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The purpose of this study was to analyze the performance of hedge fund strategies in the long
term (1994-2021) and during periods of bull and bear markets. We wanted to investigate which
strategies perform better in the long term as well as whether some strategies perform always
better or worse than others during periods of bull and bear markets. After having defined our

different sub-periods of crisis, we used performance measures involving the risk and the return.

We found that multi-strategy, event driven distressed and global macro are the most effective
strategies in the long term while dedicated short bias, equity market neutral, managed futures
and emerging markets are the least effective strategies. For periods of bear market, our
computations show that dedicated short bias, managed futures and global macro are the best
performing strategies while long/short equity, emerging markets and event driven strategies
(except event driven risk arbitrage) are the worst performers. As for periods of bull market, we
found that event driven distressed, event driven, multi-strategy and event driven multi-strategy
are the best performing strategies while dedicated short bias, managed futures and equity market

neutral perform the worst.

Finally, we also found that the hedge fund sector, represented by the CSHFI, outperforms the
overall market (represented by the S&P 500) in the long term, but also during crises and during

periods of bull market.
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Introduction

Hedge funds are private investment vehicles pursuing a variety of strategies, taking both long
and short positions on various markets and, using leverage to try to generate a higher return.
Often unknown to the general public since their apparition over 70 years ago until recently, they
experienced a growing interest from investors and researchers in finance. Indeed, the increasing
number of existing hedge funds and the fast-growing assets under management imply that they
have become an important player in the financial markets. Consequently to the increasing
importance of hedge funds in the financial place, authors have become increasingly interested
in the study of their performance and characteristics to better understand their behavior. More
precisely, researchers have often analyzed the performance of hedge funds and their different
strategies in the long term and during sub-periods such as before, during and after the global
financial crisis. The global financial crisis is indeed the most studied crisis which is logical

since it was one of the most important crises.

On the contrary, the performance of hedge funds had been much less studied during the dotcom
crisis, the other major crisis in recent history. As for the impact of big crises in the second half
of the 20™ century on hedge funds, it has not been and will not be studied since the first hedge
fund indexes and databases appeared in the 1990s. However, although there is data available, it
appears that researchers did not study the performance of hedge funds during smaller crises that
the world experienced since the end of the 1990s. Moreover, authors did not analyze the
performance of hedge funds and their different investment strategies during several crises at the
same time. Indeed, they did not attempt to generalize their results to determine which strategies

are the most effective under different market conditions. There is a gap in the literature.

Therefore, in this study, we would like to investigate which hedge fund strategies are the most
effective in the long term, when the market is going up (bull market) and when the market is
falling (bear market). The goal of this study is to determine whether we can generalize the
results and say, for example, “the strategy X performs in general better than the other ones in
bull markets, but the strategy Y performs better in bear markets”. We are also looking for
general rules regarding hedge fund strategies performance such as, for example, being able to

determine that a strategy performs always better than others under certain conditions.



Consequently, we formulate our research question for this study as follows:

“Which hedge fund strategies are the most effective in the long term, in bull markets and in

bear markets?”

To address this research question, we will analyze the performance of hedge fund strategies in
the long term (1994-2021) and during sub-periods. These sub-periods will be the different crises
that we will define and the periods between these crises. There will be the two biggest crises
that occurred since the creation of hedge fund indexes in 1994 (the dotcom and global financial
crises) as well as smaller crises such as crises the covid-19 crisis but also those that occurred in
1998, 2010, 2011, 2015 and 2018. Although, these crises are different regarding their nature
and their causes, we argue that it is interesting to try to generalize the performance of hedge

fund strategies in bull and bear markets.

To answer our research question, we will structure our study as follows. We will start by
describing the universe of hedge funds: we will define hedge funds as well as the different
investment strategies they use, and we will talk about their evolution. Then, we will review the
literature about the performance of hedge funds and their investment strategies, both in the long
term and during particular events such as crises. This will allow us to have a first idea of the
effectiveness of hedge fund strategies and it will be useful to have these results in mind when
we will analyze our results. In the second part of this study, the empirical part, we will start by
describing our database for hedge fund past performance as well as databases for the market
benchmark and the risk-free asset. Then, we will define the different sub-periods of our analysis
(periods of bull and bear market) and present some summary statistics for these periods.
Afterwards, we will evaluate the performance of hedge fund strategies both in the long term
and during these sub-periods. To do so, we will compute the return and the excess return as
well as the risk associated to the different investment strategies. We will also use risk-reward
ratios, which combine different measures of risk and return. Finally, we will present the
weighted average of each performance measure, both in bull and bear markets, in order to
generalize our results. Based on that, we will be able to draw conclusions about the most

effective hedge fund strategies in the long term, in bull market and in bear market.



Description of hedge funds and their strategies

1. Historic and evolution
Hedge funds have been existing for more than 70 years. More precisely, the first hedge fund
was created by Alfred Winslow Jones in 1949. The idea of Jones was to balance long and short
positions to relatively protect himself from overall market moves while profiting from the
relative outperformance of his long positions compared to his short positions (Pedersen, 2015).
Since then, the number of hedge funds has increased, reaching 140 in 1968 according to the
SEC, and representing about $2 trillion under management before the global financial crisis.
After falling during the crisis, the total amount of assets under management has recovered and
is even higher than before this crisis, showing the important interest for hedge funds (Pedersen,
2015). At the end of 2021, it is estimated that there exist more than 9,000 hedge funds,
representing about $4 trillion of assets under management. The graph below shows the
evolution of the number of hedge funds and of the total assets under management from 2004

until 2021.
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Figure 1: Evolution of the Hedge Fund industry from 2004 until 2021. Green sticks represent
the assets under management (in billions of USD) while the red line represents the number of
hedge funds'.

Source: ETFGI and Hedge Fund Research

! Note that this is an estimation. Nobody knows the exact number of existing hedge funds and therefore the exact
amount of assets under management in the industry.



2. Definition
According to Pedersen (2015), hedge funds are difficult to define. This is due to their non-
regulation and therefore to the diversity of their characteristics. Nevertheless, Pedersen (2015)
provided a simple definition, considering hedge funds as “investment vehicles pursuing a
variety of complex trading strategies to make money”. He added that “the word hedge refers to
reducing market risk by investing in both long and short positions, and the word fund refers to
a pool of money contributed by the manager and investors”. The term of “pool of money” also
comes back in the definition provided by the Securities and Exchange Commission (SEC),
which adds that this money is invested “in an effort to make a positive return”. This seems
logical but words are important here as hedge funds seek to provide the best possible return and
not a return comparatively higher than a benchmark. They are interested in absolute returns.
Other characteristics of hedge funds pointed out by Pedersen (2015) and the SEC are the use of
leverage, short-selling and derivatives. Metzger (2019) defined them as investment vehicles for
active strategies which are closely related to mutual funds but with some differences. Hegde
funds are indeed less regulated than mutual funds which allows them to invest in traditional, as
well as, in alternative and more risky securities and derivatives. He also pointed the use of short-

selling and leverage as important characteristics of hedge funds.

3. Hedge Fund Strategies
The number of strategies that hedge funds can use for their investments is very large. In his
study about the effectiveness of hedge funds, Falkowski mentioned a past study of 2003 from
the Alternative Investment Management Association (AIMA) about investment styles of hedge
funds. This study concluded that half of the studied entities said that they use their own
investment strategy classification, 47% said that they use one or more strategies described in
the literature, and the remaining entities said that their strategy could not be strictly defined.
Following what we said, it appears that it is not always easy to define and classify the strategies
used by hedge funds. However, some investment banks and researchers have classified hedge
funds in different categories to build indices. In this study, we will use the classification made
by the Credit Suisse since we will use their database for the quantitative analysis. There are
thirteen investment strategies identified by the Credit Suisse. Note that we can group these
thirteen strategies in four groups: directional, non-directional, event-driven and hybrid

strategies (Stefanini, 2006).



Directional strategies include long/short equity, dedicated short bias, managed futures, global
macro, and emerging markets while non-directional strategies are convertible arbitrage, fixed
income arbitrage, and equity market neutral. As for the event driven index, it is further
decomposed in three subcategories: distressed, multi-strategy and risk arbitrage. Finally, hybrid
strategies contain multi-strategy. See Appendix 1 for more details about the different hedge

fund strategies.



Literature Review

As a reminder, our study aims at analyzing the performance of hedge fund strategies in the long
term, during periods of crisis (bear market) and during periods between crisis when the market
is going well (bull market). We would like to determine whether hedge funds perform better
than the global stock market and more importantly, we would like to determine if some
strategies perform better than others in the long term, during crises and between crises. To have
a first idea of the performance of hedge fund strategies over time, we review below past

academic studies about the topic.

4. Performance of hedge funds compared to the overall market

4.1. In the long term

In the first stage of their study about the effectiveness of hedge fund strategies, Falkowski et al.
(2020) showed that both the BHFI? and the CSHFI? had a total rate of return more than twice
as high as that of the MSCI* World Index over the period 1994-2015 (398% for BHFI and 450%
for CSHFI vs 191% for MSCI). Moreover, the annual rate of return of the BHFI was negative
only twice: in 2008 during the global financial crisis and in 2011 during the global economic
slowdown while the global stock market incurred losses in 1994, 2000-2002, 2007-2008, 2011
and 2015. In addition, the risk measured by the standard deviation of the rate of return was
lower for both hedge fund indices compared to the global stock market (2.08% for BHFI and
2.03% for CSHFI vs 4.32% for MSCI). The downside risk or “bad risk” was also lower for
hedge funds (1.65% for BHFI and 1.52% for CSHFI vs 3.34% for MSCI).

This result is consistent with Aspadarec (2014) who analyzed the performance of hedge funds
over the period 1997-2012 and found that hedge funds outperformed the global stock market.
Indeed, over the 1997-2012 period, the total rate of return of the Barclay Hedge Fund Index
(BHFI) reached 301.8% while the S&P 500 had a total rate of return of 75.4%. Even though
the studied period is slightly different and shorter, we can still associate results of this study to

the long-term performance of hedge funds.

2 Barclay Hedge Fund Index
3 Credit Suisse Hedge Fund Index
4 Morgan Stanley Capital International



Metzger and Sheila (2019) analyzed hedge funds performance over the period 2007-2017. They
did not provide a comparison between a general hedge fund index such as the CSHFI or the
BHFI and the global stock market. However, they found that seven out of the ten hedge fund
strategies performed better than the S&P 500, which might be a signal that the hedge fund sector
outperformed the global stock market in the long term. Nevertheless, they also found that the
S&P 500 outperformed all the hedge fund strategies over the period 2009-2017 (the period after
the global financial crisis). The financial crisis of 2007-2009 might be a turning point as

mentioned by Voneche (2017) in her master thesis.

4.2. Global financial crisis

According to Falkowski et al. (2020), the hedge fund sector continued to outperform the global
stock market during the global financial crisis (2007-2009) as it encountered much lower losses
(-1.44% for CSHFI and -2.64% for BHFI vs -50.41% for MSCI). Only the risk-free investment
had a positive return during that period (4.13%). Moreover, the risk was lower for hedge funds
compared to the global stock market (2.96% for BHFI and 2.25% for CSHFI vs 5.37% for
MSCI). Results for the “bad risk” were a bit different since the risk was higher for the BHFI
than for the global stock market and the CSHFI (2.52% for BHFI, 2.07% for MSCI and 0.73%
for CSHFT). Metzger and Shenai (2019) also found that hedge funds clearly outperformed the
global stock market (measured by the S&P 500) during the global financial crisis, both in terms
of return and risk. Indeed, all the hedge fund strategies performed better than the S&P 500.

After the first stage of their study, Falkowski et al. (2020) were able to confirm “the hypothesis
that hedge funds achieve significantly higher profitability regardless of current market
conditions, and their investments carry less risk than direct allocation of capital in stocks”. The
conclusion of Metzger and Sheila (2019) is similar as they say that hedge fund strategies can
generate higher returns than passive investments in the Market Portfolio (i.e. a portfolio made

of S&P 500 stocks), especially during a period of crisis.



5. Performance of hedge fund strategies in the long term

5.1. Return
In the second stage of their analysis about the effectiveness of hedge fund strategies, Falkowski
et al. (2020) analyzed the performance of hedge fund strategies in the long term (1994-2015).
They found that all the strategies are effective in the long term (positive total rate of return),
except one strategy (dedicated short bias). Moreover, the total rate of return of all the strategies,
except dedicated short bias and equity market neutral, exceeds the return on risk-free assets and
on the global stock portfolio. Regarding mean annual and monthly rate of return, the results are
less optimistic for hedge funds, especially for non-directional strategies, as some strategies have
lower values than those of the MSCI. If we consider only the return, the most effective strategy
in the long term was the global macro strategy, followed by another directional strategy, the
long/short equity strategy. Event-driven, hybrid and directional strategy groups may be

considered effective on a par while the non-directional strategy group is the least effective.

Metzger and Shenai (2019) studied the performance of hedge fund strategies over the period
2007-2017. They found that global macro achieved the highest return, followed by multi-
strategy, convertible arbitrage, and long/short equity. They also found that two strategies were
not effective (negative rate of return) over that period: dedicated short bias and equity market

neutral, dedicated short bias being the least performing strategy.

Aspadarec (2014) compared the different hedge fund strategies using, between others, the
average annual rate of return. He obtained values not very different from Falkowski et al.
(between 1 and 71 basis points) except for global macro (101 basis points) and more importantly
for dedicated short bias (718 basis points). The little difference (in general) of values is reflected
in a quite similar ranking of hedge fund strategies regarding performance measured by the
annual rate of return. Values are quite different from those of Metzger and Shenai (2019), but
the long-term period is also very different. However, Aspadarec (2014) had results close to
those of the two other studies, especially the one of Falkowski et al. (2020). Global macro was
also the strategy with the highest annual rate of return, followed by event driven distressed (and
event driven in general) and long/short equity. Regarding the least effective strategies in terms
of annual rate of return, Aspadarec (2014) has dedicated short bias, equity market neutral and

fixed income arbitrage, dedicated short bias being the least effective and the only one having a



negative annual rate of return. In general, the ranking of strategies regarding their annual rate

of return is quite similar in these three studies.

Ibbotson et al. (2011) studied the performance of hedge funds over the period 1995-2009. They
computed the average annual compound return and found that long/short equity was the strategy
with the highest annual compound return, followed by emerging markets, event driven and
global macro. The strategy with the lowest annual compound return was dedicated short bias,
followed by managed futures, and fixed income arbitrage. Results of Ibbotson et al. (2011) are
therefore slightly different from those of the three other studies, but with similarities such as

the poor performance of dedicated short bias and the good performance of global macro.

5.2. Risk
However, to better assess the performance of hedge funds, Falkowski et al. (2020) needed to
consider also the risk measured by the standard deviation and the downside deviation. In the
long term, event-driven and hybrid strategies seem to be the least risky, followed by non-
directional strategies (except equity market neutral). Directional strategies, especially dedicated
short bias and emerging markets, are the strategies carrying the higher risk in the long term. In
their analysis of the risk over the period 2007-2017, Metzger and Shenai (2019) had slightly
different results as they found that global macro had the lowest risk. However, like Falkowski
et al. (2020), they found that hybrid (multi-strategy) and event driven strategies had a low risk
compared to non-directional and directional strategies. Dedicated short bias and equity market

neutral were clearly the strategies carrying the higher risk, followed by managed futures.

