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Plan of the Talk

Generalities and Motivation

Types of hedge funds

Are hedge and mutual funds really that different?

How do hedge funds generate performance? Do they hedge?
[s mean-variance allocation applicable to hedge funds?

Do hedge funds trade liquidity?

Do hedge funds simply sell financial disaster insurance?

Are hedge funds a separate asset class?

Are hedge fund managers skilled?

The cross-section of hedge funds? What are the best funds like
and how do they behave?
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Plan of the Talk

= Small or Big hedge funds? The smart money effect

= Hedge funds’ gambling bias

= The systemic, aggregate effects of hedge funds

= (Opaqueness of data sets and willingness to report

* Managed Futures Programs and their distinctiveness

= Hedge funds in trouble?

What Do We Know About Hedge Funds? - Prof. Guidolin



Generalities and Motivation

* The term “hedge fund” was first used in 1949
by Alfred Winslow Jones to describe an
investment partnership whereby he “hedged”
risk by purchasing undervalued and shorting
overvalued stocks

O Only precursor Karsten Statistcal Lab, in 1930

= With the speculative attack by George Soros on
the British pound in 1992 and the LTCM collapse
in 1998, HF received a lot of coverage

= [n 2007, ]John Paulson made “the greatest trade
ever” (2009) by betting against mortgages

= His HF made $15 billion on the move, of which W
Paulson personally took home $3.7 billion

= HFs can lose big: LTCM collapsed when its credit
bets went sour after Russia defaulted; LTCM had
begun 1998 with $5 billion in assets and bor-

rowings of $125 billion (a leverage ratio of 25:1)
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Generalities and Motivation

= By Sept. 21, assets had dropped < $1 billion and leverage > 100:1

* The largest loss incurred by a HF to date is Amaranth Advisors in
September 2006: Amaranth lost $6 billion, or close to 65%, thanks
to a lot of leverage and a wrongheaded bet on natural gas futures

» Participation in hedge funds is restricted to high net-worth
individuals and to institutional investors such as foundations, life
insurance companies, endowments and investment banks

O A fund of hedge funds (a basket of hedge funds) is not as restrictive

= Unlike other traditional investments such as mutual funds, hedge
funds are not currently regulated by the Securities Act of 1933

and are not required to disclose their positions -
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Generalities and Motivation

= By the 1940 Investment Advisers and the Securities Exchange Act
of 1934, private investment pools such as HF are restricted to a
max of 499 investors and cannot issue public securities

O

O

Many HF, however, form offshore funds as a mirror image of their
onshore funds to attract additional investors

Investment companies do not have to register with the SEC if they
have 100 or fewer investors [Section 3(c)1 of the Investment
Company Act of 1940] or if the investor base is greater than 100 but
less than 500 “qualified purchasers” [Section 3(c)7]

To qualify for the exemption,
HFs cannot be offered for
sale to the general public;
they can only be sold via
private placement

Regulation D of the Securities
Act of 1933 requires that HFs
be offered solely to “accre-
dited investors” (large ones,

above 1 milion) 6
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Generalities and Motivation

= The surprising fact is that, despite sustained media/regulatory
attention, the term “hedge fund” still has no precise legal definition
O The industry has expanded to include indiscriminately pooled

investment funds with strategies departing from long positions in
bonds, equities or money markets, or a mix of these

O This has led to the misleading situation in which the term ‘hedge

fund’ no longer implies a systematic hedging attitude.
Here is a series of definitions of the term “hedge fund™:

® “A risky investment pool, generally open only to well-heeled investors, that seeks very
high returns by taking very great risks.” (Money Central Investor)

® “A hedge fundis a private investment portfolio, usually structured as a limited partnership,
open to accredited investors, charging an incentive-based fee, and managed by a general
partner with every financial tool imaginable at his disposal.” (Sierra Capital Planning
Inc.)

® “An aggressively managed portfolio taking positions on speculative opportunities.”
(Investopedia.com)

® “A multitude of skill-based investment strategies with a broad range of risk and return
objectives. A common element is the use of investment and risk management skills to
seek positive returns regardless of market direction.” (Goldman Sachs & Co.)

