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Managing Complexity and
Uncertainty

edge funds and hedge fund investing is complex. Managing the risk of a

hedge fund is similarly complex. At its core a hedge fund is a portfolio of
securities whose future value is uncertain because of investment risk. How-
ever, the use of leverage, the operational realities of derivatives trading, the
pledging of securities as collateral, and the asymmetric rights granted to in-
vestors, prime brokers, and hedge fund managers introduce funding, coun-
terparty, and operational risk. Together these dramatically increase the
complexity of the total risk management challenge for the hedge fund and
the investment risks faced by investors.

Every hedge fund is unique in terms of its strategies, capabilities, inves-
tors, risk appetite, funding profile and legal structure. Collectively, how-
ever, hedge funds represent a fragile business model where investors’ equity
and prime broker funding should be balanced against investment risks and
leverage if sustainable alpha is to be generated.

The risk profile of a given hedge fund can appear unique but thoughtful
inspection reveals that hedge funds are not in fact a distinct risk species but,
rather, share a common risk genus. Aspects of the risk management chal-
lenge and priorities for a given fund may be distinct but, fundamentally,
hedge fund risks are more similar than they are different. Hedge funds share
common vulnerabilities to investment, funding, counterparty and opera-
tional risks.

Hedge fund performance in the infamous market environment of 2008
showed that these vulnerabilities were underappreciated. Statistical risk
modeling and measurement techniques which focused only on the potential
returns of hedge fund investment portfolios grossly underestimated funding
risk and the potential losses. Realized losses exceeded worst-case expecta-
tions of investors as a result of the impact of risks external to the invest-
ment portfolio; namely, counterparty, funding, and operational risks. In
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particular, assumptions about funding stability proved false when inves-
tors, prime brokers, and hedge fund managers acted to protect their inter-
ests. These hedge fund stakeholders exercised rights and forced actions
which were optimal for individual investors, senior creditors and hedge-
fund principals but sub-optimal for investors as a whole. To manage this
risk going forward, an integrated risk management approach that com-
bines stress and scenario testing of investment performance with worst-
case investor-redemption behavior, a contraction in margin financing, and
the proactive structuring of financial relationships with investors, creditors
and trading counterparties should be considered.

This book presents in detail a new perspective on the risk which hedge
fund investors and managers face. It proposes an integrated strategy by
which hedge fund managers can structure financing and manage invest-
ment, counterparty, funding, and operational risks. These strategies can be
customized to a specific hedge fund’s investment strategy. The book details
the construction, risk profile, and performance of all major hedge fund
strategies over the past decade and specifically through the 2008 credit cri-
sis. It summarizes the risk management lessons learned and details the mini-
mum risk management capabilities a hedge fund should demonstrate across
investment, funding, counterparty and operational risks to be prepared for
the next crisis. Lastly, it reccommends risk management strategies for each
risk type and details ISDA, prime brokerage, fee and margin lock-up, and
committed-facility lending terms that can be negotiated to manage counter-
party and funding liquidity risk.
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The Quick and the Dead:
Lessons Learned

THE GLOBAL CREDIT CRISIS: 2008-2010

The global economy and capital markets have gone through a number of
cycles in the 80 years since the Great Depression but none of the downturns
has been as dramatic and severe as the credit crisis of 2008-2010. In the
span of just eight weeks beginning in September 2008, a “tsunami’ swept
through the financial markets. The first ripple began on September 7, 2008,
when the U.S. government stepped in to prevent the collapse of two corner-
stones of the U.S. economy and took control of Fannie Mae and Freddie
Mac in an extraordinary Federal intervention in private enterprise.

A week later, the ripples became waves and on September 14, Lehman
Brothers, a 150-year-old institution that had survived the Great Depression,
capsized and became the largest company to enter bankruptcy in U.S.
history. On the same day, Merrill Lynch agreed to merge with Bank of
America in order to avert its own demise. Two days later, AIG, the world’s
largest insurer, received an US$85-billion bailout package from the U.S.
Federal Reserve in order to stave off collapse.