5.3. Risk-reward ratios
Finally, after having discussed the return and the risk separately, we can combine them in
performance measures such as risk-reward ratios (Sharpe, Sortino and Treynor ratios) and the
Jensen’s alpha. Falkowski et al. (2020) concluded that, in the long term, the most effective
strategy was global macro, followed by event-driven distressed securities. The least effective
strategies were dedicated short bias, equity market neutral and managed futures. In general,
directional, event-driven and hybrid strategies are the most effective for hedge funds in the long
and they all performed better than the overall hedge fund sector and investments in the global

stock market.



Metzger and Shenai (2019) had similar results for risk-reward ratios such as the Sharpe and
Sortino ratios. Indeed, global macro was the most effective strategy, followed by multi-strategy
and event driven. Dedicated short bias was clearly the least effective strategy, followed by
equity market neutral and managed futures. Following their results, we can also state that hybrid
and event driven strategies are the most effective. However, we cannot state that directional

strategies are more effective than non-directional strategies over the period 2007-2017.

Aspadarec (2014) also compared hedge fund strategies using the Sharpe ratio. The first
observation is that Sharpe ratios of his study are very different from those of Falkowski et al.
(2020) and Metzger and Shenai (2019). Indeed, Sharpe ratios in the study of Aspadarec (2014)
are on average three to four times higher. However, except the fact that Sharpe ratios are quite
different, the ranking of hedge fund strategies regarding their performance measured by the
Sharpe ratio is quite similar. We find the three same strategies at the three first places but in a
different order. Event driven is the most effective strategy, followed by global macro and multi-
strategy. Dedicated short bias is again the least performing strategy (with a negative Sharpe

ratio), followed by equity market neutral and managed futures.

Ibbotson et al. (2011) used the Sharpe ratio as performance measure and found that equity
market neutral was the best performing strategy, followed by fixed income arbitrage, event
driven and global macro. At the bottom of the ranking, they have dedicated short bias, managed
futures, and emerging markets. The ranking of the strategies is not that different when they use
the information ratio. Equity market neutral is first, followed by event driven and long/short
equity. The least effective strategies regarding this performance measure are managed futures,
dedicated short bias and emerging markets. Results of Ibbotson et al. (2011) are quite different
from those of the three other studies given that equity market neutral was one of the least
performing strategies. However, there are some similarities such as the poor performance of
dedicated short bias and managed futures in the long term. Another similarity is the good

performance of event driven.

6. Performance of hedge fund strategies during the dotcom crisis
Ibbotson et al. (2011) did not analyze specifically the dotcom crisis. However, since they
analyzed hedge funds over the period 1995-2009, they computed the annual post-fee return, the
alpha and the beta of hedge funds. They found that the post-fee return was not negative in 2000-

10



2002 during the dotcom crisis. Even though hedge funds produced negative systematic beta
returns in 2000, 2001 and 2002, hedge funds had positive returns in 2000-2002 thanks to the

high alphas that could compensate the negative betas.

7. Performance of hedge fund strategies during the global financial crisis

7.1.Return
Falkowski et al. (2020) had very different results for the global financial crisis than for the long-
term period. Indeed, the strategy that achieved the highest return during that period was
dedicated short bias which had the lowest return in the long-term. It is followed by managed
futures (which performs also poorly in the long-term) and global macro. Equity market neutral
was the strategy incurring the largest loss during the financial crisis, followed by fixed income
arbitrage and convertible arbitrage. In general, non-directional strategies were the least effective

strategies in terms of return during the financial crisis.

Metzger and Shenai (2019) also analyzed the performance of hedge fund strategies during the
global financial crisis. Their results are similar to those of Falkowski et al. (2020). Dedicated
short bias had the highest rate of return, followed by managed futures and global macro. Equity
market neutral was the least effective strategy in terms of return during the financial crisis,

followed by fixed income arbitrage and convertible arbitrage.

7.2.Risk
Regarding the risk carried out by hedge fund strategies, Falkowski et al. (2020) found that
equity market neutral was the riskiest strategy during the financial crisis both with the risk
measured by the standard deviation and by the downside deviation. It is followed by dedicated
short bias, emerging markets, and convertible arbitrage. Event driven, hybrid and global macro

strategies were clearly the least risky strategies.

Metzger and Sheila (2019) used only the standard deviation of the return as a measure of risk.
They also found that equity market neutral was the riskiest strategy during the financial crisis,
followed by dedicated short bias and emerging markets. Like Falkowski et al. (2020), Metzger
and Sheila (2019) found that event driven, hybrid and global macro strategies were the least

risky strategies.
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7.3. Risk-reward ratios
To assess the performance of hedge fund strategies during the global financial crisis, Falkowski
et al. (2020) also used risk-reward ratios such as the Sharpe, Sortino and Treynor ratios. Global
macro was clearly the most effective strategy since it had the highest Sharpe and Sortino ratios
and the second highest Treynor ratio. Then, there are dedicated short bias and managed futures.
Non-directional strategies (equity market neutral, convertible arbitrage and fixed income

arbitrage) had the worst values for risk-reward ratios.

Metzger and Sheila (2019) used the Sharpe, Sortino and Upside potential ratios to compare
hedge fund strategies. For the period of the global financial crisis, their results are slightly
different than those of Falkowski et al. (2020), though they remain close. Dedicated short bias
and managed futures are the most effective strategies since they have the highest values for
these ratios. Global macro is this time the third most effective strategy. At the bottom of the
ranking, results are different than those of Falkowski et al. (2020) since there are fixed income

arbitrage, event driven and multi-strategy.

8. Summary
This literature review allowed us to have a first idea of the performance of hedge funds and
their different investment strategies, both in the long term and during times of crisis. We can
summarize these findings below:
- It seems that hedge funds tend to outperform the global stock market, especially in times
of crisis. However, the financial crisis of 2007-2009 might be a turning point.
- In the long-term: global macro, event driven, and multi-strategy seem more efficient
while dedicated short bias, managed futures and equity market neutral are less efficient.
- During the global financial crisis: dedicated short bias, managed futures and global
macro seem to be the most efficient strategies while equity market neutral, fixed income
arbitrage and convertible arbitrage seem to be the least efficient.
- During the dotcom crisis: hedge funds managed to generate positive returns in 2000-
2002 and therefore outperformed the global stock market thanks to the high alphas that
could compensate the negative betas. We did not find studies that focus on the analysis

of the performance of hedge fund strategies during that period.
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Empirical Analysis

The literature review allowed us to have a first idea of the performance of hedge fund strategies
in the long term and during crises such as the global financial crisis and to a lesser extent the
dotcom crisis. In this part, we will deepen our analysis by computing performance measures

about risk and return. As a reminder, our goal is to answer the following research question:

“Which hedge fund strategies are the most effective in the long term, in bull markets and in

bear markets? .

To do so, we will start by describing our database and define our different periods of crisis and
without crisis. Then, we will describe the performance measures that will be used to answer our
question and we will present the result of our computations as well as our analysis of these

results.

9. Description of databases
For our study, we need data about the past performance of hedge funds and their different
strategies. We also need data for the past performance of the global stock market and for a risk-
free asset as we will need them to define the periods of crisis, to compare them with hedge
funds values and to compute some performance measures. As a reminder, the studied period
goes from January 1994 until December 2021 since the Credit Suisse Hedge Fund Index did
not exist before January 1994. Given that we will work with monthly data, it means that we

have 336 observations per index>. We detail our three databases below.

9.1. Database for Hedge Fund performance
The database used for the past performance of hedge funds comes from the Credit Suisse. It
includes the past performance of the Credit Suisse Hedge Fund Index (CSHFTI) as well as the
past performance of the thirteen sub-indexes, also called Credit Suisse Hedge Fund Strategy

Indexes, representing the thirteen strategies used by hedge funds®.

> There are two exceptions: January 2017 is the last observation for dedicated short bias meaning that there are
only 277 observations for this strategy; April 1994 is the first observation for multi-strategy meaning that there are
333 observations for this strategy.

® As it has been said before, there are much more than thirteen investment strategies used by hedge funds. Indeed,
there are as many strategies as there are hedge funds. However, they can be grouped in thirteen categories to ease
comparisons and analyzes.
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The Credit Suisse Hedge Fund Index is the industry’s leading asset-weighted hedge fund index.
The advantage of an asset-weighted index, as opposed to an equal-weighted index, is that it is
less biased. Indeed, Ibbotson et al. (2011) showed that the backfill bias is much lower in an
asset-weighted index than in an equal-weighted index. Moreover, the Credit Suisse indicates
that it aims to minimize the survivorship bias. To do so, it does not remove funds from the index
until they are fully liquidated or fail to meet the financial reporting requirements. This is
important given that Ibboston et al. (2011) estimated that the survivorship bias can be as high
as 3 to 5%.

Some precisions about the index universe are necessary. First, this index includes only funds
and does not include separate accounts. Second, the CSHFI uses the Credit Suisse Hedge Fund
Database, which tracks about 9,000 funds that meet the following criteria:

- Having a minimum of U.S. $50 million assets under management (“AUM”)

- Having a minimum one-year track record

- Having current audited financial statements

Funds within the Credit Suisse Hedge Fund Index are split into ten’ subcategories based on
their investment strategy. The CSHFI always represents at least 85% of the AUM in each
respective category of the index universe. The methodology analyzes the percentage of assets
invested in each subcategory and selects funds for the index based on those percentages,
matching the shape of the index to the shape of the universe. It is also mentioned that fund
weights may be constrained to improve diversification and limit concentration risk. A graph
showing the evolution of the weights of the different hedge fund strategies in the Credit Suisse
Hedge Fund Index can be found below.

7 The event-driven subcategory is further decomposed in three categories (distressed securities, risk arbitrage and
multistrategy). It implies that there are 10+3 hedge fund strategies indices.
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Figure 2: Evolution of the weights of the different hedge fund strategies in the Credit Suisse
Hedge Fund Index

Note that the indexes are computed and rebalanced on a monthly basis and reflect the

performance net of all performance fees and expenses.

9.2. Database for stock market performance
To compare the performance of hedge funds with an investment in the global stock market, we
need a benchmark for this stock market. We will use the S&P 500, which is an index
aggregating the 500 biggest US companies in terms of market capitalization. We could also use
the MSCI World Index, but we were not able to download data back to 1994. We downloaded
historical data for the S&P 500 from the website Investing and we compared them with other

sources to make sure that these historical data are correct.

9.3. Database for risk-free asset performance
Finally, we also need a database for a risk-free asset. In this study, we decided to use the US 3-
month Treasury Bill as risk-free rate. We took data from the Federal Reserve Economic Data

(FRED).
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10. Definition of the periods of crisis and without crisis
Since our analysis aims at trying to generalize the performance of hedge fund strategies during
periods of crisis (bear market) and during periods without crisis (bull market), we first need to
define all these periods. To do so, we analyzed the returns of the S&P 500 between January
1994 and December 2021. We have set some rules for defining these periods:
- A period of crisis must last at least three months if the maximum drawdown between
the beginning of the crisis and the lower point is greater than -10% and six months if
the maximum drawdown is lower than -10%.

- Periods between crises must last at least six months.

As shown by Table 1, our period of analysis contains two big crises (dotcom and global
financial crises), which lasted two to three years and saw a very important fall of the S&P 500
(around -50%). Besides these two crises, there are six smaller crises which lasted between three

and nine months and for which the S&P 500 lost between 8.89% and 20%.
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All the sub-periods of our analysis are presented below with some summary statistics:

Name of | Period | Length of | Number | Number Max Drawdown Mean Maximum Maximum Standard
the the period of of consecutive beginning return loss return deviation of
period (months) | months months months of of the crisis the return
of losses | of gains losses (of to lower
gains for point
non-crisis
periods)
01/1994
- 52 12 40 8 1.74% -5.75% 7.81% 3.31%
04/1998
Crisis 05/1998
1998 - 4 3 1 2 -13.89% -3.42% -14.58% 3.94% 7.88%
08/1998
09/1998
- 19 7 12 5 2.48% -5.09% 9.67% 4.50%
03/2000
Dotcom 04/2000
crisis - 35 22 13 4 -45.60% -1.51% -11.00% 8.64% 5.13%
02/2003
03/2003
- 51 13 38 8 1.21% -3.43% 8.10% 2.35%
05/2007
Financial VLY
crisis - 21 14 7 5 -51.97% -3.28% -16.94% 4.75% 5.45%
02/2009
03/2009
- 14 2 10 7 3.55% -3.70% 9.39% 3.83%
04/2010
Crisis of 05/2010
2010 - 4 3 1 2 -13.14% -2.86% -8.20% 6.88% 6.67%
08/2010
09/2010
- 8 2 6 3 3.37% -0.23% 8.76% 3.06%
04/2011
Crisis of 05/2011
2011 - 5 5 0 5 -17.03% -3.64% -7.18% -1.35% 2.62%
09/2011
10/2011
- 44 12 32 7 1.47% -6.27% 10.77% 2.97%
05/2015
Crisis of 06/2015
2015 - 9 6 3 3 -8.89% -0.88% -6.26% 8.30% 4.26%
02/2016
03/2016
- 31 6 25 10 1.36% -3.89% 6.60% 2.18%
09/2018
. 10/2018
Crisis & o o o Q
fall 2018 - 3 2 1 1 -13.97% -4.78% -9.18% 1.79% 5.80%
12/2018
01/2019
- 12 2 10 4 2.20% -6.58% 7.87% 3.74%
12/2019
Covid- 01/2020
19 crisis - 3 3 0 3 -20.00% -7.03% -12.51% -0.16% 6.29%
03/2020
04/2020
- 21 5 16 7 3.04% -4.76% 12.68% 4.38%
12/2021

Table 1: Sub-periods of our analysis with some summary statistics
while non-crisis periods are in white.

. Periods of crisis are in red
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11. Analysis of the performance of hedge funds and their strategies
In this part, we will analyze the performance of the hedge fund sector in general (CSHFI) and
of the different investment strategies, both in the long term and during sub-periods of crisis
(bear market) and without crisis (bull market) that we defined previously. We will start by
analyzing the return of hedge funds using two measures: the average monthly rate of return and
the alpha of Jensen. Then, we will analyze the performance of hedge funds in terms of risk by
employing three measures: the standard deviation of the return, the downside deviation, and the
beta. Finally, we will combine these measures of risk and return in risk-reward ratios such as

the Sharpe, Sortino and Information ratios to better assess the performance of hedge funds.

11.1. Measures of the return

11.1.1. Monthly rate of return
Logically, we start our study of hedge fund effectiveness by analyzing the return and more

precisely the monthly rate of return. The result of our computations can be found in Table 2.

Hedge Fund Sector

First, one can observe that the hedge fund sector represented by the CSHFI incurred losses
during all the crises, except during the dotcom crisis. However, these losses were smaller than
those incurred by the S&P 500 for each crisis. One can also observe that the CSHFI suffered its
largest losses in terms of average monthly rate of return during the Covid-19 crisis, followed
by the crises of October-December 2018, May-September 2011, and May-August 1998. This
is because these crisis periods were relatively limited in time (three to five months) but intense.
Regarding the performance of the hedge fund sector during the two biggest crises (dotcom and
global financial crises), we obtained very different results: the CSHFI had a positive return
during the dotcom crisis, tough lower than during periods between crises, while it incurred

losses during the global financial crisis.