® “A loosely regulated private pooled investment vehicle that can invest in both cash
and derivative markets on a leveraged basis for the benefit of its investors.” (Thomas
Schneeweis, University of Massachusetts)
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Generalities and Motivation

= A HF is typically a collection of funds managed by the HF manager
through a separate company, the management company

= Jtis a collection of funds because the tax status of investors differs
and each fund is designed to optimize taxes for investors

O A typical HF with a U.S.-based management company will have an
offshore fund for foreigners and an onshore fund for U.S. investors

O The onshore fund is generally a limited partnership if investors
are taxed, so that gains and losses
flow through to investors

0 Offshore funds are usually
based in a tax haven
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Generalities and Motivation

= Under the Private Fund Investment Advisers Registration Act of
2010 in Title IV of the Dodd-Frank Act, effective March 30, 2012,
HFs with assets > $150 million are required to register and report
information on assets, certain trades, their brokers, leverage,
counterparty exposures, and how they value illiquid assets

O On Oct. 26,2011, the SEC voted Rule 204(b)-1 which implements
Sections 404 and 406 of the Dodd-Frank Act and requires SEC
registered investment advisers to make periodic filings on Form PF

* They must make disclosures only to the Securities and Exchange
Commission (SEC), not to the limited partner asset owners

= [fa HF belongs to a HF family run by
a large asset management firm with
> $100 million in assets, then the
overall firm has to report security
holdings every quarter (13(f) filings)
but not holdings for a single HF

= Short positions are not covered under 13(f) reports
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Generalities and Motivation

= A common structure is to have the onshore fund and the offshore
fund invest in a so-called master fund, while the onshore and
offshore funds are then called feeder funds

* The management
company in the case of
a HF fund has few clients
— only the funds it
manages = the mgmt
company does not have
to register with the SEC

= HFR estimates that the
total assets under mgmt
(AUM) of the HF
industry increased from
$39 billion in 1990 to
more than $3 trillion as of the end of 2016, with global macro
funds growing the most

10
What Do We Know About Hedge Funds? - Prof. Guidolin



Generalities and Motivation

* During the same period, the total number of active HFs rose from
610 to over 8,000

11



Generalities and Motivation

* The success in attracting investors is not evenly spread, and
statistics such as the average or median size hide a wide disparity

= Atone end of the spectrum, a large number of small niche players
each manage less than $10 million of assets and claim to be the
talents of the future; at the other end, a few huge established funds
each manage more than $1 billion of assetss

0 5 largest HFs in the USA together have more than $150 billion of AUM

= These large players tend to be better organized, have longer track
records, use multiple managers and decision makers, and rely on
improved risk management systems

= Not surprisingly, they are the ones often cited in the media, but
they are not necessarily representative of the industry

Europe is
on the rise
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Generalities and Motivation

= HFs are also characterized by massive attrition (mortality) rates

= Liang (2000, JFQA) finds that the annual hedge-fund attrition rate
is 8.3% for the 1994-1998 sample period using Lipper TASS data,
and Horst and Verbeek (2007) find a slightly higher rate of 8.6%
for the 1994-2000 sample period

* Brown, Goetzmann, and Park (2001, JF) find that the half-life of
typical Lipper TASS HFs is 30 months

= Brooks and Kat (2002) estimate that approximately 30% of new
HFs do not make it past 36
months due to poor performance

* Amin and Kat (2003) find that

40% of their sample do not make
it to the 5th year

= Howell (2001) finds that the prob.
of HFs failing in their 1st year is
7.4%, only to increase to 20.3% in

their 2nd year
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Generalities and Motivation

= Valuation problems are a concern in a large number of HF failure
cases and are caused by (i) fraud/ misrepresentation, such as an
attempt to inflate the value of a fund, (ii) mistakes or adjustments,
either for illiquid securities or for large blocks, and (iii) process,
systems or procedural problems, particularly for OTC instruments
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Generalities and Motivation

= A few parties have voiced serious perplexities on the AUM success
of HFs and their ability to generate risk-adjusted performance

O Ang (2014) writes “Many investors are drawn to HFs by the record of
returns (sketchy as it is), which was produced largely when the
industry was nascent and many HFs were small. Risks in the early
years were high, but early investors prospered (...). The HF industry
has since matured, and true outperformers are harder to find. Often
the best HFs are small. But many asset owners are reluc-tant to select
small, unproven HFs. They gravitate instead toward large HFs with
long track records (...) The returns on these large funds aren’t as high,
on average, as small ones:
they're less risky.”

