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Abstract

The study focuses on determining the driving factors of the performance of different
hedge fund strategies in the South African industry. This is done through the application
of an augmented capital asset pricing model. The model is predicated on the original
(Sharpe, 1964) and (Lintner, 1965) Capital Asset Pricing Model. The researcher uses
the excess market returns and the South African Volatility index as independent
variables in the explanation of hedge fund returns at strategy and portfolio level.
Through the analysis, the researcher finds that the excess market returns and the South
African Volatility Index characterize the hedge fund expected returns for some of the
strategies using OLS and GMM techniques. The second section uses a system of
seemingly unrelated regressions for both the OLS and GMM techniques to determine if
the two explanatory variables are priced into the different strategies; this indeed is

shown to be the case for some of the strategies examined in the analysis.
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The performance of South African hedge funds: The CAPM and South African

Volatility Index

CHAPTER ONE: INTRODUCTION

1.1 Background of the Study

Empirical evidence shows a growing complexity of financial markets making it
increasingly challenging for investors to manage their own assets (Vaissie, 2012). The
challenges arise from, among other factors, the ever-changing regulatory framework
and International Financial Reporting Standards (IFRS). While the problems are
increasing, the traditional securities’ markets (equity and bond markets) are
experiencing a high level of risk and low levels of returns. These challenges lead to a
paradigm shift in investment strategies. Being rational and maximizing returns, while
mitigating risk, are the fundamental objectives of most investors. This is the core of the
portfolio theory by (Markowitz, 1952). However, this can no longer be guaranteed by
investment in equity and bonds, forcing investors to think of alternative investment
vehicles. It is against this backdrop that the popularity of hedge funds in Africa and the

world has been growing.

A hedge fund is a professionally managed, pooled investment vehicle open to only a
group of investors who are offered the investment opportunity through a private
placement. The Investors become partners and contribute substantial amounts to create
the fund. Thus, a hedge fund can be compared to a component of a traditional actively

managed portfolio whose performance is evaluated against a market benchmark.



Though the name suggests hedging of risks, hedge funds are not necessarily hedged
as some of them use leverage in the form of the assets (derivatives) and balance
sheets. Derivatives in hedge funds are used as a form of minimizing risk in the

portfolios.

Hedge funds have been in existence since 1949 when the first hedge fund was
established in the United States by Alfred Winslow Jones (Hegdefundfacts.org).
However, it was not until the 1980s and early 1990s that many investors started
admiring them due to their high profitability and influence in the financial markets
(Connor and Woo 2004). Since then, the industry has experienced phenomenal growth
in value of the assets under management (AUM) and number of hedge funds. Globally,
the amount invested in hedge funds rose from US$ 50 Billion in 1990 to over US$1
Trillion in 2004 (Malkiel & Saha, 2005). The figure was estimated to be US$2.97 Trillion
as of the end of second quarter of 2015; while the number of hedge funds rose from610

to 10,000 in quarter two 2015 (Agarwall, Mullally & Naik, 2015).

Hedge fund investors are high net worth individuals and institutional investors who are
offered this investment opportunity through private placement as opposed to a public
offering. The investors receive private placement memoranda specifying the terms of
the agreement and the names of the managers of the fund. The institutional investors
carry out the monitoring of the fund and its managers. To minimize agency conflict
between the managers and the other partners, managers are required to invest money

in the fund to align their interest with the other partners (Wymeersch, 2010).



The purpose of a hedge fund is to generate attractive positive absolute returns at a
lower overall risk exposure irrespective of the market performance and to grow the
capital in the long term. To achieve this purpose, the managers are given flexibility by
the fund investors to take long positions and short positions in a portfolio of assets that
includes foreign currency, bonds, equities and even commodities. These portfolios are
attractive to investors because they provide diversification as they are naturally not
interrelated with the traditional portfolios made up with asset classes such as bond,
equities and cash instruments. Hedge funds, in the global context, have been shown to
limit volatility in both rising and falling market conditions (Market Realist, 2016). In
South Africa, there currently is no research that looks at the performance of hedge
funds using the analysis of (Sharpe’s 1964 and Lintner’s 1965) Capital Asset Pricing
Model (CAPM) or research in relation to rising or falling market volatility. This is a
significant knowledge gap in the local hedge fund industry. Local investors consider the
level of market volatility when they make investment decisions in the general local
securities market and this must also be true for when they consider investing in hedge
funds. Hedge fund strategies such as the long short equity strategy, which is dominant
in the South African market, are able to generate attractive returns by going long
securities which are expected to rise in value and go short securities which are
expected to fall in value thereby increasing the ability to generate returns in both rising
and falling markets. It is because of this that hedge funds are said to have the ability to

generate positive returns under all market conditions.