As for the performance of the hedge fund sector during periods between crises, we can observe
that it always had a positive return. However, it performed always worse than the S&P 500
given that it always had a lower monthly rate of return. We can also see in the results that the
three non-crisis periods where hedge funds performed the worst are: March 2016 to September
2018, October 2011 to May 2015 and January to December 2019. On the other hand, March
2009 to April 2010, September 2010 to April 2011 and January 1994 to April 1998 were the

three non-crisis periods with the best performance of the hedge fund sector.
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Individual Hedge Fund Strategies

Let’s analyze now the performance of individual hedge fund strategies. The first observation is
that dedicated short bias always had a negative return during periods of bull market and a
positive return during periods of crisis. Losses incurred by this strategy were even the largest
when the overall hedge fund sector (CSHFI) performed the best: during the periods from
September 2010 to April 2011 and from March 2009 to April 2010. On the other hand, this
strategy had a quite high return during the crises of May-August 1998 and May-September
2011 when the CSHFTI experienced large losses.

Excluding dedicated short bias, all the strategies had positive returns during the periods without
crisis, except global macro between September 1998 and March 2000 and, managed futures
from March 2009 to April 2010 and from March 2016 to September 2018. Note that these losses
were quite limited. We can also see that event driven risk arbitrage seems to underperform the
other event driven strategies while long/short equity and emerging markets seem to outperform

the other directional strategies during periods between crises.

As for the performance in times of crisis, we found that long/short equity sustained losses during
every crisis. Emerging markets and event driven strategies, except event driven risk arbitrage,
also incurred losses during every crisis except during the dotcom crisis. In addition to its
positive monthly rate of return during the dotcom crisis, multi-strategy also had a positive
monthly return during the crisis from May to August 1998. As for the global macro strategy, it
managed to generate a positive monthly rate of return during the first five crises and then
sustained losses during the three last ones. Non-directional strategies (equity market neutral,
fixed income arbitrage and convertible arbitrage) also incurred losses during most of the crises,
but we cannot see a general rule given that they sometimes generated positive returns. Finally,
we can also see that, in general, event driven strategies (except event driven risk arbitrage) had
more problems than non-directional strategies in bear market, except during the global financial

Crisis.
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01/1994 Crisis | 09/1998 | Dotcom | 03/2003 Global | 03/2009 Crisis | 09/2010 Crisis 10/2011 | Crisis | 03/2016 Crisis 01/2019 | Covid | 04/2020
- 05/1998 - crisis - financial - 05/2010 - 05/2011 - 06/2015 - 10/2018 - crisis -
04/1998 - 03/2000 05/2007 crisis 04/2010 - 04/2011 - 05/2015 - 09/2018 - 12/2019 | 01/2020 | 12/2021
08/1998 08/2010 09/2011 02/2016 12/2018 -
03/2020

CSHFI 1.31% -1.20% 1.23% 0.29% 0.98% -0.76% 1.53% -0.45% 1.51% -1.43% 0.57% -0.72% 0.38% -1.45% 0.75% -3.04% 1.14%
Global macro 1.72% 0.90% -0.50% 1.34% 0.97% 0.39% 0.91% 0.52% 1.20% 0.53% 0.38% -0.69% 0.31% -0.58% 0.83% -2.74% 1.17%
f;;’;%;smrt 1.15% -2.28% 3.34% -0.27% 1.17% -0.88% 1.62% -1.20% 1.87% -2.65% 0.82% -0.55% 0.52% -2.26% 0.97% -3.83% 1.34%
E::l:gtl:g 1.02% -9.35% 2.21% 0.06% 1.56% -1.19% 2.34% -0.17% 1.51% -2.14% 0.58% -1.05% 0.56% -1.09% 1.09% -3.51% 1.36%
Dedicated 0, 0, o, 0, 0, 0, 0, 0, 0, 0 0, 0, o,
short bias -0.08% 8.50% -2.72% 1.13% -0.67% 1.56% -3.40% 3.23% -3.97% 4.36% -1.64% 2.08% -2.42%
lf\:?l:lligsed 0.36% 3.25% 0.06% 1.18% 0.42% 0.91% -0.11% -0.06% 1.60% -0.80% 0.25% 0.55% -0.42% -1.22% 0.76% 0.02% 0.48%
ﬁg:ltlglmarket 0.83% 0.21% 1.35% 0.74% 0.67% -1.92% 0.60% -1.04% 1.33% -0.92% 0.21% 0.20% 0.18% -1.62% 0.14% -1.78% 0.63%
Fixed income
arbitrage 0.73% -0.57% 0.27% 0.60% 0.48% -1.45% 2.02% 0.64% 0.90% 0.07% 0.47% -0.24% 0.48% -0.43% 0.50% -1.90% 0.70%
Convertible
ebitince 0.82% -0.96% 0.99% 1.03% 0.50% -1.39% 2.74% 0.27% 1.10% -0.90% 0.38% -0.55% 0.47% -1.08% 0.66% -1.74% 1.03%
Event driven 1.24% -3.43% 1.36% 0.51% 1.22% -0.78% 1.84% -0.87% 1.65% -2.80% 0.69% -1.61% 0.52% -2.09% 0.67% -5.40% 1.75%
gi‘;::;s(:::lven 1.44% -3.29% 1.34% 0.66% 1.31% -1.11% 1.94% -0.79% 1.28% -1.73% 0.70% -1.01% 0.57% -1.07% 0.12% -3.62% 1.31%
Event driven 0, 0, 0 0, 0 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
ik axhitroe 0.89% -1.71% 1.14% 0.32% 0.61% 0.08% 0.83% 0.13% 0.68% -0.88% 0.23% -0.14% 0.38% -0.28% 0.40% -2.28% 1.32%
Event driven
multi-strategy 1.14% -3.73% 1.42% 0.45% 1.18% -0.59% 1.77% -0.96% 1.93% -3.45% 0.69% -1.85% 0.51% -2.62% 0.91% -6.46% 1.97%
Multi-strategy 0.90% 0.83% 0.74% 0.51% 0.95% -1.00% 1.61% -0.33% 1.48% -0.88% 0.73% -0.13% 0.49% -1.26% 0.59% -2.16% 0.91%
S&P 500 1.74% -3.42% 2.48% -1.51% 1.21% -3.28% 3.55% -2.86% 3.37% -3.64% 1.47% -0.88% 1.36% -4.78% 2.20% -7.03% 3.04%

Table 2: Average monthly rate of return for all the periods and all the strategies. Periods of crisis are in red while periods between crises are in

white.
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Generalization

To have a clearer idea of the performance of the hedge fund sector and of the different
investment strategies, we computed the average monthly rate of return in the long term, during
periods of bear market and during bull market periods. Values for bull and bear market periods
are simply the weighted average of all the periods of bull and bear market, the weight of each

period being its length. Results are presented in Table 3.

In the long term, dedicated short bias is the only strategy which has a negative average monthly
rate of return and is consequently the least efficient strategy. Equity market neutral, managed
futures and fixed income arbitrage are the other three least effective strategies with an average
monthly rate of return comprised between 0.36% and 0.42%. As it shown in Table 3, global
macro has the highest monthly rate of return, followed by long/short equity and event driven
distressed. Event driven, emerging markets, event driven multi-strategy and multi-strategy are
not far behind. Note also that the S&P 500 has a higher monthly rate of return than all the hedge

fund strategies in the long term.

Results are very different during periods of crisis. This time, only three strategies have a
positive monthly rate of return: dedicated short bias, managed futures, and global macro.
Dedicated short bias which was the only strategy with a negative monthly rate of return in the
long term is now the most efficient strategy by far. The second most efficient strategy in times
of crisis is managed futures, which was the third least effective strategy in the long term. It is
followed by global macro. Event driven risk arbitrage, the least performing of the event driven
strategies in the long term, is ranked at the fourth place during crises with only a very limited
loss (-0.08%). On the other hand, emerging markets and long/short equity which were
performing well in the long term (respectively 5% and 2"%) are the two strategies incurring the
largest losses during periods of crisis. Event driven strategies, except event driven risk arbitrage,
were also among the most impacted strategies during crises. Note that, contrary to the long-

term period, all the hedge fund strategies performed better than the S&P 500 (or at least less
poorly).

During bull market periods, results are very different than during crises but not very different
than for the long-term period in terms of ranking. As it was the case in the long term, dedicated
short bias is the only strategy having a negative average monthly rate of return. The second

least performing strategy is managed futures, followed by equity market neutral and fixed
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income arbitrage. On the other hand, long/short equity and emerging markets achieved the

highest rates of return during periods between crises. They are followed by event driven

strategies, except event driven risk arbitrage which is the least effective of the event driven

strategies (like in the long term). Global macro which was on the top of the ranking in the long

term and third during crises, is ranked only at the 7 place in growing markets with a

performance relatively similar to the multi-strategy (which is always in the middle of the

ranking). Contrary to the crisis periods, the S&P 500 is largely outperforming all the hedge fund

strategies during periods between crises.

In the During periods | During periods In the During periods | During periods
long term | of bear market | of bull market long term | of bear market | of bull market
CSHFI 0.61% -0.47% 0.97% CSHFI
Global macro 0.77% 0.56% 0.84% Global macro 1 3 7
Long/short
f;;;%;smrt 0.70% -0.93% 1.24% oatlty 2 12 1
i Emergin
i‘::l:egt';‘g 0.62% 1.13% 1.21% e 5 13 2
Dedicated Dedicated
short bias -0.39% 2.05% -1.35% Thard e 13 1 13
Managed 0.42% 0.84% 0.28% Managed 11 2 12
futures futures
Eaulty market | 36% -0.36% 0.60% HUPL IR 12 8 1
f:’l‘)‘i’fr;‘;"me 0.42% -0.22% 0.63% f:’l‘)‘i’fr:;"me 10 7 10
Convertible Convertible
eDilince 0.54% -0.17% 0.77% arbitrage 8 5 8
Event driven 0.64% -0.79% 1.12% Event driven 4 10 4
e ™ | 0o | osw | ume | gesme | : :
Event driven Event driven
ik axhitrse 0.49% -0.08% 0.68% risk arbitrage 9 4 9
Event driven Event driven
multi-strategy 0.62% -0.91% 1.13% multi-strategy 6 1 3
Multi-strategy 0.59% -0.20% 0.86% Multi-strategy 7 6 6
S&P 500 0.79% -2.48% 1.88% S&P 500

Table 3: Left: Average monthly rate of return in the long term, during bear market and during
bull market. Right: Ranking of each hedge fund strategy based on the monthly rate of return.
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11.1.2. Jensen’s alpha
The Jensen’s alpha, also simply referred to as alpha, is the component of the return which
represents the excess return due to hedge fund manager skills, adjusted for the market risk. This
measure allows to assess the difference between the real excess return and the theoretical return
for the level of risk considered. If the alpha is positive, it means that the investor gets a higher
return compared to the return he would have obtained by investing in the market portfolio. A
negative alpha means that the excess return is not sufficient considering the higher risk implied
by this investment. Concretely, as shown by the formula below, the alpha is the difference
between the excess return of the investment over the risk-free rate and the excess return of the

market over the risk-free rate having considered the systematic risk represented by the Beta.

Jensen's alpha = (R — Rf) — 8 * (Rg — Rf)

Where “R” is the return of the analyzed investment, “Rf” is the risk-free rate, “Rp” is the return

of the benchmark (S&P 500) and “B” is the systematic risk.

Hedge Fund Sector
As shown by Table 4, CSHFI provided most of the time a positive alpha, except during the
crises of June 2015-February 2016 and of October-December 2018. This alpha seems to be

higher during bull market periods, but this is not a general rule as it is sometimes the opposite.

Individual Hedge Fund Strategies

We can see in the table that long/short equity, fixed income arbitrage, convertible arbitrage,
event driven multi-strategy and multi-strategy always generated a positive alpha during periods
between crises. It was almost the case for event driven and event driven distressed as they
generated a positive alpha during all the non-crisis periods, except the one from January to
December 2019. As for dedicated short bias and managed futures, they had a negative alpha
during most of the periods between crises, especially before October 2011 for managed futures.
However, during periods of crisis, all the strategies returned both positive and negative alphas,
depending on the crisis. One can observe that most of the hedge fund strategies managed to
generate a positive alpha during the dotcom and Covid-19 crises. On the other hand, only event
driven risk arbitrage had a positive alpha during the crisis from October to December 2018.
Even though it is difficult to find patterns in Table 4, it seems that event driven strategies were
the strategies with the lowest alphas during the crises from October to December 1998 and from

June 2015 to February 2016.
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01/1994 | Crisis | 09/1998 | Dotcom | 03/2003 | Global | 03/2009 | Crisis | 09/2010 | Crisis | 10/2011 | Crisis | 03/2016 | Crisis | 01/2019 | Covid | 04/2020
- 05/1998 - crisis - financial - 05/2010 - 05/2011 - 06/2015 - 10/2018 - crisis -
04/1998 - 03/2000 052007 | crisis | 04/2010 - 04/2011 - 05/2015 - 09/2018 - 12/2019 | 01/2020 | 12/2021
08/1998 08/2010 09/2011 02/2016 12/2018 -
03/2020

CSHFI 020%  0.41%  0.86%  024%  045%  0.06%  093%  023%  0.14%  022%  026% -055%  0.02% -1.13%  0.15%  0.81%  0.39%
Global macro 038%  229%  -0.82%  1.06%  0.58%  0.74%  0.68%  0.62%  -0.05%  0.08%  029% -046% -0.01% -0.97% 023%  047%  0.38%
LTI D) 0.00%  043%  2.54%  -0.16% 047%  027%  033%  -0.04%  008%  006%  0.15% -029%  0.04% -0.85% 0.04% -035%  0.07%
equity
E‘::l‘(’gt';‘g 20.15%  -549%  125%  0.52%  0.87%  045%  097%  1.05%  025%  2.06%  0.09%  -0.73%  0.10% -0.16% -0.18% 1.72%  0.53%
bDiz‘:‘cated short | caoh  208%  -176% -061% 028%  -0.60% -086% 130% -076% 025% -036%  122%  -0.95%
lf‘l’ff;'r‘;gsed 026%  074%  -058%  0.13%  -0.61%  0.17%  -0.90% -0.14% -125% -1.79%  029%  0.52% -1.17% -1.60% 0.67%  0.75%  0.11%
fl:g:’t‘rtilm”ket 0.19%  0.10%  0.83%  0.52%  041%  -0.60%  0.02% -021% -0.06% -0.06% -0.15%  0.13% -0.08% -407%  0.04%  -0.92%  0.29%
f:’l‘)‘i’tdr;‘;"me 017%  -079%  0.17%  028%  020%  -0.12%  1.80%  0.87%  0.56%  042%  0.40% -023% 037% -0.71%  0.18%  1.58%  0.78%
Converﬁble 0, 0, 0, 0 0, 0, 0, 0 0, 0 0, 0, 0, 0, 0, 0 0,
e 028%  -032% 0.92%  079%  0.13%  -025%  2.17%  096%  0.61%  0.17%  024% -045%  0.18%  -0.54%  0.12%  128%  0.65%
Event driven 051%  -129%  0.95%  044%  073%  -0.12%  1.60%  -0.10% 022%  0.18%  028%  -140% 021% -1.02% -0.07% 1.56%  0.77%
gi‘; ‘t";‘;‘s’;ve“ 061%  -0.82% 094%  0.62%  0.87%  -045%  1.82%  -0.19%  043%  079%  036% -094%  035% -0.64% -056% 1.81%  0.56%
E:ﬁ“;r‘:)g:;;‘e 035%  -0.80% 0.73%  0.19%  0.18%  045%  0.52%  0.61% -020% -035% -0.02% -0.16%  0.08%  0.04%  0.00%  099%  0.75%
Event driven 0, 0, 0, 0 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0 0,
. stratery 049%  -1.84%  1.00%  037%  0.66%  0.08%  143%  -005%  008% -0.19%  024%  -1.58%  0.15% -125%  0.13%  1.52%  0.86%
Multi-strategy 0.50%  026%  0.55%  033%  0.52%  -028%  125%  030% 0.73% 071%  050% -008% 0.19% -1.62% 028%  1.54%  0.44%

Table 4: Jensen’ s alpha for all the periods and all the strategies. Periods of crisis are in red while periods between crises are in white.
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Generalization

As we did for the monthly rate of return, we aggregated the results to have a clearer view of
which strategies generated higher alphas in the long term, during periods of crisis and during
periods between crises (Table 5). We can confirm that the hedge fund sector generated a
positive alpha in the long term and that this alpha is higher during bull market periods but

remains positive during periods of crisis.