0 Lack (2012) writes "If all
the money that's ever
been invested in hedge
funds had been putin
T-bills instead, the
results would have
been twice as good."
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Generalities and Motivation

= HF also hold an increasingly large percentage of the stock market: a
recent study by Cao, Liang, Lo, and Petrasek (2014) finds that average
holding of HFs in publicly traded stocks has risen over time from 3%
during 2000-2003 to 9% in 2008-2012

16
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Generalities and Motivation

Funds of HFs combine hedge fund managers having various
strategies so as to provide more consistent performance

One study suggests that 15 - 25 hedge fund managers may
provide sufficient diversification, while another purports that 5 -
10 managers may be sufficient

Institutional investors and pension funds stress the importance of
on-site visits to examine back offices of HF on a bi-monthly basis,
to ensure they are adhering to their investment strategies

In 2005, the SEC attempted to change this interpretation by
making the HF investors the “clients” of the management
company, but the courts struck down this interpretation

O Many mgmt com-
panies register
anyway, because
they believe
that registra-
tion gives them
credibility 17
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Generalities and Motivation

O HFs in which U.S. pension funds invest must register as mgmt comp

= Funds of HFs have become a strong force in the industry, account-
ting for more than 22% of all funds in the HF universe

* They provide greater stability of returns, lower volatility and
higher survival times than most hedge fund classifications

= Rather than comparing themselves to a benchmark, hedge funds
typically focus on absolute returns in all market conditions

= Numerous large pension funds are beginning to accept hedge fund
allocations of 5 - 20 per cent within their portfolios.

* Endowment funds and institutional investors have also welcomed
alternative investments with more eagerness than pension funds

= HF typically charge a management fee of 2 per cent and a
performance fee of 20 per cent on capital appreciation

* FoHF charge a mgmt fee of 1-2% and a performance fee of 10%

= A serious problem facing HF investors is the high degree of fund-

specific risk and an industry-wide lack of transparency

18
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Generalities and Motivation
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Generalities and Motivation

= FOFs resolve these issues by carrying out initial due diligence on
potential fund managers, providing professional oversight of
operations, and diversifying across different HF strategies

= FOFs typically hold shares in HFs otherwise closed to new invest-
ment, allowing smaller investors to access most sought-after fund

= However, early studies of FOFs find that their benefits are offset or
even outweighed by the second layer of fees they charge, see, e.g.,

Liang (2004, JIM), and A%arwal and Kale (2007, JIM) 20
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Generalities and Motivation

The Table presents the number of prime brokers of hedge funds with at least a fund of funds investor, and the hedg
funds without fund of funds investors. The number of fund in each category are in brackets and categories with le:
than 10 observations are excluded.

Strategy type FOF-owned HFs Non-FOF-owned HFs  Difference p-value

Managed Futures 1.24 > 1.05 0.19 0.00
[102] [146]

Equity market-neutral 1.04 < 1.06 -0.02 0.53
157 [153]

Multistrategy 1.14 < 2.05 0.09 0.07
98] 201]

Fixed income arbitrage 1.00 < 1.05 -0.05 0.11
[49] [79]

Dedicated short 1.00 1.00 0.00 1.00
[6] [10]

Global Macro 1.13 > 1.09 0.04 0.51
62] [93]

Convertible arbitrage 1.14 < 1.21 -0.07 0.56
50| [58]

Event driven 1.15 > 1.10 0.05 0.36
91] [190]

Emerging markets 1.04 < 1.06 -0.02 0.63
(76] [121]

Equity long-short 1.08 > 1.03 0.05 0.00
[504] [909]
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Generalities and Motivation

Net Returns of Fund of Funds as a Function of Underlying Managers' Investment Returns

Manager B Return

-15% -10% -5% 0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

-15% ] -18.00% -1550% -13.00% -10.50% -8.50% -650% -450% -250% -050% 1.35% 3.15% 4.95% 6.75% 8.55%
-10% ] -15.50% -13.00% -1050% -8.00% -6.00% -400% -2.00% 0.00% 1.80% 3.60% 5.40% 7.20% 9.00% 10.80%

-5% | -13.00% -1050% -8.00% -550% -350% -1.50% 0.45% 2.25% 4.05% 5.85% 7.65% 945% 11.25% 13.05%

0% ] -10.50% -800% -550% -3.00% -1.00% 0.90% 2.70% 4.50% 6.30% 8.10% 990% 11.70% 13.50% 15.30%

E 5%] -8.50% -6.00% -350% -1.00% 0.90% 2.70% 4.50% 6.30% 8.10% 990% 11.70% 13.50% 15.30% 17.10%
E 10%] -6.50% -4.00% -1.50% 0.90% 270% 4.50% 5.30% 8.10% 990% 11.70% 13.50% 15.30% 17.10% 18.90%
3 15% ] -4.50% -2.00% 0.45% 2.70% 4.50% 6.30% 8.10% 990% 11.70% 1350% 1530% 17.10% 18.90% 20.70%
; 20% ] -2.50% 0.00% 2.25% 4.50% 6.30% 8.10% 990% 11.70% 13.50% 15.30% 17.10% 1890% 20.70% 2250%
g, 25% 1 -0.50% 1.80% 4.05% 6.30% 8.10% 990% 11.70% 13.50% 1530% 17.10% 18.90% 20.70% 2250% 2430%
3 0% 1.35% 3.60% 5.85% 8.10% 990% 11.70% 13.50% 1530% 17.10% 1890% 20.70% 2250% 2430% 26.10%
35% 3.15% 5.40% 7.65% 590% 11.70% 1350% 1530% 17.10% 1890% 2070% 2250% 24.30% 26.10% 27.90%