On September 21, with the crisis deepening and just five days after
the AIG bailout, Morgan Stanley and Goldman Sachs, the two leading pro-
viders of financing to the hedge fund industry, sought shelter in safe harbors
and received Federal approval to become bank holding companies. This
enabled both firms to gain much-needed access to the Federal Reserve’s
emergency-lending facilities to ensure their liquidity. The move effectively
ended the era of investment banking that arose out of the Glass—Steagal
Act of 1933, which separated investment banks and commercial banks
following the Stock Market Crash of 1929.

Pressures in the financial markets continued to mount and on Septem-
ber 26, Washington Mutual became the largest bank failure in U.S. history
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when it was seized by Federal regulators. With confidence in the financial
markets under intense pressure, the White House and Congress drafted
a historic US$700-billion bank rescue plan for the financial sector on
September 29. This rescue plan would eventually become known as the
Troubled Assets Relief Program (TARP).

Hedge funds continued to sail in this tempest and navigate a trifecta of
forces that threatened their extinction. Some of these privateers understood
the limitations of their fragile craft and sought shelter, while others risked
their fortunes and sought to profit from opportunities created by the
distress. During this turbulent period, concern regarding the health of the
hedge fund industry was widespread, as catastrophic investment perform-
ance put the entire industry under unprecedented pressure. A record 1,471
individual hedge funds either failed or closed their doors during the
credit crisis of 2008. A further 668 closed or failed in the first half of
2009. The difference between those that survived and those that failed
is that the latter had great conviction about the future return of their
investments while the former knew they could not predict the future,
had prepared for uncertainty by investing in their firm’s risk manage-
ment, and followed their risk management discipline to get to a safe
harbor until the financial tsunami passed.

Figure 1.1 shows that the rate of hedge fund failures more than
doubled, from less than 7 percent in 2007 to more than 16 percent in 2008.

Figure 1.2 shows the massive contraction in assets under management
of the hedge fund industry in 2008, as fund performance fell, funds failed,
and investors exited hedge fund investments.
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FIGURE 1.1 Hedge fund failures (1996-2009)
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FIGURE 1.2 Estimated growth of hedge fund net assets (1990-2009)
Source: Hedge Fund Research, Inc. as of January 2010

Increased Systematic Risk

The first of the three forces threatening the performance and survival of
hedge funds was systematic risk. The systematic disruption in the capital
markets directly increased the volatility and risk in the markets in which
most hedge funds traded. Fundamental systematic risk manifested itself in
the form of market volatility and illiquidity, leading to mark-to-market
losses for many hedge funds and increased demands for margin from their
creditors.

As evident in Figure 1.3, the market volatility during 2008 was un-
precedented, with both the frequency and size of large market price move-
ments increasing well beyond historical norms.

The bear market that began after the market peaked in October 2007
was one of the worst bear markets since the 1920s, and second only to the
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FIGURE 1.8 Day-to-day price moves greater than 5 percent (S&P Index)
Source: Bloomberg
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TABLE 1.1 Largest one-day market declines in S&P 500

Date Decline (%)
October 19, 1987 20.47
October 15, 2008 9.03
December 1, 2008 8.93
September 29, 2008 8.79
October 26, 1987 8.28
October 9, 2008 7.62
November 13, 2008 6.92
October 27, 1997 6.87
August 31, 1998 6.80
January 8, 1988 6.77

Source: Bloomberg

Stock Market Crash of 1929. From the peak of the bull market on October
9, 2007 the broader equity market, as measured by the U.S. S&P 500 index
fell more than 58 percent. Over 25 percent of that decline occurred in the
13 days prior to October 16, 2008. Indeed, while all of 2008 was a lethal
year for hedge funds, September and October were particularly deadly. As
shown in Table 1.1, five of the largest one-day declines ever in the S&P 500
occurred in 2008, and three of those days were in September and October.
Amid one of the worst bear markets in history, volatility rose to un-
precedented levels, surpassing the volatility experienced even on “Black
Monday”—October 19, 1987. Figure 1.4 shows the rolling 60-day
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volatility of the Standard & Poor’s 500 Index and allows comparison of
volatility levels in prior crises. The levels of volatility realized during the
Credit Crisis of 2008—09 surpassed those of the “Black Monday” crisis and
all prior crises by more than 15 percent.