The South African hedge fund industry has been gaining interest over time from
investors who are seeking high returns in alternative investments, academia, and as a
result of regulatory changes especially for the alternative asset class. South Africa saw
its first single manager hedge fund in 1995. The total assets in the local industry had
grown to R2.3bn by 2003 (Novare Survey, 2016). In the year 2003, South Africa saw its
first fund of hedge fund. By 2007, the South African hedge fund industry had grown
R26bn, dominated largely by the fund of hedge funds. In June of 2015, the local hedge

fund industry had grown to R62bn.

Classical factor analysis models such as the Fama and French (2010, 2014 and 2016)
models which take into account multiple factors that drive the performance of portfolio
returns are commonly applied in the global context, as these do account for the non-
normality of hedge fund returns. In the local hedge fund industry, the lack of data results
in one being compelled to run models which might still not able to account for the non-
normality of returns of the hedge funds. The results of such studies may not be efficient

in finding out what the other factors are which drive the performance of hedge funds.



1.2  Statement of the problem

Hedge funds have many characteristics that influence performance such as flexible
investment strategies, strong managerial incentives, sophisticated investors and limited
government oversight (Ackerman, McEnally and Ravenscraft 1999). Hedge funds
provide an alternative investment vehicle to high net worth and institutional investors,
competing with the pension funds, mutual funds, and private equity funds. The investors
consider the traditional portfolios made up of equity and bonds less attractive due to the
low returns and high risks. As a consequence, there has been phenomenal growth in
the hedge fund industry during the last decade. In Africa, though the number of hedge
funds is still small compared to the more developed countries like the United States and
the United Kingdom, the hedge fund industry has grown very fast over the last decade.
According to the Pregin' Hedge Fund report of 2016, the size of the global hedge fund
industry stood at $3.197tn in November 2015.

Some global research has shown that hedge funds have been able to perform in both
high volatility and low volatility markets. Some of the studies, where the Sharpe ratio
was used as a measure to evaluate the performance of hedge funds as standalone
assets, show that hedge fund styles such as market neutral, event driven and global
macro do offer fairly good downside protection with attractive returns over the bear and

bull markets (Edwards and Caglayan, 2001).

Like in the global scene, investors see hedge fund strategies as a way of beating the
instability in the financial markets and earning higher returns (at a lower risk exposure).
However, when surveying literature, the researcher did not come across research that

focuses on hedge fund strategy performance under the conditions of rising or falling

8



volatility in the South African context. As a result, the researcher believes the there is a
gap in this area of research in the local hedge fund. The current study intends to carry
out empirical analysis and provide literature on the time series performance of hedge
funds in South Africa by adding a volatility index factor to the Capital Asset Pricing

Model of (Sharpel964) and Lintner1965) to fill the existing gap.



1.3 Objectives of the Study

1.3.1 Main objective:
This study will investigate the performance of hedge funds in South Africa through the
application of an asset pricing model, the CAPM. The purpose of this is to examine the
performance of the South African hedge fund industry using the Capital Asset Pricing
Model (Sharpe, 1964) and (Lintner, 1965) is an asset pricing model which measures the
relation between risk and return. The model will be augmented with a volatility index that
is meant to gauge the sentiments of the investor. Volatility is important to investors

when considering making investments.

1.3.2 Specific objectives:
The following are the specific objectives of the research:
I. To examine the impact of volatility index on the performance of hedge funds
strategies
il. To investigate whether the volatility and excess market returns are priced in

hedge funds returns

1.5 Significance of the study

The South African hedge fund industry is relatively young in comparison to the global
hedge fund industry thus resulting in inadequate research in this particular industry. The
significance of a study like this is that it will add to the body of knowledge in the local
hedge fund industry. Specifically, the performance of different hedge fund strategies

under falling or rising market volatility conditions will be analysed.
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The analysis will only be conducted for the dominant hedge fund strategies in South
Africa such as the Equity Long Short, Fixed Income Arbitrage, Multi-Strategies and
Market Neutral Strategies. As part of this analysis, using (Sharpe’s, 1964) and
(Lintner’'s, 1965) CAPM, the research will endeavour to determine the impact of the
market volatility index on the performance of hedge funds, and determine which
strategies perform best under rising or falling market volatility.