40% 4.95% 7.20% 945% 11.70% 13.50% 1530% 17.10% 1890% 2070% 2250% 2430% 26.10% 27.90% 29.70%

45% 6.75% 9.00% 11.25% 1350% 1530% 17.10% 18.90% 20.70% 2250% 2430% 26.10% 2790% 29.70% 31.50%

50% 8.55% 1080% 13.05% 1530% 17.10% 1890% 20.70% 2250% 2430% 26.10% 2790% 29.70% 31.50% 33.30%
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Generalities and Motivation

= Agarwal, Nanda, and Ray (2013)
examine institutional invest-
ment in HFs and find that large
institutions’ direct investments
in HFs outperformed those
made indirectly through FOFs

= Brown, Fraser, and Liang (2008,
JIM) find differential ability
among FoHFs based on their
ability to absorb the high fixed
costs associated with operatio-
nal due diligence

= Larger FoHFs effectively earn
alpha by ex-ante excluding poor-
quality and risky managers;
moreover even when they don'’t
select superior funds, FoHFs do

fire underperforming managers
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Generalities and Motivation

Most funds specify a ‘high water mark’ on their performance fees,
assuring that in the event of poor performance, the fee will not be
charged until prior losses are recuperated (== just on new profits)

Several funds include a proportional adjustment clause that states
that if a fund loses money and some investors consequently with-
draw their assets, the fund is allowed to reduce proportionally the
loss he has to recover by the % of the assets that are removed

0 A manager who lost $20 out of $100 would have to recover the $20
before charging performance fees; but if investors withdraw $40 out
of the remaining $80, the loss carried forward is reduced to $10

Some funds have even gone one step further by introducing a
clawback clause and a loss recovery account

The clawback clause stipulates that a portion of the incentive fee
will be retained every year in a clawback account, usually until the
account reaches a certain percentage of the assets

[f future performance turns out to be negative, the clawback
account is then debited to the client’s credit

24
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Generalities and Motivation

Several HFs in the US are using deferred incentive compensation
for their offshore funds, i.e., they elect to defer for up to 10 years
payment of all or portion of the management or performance fee

Many managers habitually have money invested in their own
funds, ensuring that their interests and those of their clients are
better aligned

The SEC restricts advertising by HF; neither are they required to
submit their returns to database vendors

Data on hedge funds are scant and not always reliable: it is often
claimed that over 50 per cent of hedge funds refrain from
submitting monthly performance figures to database vendors

This poses a problem for researchers, analysts, and academics
who must understand the sources of bias in the data such as: (1)
Selection bias is present when returns are not an accurate
representation of the hedge fund universe

(2) Instant history bias is present when vendors backfill monthly

returns of new funds entering the database

25
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Generalities and Motivation

(3) Survivorship bias occurs if poor performing funds are
discarded from the database

(4) Termination bias exists when funds shut down or voluntarily
cease from reporting their returns

(5) Self-selection bias frequently occurs when good performing
HF stop reporting to database vendors in order not to attract
additional capital that may actually hamper performance

Kouwenberg (2003) lists 4 reasons funds may drop out of a data-
base: (1) no further requirement to attract new capital, (2) poor
performance, (3) assets returned to investors and 4) bankruptcy

Research has documented that 50 per cent of HF managers
disappear within 30 months, while only 4 per cent had been in
business for ten years

An average of 8-15 per cent of funds vanish each year (13 per cent
in 1998 alone)

26
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Generalities and Motivation

= Current (often, long-standing) research questions concerning
hedge funds:

@ Can HF produce abnormal (i.e., risk-adjusted) performance?

@ 1s such performance persistent and preditable? Does it related to
size?

€ Are the HF types that are supposed to hedge market risk, really
hedging? Do they do that equally well in alternative regimes?

@ How pervasive are non-normalities in HF returns and how far off
the optimum can MV strategies be as a result?

© What are the limitiations of focussing on HF indices and are they
best constructed?

0 Is the fact tha managers invest in their own HF giving it a higher
survival time?

@ Do HF managers display market timing and security selection
skills? Are these characterizations time-varying? Are two sKkills
positively correlated?