Regarding individual investment strategies, global macro had a clear advantage in the long term
and during periods of crisis but not during periods between crises. In the long term, global
macro is followed by event driven distressed, multi-strategy and event driven. Four other
strategies (long/short equity, convertible arbitrage, event driven multi-strategy and managed
futures) are very close behind event driven. At the bottom of the ranking, we find dedicated
short bias which is the only strategy with a negative alpha in the long term. The second least

effective strategy in the long term is equity market neutral with a barely positive alpha.

During periods of crisis, global macro is the most effective strategy by far, followed by
convertible arbitrage, emerging markets and event driven risk arbitrage. The latter two
strategies were among the least efficient in the long term. On the other hand, equity market
neutral is the last strategy and has a negative alpha. Four other strategies have a negative alpha
during crisis periods (event driven multi-strategy, dedicated short bias, long/short equity and
event driven), meaning that the excess return is not sufficient considering the higher risk

implied by this investment.

During bull market periods, event driven strategies, except event driven risk arbitrage, are the
strategies generating the highest alphas, followed by multi-strategy. Behind these strategies,
four strategies have relatively similar alphas: convertible and fixed income arbitrage, emerging
markets, and long/short equity. Global macro, which had the highest alpha by far in times of
crisis and in the long term, is only ranked 9" but has still a significantly positive alpha. Two
strategies have a negative alpha during periods between crises: managed futures and dedicated

short bias, managed futures having the worst alpha.

Note that all the strategies, except global macro and managed futures, generated a higher alpha

during periods between crises.
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In the long | During periods | During periods In the long | During periods | During periods
term of bear market | of bull market term of bear market | of bull market
CSHFI 0.26% 0.09% 0.34% CSHFI
Global macro 0.49% 0.70% 0.26% Global macro 1 1 9
Long/short
2;’;%;“‘”" 0.26% -0.05% 0.35% equi%y 5 10 8
i Emergin

L 0.15% 0.22% 0.37% e 11 3 7

Dedicated Dedicated

short bias -0.21% -0.06% -0.15% Thard e 13 11 12

Managed Managed

futures 0.25% 0.04% -0.36% D 8 8 13

: Equity market
Egl:'t‘rtglmarket 0.07% 0.11% 0.17% neutral 12 13 1
. : Fixed income

f:’l‘)‘i’fr;‘;"me 0.16% 0.12% 0.39% arbitrage 10 6 6
: Convertible

fr"b';;f’:g"eble 0.25% 0.29% 0.42% arbitrage 6 2 5

Event driven 0.28% -0.03% 0.56% Event driven 4 9 2
. Event driven

Event driven

distrossed 0.35% 0.09% 0.61% distressed 2 7 1
: Event driven

Event driven

risk arbitrage 0.21% 0.18% 0.25% risk arbitrage 9 4 10
: Event driven

Event driven

Tt tr;Vtegy 0.25% -0.09% 0.53% Pkt ey 7 12 3

Multi-strategy 0.32% 0.13% 0.50% Multi-strategy 3 5 4

Table 5: Left: Average Jensen’s alpha in the long term, during bear market and during bull

market. Right: Ranking of each hedge fund strategy based on the Jensen’s alpha.
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11.2. Measures of risk

As we said previously, looking at the return alone is not sufficient to evaluate the performance
of hedge funds and their strategies, we also need to consider the risk. To do so, we will analyze

three risk measures: the standard deviation of the return, the downside deviation, and the beta.

11.2.1. Standard deviation of the return
Hedge fund sector
First, we can observe that, logically, the standard deviation of the CSHFI increased when there
were crises, especially during three crises: the crisis of May-August 1998, the global financial
crisis and the Covid-19 crisis. However, results for the Covid-19 crisis and for the crisis from
May to August 1998 may be exaggerated by the fact that these two crises were very short (three

months).

We can also observe that the CSHFI always had a lower standard deviation than the global
stock market (represented by the S&P 500), both in times of crisis and during periods between
crises. The difference is even often bigger in times of crisis. Moreover, most of the strategies,
except dedicated short bias and sometimes emerging markets have a lower standard deviation

than the S&P 500.

Individual HF strategies

Regarding individual hedge fund strategies, we can see that dedicated short bias, emerging
markets and managed futures seem to be the riskiest strategies, both during crises and during
periods between crises. On the other hand, fixed income arbitrage is often the least risky strategy
or one of the least risky strategies, except during three periods: during the global financial and
covid-19 crises and, from September 1998 to March 2000. Event driven risk arbitrage and
multi-strategy are also two low risk strategies, with a standard deviation often around 1%,
except during the crisis of 1998 and since the covid-19 crisis for event driven risk arbitrage,

and during the global financial and covid-19 crises for multi-strategy.

In general, directional strategies seem to be riskier, both in times of crisis and during periods
between crises. On the other hand, non-directional, event driven, and hybrid strategies seem to
carry a similar amount of risk. However, this general rule has some exceptions: event driven
strategies are riskier than non-directional and hybrid strategies during the crisis of 1998 and
they are riskier than the three other strategy groups during the covid-19 crisis; as for non-

directional strategies, they are the riskiest during the global financial crisis.
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01/1994 | Crisis | 09/1998 | Dotcom | 03/2003 | Global | 03/2009 | Crisis | 09/2010 | Crisis | 10/2011 | Crisis | 03/2016 | Crisis | 01/2019 | Covid | 04/2020
- 05/1998 - crisis - financial - 05/2010 - 05/2011 - 06/2015 - 10/2018 - crisis -
04/1998 - 03/2000 05/2007 | crisis | 04/2010 - 04/2011 - 05/2015 - 09/2018 - 12/2019 | 01/2020 | 12/2021
08/1998 08/2010 09/2011 02/2016 12/2018 -
03/2020

CSHFI 265%  427%  3.17%  145%  1.05%  2.59%  1.16%  1.84%  127%  147%  093%  1.00% 0.77%  1.02% 091%  3.83%  1.52%
Global macro 416%  3.90%  443%  1.64%  1.02%  286%  132%  087%  1.42%  1.60%  096%  1.60%  095% = 0.84%  129%  3.15%  2.15%
Long/shortequity | 2.51%  6.45%  4.36%  2.38%  157%  3.06%  1.81%  2.78%  1.69%  2.07%  1.65%  1.52% 1.11%  233% 1.52%  3.34%  2.36%
Emerging markets | 526%  9.97%  541%  331%  198%  430%  228%  3.19%  1.77%  3.44%  1.66%  1.88%  1.58%  158%  2.88%  587%  2.62%
bDiz‘:‘cated i 4.13%  10.93%  4.62%  527%  3.69%  5.13%  3.57%  451%  330%  299%  331%  530%  3.30%
Managed futures 328%  481%  2.72%  401%  326%  343%  3.10%  3.76%  3.71%  327%  2.99%  3.83%  2.78%  2.15%  2.82%  138%  2.19%
Egl:‘t‘:zlmarket 111%  091%  0.61%  0.61%  0.54%  896%  124%  2.06% 191%  081%  1.13%  1.09%  128%  295%  1.19%  1.16%  1.38%
f:ﬁfr;‘;"me 086%  0.87%  2.14%  077%  0.68%  3.81%  1.06% 097%  061%  033%  049%  044%  0.53%  0.17%  0.42%  4.00%  0.99%
aC:bl;:::;ble 1.09%  249%  198%  123%  1.06%  427%  1.78%  2.06% 121%  085%  091%  0.79%  0.74%  085%  0.99%  4.09%  1.13%
Erengenien 122%  558%  147%  127%  095%  222%  1.12%  1.96%  141%  229%  124%  130%  0.77%  147%  124%  7.14%  1.92%
Eivs ‘t‘;‘;s‘:::lve“ 1.65%  6.16%  128%  1.72%  0.80%  2.10%  1.10%  1.48%  093%  1.99%  1.11%  039%  0.63%  084%  124%  569%  1.76%
f:;;::géve“ sk | 09700 208%  147%  1.13%  080%  1.54%  0.59%  128%  121%  057%  087%  0.79%  0.67%  1.08%  055%  356%  2.18%
Evu"i‘t‘lts‘:gvtz'g‘y 134%  525%  2.06%  1.16%  120%  243%  1.19%  233%  1.78%  2.53%  134%  1.67%  090%  1.84%  136%  8.11%  2.14%
Multi-strategy 1.54%  045%  1.74%  0.78%  091%  273%  1.11%  1.61% 081%  125%  080%  0.56%  0.85%  0.68%  0.49%  3.55%  1.35%
S&P 500 331%  7.88%  450%  5.13%  235%  545%  3.83%  6.67%  3.06%  2.62%  2.97%  426% 2.18%  580%  3.74%  629%  438%

Table 6: Standard deviation of the monthly rate of return for all the periods and all the strategies. Periods of crisis are in red while periods

between crises are in white.
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Generalization

To have a clearer idea of the risk carried out by the hedge fund strategies, the hedge fund sector
in general and the S&P 500, we aggregated the results for periods of bull and bear market, and
we present them together with values for the long-term period (1994-2021) in Table 7. As it
was the case for the average monthly rate of return and the Jensen’s alpha, we computed the
weighted average of the standard deviations to obtain one value per index for bull market

periods and one value per index for bear market periods.

Our computations show that in the long term, event driven risk arbitrage is the least risky
strategy, followed by multi-strategy and fixed income arbitrage. Behind this trio, we have
convertible arbitrage, event driven distressed, and event driven, which have a standard deviation
below 2%. On the other hand, dedicated short bias is by far the riskiest strategy in the long term,
followed by emerging markets and managed futures. Between these two extremes, there are
four strategies with a standard deviation comprised between 2.11% and 2.57%: event driven

multi-strategy, global macro, equity market neutral and long/short equity.

During periods of crisis, the ranking is not very different than in the long term. The three least
risky strategies are again event driven risk arbitrage, multi-strategy, and fixed income arbitrage.
Like in the long term, dedicated short bias is by far the riskiest strategy, followed by emerging
markets and managed futures. In the middle of the ranking, convertible arbitrage lost three
places which implies that some other strategies gained one place. As in the long term,

directional strategies are riskier than the other strategy groups.

During bull market periods, hedge fund strategies logically have a lower standard deviation
than during crisis periods, except global macro which has the same standard deviation.
Dedicated short bias is again the riskiest strategy. This time, managed futures comes next and
emerging markets is the third riskiest strategy as these two strategies inverted their positions.
Fixed income arbitrage is the least risky strategy, followed by event driven risk arbitrage (which
was 1% in the long term and during crises) and equity market neutral (which was among the
riskiest strategies in the long term and during crises). In general, standard deviations for non-
directional, event driven, and hybrid strategies are quite similar during non-crisis periods. Like
in the long term and during periods of crisis, directional strategies are riskier than the other

three strategy groups.
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Finally, note that all the hedge fund strategies, except dedicated short bias, have a lower

standard deviation than the S&P 500 in the long term, during periods of crisis and during periods

between crises, meaning that they carry less risk.

In the long | During periods | During periods Inthe | During periods | During periods
term of bear market | of bull market long term | of bear market | of bull market
CSHFI 1.94% 1.91% 1.53% CSHFI
Global macro 2.46% 2.04% 2.04% Global macro 8 6 10
Long/short 2.57% 2.69% 2.01% Long/short 10 9 9
equity equity
i‘:fl:egt';‘g 3.72% 3.75% 2.92% i‘:fl:egt';‘g 12 12 1
Dedicated short o o o Dedicated
bias 4.69% 5.34% 3.77% short bias 13 13 13
Managed Managed
futures 3.19% 3.67% 3.01% futures 11 11 12
. Equity market

Raulty market |5 54% 2.95% 1.04% e 9 10 3

: : Fixed income
f:’l‘)‘i’fr;‘;"me 1.44% 1.58% 0.81% e 3 3 1
Convertible Convertible
arbitrage 1.76% 2.11% 1.12% arbitrage 4 7 5
Event driven 1.91% 2.03% 1.19% Event driven 6 5 7

: Event driven

givs ‘t’:‘;s‘::(‘lve“ 1.82% 2.00% 1.17% distressed 5 4 6
Event driven Event driven
risk arbitrage 1.26% 1.34% 0.99% risk arbitrage 1 1 2
Event driven Event driven
multi-strategy 2.11% 2.14% 1.39% multi-strategy ! 8 8
Multi-strategy 1.42% 1.39% 1.10% Multi-strategy 2 2 4
S&P 500 4.28% 5.24% 3.14% S&P 500

Table 7: Left: Average standard deviation in the long term, during bear market and during

bull market. Right: Ranking of each hedge fund strategy based on the standard deviation.

11.2.2. Downside deviation

The downside deviation, also called downside risk, is a measure of risk or volatility that focuses

on deviation below the average, contrary to the standard deviation which focuses on deviation

both above and below the average. This risk measure is therefore useful as investors are more
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concerned by returns that fall under the average than by those that are above the average. It is
used to compare investments and determine which one is safer and which one is more likely to
suffer from losses, even if they have similar returns. At equal returns, investors will prefer the
investment with the lower downside deviation. The downside deviation can be computed with

the following formula:

YN (min (R; — MAR ;0)?
Odownside = N
Where "R;” is the return of the analyzed investment for the observation i (in our case, each
hedge fund strategy and the CSHFT), “MAR” is the minimum acceptable rate of return (we took

the risk-free rate as MAR) and N is the number of observations of the analyzed period.

Hedge fund sector

The first observation we can make is that the downside deviation of the CSHFI is lower than
that of the S&P 500, both in times of crisis and during periods between crises, meaning that the
hedge fund sector carries less “bad risk” than the S&P 500. The difference between the
downside deviations of the CSHFI and of the S&P 500 is even bigger during periods of crisis.

A second observation is that the downside deviation of the CSHFI always increases during
periods of crisis, except for the dotcom crisis. Like for the standard deviation, this is especially
true for three crises: the crisis of May-August 1998, the global financial crisis and the Covid-

19 crisis.

Individual HF strategies

At first sight, dedicated short bias, emerging markets and managed futures seem to be the
strategies with the higher downside deviation compared to the other strategies, especially during
bull market periods. However, this is not always the case. Indeed, event driven strategies
(except event driven risk arbitrage) were riskier during the crisis from May to August 1998 and
non-directional strategies were riskier during the global financial crisis. Among event driven
strategies, event driven multi-strategy seems to be the one with the highest risk, especially in

times of crisis since the crisis from May to August 2010 until the covid-19 crisis.