By October 15, 2008, volatility had risen to 51.18 percent, equaling
Black Monday," and continued to grow higher thereafter.

The depth and breadth of the increase in volatility was unprecedented.
Between January 1, 2008 and January 1, 2009, the S&P 500 Index closed
up or down 5 percent or more on six separate trading days. Never before
had any year had as many 5 percent moves.” In addition, all six of the moves
occurred in the trading days in the first half of October 2008. The gauntlet
that hedge funds had to run during these two weeks in 2008 was deadly.

Similarly, as shown in Figure 1.5, the CBOE Volatility Index (VIX), a
benchmark market measure of volatility, also reached unprecedented levels.

The CBOE volatility index typically trades in the 10-30 range. How-
ever, in October 2008, the index was trading at over 80.

As much as inter-day volatility had increased, intra-day volatility had
also increased to levels not previously seen. For the trading days comprising
the first half of October 2008, the S&P 500 experienced intra-day price
swings of greater than 5 percent on eight occasions. From October 1
through October 16, intra-day volatility of the S&P 500 index (as measured
by the difference between the intra-day high and low) went from 2.25 per-
cent to 10.31 percent. This succession of extremely volatile trading days had
simply never happened before in the previous 46 years (see Figure 1.6). Sim-
ilarly, on October 24, 2008, the CBOE Volatility Index reached an all-time
intra-day high of 89.53.

VIX Daily Moves (2004-2010)
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FIGURE 1.5 CBOE Volatility Index, 2004-10
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Amidst this wind shear in security valuations, the value of hedge-fund
portfolios declined and prime brokers increased their margin requirements
to protect themselves from losses as hedge fund defaults became increasingly
likely. By increasing margin levels, prime brokers increased the collateral
they held and reduced the amount of credit extended to hedge funds. The
increased margin requirements caused mark-to-market losses to be realized
and further drove down security values as hedge funds liquidated positions
to generate cash needed to post to their prime brokers and avoid default.

Contraction of the Interbank Funding Markets

The second of the three forces threatening the performance and survival of
hedge funds was the freezing of the interbank funding markets. Uncertainty
regarding the solvency of major financial institutions caused a severe con-
traction and the eventual collapse of the interbank funding markets. This
eroded the solvency of almost all hedge fund counterparties and led to the
sudden failure of several major financial institutions (including Bear Stearns
and Lehman Brothers). It dramatically weakened broker-dealers such as
Goldman Sachs and Morgan Stanley, which had to convert to bank holding
companies in order to use the Federal Reserve’s emergency-lending facili-
ties. Hedge funds sought to rapidly withdraw their assets held at these
brokers as default concerns mounted, leading to the equivalent of a run on
the brokers by the hedge funds. Morgan Stanley reportedly had 95 percent
of its excess hedge fund equity requested to be withdrawn within one week.

Investor Redemptions

The third of the three forces threatening the performance and survival
of hedge funds was the vicious cycle of de-leveraging that panicked hedge
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fund investors, causing them to make unrelenting demands to redeem their
hedge fund shares. This in turn undermined less-liquid hedge fund
investment strategies and forced hedge funds to further realize market losses
by selling assets to meet investor demands or forcing them to refuse redemp-
tion requests in an effort to ride out the storm without selling assets at
distressed prices. Many hedge funds were unprepared for the redemption
maelstrom that engulfed them. Several have failed dramatically, while
many more quietly gated their fund, slowly liquidated and ultimately shut-
tered their doors after suffering significant losses.