27
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Types of Hedge Funds

There are many types of HFs and in fact not all of them are
«hedged»; at least losely speaking, HFs can be classified as follows:

Equity market neutral: attempt to identify overvalued and
undervalued equity securities while neutralizing the portfolio’s
exposure to market risk by combining long and short positions

Convertible arbitrage: exploit anomalies in the prices of conver-
tible bonds, warrants, and convertible preferred stock

Fixed-income arbitrage: identify overvalued and undervalued
bonds on the basis of expectations of changes in the term structure
of interest rates or credit quality of various issues or sectors

Distressed securities: ptfs. of distressed securities are invested in
the debt and equity of companies that are in or near bankruptcy

O Most investors are unprepared for the legal difficulties and
negotiations with creditors and other claimants that are common
with distressed companies

O Traditional investors prefer to transfer those risks to others

28
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Types of Hedge Funds

O Furthermore, many investors are prevented by charter from holding
securities that are in default or at risk of default

O Because of the relative illiquidity of distressed debt and equity, short
sales are difficult, so most funds are long

= Merger (“deal”) arbitrage: seeks to capture the price spread
between current market prices of corporate securities and their
value upon successful completion of a takeover, merger, spin-off, or
similar transaction involving more than one company

= Hedged equity: attempt to identify overvalued and undervalued
equities; ptfs are typically not structured to be market, industry,
sector, and dollar neutral, and they may be highly concentrated

O The value of short positions may be only a fraction of the value of
long positions and ptf may have a net long exposure to the market

O Hedged equity is largest of the various HF strategies in terms of AUM

* (Global macro: attempt to take advantage of major systematic
moves in major financial and nonfinancial markets through trading
in currencies, futures, and option contracts

29
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Types of Hedge Funds

= Emerging markets, because short selling is not permitted in most
emerging markets, these funds tend to be long.

* Fund of funds, a typical FOF invests in 10-30 hedge funds
O Investors have to pay two layers of fees
O FOFs usually do not impose lock-up periods and permit investor exits

O FOF managers hold a cash buffer that may reduce expected returng
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Types of Hedge Funds
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Types of Hedge Funds

= The different sensitivities of various HF strategies to various
market factors result in different correlations among hedge fund
strategies themselves

= Diversification among HF strategies should therefore also reduce
the volatility of HF-based investment portfolios

32
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Types of Hedge Funds
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Types of Hedge Funds

= Regardless of the type, the real issue remain to pick out good HFs

Source: Blackrock, data through the end of 2016

34
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Types of Hedge Funds

= Heat maps can also be used to visualize this difficulty
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Are HFs Just Glorified Mutual Funds?

Although HFs and MFs are both investment vehicles, the trading
strategies they employ are very different

Vs. MFs, HFs employ more dynamic strategies, typically take both
long and short positions, and often purchase illiquid assets

Until 1997, the tax code made short sales extremely expensive for
mutual funds, but it no longer does

The binding short-sale restriction for MFs is a restriction that
funds select—in 2000, 2/3 of reporting MFs prohibited short sales
(see Almazan, Brown, Carlson, and Chapman, 2004, JFE).

The literature has generally found that hedge funds have higher
risk-adjusted performance and bear higher risk (Ackermann,
McEnally, and Ravenscraft, 1999, JF; Liang, 1999, FA]J)

Agarwal and Naik (2000, JAI) find that a ptf comprising of passive
asset classes and investment in mainly nondirectional HFs,
provides better risk-return tradeoff than just investing passively
in equities, bonds, currencies, and commodities

36
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Are HFs Just Glorified Mutual Funds?

Ibbotson’s methodology based on corner ptfs (CPs), loci on the
efficient frontier where an asset is either added or dropped: every
efficient portfolio is a linear combination of two adjacent CPs

= Agarwal, Boyson, and Naik (2011, JFQA) compare HFs, traditional
MFs, and what they refer to as “hedged mutual funds” (HMFs)
0 MFs that employ HF-like strategies but lack the incentive structure
and regulatory freedom available to their HF counterparts

37
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Are HFs Just Glorified Mutual Funds?
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Are HFs Just Glorified Mutual Funds?