We can also observe that half of the strategies (fixed income and convertible arbitrage as well
as event driven strategies) had a downside deviation equal to 0.00% between March 2009 and

April 2010 since their returns were higher than the minimum acceptable rate of return.
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01/1994 | Crisis | 09/1998 | Dotcom | 03/2003 | Global | 03/2009 | Crisis | 09/2010 | Crisis | 10/2011 | Crisis | 03/2016 | Crisis | 01/2019 | Covid | 04/2020
- 05/1998 - crisis - financial - 05/2010 - 05/2011 - 06/2015 - 10/2018 - crisis -
04/1998 - 03/2000 052007 | crisis | 04/2010 - 04/2011 - 05/2015 - 09/2018 - 12/2019 | 01/2020 | 12/2021
08/1998 08/2010 09/2011 02/2016 12/2018 -
03/2020

CSHFI 138%  3.98%  1.51%  111%  042%  246%  0.00%  145%  0.07% 191%  039%  1.14%  043%  1.84%  038%  439%  0.56%
Global macro 207%  2.62%  3.55%  1.02%  034% = 2.06%  0.45%  0.32%  033%  0.57%  0.53%  1.48%  0.49%  1.03%  038%  3.80%  1.01%
Long/short equity | 1.34%  6.01%  134%  2.02%  0.77%  2.84%  0.52%  239%  0.00%  323% 081%  134%  059%  3.10% 0.77%  4.76%  1.03%
E‘;‘:ﬁi‘;‘g 332%  13.03% 2.40%  2.61%  1.08% = 4.01%  024% = 2.15%  020%  3.67%  0.94%  1.85%  1.02%  1.80%  1.68%  5.96%  1.21%
bDiz‘:‘cated s 3.09%  1.38%  5.19%  3.12%  3.02%  2.73%  4.68%  1.77%  5.04% = 0.00%  3.23%  2.39%  3.80%
Managed futures | 2.43%  0.77%  193%  2.32%  2.17%  2.01%  2.16%  2.16%  1.78%  244%  198%  241%  220%  223%  1.64%  092%  1.15%
Egl:‘t‘:zlmarket 0.52%  0.68%  0.04%  0.14%  0.13%  893%  045%  190%  0.89%  1.18%  0.70%  0.62%  0.78%  291%  0.88%  2.08%  0.41%
f:ﬁfr;‘;"me 0.57%  124%  1.94%  0.49%  038%  3.97%  0.00%  040%  0.11%  0.15% 021% 048%  030%  0.64%  0.16%  3.77%  0.44%
Converﬁble 0, 0, 0, 0 0, 0, 0, 0 0, 0 0, 0 0, 0, 0, 0 0,
arbitrage 071%  2.55%  142%  0.65%  0.70%  420%  0.00%  126%  022%  1.17%  039%  0.88%  031%  145%  024%  3.73%  0.26%
Event driven 044%  6.17%  0.78%  0.88%  033%  2.19%  0.00%  1.75%  0.09%  347%  056%  2.03%  036%  2.58%  0.58%  7.98%  0.43%
givs ‘t’;‘;s‘:::lve“ 0.68%  6.49%  046%  1.13%  0.10%  233%  0.00% 141%  0.04%  2.48%  0.48%  1.08%  022%  144%  0.89%  590%  031%
f:;;::géve“ sk | 04300 334%  065%  083%  037%  115%  0.03%  077%  056%  1.02%  058%  058%  036%  097%  023%  371%  0.84%
Event driven 0, 0, 0, 0 0, 0, 0, 0 0, 0 0, 0 0, 0, 0, 0 0,
aifid ooy 0.52%  6.14%  1.19%  0.81%  0.53%  220%  0.00%  2.03%  0.13%  4.13%  0.62% 2.43%  0.46%  3.19%  0.54%  928%  0.53%
Multi-strategy 1.03%  0.09%  1.30%  0.50%  033%  2.68%  0.00%  1.18%  0.00%  140% 027% 042%  045%  1.55%  0.15%  3.60%  0.40%
S&P 500 1.86%  7.62%  2.08%  459%  1.11%  6.16%  1.12%  546%  0.09%  4.33%  1.40% 298%  095%  6.80%  2.04%  8.76%  1.51%

Table 8: Downside deviation for all the periods and all the strategies. Periods of crisis are in red while periods between crises are in white.
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Generalization
As we did for the standard deviation, we also computed the weighted average downside

deviation for each strategy for periods of crisis and between crises. Results are shown in Table

9.

First, we have the confirmation that the overall hedge fund sector has a lower downside risk
than the S&P 500 in the long term, during periods of crisis and during periods between crises.
Table 9 also shows that only dedicated short bias has a higher downside deviation than the S&P
500 in the long term. During periods of crisis, no strategies have a higher downside risk than
the S&P 500 while only dedicated short bias, managed futures and emerging markets are riskier

than the S&P 500 during non-crisis periods.

In the long term, dedicated short bias is by far the strategy with the highest downside risk. It is
followed by emerging markets, equity market neutral and managed futures. All the other
strategies have a downside risk below 2% and sometimes below 1%. This is the case for event
driven risk arbitrage which is the strategy with the lowest “bad risk”. The second place is
occupied by the multi-strategy which has also a downside risk below 1%. Fixed income
arbitrage, event driven distressed and convertible arbitrage come next with downside deviations
comprised between 1.22% and 1.31%. In the long term, directional strategies are clearly riskier
while the three other strategy groups can be considered as equivalent in terms of risk (if we

exclude equity market neutral).

The ranking of hedge fund strategies is not very different during periods of crisis. Emerging
markets has this time the highest downside deviation by far (2" highest in the long term),
followed by equity market neutral (third highest downside deviation in the long term). Then,
there are dedicated short bias and long/short equity which have the same downside risk. On the
other hand, the safer strategy is again event driven risk arbitrage with multi-strategy remaining
the second safer strategy. Global macro which was only 7" in the long term is now occupying

the third place. No notable changes can be noticed for the other strategies.

During bull market periods, all the strategies, except dedicated short bias, have a lower
downside risk than during crises. Event driven distressed is now the strategy with the lower
downside deviation, followed by event driven and event driven risk arbitrage (which was 1%
during crises). However, we can notice that the first eight strategies have relatively similar

downside deviations. As shown by the Table 9, directional strategies are clearly the riskiest
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strategies during periods between crises since they occupy by far the last five places of the

ranking.
In thelong | During periods | During periods In the long | During periods | During periods
term of bear market | of bull market term of bear market | of bull market
CSHFI 1.23% 1.79% 0.67% CSHFI
Global macro 1.48% 1.44% 1.06% Global macro 7 3 10
Long/short o o o Long/short
equity 1.61% 2.57% 0.90% equity 9 10 9
Emerging Emerging
markets 2.66% 3.51% 1.58% markets 12 13 11
Dedicated Dedicated
short bias 3.38% 2.57% 3.53% short bias 13 11 13
Managed Managed
futures 2.10% 2.12% 2.05% futures 10 8 12
. Equity market

Raulty market | 5 33% 2.73% 0.48% awey 1 12 s

. . Fixed income
f:’l‘)‘i’fr:;"me 1.22% 1.49% 0.46% arbitrage 3 4 4

4 Convertible

fr"b'zfgg"eble 1.31% 1.85% 0.54% arbitrage 5 5 7
Event driven 1.39% 2.09% 0.42% Event driven 6 7 2
Event driven Event driven
distressed 1.27% 1.96% 0.38% distressed 4 6 1
Event driven Event driven
risk arbitrage 0.80% 1.12% 0.46% risk arbitrage 1 1 3
Event driven Event driven
multi-strategy 1.55% 2.23% 0.54% multi-strategy 8 ? 8
Multi-strategy 0.99% 1.25% 0.52% Multi-strategy 2 2 6
S&P 500 2.98% 5.21% 1.42% S&P 500

Table 9: Left: Average downside deviation in the long term, during bear market and during

bull market. Right: Ranking of each hedge fund strategy based on the downside deviation.

11.2.3. Beta

The beta of an investment measures the volatility of its return relative to the overall market. It

is therefore a measure of is the systematic risk. A beta equal to 1 means that the investment is

as volatile as the market. When the beta is greater than 1, the investment is more volatile than
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the market while the investment is less volatile than the market if the beta is between 0 et 1. An
investment is negatively correlated to the market when the beta is negative and uncorrelated to

the market when the beta is equal to 0. Beta can be computed with the following formula:

B cov(R; Rg)
~ var(Rg)

Where “R” is the return of the analyzed investment and “Rz” is the return of the benchmark

(S&P 500).

Hedge Fund Sector

As shown by Table 10, the hedge fund sector always has a beta below 1 and even below 0.55,
meaning that the hedge fund sector is much less volatile than the S&P 500. The beta was higher
during three periods: during the covid-19 and May-August 1998 crises and from January 1994
to April 1998. In contrast, the CSHFI was much less volatile during three periods in particular:
from September 1998 to March 2000, during the dotcom crisis and during the crisis from
October to December 2018. However, we do not see a general rule for the beta during periods

of crises of and bull market

Individual Hedge Fund Strategies

First, we see that dedicated short bias is negatively correlated with the overall market
benchmark during all the periods. As for managed futures, it is negatively correlated with the
S&P 500 during all the crises, except the covid-19 crisis but it is always less negatively
correlated than dedicated short bias. We can also notice that event driven strategies as well as
long/short equity and emerging markets always have a positive beta, and this beta is comprised
between 0 and 1 during the vast majority of periods. It means that these strategies almost always
less volatile than the S&P 500. For the other strategies, it can happen that they have a negative

beta, but this is rare.

By looking at Table 10, it seems difficult to find patterns for the beta. However, we can observe
that event driven strategies (especially event driven, event driven distressed, and event driven
multi-strategy) had a higher beta than usual during three crises: from May to August 1998, from
May to September 2011, and during the covid-19 crisis. As for non-directional strategies, they

had a higher beta than usual during the global financial crisis.
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01/1994 | Crisis | 09/1998 | Dotcom | 03/2003 | Global | 03/2009 | Crisis | 09/2010 | Crisis | 10/2011 | Crisis | 03/2016 | Crisis | 01/2019 | Covid | 04/2020
- 05/1998 - crisis - financial - 05/2010 - 05/2011 - 06/2015 - 10/2018 - crisis -
04/1998 - 03/2000 052007 | crisis | 04/2010 - 04/2011 - 05/2015 - 09/2018 - 12/2019 | 01/2020 | 12/2021
08/1998 08/2010 09/2011 02/2016 12/2018 -
03/2020
CSHFI 0.52 0.53 -0.01 0.12 0.30 0.29 0.17 0.24 0.40 0.45 0.21 0.20 0.22 0.10 0.21 0.55 0.24
Global macro 0.70 0.47 -0.03 0.00 0.16 0.15 0.06 0.04 0.37 0.12 0.06 0.27 0.18 0.04 0.21 0.46 0.26
Long/short equity | 0.56 0.81 0.19 0.22 0.48 0.38 0.36 0.41 0.53 0.74 0.46 0.30 0.31 0.32 0.38 0.50 0.42
Emerging 0.57 112 0.27 0.41 0.47 0.53 0.38 0.43 0.37 115 0.34 0.37 0.29 0.22 0.54 0.75 0.27
markets
bDiz‘:‘cated s -0.86 -1.33 -0.65 -0.82 122 0.57 0.72 -0.67 -0.96 -1.13 -0.88 -0.96 0.9
Managed futures | 0.15 -0.55 0.12 0.44 0.82 -0.16 0.22 0.02 0.84 027 <003 -0.02 0.52 004  -0.04 0.12 0.12
Equity market
e 0.17 0.08 0.06 0.03 0.02 0.43 0.16 0.29 0.41 0.24 0.24 0.07 0.14 -0.45 0.04 0.13 0.11
b GLITEDNG 0.11 0.05 -0.14 -0.02 0.04 0.44 0.06 0.08 0.10 0.10 0.04 0.02 0.02 -0.02 0.07 0.50 0.03
arbitrage
Cmrodilie 0.09 0.28 -0.15 0.02 0.14 0.38 0.16 0.24 0.14 0.29 0.09 0.11 0.16 0.15 0.18 0.44 0.12
arbitrage
Event driven 0.24 0.66 0.01 0.11 0.26 0.24 0.07 0.27 0.42 0.82 0.28 0.25 0.18 0.25 0.28 0.99 0.32
UG 0.32 0.75 0.00 0.13 0.22 0.24 0.03 0.21 0.25 0.69 0.23 0.08 0.11 0.13 0.25 0.78 0.24
distressed
RRCIESEEHEEN (.10 0.35 0.01 0.08 0.19 0.16 0.08 0.17 0.26 0.15 0.17 0.00 0.17 0.10 0.11 0.47 0.19
arbitrage
eaadnven 0.18 0.60 0.02 0.11 0.30 0.25 0.10 0.32 0.55 0.90 0.30 0.32 0.21 0.32 0.30 1.13 0.36
multi-strategy
Multi-strategy -0.01 004  -0.10 0.06 021 0.26 0.10 0.22 0.22 0.44 0.15 0.06 0.17 -0.03 0.07 0.53 0.15

Table 10: Beta for all the periods and all the strategies. Periods of crisis are in red while periods between crises are in white.
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Generalization
First, we see that the CSHFI and all the hedge fund strategies have a beta lower than one,
meaning that they have a lower volatility than the S&P 500. These betas are even relatively low

for most of the strategies in the long term, during crises and during bull market periods.

We can also see that, except managed futures and to a lesser extent global macro, all the
strategies as well as the CSHFI, have relatively similar betas during crises and during periods

between crises (and consequently in the long term).

The Table 11 shows that event driven risk arbitrage, non-directional and hybrid strategies are
the strategies with the smallest systematic risk in the long term, during periods of crisis and
during periods between crises given that their betas have the lowest absolute values. Note that
global macro has the lowest systematic risk during crises, but not in bull market and in the long
term. The three other event driven strategies come after non-directional and hybrid strategies,
but they still less exposed to the systematic risk than directional strategies. The negative betas
for dedicated short bias and managed futures show that these strategies go always (or often for
managed futures) in the opposition direction to the market, which is consistent with what we

observed with the other performances measures.

In the long | During periods | During periods
. . term of bear market of bull market
Table 11: Beta in bull/bear market and in the LT
CSHFI 0.27 0.23 0.28
Global macro 0.17 0.10 0.25
LTIl 0.42 035 0.43
equity
Emerging 0.48 0.52 0.41
markets
Dedicated
Tt ihe -0.84 -0.81 -0.94
BAELERLY -0.02 0.27 031
futures
Lo gy rieve 25 0.17 0.13 0.13
neutral
Fixed income 0.12 0.13 0.04
arbitrage
CTnELE 0.17 0.18 0.10
arbitrage
Event driven 0.30 0.27 0.23
Event driven
e 0.27 0.24 0.20
Event driven 0.15 0.13 0.14
risk arbitrage
eaadnven 031 0.29 0.24
multi-strategy
Multi-strategy 0.15 0.15 0.11

37




11.3. Risk-reward ratios
After analyzing the return and the risk separately, we will now combine different measures of
risk and return through the computation of risk-reward ratios such as the Sharpe, Sortino and

information ratios.

11.3.1. Sharpe Ratio
The Sharpe ratio is a measure of the risk adjusted return. Indeed, it allows investors to compare
the excess return with the risk. Said differently, this ratio measures the reward per unit of risk
where the reward is the excess return over the risk-free rate and the risk is measured by the
standard deviation of this excess return. Logically, investors will prefer a higher Sharpe ratio
since it means a higher return for a lower risk. A negative Sharpe ratio means that it would have

been preferable to invest in the risk-free asset. The Sharpe ratio is computed as follows:

Sh tio = —— R

arpe ratio = o(R=Rf)
Where “R” is the return of the analyzed investment (in our case, each hedge fund strategy and
the CSHFI), “Rf” is the risk-free rate and “o(R — Rf)” is the standard deviation of the excess

return.

