un-hedged vehicles

It is widely accepted that optimal diversification is achieved with 20-30 hedge
funds

Loss of investment in one single fund would therefore result in a 3% to 5% net
loss that would compromise the possibility of producing alpha out of a
portfolio of Hedge Funds
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A detailed analysis of historical data does generate concern as
many hedge funds failures are related to operational issues ...

Distribution of Failed Funds Distribution of Fund
with Operational Issues Failures

Funds with Ig\i/:;tcr)n,ﬁgt
Operational Issues 38%
54%
Operational
Risk Only
50%
Multiple Risks
Funds without 6% ' i
: Business Risk
Operational Issues Only
46% 6%

Source: Capco Research and Working Paper, “Understanding and Mitigating Operational Risk in Hedge Fund Investments”
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Break out of operating risk incidents: most lied, many stole and
some were just incompetent

Breakdown of Operational Issues

995 —+— Other

6% —— Inadequate Resources

Unauthorized
Trading

Misappropriation
of Funds

Misrepresentation
of Investments

Source: Capco Research and Working Paper, “Understanding and Mitigating Operational Risk in Hedge Fund Investments”
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Lessons from past failures — Long Term Capital Management
Did Genius really fail ?

Lack of Transparency

At LTCM, secrecy was king, resulting in the absence of visibility for the overall liabilities of
the funds. As a consequence, haircut required by counterparties for entering a Repo
contract was close to nil, I.e. LTCM was seen as not carrying any default risk

Uncontrolled leverage

LTCM strategy required the fund to be leveraged 25 times. A first loss reduced the capital
from $4.7b to $4b, resulting in an increase of the leverage from 28 to 31. Following the
default of the Russian debt, the fund ended the year with a 55% loss in equity, leaving the
leverage ratio at 55 times the capital

Model bias

LTCM aimed at being market neutral. This was achieved using the same VaR model for
portfolio optimisation and risk management purposes (same time horizon, level of
confidence and historical data). This approach resulted in the absence of control on
extreme events (sovereign default) and other potential risks (operational, liquidity ...)
amplified by the extreme leverage.

Source: Jorion, Philippe. Risk Management Lessons from Long-Term Capital Management.
University of California Irvine, (January 2000).
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Full transparency, the ultimate solution ?

Traditional motivation for push-back
Investor/broker front-running the funds
Does not prevent fraud, incorrect marks ...

Operational implications for the Hedge Funds
Cost, operational impact of marking the portfolio daily
Focus on operations rather than management

Operational implications for the Hedge Fund of Fund
Consistency of data
Capacity and skill to analyse the overall portfolio
Complexity of decomposing the strategies
Effectiveness of the reaction in case of insufficient liquidity
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Full transparency, the ultimate solution ?
A few thoughts

Is the HFoF manager hired to control the content of the funds or to allocate to the right fund (i.e.
Asset Allocation, Style Allocation, Manager Selection) ?

What is expected from a HF manager is to stick to the strategy defined in the OM, controls need to
be in place to ensure that this remain the case;

The HFoF may take decisions based upon the detailed position on a global level, discounting the
trading strategy at the portfolio level (i.e. concentration in a given stock, net short position on a

single security);

The most important HFoF take whatever information is provided by the fund but focus on:
Internal controls that ensure compliance with OM guidelines
The ability to access the information when needed to ensure the controls are effective

Does an equity investor have a daily view on the company’s P&L ?
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Questions ...?

Jean-René Giraud
Managing Principal

T +44 207 367 1308

F +44 207 367 1001

Mobile +44 777 1818 757
Jean.rene.giraud@capco.com

120 Broadway, 15th Floor
New York, NY 10271
US.A.
tel: 212-284.8600
fax: 212.284.8601

Groenenborgerlaan 16
2610 Antwerp
Belgium
tel: 32-3-740-10-00
fax: 32-3-740-10-01
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Clements House
14-18 Gresham Street
London EC2V 7JE
England
tel: 44-20-7367-1000
fax: 44-20-7367-1001

Messeturm, Box 23
Friedrich-Ebert-Anlage 49

D- 60308 Frankfurt am Main

Germany
tel: 49-69-97-54-43-42
fax: 49-69-97-54-49-21

225 Franklin Street

26th Floor
Boston, MA 02110
U.S.A.
tel: 617-262-1135
fax: 617-262-3711

80 Raffles Place
#36-01 UOB Plaza 1
048624
Singapore
tel: 65-532-3383
fax: 65-532-3382

www.CapcCo.Ccom

One Montgomery Street
Suite 3225
San Francisco, CA 94105
U.S.A.
tel: 415-445-0968
fax: 415-445-9173