Even though HMFs use investment strategies similar to those of
HFs, they underperform by about 3.3 percent per year after
accounting for both fees and risk)

O HMFs outperform traditional MFs

Stulz (2007, JEP) points out that several industry trends will likely
cause HFs to more closely resemble MFs:

First, increased belief that hedge funds may take too much risk or
that their actions destabilize financial markets may result in
increased regulation and thus lower funds’ flexibility

Second, because HFs' clientele has shifted from high net worth
individuals to institutional investors, HFs’ risk taking may
decrease in the face of monitoring by these institutions

Stulz predicts that hedge funds’ performance will convergence

towards that of mutual funds and writes that
“HFs appear an attractive diversification vehicle for investors who hold stocks,

even though their correlations with the broad markets have increased, so that
evaluating the diversification benefits of hedge funds has become trickier”39
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Are HFs Just Glorified Mutual Funds?

0 MFs that employ HF-like strategies but lack the incentive structure
and regulatory freedom available to their HF counterparts

= Although HMFs use strategies similar to those of HFs, they under-
perform by about 3.3% per year after accounting for fees and risk

O HMFs outperform traditional MFs

= Stulz (2007, JEP) points out that several industry trends will likely
cause HFs to more closely resemble and converge to MFs:
O Increased belief they take too much risk or that their actions desta-
bilize financial markets may result in increased regulation

0 Because HFs’ clientele shifted from primarily high net worth indivi-
duals to institutional investors, their risk taking may decrease in the
face of monitoring by these institutions fulfilling fiduciary duties

= Ackermann, McEnally, and Ravenscraft (1999, JF) use Sharpe
ratios and find mixed evidence of hedge funds outperforming
primary asset classes such as stock and bond indices

= Recently, Bali, Brown, and Demirtas (2013, MS) revisit this issue
by addressing the documented limitations of Sharpe ratio

40
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Are HFs Just Glorified Mutual Funds?
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Are HFs Just Glorified Mutual Funds?

O HF payoffs are
nonlinear due to dynamic option-
like strategies

O This can potentially lead to non-
normality of fund returns, making
Sharpe ratio a less appropriate
measure of HF performance

* Testing for “almost
stochastic dominance” and using
the manipulation-proof performance
of Goetzmann, Ingersoll, Spiegel
and Welch (2007, RFS), BBD find
long/short equity and emerging HF
indices outperformed the S&P 500
between 1994 and 2011

0 Long/short equity, multistrategy, managed futures, and global macro
hedge funds outperformed the U.S. treasury market at short and

medium horizons (e.g., 1-2 year holding periods)

42
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Are HFs Just Glorified Mutual Funds?

O Most HF strategies dominated the U.S. treasury market at longer
horizons (e.g., 4-5 year holding periods)

* In the case of a few types of HF, standard deviation and historical
beta measures can be particularly misleading

= This is because the strategies listed frequently display decidedly
non-normal return distributions

Excess Correl. w/
Index Mean St. Dev. Skewness Kurtosis Russell 1000
Hedge Fund 0.48 2.06 -0.30 2.88 0.59
Convertible Arbitrage 0.37 1.89 -2.64 17.39 0.38
Dedicated Short Bias -0.60 4.71 0.72 1.59 -0.79
Emerging Markets 0.44 4.07 -0.85 5.94 0.55
Equity Market Neutral 0.22 2.30 -12.50 181.20 0.30
Event Driven 0.53 1.76 -2.24 11.65 0.65
Fixed Income Arbitrage  0.23 1.57 -4.47 32.93 0.34
Global Macro 0.68 2.64 -0.06 4.53 0.24
Long/Short Equity 0.56 2.73 -0.11 3.63 0.70
Managed Futures 0.26 3.31 0.00 -0.01 -0.08

O’Doherty, M. S., Savin, N. E., & Tiwari, A. (2016). Hedge Fund Replication: A Model Combination
Approach. Review of Finance, 21(4), 1767-1804.
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Are HFs Just Glorified Mutual Funds?

= Typically HFs resort to
maximum drawdown, often
defined as the worst-
returning month or
quarter for the portfolio
or the worst peak-to-
trough decline in a
portfolio’s returns

= [n addition, it is not uncommon for those investing in hedge funds
to look at the returns of the hedge fund during a relevant
historical period, such as the 2008 financial crisis

= Avramov, Kosowski, Naik, and Teo (2011, JFE) evaluate HF perfor-
mance through ptf strategies that incorporate predictability based
on macroeconomic variables

* Incorporating predictability improves out-of-sample performance

for the entire universe of HFs also for various investment style

S
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Mean-Variance Allocations for Hedge Funds?