Hedge Fund Sector

The first observation is that the hedge fund sector (CSHFI) always had a positive Sharpe ratio
during periods between crises and a negative Sharpe ratio during crises, except for the dotcom
crisis during which the Sharpe ratio was barely positive. We can also see in Table 12 that the
CSHFI outperformed the S&P 500 during most of the crises (except those from June 2015 to
February 2016 and from October to December 2018) and during most of the non-crisis periods
(except three periods: January 1994-April 1998, September 1998-March 2000 and March 2016-
September 2018).

Individual Hedge Fund Strategies
Logically, the Sharpe ratio is negative for the periods during which the average monthly rate of
return is negative. Moreover, the Sharpe ratio will be negative for periods with a barely positive

return smaller than the return of the risk-free asset.
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Since long/short equity and emerging markets have negative returns during all the crises, they
have a negative Sharpe ratio for all the crises. Applying the same reasoning, we have that event
driven strategies have a negative Sharpe ratio during all the crises, except the dotcom crisis (and
the crisis from May to August 2010 for event driven risk arbitrage). Non-directional strategies
have a positive Sharpe ratio during the dotcom crisis but also sometimes during other crises,
which prevents us to find a general rule for this group of strategies. As for global macro and
managed futures, they have a positive Sharpe ratio during the first five and the first two crises

respectively.

Another observation is that dedicated short bias always had the worst Sharpe ratio during bull
market periods, often followed by managed futures. However, dedicated short bias was often
the strategy with the highest Sharpe ratio during crises, except during the dotcom (9™") and May-
August 1998 (2"%) crises. Equity market neutral which was among the best strategies from
January 1994 until the end of the global financial crisis, was then among the least effective

strategies during periods between crises.
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01/1994 | Crisis | 09/1998 | Dotcom | 03/2003 | Global | 03/2009 | Crisis | 09/2010 | Crisis | 10/2011 | Crisis | 03/2016 | Crisis | 01/2019 | Covid | 04/2020
- 05/1998 - crisis - financial - 05/2010 - 05/2011 - 06/2015 - 10/2018 - crisis -
04/1998 - 03/2000 052007 | crisis | 04/2010 - 04/2011 - 05/2015 - 09/2018 - 12/2019 | 01/2020 | 12/2021
08/1998 08/2010 09/2011 02/2016 12/2018 -
03/2020
CSHFI 0.34 038 0.27 0.01 0.71 -0.37 1.30 1025 1.18 -0.97 0.61 072 0.38 -1.62 0.63 -0.83 0.74
Global macro 0.32 0.13 -0.20 0.65 0.71 0.08 0.68 0.58 0.84 0.33 0.40 -0.43 0.24 -0.92 0.52 0.92 0.54
Long/short equity | 0.30 0.42 0.68 023 0.60 -0.35 0.89 -0.43 1.10 -1.28 0.50 1036 0.39 -1.05 0.53 -1.19 0.57
Emerging markets | 0.11 -0.98 0.34 -0.06 0.67 032 1.03 -0.06 0.85 0.62 0.35 056 0.30 -0.81 0.32 0.62 0.52
bDiz‘:‘cated s 0.12 0.74 -0.67 0.16 025 0.27 -0.96 0.71 -1.20 1.45 -0.50 0.39 -0.74
Managed futures 0.02 0.59 0.12 0.23 0.06 0.21 004 -0.02 0.43 1025 0.08 0.14 018  -0.66 0.21 -0.05 0.22
Equity market
e 0.38 023 1.54 0.84 0.81 0.23 0.48 051 0.69 -1.14 0.18 0.17 0.07 -0.61 -0.03 -1.70 0.45
Lol e 0.37 -1.13 -0.06 0.41 0.36 043 1.89 0.65 1.45 0.21 0.96 056 0.72 -3.50 0.76 051 0.71
arbitrage
Cmrodilie 0.38 0.55 031 0.63 0.25 -0.37 1.53 0.12 0.90 -1.06 0.41 0.70 0.50 -1.50 0.49 046 0.91
arbitrage
Event driven 0.69 0.69 0.66 0.19 1.03 -0.44 1.64 -0.45 1.17 122 0.56 124 0.56 -1.55 0.40 0.78 0.91
LB NS G I 0.63 -0.60 0.73 0.22 131 0.63 1.75 -0.54 1.36 -0.87 0.63 257 0.74 -1.51 0.04 0.66 0.74
distressed
Event driven risk 0.49 0.71 0.51 0.04 0.46 -0.07 1.41 0.09 0.55 -1.55 0.26 -0.20 0.43 -0.44 0.41 -0.68 0.60
arbitrage
eaadnven 0.54 <079 0.50 0.15 0.79 -0.32 1.48 042 1.08 -1.37 0.51 -1.11 0.47 -1.53 0.55 -0.81 0.92
multi-strategy
Multi-strategy 031 0.91 0.21 0.29 0.80 -0.44 1.44 2021 1.82 0.70 0.92 1025 0.47 2.16 0.87 0.64 0.67
S&P 500 0.40 -0.49 0.46 -0.35 0.41 -0.64 0.92 -0.43 1.10 -1.39 0.49 2021 0.58 -0.86 0.54 -1.14 0.69

Table 12: Sharpe ratio for all the periods and all the strategies. Periods of crisis are in red while periods between crises are in white.
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Generalization

The first observation is that the hedge fund sector has a higher Sharpe ratio than the S&P 500
in the long term, during periods of crisis and during bull market periods. It shows that the much
lower risk of hedge funds more than compensate their lower return in the long term and during

bull market periods compared to the S&P 500.

In the long term, dedicated short bias is the only strategy having a negative Sharpe ratio and is
consequently the least effective strategy. Equity market neutral, managed futures and emerging
markets come next. They have a positive Sharpe ratio, but which is lower than the one of the
S&P 500. On the other hand, multi-strategy has the highest Sharpe ratio and is very closely
followed by event driven distressed. Then, there are three strategies not far behind which have
the same Sharpe ratio: event driven, event driven risk arbitrage and global macro. In general,
hybrid and event driven strategies performed the best in the long term in terms of Sharpe ratio
while directional (except dedicated short bias) and non-directional strategies perform quite

similarly.

During crises, results are very different. Nine strategies have a negative Sharpe ratio, but which
is less bad than the one of the S&P 500, except for event driven distressed. Long/short equity,
event driven, event driven multi-strategy and emerging markets have a Sharpe ratio less bad
than event driven distressed, but which is still significantly negative. In contrast, dedicated short
bias and managed futures, which were two of the three strategies with the worst ratio in the long
term, are now ranked respectively 1t and 3™ while global macro is at the second place. Non-
directional and hybrid strategies occupy the middle of the ranking, with equity market neutral
being the only of these strategies to have a positive Sharpe ratio. Directional strategies seem to
be more efficient than other strategy groups in times of crisis while event driven strategies are

clearly the least efficient during crises.

During bull market periods, we are not far from inverting the ranking compared to periods of
crisis. Dedicated short bias which was the most effective strategy during crises is now the only
strategy having a negative Sharpe ratio. Managed futures which was ranked 3™ in times of crisis
is the penultimate strategy during non-crisis periods with a barely positive Sharpe ratio. The
second most efficient strategy in times of crisis, global macro, is only tenth during periods
between crises but it does not have a bad Sharpe ratio. On the other hand, event driven are the

most effective strategies during periods between crises (together with hybrid strategies) while
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they were the least effective during crises. Like during crises, non-directional strategies are in

the middle of the ranking.

In the long | During periods | During periods In the long | During periods | During periods
term of bear market | of bull market term of bear market | of bull market

CSHFI 0.22 -0.34 0.59 CSHFI
Global macro 0.24 0.23 0.43 Global macro 5 2 10
Long/short 0.20 0.42 0.52 Long/short 8 12 6
equity equity
Emerging 0.12 031 0.42 Emerging 10 9 1
markets markets
Dedicated Dedicated
short bias 0.13 0.36 -0.42 short bias 13 1 13
Managed Managed
futures 0.07 0.15 0.03 futures 11 3 12
Equity market Equity market
neutral 0.07 0.12 048 neutral 12 4 9
Fixed income Fixed income 9 7 s
arbitrage 0.16 -0.15 0.65 arbitrage
Convertible Convertible 7 5 7
arbitrage 0.20 -0.06 0.50 arbitrage
Event driven 0.24 -0.38 0.79 Event driven 3 11 2
Event driven Event driven
distressed 0.28 -0.53 0.85 distressed 2 13 1
Event driven Event driven 4 g g
risk arbitrage 0.24 -0.18 0.50 risk arbitrage
Event driven Event driven 6 10 4
multi-strategy 0.21 -0.36 0.68 multi-strategy
Multi-strategy 0.29 -0.12 0.69 Multi-strategy 1 6 3
S&P 500 0.14 -0.52 0.53 S&P 500

Table 13: Left: Average Sharpe ratio in the long term, during bear market and during bull

market. Right: Ranking of each hedge fund strategy based on the Sharpe ratio.
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11.3.2. Sortino Ratio
The Sortino ratio is a variation from the Sharpe ratio which uses the downside deviation instead
of the standard deviation as denominator. Thus, it is a measure of the excess return over the
risk-free rate per unit of “bad risk™ since it considers only the downside risk. The formula is the

following:

R—Rf

Sortino ratio = ———
o_downside

Where “R” is the return of the analyzed investment (in our case, each hedge fund strategy and

the CSHFI), “Rf” is the risk-free rate and “o_downside” is the downside deviation.

Hedge Fund Sector

Like the Sharpe ratio, the Sortino ratio is negative during periods for which the average monthly
rate of return is negative and during periods where this monthly rate of return is lower than the
return of the risk-free asset. Therefore, like the Sharpe ratio, the Sortino ratio of the CSHFT is
positive during all the periods between crises and negative during all the crises, except the
dotcom crisis. Note that for the period running from March 2009 to April 2010, “#DIV/0!” is
due to the fact that the downside deviation is equal to 0.00% for that period. Thus, it corresponds

to an infinite Sortino ratio.

Compared to the S&P 500, the CSHFI has a higher Sortino ratio during all the crises, except
those from June 2015 to February 2016 and from October to December 2018. For bull market
periods, results are less clear as it is sometimes the CSHFI which has a higher Sortino ratio and

sometimes the S&P 500.

Individual Hedge Fund Strategies

Since they have a negative monthly rate of return during all the crises, long/short equity and
emerging markets have a negative Sortino ratio during each of them. Similarly, event driven
strategies have a negative Sortino ratio during all the crises, except the dotcom crisis (and during
the crisis from May to August 2010 for event driven risk arbitrage). Global macro and multi-
strategy managed to produce a positive Sortino ratio during the first five and first two crises
respectively. Like for the Sharpe ratio, positive Sortino ratios in times of crisis are less

predictable for non-directional strategies.
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We also found that dedicated short bias has always a negative Sortino ratio during periods
between crises and is always the least effective strategy during these periods. However, except
during the dotcom crisis, this strategy is always ranked first with a positive Sortino ratio during
crises. Managed futures seems also to perform relatively well in times of crisis compared to
other strategies. However, this is not the case for event driven strategies which clearly struggle
during crises. Nevertheless, these strategies seem to be among the most efficient during periods

between crises.

Finally, note that we have some “#DIV/0!” in Table 14, especially for the period from March
2009 to April 2010 which was characterized by a huge growth after the global financial crisis.
Some strategies, except directional strategies, did not incur any loss during that period which
implies that the downside deviation is equal to 0.00%. Consequently, we have an infinite
Sortino ratio for these strategies. Sometimes also, the downside deviation is very close to 0%

which gives a very high Sortino ratio when we use the formula.
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01/1994 | Crisis | 09/1998 | Dotcom | 03/2003 | Global | 03/2009 | Crisis | 09/2010 | Crisis | 10/2011 | Crisis | 03/2016 | Crisis | 01/2019 | Covid | 04/2020
- 05/1998 - crisis - financial - 05/2010 - 05/2011 - 06/2015 - 10/2018 - crisis -
04/1998 - 03/2000 052007 | crisis | 04/2010 - 04/2011 - 05/2015 - 09/2018 - 12/2019 | 01/2020 | 12/2021
08/1998 08/2010 09/2011 02/2016 12/2018 -
03/2020
CSHFI 0.65 041 0.56 0.02 1.76 -0.38 032 2209 -0.75 1.43 -0.64 0.70 0.89 1.51 -0.71 2.03
Global macro 0.63 0.19 0.25 1.05 2.14 0.10 2.01 1.56 3.56 0.91 0.72 -0.47 0.46 0.75 1.73 0.75 115
i“é’;gtfh"” 0.55 -0.45 2.20 027 121 -0.37 3.12 -0.51 0.82 1.01 -0.41 0.74 -0.79 1.04 -0.83 1.30
Emerging 0.18 0.75 0.76 -0.08 1.23 -0.34 9.78 -0.08 7.48 -0.58 0.62 -0.57 0.47 0.71 0.55 -0.60 112
markets
bDiz‘:‘cated short | 16 5.87 -0.60 0.27 1030 0.51 -0.73 1.82 40.79 051 0.86
lf‘:f;'rtgsed -0.02 3.70 -0.17 0.39 0.08 0.36 -0.06 -0.03 0.89 1033 0.12 0.22 023 -0.64 0.36 -0.08 0.41
Equity market
e 0.80 030 2445 3.42 333 0.23 133 -0.56 1.48 <079 0.29 0.30 0.12 062 -0.04 -0.90 1.52
Lol e 0.55 -0.79 -0.07 0.66 0.64 -0.41 1.57 7.93 0.47 2.18 -0.53 1.32 -0.97 1.99 -0.53 1.59
arbitrage
ST E 0.57 -0.54 0.42 1.15 0.38 037 0.20 4.98 -0.76 0.96 -0.63 1.25 -0.88 2.07 -0.49 3.85
arbitrage
Event driven 1.87 0.62 125 0.27 2.94 -0.44 -0.51 1728  -0.81 124 -0.80 1.23 0.89 0.86 -0.69 4.08
LB NS G I 1.50 -0.57 2.06 0.34 10.43 -0.55 -0.56 3318 -0.70 1.46 0.94 2.15 -0.88 -0.06 -0.63 4.16
distressed
I 1.10 -0.63 1.16 0.05 1.01 -0.09 27.09 0.15 1.19 -0.87 0.39 027 0.81 049 1.00 -0.64 1.56
risk arbitrage
LB NS G 1.40 -0.67 0.87 0.22 1.77 1035 -0.48 14.31 -0.84 1.10 0.76 0.93 -0.88 1.39 -0.71 3.67
multi-strategy
Multi-strategy 0.47 4.73 0.27 0.48 2.15 -0.44 -0.29 -0.63 2.69 033 0.89 0.94 2.73 -0.63 2.26
S&P 500 0.71 -0.50 1.00 039 0.87 -0.56 3.15 053 3588  -0.84 1.04 -0.30 134 -0.73 1.00 -0.81 2.01

Table 14: Sortino ratio for all the periods and all the strategies.

Periods of crisis are in red while periods between crises are in white
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Generalization

To be able to generalize our results and compute weighted average Sortino ratios, we had to
make some corrections to solve the issue raised above. First, we decided not to take into account
the period from March 2009 to April 2010 since half the strategies have “#DIV/0!” instead of
a value. The second correction we made is that we replaced downside deviations equal to 0.00%
by 0.10% (0.01% was not a good solution since it gave us Sortino ratios reaching 450). Finally,
we decided to limit the value of Sortino ratios at 20 so that one period cannot influence the

average too much.