THE QUICK AND THE DEAD

Prime brokers provided much of the leverage exploited by hedge funds to gen-
erate high returns before the crisis. Essentially, prime brokers, through their
margin requirements, determine how much cash a hedge fund needs to post
to invest in a security. The prime brokers provide the difference between the
price of the security and the margin requirement as financing (essentially
a loan) to the hedge fund to finance the purchase of the security. The prime
broker holds the security as collateral against the loan. As the security’s value
rapidly falls, the fund needs to post more cash with the prime broker in order
to remain invested in the position.

In the crisis, not only were security values falling (resulting in hedge
funds having to post additional cash to remain invested), but several
prime brokers were also increasing their percentage of a security’s value a
hedge fund had to post to own the security. Sometimes this was a specific
response to a decline in a particular hedge fund’s creditworthiness and
sometimes this margin change was applied across all funds holding a certain
type of risky asset. Regardless of cause, having to post greater margin fur-
ther reduced hedge funds’ liquidity and available cash to meet redemptions.

Prime brokers, hedge fund managers and their investors faced a prison-
er’s dilemma?® where, if the demands for cash were balanced, they could all
increase the probability they would collectively emerge from the crisis while
the first one to individually grab the cash would be certain to minimize their
losses. In the crisis, investor cash and margin financing were like plasma in a
trauma unit and there was not enough to go around. Funds had been shat-
tered by the market crash. Investors and prime brokers needed to meet their
own cash needs and had to decide which funds were too far gone to recover
and which funds were likely survive if investor cash and margin financing
was maintained.

So what differentiated those hedge funds that survived from those that
failed? Risk management and maintaining liquidity were critical to differen-
tiating a fund’s performance in the crisis. Hedge funds that recognized the
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fragility of their business model; had cohesively planned their investment,
funding, counterparty, and operation risk as an integrated discipline; had
proactively analyzed their worst-case potential funding needs; and had
structured their investor, prime brokerage and counterparty relationships
to ensure that their funds could remain liquid, survived to take full advan-
tage of the opportunities presented by the financial crises.

Funds failed or survived and thrived depending on the quality of their
integrated risk management. Quantitative investment risk models using his-
torical data failed in the face of unprecedented market volatility and a dra-
matic decline in trading liquidity. Not realizing that they had sailed off the
map, and convinced that their historical models were right and the market
was wrong, some funds followed a flawed compass and foundered on the
rocks of illiquidity. Other funds mitigated losses by pragmatically jettison-
ing the deadweight of historical models and focusing on fundamental prin-
ciples of risk management: de-lever and diversify. However, the best funds
were not forced to de-lever and diversify. The best funds had the ability to
maintain or increase leverage and funding liquidity because they had negoti-
ated binding lock-ups and committed facilities with prime brokers so that
margin financing remained stable. Redemptions were managed by having
lengthy investor lock-ups and redemption terms that matched the liquidity
of the investment portfolio with potential investor cash redemption de-
mands. Such funds were able to maintain their liquidity and opportunisti-
cally profit from the crisis. To briefly illustrate the shortcomings of
traditional risk measurement, we look at the performance of hedge funds
over the period from 1999-2008.

Analysis of Hedge Fund Performance, 1999-2008

Prior performance did not predict future performance in 2008. Firstly, the
crisis of 2008 was so severe that only one out of 12 hedge fund strategies—
short selling—was profitable in 2008. Secondly, as shown in Table 1.2, the
magnitude of the negative performance of many mainstream strategies in
2008 was so significant that it outweighed the typically positive perform-
ance of the prior two years, making the three-year average and cumulative
performance of convertible bond strategies, distressed investing strategies,
emerging markets strategies, fixed income arbitrage strategies and even
fund of funds negative.

Traditional Hedge Fund Risk Analysis

Traditional risk analysis is based on historical data. It dramatically failed to
predict the magnitude of losses hedge funds experienced in 2008 as the
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