= Mean-variance optimizers tend to generate massive weights to HFs

O Usually helpful to constrain the set of solutions by eliminating
solutions that are too risky, too illiquid, involve too much leverage, or
are outside the feasible investment universe

Optimization Parameters Characteristics of Optimal Portfolio Optimal Portfolio Weights
g::
g |5 -
= o = o o @ 2 S
(: o
sz 8|35 |13 al|S |5 =]z
. Maximum . Optimized | Optimized | Optimized | = a3 = = =l g = 3 2 g g 3 £ 2
Maximum Shorting ) . = = a & T = = £ g S = = =
™ Auto- X Annualized | Annualized Auto- = 21 = B o = ] o 3 = m a 24 =3
Volatility . Constraints . . ] = ] » e z o = 4 = 2 - & -
correlation Return Volatility | correlation | 2 ] = = 9 5 = s = 2 = =Y o S
= g e = = ES o B =2 a = < 9 o
=[S |5 |5 |[2]|5 |5 3 SRR
g2 (% ]|° s g §
x =
&
0.05 0.1 Long Only 6.8% 5.0% 0.10 0.00]0.15]0.54) 0.00| 0.00] 0.00| 0.00) 0.01] 0.00] 0.00 | 0.30 | 0.00 ]| 0.00 | 0.00
0.05 0.25 Long Only 6.8% 5.0% 0.17 0.00)0.12|0.43] 0.00] 0.00| 0.00] 0.00] 0.17 | 0.00] 0.00] 0.27 | 0.00 | 0.00 | 0.00
0.05 0.4 Long Only 6.8% 5.0% 0.17 0.00|0.12]|043)0.00| 0.00] 0.00| 0.00)| 0.17| 0.00| 0.00| 0.27 | 0.00 | 0.00 | 0.00
0.1 0.1 Long Only 8.2% 10.0% 0.10 0.00]|0.54]0.22 )| 0.00| 0.00] 0.00] 0.00) 0.00] 0.00] 0.00| 0.24 | 0.00 | 0.00 | 0.00
0.1 0.25 Long Only 8.3% 10.0% 0.16 0.00 ) 0.34]0.05] 0.00] 0.00| 0.00] 0.00] 0.00| 0.00] 0.00] 0.62 | 0.00 | 0.00 ] 0.00
0.1 0.4 Long Only 8.3% 10.0% 0.16 0.00|0.34]| 0.05)| 0.00| 0.00| 0.00| 0.00| 0.00| O.O0| 0.00 | 0.62 | 0.00 | 0.00 | 0.00
0.15 0.1 Long Only 9.4% 15.0% 0.09 0.00 | 095 ] 0.00) 0.00| 0.00] 0.00| 0.00) 0.00] 0.00] 0.00| 0.05] 0.00 | 0.00 | 0.00
0.15 0.25 Long Only 9.4% 15.0% 0.09 0.00 | 095 ] 0.00) 0.00| 0.00] 0.00| 0.00) 0.00] 0.00] 0.00| 0.05] 0.00 | 0.00 | 0.00
0.15 0.4 Long Only 9.4% 15.0% 0.09 0.00 1 0.95| 0.00| 0.00| 0.00 | 0.00 | 0.00| 0.00| 0.00] 0.00| 0.05| 0.00| 0.00 | 0.00
0.2 0.1 Long Only 9.4% 15.4% 0.08 0.00 J 100 ] 0.00) 0.00| 0.00] 0.00| 0.00) 0.00] 0.00] 0.00| 0.00] 0.00] 0.00 | 0.00
0.2 0.25 Long Only 9.4% 15.4% 0.08 0.00 J 100 ] 0.00) 0.00| 0.00] 0.00| 0.00) 0.00] 0.00] 0.00| 0.00] 0.00] 0.00 | 0.00
0.2 0.4 Long Only 9.4% 15.4% 0.08 0.00 | 1.00 | 0.00| 0.00| 0.00 | 0.00 | 0.00| 0.00| 0.00| 0.00| 0.00| 0.00| 0.00 | 0.00
0.05 0.1 Can Short T-bills 8.6% 5.0% 0.10 -1.06| 003 |1.12] 0.00 0.13 | 0.00] 0.27 ] 0.24 | 0.00] 0.01 | 0.22 | 0.04 | 0.00 | 0.00
0.05 0.25 Can Short T-bills 8.8% 5.0% 0.17 -1.11) 0.02|1.03]| 0.00| 0.12] 0.00| 0.37] 0.42 ] 0.00] 0.00| 0.14 | 0.02 | 0.00 ] 0.00
0.05 0.4 Can Short T-bills 8.8% 5.0% 0.16 -1.12|0.02|1.03| 0.00| 0.12]| 0.00| 0.39]| 0.40 ] 0.00]| 0.00| 0.14 | 0.02 | 0.00 | 0.00
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Mean-Variance Allocations for Hedge Funds?