As far as results are concerned, we found that the hedge fund sector (CSHFI) has a superior
Sortino ratio than that of the S&P 500 in the long term but also during periods with and without
crisis. In the long term, dedicated short bias is again the least performing strategy and the only
one having a negative Sortino ratio. Equity market neutral, managed futures, emerging markets
and fixed income arbitrage are not very effective, but they still manage to produce positive
Sortino ratios. On the other side, multi-strategy has the highest Sortino ratio in the long term,
closely followed by event driven distressed, global macro and event driven risk arbitrage. In
general, hybrid and event driven strategies seem more effective than directional (except global

macro) and non-directional strategies in the long term.

However, during crises, event driven strategies are among the least performing strategies as
they all have a negative Sortino ratio. Only long/short equity and emerging markets perform
worse. On the other hand, dedicated short bias, which has the worst performance in the long
term, produces the highest Sortino ratio during periods of crisis. It is followed by equity market
neutral (second worst performer in the long term) and global macro (already 3™ in the long
term). Non-directional and hybrid strategies are in the middle of the ranking and have positive

Sortino ratios.

During periods between crises, event driven distressed occupies the first place by far, followed
by equity market neutral. Note, however, that the weighted average Sortino ratios of these two
strategies are influenced by two and one extreme values respectively. Event driven and multi-
strategy come next, but their ratios are also influenced by one extreme value. On the other hand,
the most effective strategy during crises, dedicated short bias, is the only one having a negative
Sortino ratio during bull market periods. Managed futures which was also performing well in
times of crisis is now the second least effective strategy with a barely positive Sortino ratio.

Contrary to the periods of crisis, event driven strategies (except event driven risk arbitrage)
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seem to be the most effective strategies alongside with multi-strategy. Directional strategies are

clearly the least effective during periods without crisis.

In the long | During periods | During periods In the long | During periods | During periods
term of bear market | of bull market term of bear market | of bull market

CSHFI 0.34 -0.29 1.85 CSHFI
Global macro 0.40 0.50 1.08 Global macro 3 3 9
Long/short 0.32 -0.40 1.63 Long/short 6 13 6
equity equity
Emerging 0.16 -0.30 0.92 Emerging 10 12 1
markets markets
Dedicated Dedicated
short bias -0.18 2.03 -041 short bias 13 ! 13
Managed Managed
futures 0.11 0.41 0.08 futures 11 4 12
Equity market Equity market
neutral 0.07 1.26 2.74 - 12 2 2
Fixed income Fixed income 9 7 7
arbitrage 0.19 0.13 1.33 arbitrage
Convertible Convertible g 5 g
arbitrage 0.27 0.21 1.19 arbitrage
Event driven 0.33 -0.24 2.51 Event driven 5 10 3
Event driven Event driven
distressed 0.40 -0.25 4.31 distressed 2 1 1
Event driven Event driven 4 g 10
risk arbitrage 0.38 -0.14 0.96 risk arbitrage
Event driven Event driven 7 9 5
multi-strategy 0.28 -0.24 1.96 multi-strategy
Multi-strategy 0.42 0.17 2.03 Multi-strategy 1 6 4
S&P 500 0.20 -0.49 1.69 S&P 500

Table 15: Left: Average Sortino ratio in the long term, during bear market and during bull

market. Right: Ranking of each hedge fund strategy based on the Sortino ratio.
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11.3.3. Information Ratio
The Information ratio is a risk-reward ratio that measures the excess return of an investment
over a benchmark and compares it with the volatility or risk of this excess return. The principle
is the same as for the Sharpe ratio, except that instead of measuring the excess return over the
risk-free rate, we will measure the excess return over the market benchmark (S&P 500). In
addition to have a better idea of the performance of hedge fund strategies compared to the
overall stock market (S&P 500), this ratio will also help us to identify the most effective
strategies during periods of crisis and between crises. A positive ratio means that the strategy
outperforms the benchmark while a negative value indicates that the strategy underperforms the

benchmark. The formula of the information ratio is the following:
R —Rp

Information Ratio = m

Where “R” is the return of the analyzed investment, “Rp” is the return of the benchmark (S&P

500) and “o” is the standard deviation.

Hedge Fund Sector
The information ratio of the CSHFI is always positive during crises, indicating that the hedge
fund sector outperforms the S&P 500 during crises. However, it is the exact opposite during

non-crisis periods, which means that the S&P 500 outperforms the hedge fund sector.

Individual Hedge Fund Strategies

First, we can see in Table 16 that all the hedge fund strategies outperformed the S&P 500 during
most of the crises, except some strategies during the crises from May to August 1998 (emerging
markets and event driven multi-strategy) and from June 2015 to February 2016 (emerging
markets, event driven, event driven distressed, and event driven multi-strategy). However,
during bull market periods, all the strategies underperformed the S&P 500, except long/short
equity (09/1998-03/2000) and emerging markets, event driven, and event driven distressed
(03/2003-05/2007).

We can also see that dedicated short bias has the lowest information ratio during all the periods
between crises, except from January 1994 to April 1998. As for non-directional strategies, they
seem to perform slightly above the average of the other strategies during crises, except the
global financial crisis. For the other strategies, however, it is difficult to find patterns with Table

16.
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01/1994 | Crisis | 09/1998 | Dotcom | 03/2003 | Global | 03/2009 | Crisis | 09/2010 | Crisis | 10/2011 | Crisis | 03/2016 | Crisis | 01/2019 | Covid | 04/2020
- 05/1998 - crisis - financial - 05/2010 - 05/2011 - 06/2015 - 10/2018 - crisis -
04/1998 - 03/2000 052007 | crisis | 04/2010 - 04/2011 - 05/2015 - 09/2018 - 12/2019 | 01/2020 | 12/2021
08/1998 08/2010 09/2011 02/2016 12/2018 -
03/2020
CSHFI 0.17 0.58 -0.23 0.38 0.13 0.57 -0.60 0.47 -1.01 1.32 0.37 0.05 0.54 0.63 049 123 055
Global macro 0.00 0.99 -0.46 0.53 0.11 0.68 0.69 0.52 -1.03 1.25 0.37 0.06 053 0.69 0.44 1.20 050
Long/short equity | -0.26 0.69 0.15 0.27 0.02 0.59 0.71 0.41 0.9 1.03 -0.35 0.11 -0.48 0.60 051 0.96 -0.58
Emerging 014 -124  -0.04 0.40 0.17 0.51 041 0.66 <0.79 0.89 0.37 006  -0.38 0.81 042 0.91 043
markets
bDiz‘:‘cated s 027 0.64 -0.63 0.27 033 0.51 -1.00 0.55 -1.19 1.43 -0.52 0.33 -0.76
Managed futures | -0.32 0.54 -0.51 0.33 4030 0.59 -0.87 0.36 0.66 0.61 -0.28 0.25 0.65 0.56 1030 1.24 -0.58
ﬁg:‘t‘rtzlm”ket 2031 0.50 027 0.45 023 0.15 -0.87 0.38 -0.88 1.32 -0.52 0.23 053 0.37 051 0.95 4059
b GLITEDNG 033 0.38 -0.40 0.40 2031 0.43 041 0.57 -0.88 1.56 035 0.15 -0.40 0.74 049 1.29 051
arbitrage
CTnELE 1029 0.42 027 0.49 031 0.38 022 0.60 <0.79 1.46 -0.38 0.09 0.46 0.75 049 1.14 051
arbitrage
Event driven -0.18 0.00 -0.24 0.43 0.01 0.56 046 0.41 -0.93 0.89 -0.33 022 -0.44 0.62 055 0.47 -0.40
UG 0.11 0.05 -0.24 0.46 0.05 0.49 041 0.39 0.89 1.66 -0.31 003  -0.39 0.73 0.71 1.05 -0.48
distressed
R 27 0.32 0.29 0.38 030 0.71 -0.77 0.54 -1.10 121 -0.48 0.17 1052 0.85 0.54 123 042
arbitrage
LB NS G I 020  -0.08 0.22 0.42 -0.01 0.59 -0.49 0.41 -0.95 0.19 -0.34 031 045 0.54 047 0.14 1034
multi-strategy
Multi-strategy 1029 0.52 -0.33 0.41 -0.13 0.49 -0.54 0.49 -0.78 1.77 -0.28 0.19 -0.44 0.58 -0.46 1.54 -0.55

Table 16: Information ratio for all the periods and all the strategies. Periods of crisis are in red while periods between crises are in white.
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Generalization

In the long term and during periods between crises, the CSHFI has a negative information ratio
which means that it underperforms the S&P 500 both in the long term and during bull market
periods. In the long term, all the strategies, except global macro, underperformed the S&P 500
given that they have a negative information ratio. Note that the ranking for the long term shown
in Table 17 is for information only. Indeed, the ranking does not have a lot of value given the

similarity of the values.

During crises, we have bigger differences between the information ratios, which means that our
ranking has more value than previously. Global macro is clearly the most effective strategy and
is followed by multi-strategy and event driven risk arbitrage. Three strategies are not far behind:
convertible arbitrage, fixed income arbitrage and event driven distressed. Event driven multi-
strategy and emerging markets are the two least effective strategies. Dedicated short bias which
was always well ranked during crises is only 8™ while managed futures, another strategy
performing often well during crises, is only 7%. Nevertheless, note that their information ratios

are not far behind the most effective strategies.

In bull markets, all the strategies underperform the S&P 500 given that they all have negative
information ratios. Dedicated short bias, equity market neutral and managed futures are the
strategies that underperform the most the S&P 500, with event driven risk arbitrage, fixed
income, and convertible arbitrage very close behind. On the other hand, the first four places of
the ranking are occupied by strategies that were badly ranked during crises: emerging markets,

event driven distressed, event driven, and event driven multi-strategy.
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In the long | During periods | During periods In the long | During periods | During periods
term of bear market | of bull market term of bear market | of bull market

CSHFI -0.05 0.50 -0.34 CSHFI
Global macro 0.00 0.61 -0.32 Global macro 1 1 6
Long/short -0.03 0.4 2031 Long/short 3 9 5
equity equity
Emerging -0.04 0.37 -0.21 Emerging 4 12 1
markets markets
Dedicated Dedicated
short bias -0.07 0.45 -0.49 short bias 10 8 13
Managed -0.07 0.45 -0.43 Managed 9 7 1
futures futures
Equity market Equity market
neutral -0.10 0.42 -0.44 neutral 13 10 12
Fixed income Fixed income 12 5 0
arbitrage -0.09 0.50 -0.39 arbitrage
Convertible Convertible 3 4 g
arbitrage -0.06 0.51 -0.37 arbitrage
Event driven -0.04 0.41 -0.28 Event driven 5 11 3
Event driven Event driven
distressed -0.03 0.49 -0.26 distressed 2 6 2
Event driven Event driven 1 3 10
risk arbitrage -0.08 0.54 -0.42 risk arbitrage
Event driven Event driven 6 13 4
multi-strategy -0.05 0.34 -0.28 multi-strategy
Multi-strategy -0.05 0.54 -0.34 Multi-strategy 7 2 7

Table 17: Left: Average information ratio in the long term, during bear market and during bull

market. Right: Ranking of each hedge fund strategy based on the information ratio.

11.3.4. Treynor Ratio

Our first idea was to analyze also the Treynor ratio to complete our analysis about the

performance of hedge funds. However, when we computed the Treynor ratio, we obtained very

similar values for all the strategies and all the periods. These values were all close to 0, which

implies that it does not help us in our analysis. Moreover, these values seem strange compared

to some studies in the past. Therefore, we decided not to present the Treynor ratio in this

research.
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12. Conclusion about the performance analysis
In the previous section, we computed different performance measures for all the hedge fund
strategies as well as for the CSHFI (hedge fund benchmark) and the S&P 500 (overall market
benchmark). We started by computing two measures of the return: the average monthly rate of
return and the alpha of Jensen. Then, we introduced the notion of risk with three measures: the
standard deviation of the monthly rate of return, the downside risk which is a measure of the
“bad” risk, and the beta which measures the systematic risk. Logically, we continued our

analysis by combining these different measures of risk and return in risk-reward ratios.

In addition to computing these performance measures for each sub-period, we also computed a
weighted average of each performance measure during periods of bull and bear markets. Based
on that, we defined, for each performance measure, a ranking of hedge fund strategies in the
long term as well as during periods of bull and bear markets. Since we want to know which
hedge fund strategies perform best in the long term, during periods of crisis and during periods
of bull market, the goal of this section will be to investigate if the different performance
measures give similar rankings. If this is the case, we will be able to answer our research

question.

12.1. In the long term
When we start by looking at measures of the return, we find that one strategy, global macro,
arrives at the first place of the ranking for both the average monthly rate of return and the
Jensen’s alpha. At first sight, this might indicate a superior performance of the global macro
strategy in the long term. Two other strategies, event driven distressed and event driven, are
also well ranked with both measures (2" and 4™). Long/short equity which is 2" in terms of
monthly rate of return is 5" regarding the alpha, but not far behind the three first strategies. On
the other hand, regarding the least effective strategies, the two measures agree on the fact that
dedicated short bias is by far the least effective strategy in the long term since it is the only
strategy having a negative monthly rate of return and a negative alpha. Both measures also
agree on the fact that equity market neutral and fixed income arbitrage are respectively the
second and the fourth least effective strategies in the long term. Another similarity is that event
driven risk arbitrage is the least efficient of the event driven strategies in the long term in terms
of return. However, there is a notable difference regarding the ranking of emerging markets

which is 5™ with the monthly rate of return, but only 11" with the Jensen’s alpha.
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When we look at risk measures (standard deviation and downside deviation), we see that the
ranking is different than with return measures. Event driven risk arbitrage, which was the least
effective of the event driven strategies in terms of return, has a lower risk than the other event
driven strategies and even than all the strategies. Both measures also agree on the fact that multi-
strategy and fixed income arbitrage are the strategies with the second and third lowest risk in
the long term respectively. With both measures, dedicated short bias and emerging markets are
the most and second most risky strategies, followed by equity market neutral, managed futures
and long/short equity. However, these two risk measures diverge regarding convertible
arbitrage which is among the riskiest strategies when we use the downside deviation and among

the safest when we use the standard deviation.

Finally, we have a clearer idea of the most effective strategies when we combine risk and return
measures in risk-reward ratios. Note that, as we said previously, the information ratio will not
help us for the long-term period. However, the Sharpe and Sortino ratios give us clear results.
Multi-strategy is the most effective strategy with both ratios since its low risk compensates its
medium return. Event driven distressed comes at the second place, followed by global macro
and event driven (the general index). On the other hand, dedicated short bias is logically the
least efficient strategy since it has the highest risk and the lowest return (a loss actually). Equity
market neutral is the second most inefficient strategy in the long term, followed by managed
futures and emerging markets. In general, event driven and hybrid strategies are the most
effective strategies in the long term, while directional and non-directional strategy groups seem
to perform worse. These results for the long-term period are comparable to those of past studies

examined in the literature review.

As for the performance of the hedge fund sector (CSHFI) compared to the S&P 500, we can
see that the hedge fund sector had a lower return but also a much lower risk, resulting in better

risk-reward ratios for the hedge fund sector. This result is also in line with past studies.

12.2. During periods of bear market
During periods of crisis, results are quite different than in the long term. Conducting the same
reasoning as for the long-term period, we start by looking at measures of the return. We can see
that our two measures (monthly rate of return and Jensen’s alpha) do not always agree on the
ranking of hedge fund strategies. Indeed, dedicated short bias which has the highest monthly

rate of return is only 11" regarding the alpha (with even a slightly negative alpha). Same
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observation for managed futures which produces the second highest monthly return, but only
the 8" alpha (which is barely positive). Another notable difference can be observed for
emerging markets, which is the strategy incurring the highest average monthly loss, but which
has the third highest alpha. However, both measures agree that global macro performs well in
terms of return in bear markets. Indeed, this strategy is one of the three strategies with a positive
return in bear markets and it has the highest alpha. As for event driven risk arbitrage, it is ranked
4 with both measures and is therefore among the best performing strategies during crises. They
also agree that long/short equity and event driven multi-strategy are among the least effective

strategies regarding the return.