112 Avenue Kleber
75784 Paris Cedex 16
France
tel: 331-47-55-30-90
fax: 331-47-55-30-91



Who is Capco




Who we are

Capco is a business and technology solutions provider, focused
exclusively on participants in the global capital markets

www.capco.com Offices in Antwerp, Boston,

~600 professionals globally Brussels, Frankfurt, London, Paris,
$247 million capital raised to date New York, San Francisco,

CEO: Rob Heyvaert Singapore

Capco serves all major sectors of the global securities & investments industry:

Investment managers, mutual funds & hedge funds

Broker/dealers, prime brokers & investment banks

Private banks

Insurance companies

Correspondent clearing firms

ECNSs, ATSs, agency brokers & exchanges

Custodians and depositories

Other companies serving financial institutions (e.g., software vendors, service providers)
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What we do

Advise

Implement

Operate
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Strategy

Investment capabilities enhancement and new product implementation
Client management & marketing

Cost management & profitability enhancement

Infrastructure planning

Operational risk management

Custom client solutions

Proprietary technology solutions

FORSS - Fund order routing system
CAPS - Customer and product profitability solution

Selection & implementation of core & customer facing applications

Portfolio mgmt, trade order mgmt, portfolio accounting, client reporting, transfer agency, performance &
attribution, client billing

Financial planning models, CRM, web portals, online services, external interfaces, auto-reconciliation

Partner integration services

Hewlett-Packard systems integration, Synetix reference data management, Omgeo
central trade matching utility

Business solutions outsourcing



Our clients

Capco clients include some of the best names in the business worldwide,
covering asset managers, private banks, mutual funds, institutional & retail brokers,
custodians, exchanges and depositories
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Some of our experience

Market-facing operations and technology

Global Asset Manager -- evaluated and assisted with
selection and implementation of trade order

management, trade crossing, and analytical technology.

A large middle-eastern investment manager --
redesigned complete investment and transaction
processing infrastructure and implemented new
straight-thru-processing environment.

A large institution beginning an alternative investment
program -- evaluated and recommended improvements
in operations and technology infrastructure for new
hedge funds and funds-of-funds business of a large,
traditional, long-only asset manager.

A consortium of institutions active in the securities
lending market -- developed and evaluated business
case for an alternative trading system looking to match
borrowers and lenders in the equity finance and fixed
income securities lending markets.
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Operations and technology improvement

Global Asset Manager - reviewed all investment
management operations globally for efficiency,
effectiveness, capacity and scalability. Made specific
recommendations market-by-market and product-by-
product for improvement. Assisted in implementation of
recommendations.

A mid sized fixed income and convertible arbitrage
hedge fund manager-conducted assessment of
operations, technology and controls, making
recommendations for improvements with a focus on
staffing levels and control points.

Top-tier US institutional investment manager - led
implementation of Portia portfolio accounting, and
related redesign of operational process & controls.

A hedge-fund servicing business -- conducted
assessment of operations, technology, product suite
and future business products. Made recommendations
for infrastructure improvement and changes to product
offerings.



Our people

Our talent pool is based primarily on subject matter experts who have worked in the
industry. In addition, we hire the best of the investment industry management &
technology consultants to deliver a unique mix of content and structure on our client
engagements

Financial institutions Professional services Technology

ABN-Amro Goldman Sachs Accenture ACT Financial
Barclays ING Barings Booz, Allen & Hamilton ADP Systems
Bank of America JP Morgan CMRA Beta Systems
Bear Stearns Lehman Brothers Deloitte Consulting Braid

Chase Manhattan Merrill Lynch EDS/AT Kearney Oracle

CiBC Morgan Stanley Dean E&Y Consulting Seer Technology
Citibank/Salomon Witter Gemini Consulting SIA

Brothers NASDAQ IBM Global Services S1

CS First Boston NatWest Bank KPMG Consulting S.W.ILLF.T.
Deutsche Bank/ Bankers Nomura McKinsey Thomson Financial
Trust Paine Webber PwC Consulting Tibco

DLJ Paribas

DTC/NSCC Rabo Bank

Euroclear Societe Generale

Federal Reserve Bank State Street

Fidelity Investments Sumitomo

First Union UBS/Swiss Bank
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