= Re-allocating 5%, 10%, 20%, or 50% from a classical 60/40
portfolio into the (non-investable) “average” HF would have
decreased a traditional portfolio volatility more than its returns

0 The effectis to increase risk-adjusted excess return by roughly 13%

O Performance of a 48/32/20 stock/bond/HF ptf with 20% allocated to
one specific HF would have resulted in returns but had a smaller
maximum drawdown (e.g., Event Driven)

>
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> 2 S 2 g “ § % X

= Q = o ) = = x e 2

o =5 o © = 2 S 3 ) 2 w
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60% Stocks, 40% Bonds, 0% HF 228 7.7% 9.3% 0.54 0.88 -0.67 430 |-325%]| 099 0.06 0.25
48% Stocks, 32% Bonds, 20% Convertible Arbitrage 228 7.3% 8.3% 0.55 0.89 -1.00 6.51 |-32.0%| 0.98 0.14 0.06
48% Stocks, 32% Bonds, 20% Dedicated Short Bias 228 6.3% 5.8% 0.64 1.09 -0.67 5.18 |-20.5%| 0.89 0.02 0.34
48% Stocks, 32% Bonds, 20% Emerging Markets 228 7.6% 9.5% 0.52 0.82 -0.96 549 |-34.1%| 097 0.10 0.22
48% Stocks, 32% Bonds, 20% Equity Market Neutral 228 7.1% 7.7% 0.58 0.95 -0.80 480 |-28.8%| 0.99 0.10 0.13
48% Stocks, 32% Bonds, 20% Event Driven 228 7.6% | 8.3% 0.59 0.96 -0.86 495 |-31.0%| 0.99 0.11 0.14
48% Stocks, 32% Bonds, 20% Fixed Income Arbitrage 228 7.2% 7.8% 0.58 0.95 -0.92 570 |-29.8%| 0.98 0.09 0.15
48% Stocks, 32% Bonds, 20% Global Macro 228 7.2% 7.9% 0.58 0.97 -0.59 3.90 |-26.7%| 0.98 0.06 0.35
48% Stocks, 32% Bonds, 20% Long/Short Equity Hedge 228 7.7% 8.9% 0.57 0.94 -0.73 426 |-31.0%| 0.98 0.09 0.23
48% Stocks, 32% Bonds, 20% Managed Futures 228 7.3% 7.7% 0.60 1.05 -0.44 3.24 |-23.9%| 0.95 0.02 0.57
48% Stocks, 32% Bonds, 20% Multi-Strategy 228 7.4% 8.1% 0.58 0.95 -0.80 471 |-304% | 0.98 0.08 0.24
48% Stocks, 32% Bonds, 20% Fund of Funds 228 6.9% 8.2% 0.52 0.84 -0.80 463 |-304%| 0.98 0.08 0.26
48% Stocks, 32% Bonds, 20% All Single Manager Funds 228 7.5% | 8.4% 0.57 0.93 -0.77 452 |-30.2%| 0.99 0.09 0.23
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Mean-Variance Allocations for Hedge Funds?

Historical data show that HFs have not, on average, outperformed
traditional ptfs of stocks and bonds after fees
0 On avg., once returns have been adjusted for various sampling biases,
HFs do not routinely generate double-digit returns

However, the ride for HF investors has generally been smoother

There are a number of styles of HF investing: while many are
correlated and have much in common, on the whole they are a
heterogeneous lot: some are as dissimilar as stocks and bonds

Guidolin and Orlov (2018) have studied the optimal allocation to
HF strategies allowing for predictability and compared it across
two layers of alternative allocations

O Those that exclude HFs from the asset menu

0 Those that abstain from exploiting predictability

Because there is evidence (see below) that simple quadratic, MV
preferences may inappropriate for HFs, they solve for optimal
portfolios under expected power utility and assess OOS evidence

0 The predictors are both classical (e.g., dividend yield) and HF-specific
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Mean-Variance Allocations for Hedge Funds?

Not all HFs are likely to benefit a long-term investor already well
diversified in stocks, government and corporate bonds, and REITs

Only strategies whose payoffs are highly nonlinear (relative value,
merger arbitrage, distressed restructuring, convertible arbitrage),
and therefore not easily replicable, constitute viable options

HF strategies which are well diversified (e.g., fund of funds) or
which invest primarily in stocks (e.g., equity market neutral) may
result in lower utility relative to the optimal baseline portfolio

Medium to highly risk-
averse investors benefit
the most from this alter-
native asset class

0 HFs do not increase

realized OOS Sharpe
ratios

O However, they create
right-skewness and may

deflate tails
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