When analyzing the risk, we see that both the standard and downside deviations agree that event
driven risk arbitrage and multi-strategy are the strategies carrying the lowest risk during crises,
followed by fixed income arbitrage. Global macro and event driven distressed seem to be also
among the safest strategies, but the two risk measures do not agree on their ranking. On the
other hand, dedicated short bias, emerging markets and equity market neutral are the riskiest

strategies with both risk measures.

Again, we have a clearer view on the performance of hedge fund strategies when we combine
these measures of risk and return in risk-reward ratios. These ratios, except the information
ratio, show that dedicated short bias is strategy performing the best during crises. Indeed, its
much higher average monthly rate of return largely compensates its higher risk. The Sharpe and
Sortino ratios also agree on the fact that global macro, managed futures, and equity market
neutral are performing well in times of crisis. Note that dedicated short bias, global macro, and
managed futures are the only strategies that generate positive monthly return during periods of
crisis. Risk-reward ratios also show that long/short equity and emerging markets are among the
worst performing strategies due to a negative return and a high risk. Our computations also
indicate that event driven strategies are badly ranked during crises since they incur substantial
losses which are not compensated by a much lower risk. Note that, contrary to the long-term
period, event driven risk arbitrage is the event driven strategy that performs the least badly

during crises.

In past studies, authors found that dedicated short bias, managed futures and global macro
performed better than the other strategies during the global financial crisis. Our study shows

that we can generalize this result to other periods of crisis, on average. However, in our study,
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equity market neutral is among the best performing strategies during crises, which was not the
case in the past study during the global financial crisis. We also do not agree that convertible

and fixed income arbitrage are among the least effective strategies in bear markets.

Finally, we also have to mention that the hedge funds do not always behave in the same way
during all the crises (with some exceptions). Indeed, we have to keep in mind that the crises are
different by nature and have different causes. Therefore, some crises may have a bigger effect
on some strategies than on others. We must also mention the case of the dotcom crisis during
which hedge funds were able to generate profits while the global stock market was falling. This

crisis was definitively different regarding its impact on hedge funds.

Regarding the performance of the CSHFI compared to the S&P 500, it is clear that the CSHFI
performed better during crises. Indeed, the CSHFI had a lower risk and incurred a smaller loss.
The better performance of the hedge fund index was mentioned in past studies as we said in the

literature review.

12.3. During periods of bull market
During periods of bull market, our two return measures clearly indicate that dedicated short
bias, managed futures, and equity market neutral are the least effective strategies. However, for
periods between crises, our two return measures do not agree regarding the best performing
strategies. Indeed, except for event driven multi-strategy, which is ranked third with both
measures, there are differences: long/short equity has the highest monthly rate of return,
followed by emerging markets while event driven distressed has the highest alpha, with event
driven (the general index) coming next. Nevertheless, both measures agree that event driven

multi-strategy is among the most effective strategies (3').

Regarding the risk, the standard deviation and the downside deviation clearly indicate that
dedicated short bias is the riskiest strategy in bull markets, followed by managed futures,
emerging markets, and global macro. However, there is no consensus for the safest strategies.
Both measures agree that fixed income arbitrage and event driven risk arbitrage are among the
safest strategies, but they have different rankings with these two measures. Moreover, different
strategies are considered as among the safest: equity market neutral and multi-strategy for the
standard deviation, and event driven distressed as well as event driven in general for the

downside deviation.
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As for the long-term and for periods of crisis, we combine the previous risk and return measures.
During periods of bull market, dedicated short bias and managed futures are the least effective
strategies as indicated by the three risk-reward ratios. Dedicated short bias incurs losses during
periods between crises and carries the highest risk. Managed futures has a positive return

(though relatively low), but its high risk implies that values for the risk-reward ratios are low.

On the other hand, according to the risk-reward ratios, event driven distressed is the most
effective strategy in growing markets, followed by the general event driven index. These
strategies have a low risk and a rather good return. Multi-strategy and event driven multi-

strategy come next.

In general, directional strategies are the least effective in growing markets. Even global macro
which was performing well in the long term and during crises is now among the least effective
strategies. The bad ranking of directional strategies is explained by the higher risk implied by
these strategies. We can add that, contrary to the other event driven strategies, event driven risk

arbitrage is not well ranked during bull market periods because of its lower return.
Finally, regarding the performance of the hedge fund sector compared to the global stock

market, it seems that the hedge fund sector slightly outperforms the global stock market. The
CSHFI has a lower return than the S&P 500, but it has also a much lower risk.
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General Conclusion

In this study, we wanted to investigate which hedge fund strategies are the most effective in the
long term, in bull markets and in bear markets. Our goal was to determine whether we can
generalize the results and have a ranking of the best and worst performing hedge fund strategies

in the long term, in bull markets and in bear markets.

To do so, we started by defining the universe of hedge funds to have a clearer view on how they
operate. Then, we reviewed the literature to have a first idea of what could be the answer to our
research question. Afterwards, we defined our different sub-periods, which are periods of bull
and bear markets, based on historical returns of the S&P 500. Finally, we computed
performance measures about the risk and the return as well as risk-reward ratios which combine

measures of risk and return.

To the question “Which hedge fund strategies are the most effective in the long term, in bull
markets and in bear markets?”, our answer is the following:

- In the long term: multi-strategy, event driven distressed and global macro are the most
effective strategies while dedicated short bias, equity market neutral, managed futures
and emerging markets are the least effective strategies.

- During periods of bear market (crises): dedicated short bias, managed futures and global
macro are the best performing strategies while long/short equity, emerging markets and
event driven strategies (except event driven risk arbitrage) are the worst performers.

- During periods of bull market: event driven distressed, event driven, multi-strategy and
event driven multi-strategy are the best performing strategies while dedicated short bias,

managed futures, equity market neutral, and emerging markets perform the worst.

Compared to the S&P 500, the hedge fund sector (represented by the CSHFI) performs better
in terms of risk-reward ratios in the long term, but also in bull and in bear markets. Indeed, in
the long term and during periods of bull market, the CSHFI has a lower return but also a much

lower risk. During crises, the CSHFI incurs smaller losses and has a lower risk.
Finally, our computations showed that the results were clearly different for the dotcom crisis

than for the other crises. Indeed, the dotcom crisis was not associated with a poor performance

of hedge funds given that only few strategies sustained losses during that period.
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As you can see, our study allowed us to answer our research question. However, we see some

limitations to our analysis.

First of all, we based our conclusion about the effectiveness of hedge fund strategies under
various market conditions on weighted average performance measures. Therefore, we were able
to determine that some strategies perform, in general, better than others in the long term, in
bear markets and bull markets. However, this does not mean that it is a general rule and that it
will be the case during each crisis or during each period of bull market. Indeed, it is important
to add that the different crises have different causes and are different by nature. The principle
is the same for periods between crises, which have different characteristics between them. This
study is purely mathematical and does not try to generalize the results together with a deep
analysis of the overall economy to explain the characteristics of the different sub-periods, which

can be the subject of an entire book.

A second limitation we see is that all the performance measures do not always provide the same
results in terms of ranking. We can indeed have contradictory results, especially between the

Sharpe/Sortino ratios and the information ratio. Results are not always straightforward.

Another limitation or weakness lies in the definition of the different sub-periods of bull and
bear markets. We can say that what is the strength of this research, the goal of generalization,
may also be a weakness. Indeed, some may argue that there are too many sub-periods and that
too short periods have an impact on the computations. Moreover, even if we have set some rules
for defining the different periods of our analysis, there is always a part of subjectivity when

defining these sub-periods to determine when they start and when they end.
Finally, we can evoke the potential biases in our database about past performance of hedge

funds since they are not obliged to report their performance. Even though we chose a database

known to be reliable, it can still be subject to biases such as backfill and survivorship biases.
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Appendix 1: Description of hedge fund strategies

Directional strategies

Hedge funds using strategies within this group combine long and short positions for various
assets whose prices move in the same direction as changes in the market. The return on
investment depends on the direction of these changes. Stefanini adds that directional strategies

have high variations in performance, especially in the short term.

e Long/short equity
As the name suggests, funds using this strategy go both long and short on equity markets.
Long/short equity hedge funds try to go long on excellent stocks that trade at a discount and go
short on bad stocks that are overvalued. Note that funds using this strategy usually have more
long than short positions. The strategy is similar to the equity market neutral strategy except
that in this case, funds do not need to be market neutral. Long/short equity funds can specialize
in a particular sector, in value or growth investing, etc. The Credit Suisse precises that funds
using this strategy can also trade equity futures and options as well as equity related securities

and debt.

e Dedicated short bias
Dedicated short bias hedge funds are funds focusing on short selling. Even if these funds have
both long and short positions, they have a net short exposure to the market. Like other equity
investors, they will also rely on fundamental analysis. However, since they focus on short
selling, these funds will look for potential problems that firms may encounter such as materially
overstated earnings, aggressive accounting methods, but also problems linked to the business

model itself.

e Managed futures
Managed futures hedge funds (often called Commodity Trading Advisors/CTAs) typically
invest in bond, equity, and commodity futures as well as in currency forwards. This strategy is
often considered as a trend-following strategy since fund managers use systematic trading
programs that analyze market trends and historical price data. Two remarks can be noted: a lot
of leverage may be used since this strategy is about futures contracts; this strategy is not
particularly long or short biased meaning that hedge funds using this strategy take both long

and short positions to a similar extent.

62



e Global macro
Global macro hedge funds base their investment decisions on their analysis of the impact of
large macroeconomic events and political trends on the valuation of financial instruments.
These factors are interest rates, currency exchange rates, levels of international trade, political
events, and international relations. Thus, these funds make profits when they correctly
anticipate all these trends and events. Funds using this strategy are the least restricted funds and

can invest in all asset classes (equities, bonds, currencies, commodities, etc).

e Emerging markets
Funds using the emerging markets strategy typically invest in equities, debt instruments,
currencies, and other instruments of countries with developing or “emerging” markets. An
emerging market can be described as “countries experiencing rapid growth and progressing into
developed economies” (Basu & Huang-Jones, 2015). To define emerging countries or markets,
one usually uses the GDP per capita as a measure. Some examples of emerging markets are
China, India, Latin America, some parts of Africa and Eastern Europe, and the majority of

Southeast Asia.

Non-directional strategies

Non-directional or relative value strategies are strategies where investments are made based on
the identification of differences in valuation of related instruments. Investors open opposite
positions to neutralize the risk. As opposed to directional strategies, investments are made

independently of any market trend.

e Convertible arbitrage
Convertible arbitrage consists in buying convertible securities, which are usually bonds or
preferred shares that can be converted into common stock and taking a short position in the
underlying stock. By doing that, funds aim at benefiting from pricing inefficiencies between

the stock and the convertible.

¢ Fixed income arbitrage
Funds using this strategy try to profit from inefficiencies and pricing differences that may occur

between related fixed income securities (bonds or other interest-rate securities). Funds will take
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a short position on the security that is overpriced and a long position on the security that is
underpriced. Going long and short on related securities (mathematically or economically)
allows to hedge a lot of the risk. The Credit Suisse adds that fixed income arbitrage includes
“credit yield curve relative value trading involving interest rate swaps, government securities
and futures; volatility trading involving options; and mortgage-backed securities arbitrage”.
Note that fixed income arbitrage funds often use a lot of leverage, which may lead to moderate
earnings when the relative price differences converge, but also to important losses when many

arbitrageurs are forced to simultaneously deleverage their positions in a fire sale.

e Equity market neutral
Hedge funds using this strategy aim at profiting from differences in stock prices by taking both
long and short positions in closely related stocks. Funds will indeed try to buy undervalued
stocks and short overvalued stocks. At the same time, these funds seek to reduce exposure to
the systematic risk (or beta risk) of the market, they want to be market neutral. Concretely, this
means that a beta of zero is desired. “Closely related stocks” written in the definition above
refers to the fact that funds using the equity market neutral strategy usually “seek to exploit
investment opportunities unique to a specific group of stocks, while maintaining a neutral
exposure to broad groups of stocks defined for example by sector, industry, market

capitalization, country, or region” (Credit Suisse).

Event-driven strategies

Strategies within this category try to profit from exceptional situations or events occurring at
the issuers’ that affect asset values. The uncertainty resulting from these events creates

opportunities for investors.

e Event driven
Event driven funds seek to benefit from temporary mispricing of securities due to a specific
corporate or market event. Such events are for example: mergers, restructurings, bankruptcies,
financial or operational stress, asset sales, recapitalizations, spin-offs, litigation, regulatory and
legislative changes, etc. Note that these funds can invest in various securities such as equities,
fixed income instruments (investment grade, high yield, bank debt, convertible debt and

distressed), options and other derivatives.
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The Credit Suisse further decomposes the event driven category in three subcategories:

distressed, multi-strategy and risk arbitrage.

e Event driven distressed
Funds using this strategy focus on companies subject to financial or operational distress or
bankruptcy proceedings and invest across their capital structure. Distressed securities often
trade below the intrinsic value because of difficulties in assessing their right value, lack of
research coverage, or because traditional investors are unable to continue holding them. This
strategy is generally long-biased since fund managers aim at profiting from the issuer’s ability
to improve its situation or from the success of the bankruptcy process that leads to an exit
strategy. Nevertheless, as mentioned by the Credit Suisse, managers may take long-only,

hedged, or short-only positions.

e Event driven multi-strategy
Event driven multi-strategy hedge funds are defined by the Credit Suisse as funds usually
combining investments in event driven equities and credit. Following the Credit Suisse
definition, the equity space includes sub-strategies such as risk arbitrage, holding company
arbitrage, equity special situations, and value equities with a hard or soft catalyst. As for the
credit part, it includes sub-strategies such as long/short high yield credit, leveraged loans,
capital structure arbitrage (debt vs. debt or debt vs. equity), and distressed debt including post-
reorganization equity. To sum up, event driven multi-strategy funds try to profit from events by

investing across different asset classes and benefit from shifts in economic cycles.

e Event driven risk arbitrage

Event driven risk arbitrage, also called merger arbitrage, consists in funds attempting to profit
from price moves when merger or acquisition transactions involving public companies have
been announced. These funds will indeed try to capture the spread, which is the difference
between the transaction bid and the trading price (the bid is typically higher than the trading
price to incentivize the owner to sell). To do so, funds will purchase the stock of the target at
the trading price and then sell it at the bid price if the deal is concluded. Another possibility for
hedge funds using this strategy is to go long the target stock and short the acquirer’s stock to
create a hedge. Note that the main risk of this strategy is that the deal might fail (deal risk).
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Hybrid strategies

As the name suggests, these strategies combine the advantages of the strategies discussed

previously.

e  Multi-strategy
Multi-strategy funds will attempt to benefit from opportunities among several hedge fund
strategies such as, for example, convertible bond arbitrage, equity long/short, statistical
arbitrage, and merger arbitrage. With this diversification of strategies, fund managers seek to
deliver consistently positive returns regardless of the directional movement in equity, currency
markets or interest rates. This greater diversification will help to reduce the risk profile of funds,

lower volatility, smooth returns and reduce asset-class and single strategy risks.
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