The stakeholders that will find the study to be of importance are the local investors, who
are active in the hedge fund industry. Those investors who are also looking for
opportunities to invest in the hedge fund industry will find this study to be of interest as
this research will provide one with insight in terms of how the different hedge strategies

behave under the different market volatility conditions.
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CHAPTER 2: LITERATURE REVIEW

2.1 History of hedge funds

Alfred W. Jones® in 1949 started the first hedge fund and managed this fund well into
the 1970s where he pursued a strategy of investing $60 000 in common stocks and
hedging the positions with short sales (Stulz, 2007). The intrigue for Jones was in the
unconventional ways of investing, and he, therefore, developed his approach to
investing, a "market neutral" funds where he would buy undervalued securities and
short sell other stocks to provide a hedge against market risk. Jones' long-short strategy
rewarded exceptional stock selection and created a portfolio that reacted less to the

impulses of the overall market (Connor and Woo, 2004).

From the management of the first hedge fund by Jones and due to the growth, he had
to employ other managers which in turn resulted in other strategies being born such as
the first hedge fund of funds (Connor et al., 2004). Globally, the hedge fund market has
since developed and has become an important function of the financial markets. In
1968, a total number of 140 hedge funds were documented to exist, and some of these

were imitations which came from what Jones had first started.

The growth and development of the hedge funds industry sparked a lot of interest and
led to a different analysis being done by academics. However, both quantitative and
gualitative information on hedge funds was not readily accessible to the general

investment public (Fung and Hsieh, 2006). The information that was available was only

! Alfred W. Jones was a writer for Fortune magazine and held a Ph.D. in Sociology.
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on a voluntary basis and for this reason; it was hard to keep an accurate record of the

size, growth, and performance of the industry.

The research in the sector has been extended to assess a wide variety of elements of
the hedge funds industry such as looking at the performance of the hedge funds, risk,
return and incentives, (Ackermann et al. 1999); assessing the persistence of the
performance of hedge funds (Argawal et al 1999); evaluating the survival in relation to
the performance of hedge funds (Brown et al 1999); assessing market risk for hedge
funds and hedge funds' portfolios (Llabitant,2001); the risk management for hedge

funds (Lo, 2001).

With more and more research being carried out in this field, it has become apparent that
hedge funds do play a prominent role in the financial system. Hedge funds have gained
popularity in other markets such as the emerging markets over the last ten years. Like
in the developed markets, hedge funds do have a role to play in the financial system of
the emerging markets by adding to liquidity, improving efficiency, fostering diversity and
innovation of the financial market, support the development and growth of business and
long-term saving and the potential for sustainable economic growth rates (Brouwer,

2001).

With this said, it is also important to remain cognizant of the potential for systemic risk.
One of the events that will not be forgotten in the history of hedge funds is the collapse
of Long-Term Capital Management (LTCM) in the fall of 1998, where the losses and
credit exposure were so far-reaching that the U.S. Federal Reserve Board (Fed) felt

compelled to organize a rescue plan (Edwards, 1999). Due to such events and other
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factors, most emerging markets have proceeded with caution regarding the hedge funds

industry.

Due to the nature of emerging markets, there are different market dynamics as
compared to the developed markets; as a result, one will most likely find that not all the
hedge fund strategies are present in those markets. The different strategies are, like in
the developed markets, introduced alongside other investment vehicles. This is in
contrast to developed markets, where the assets are usually invested in a broad range

of hedge fund strategies.

In South Africa, the first hedge fund was established in 1995 according to Novare?
Hedge Fund Survey 2015. Since then; the South African hedge fund industry has seen
a lot of growth over the last few years; regarding the assets, strategies, leverage and
performance. The alternative assets industry embraced the growth of and demand for
hedge funds by forming an Alternative Investment Management Association (AIMA) of
South Africa in 2003 when the industry grew to R2.3 billion according to Novare Hedge

Fund Survey 2015.

% Novare Investment is an independent multi-manager hedge fund house that is based in South Aftica, and as offices in
both Cape Town and Johannesburg. Their website can be accessed at www. novare.co.za
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Figure 1: SA Assets under Management Growth by strategy
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Figure 1 above shows the growth of the local hedge fund industry according to the most
popular strategies. As can be seen, the Long Short Equity Strategy is by far the largest

and obviously the most growing compared to others.

In 2015, these assets were invested in 107 hedge funds, which are managed by 55
hedge fund managers (fund of hedge fund managers excluded) worth a total R57 billion
(Association for Savings and Investments of South Africa, 2015). * According to Novare,
(2015) the typical investor invested in the dominant strategies in the local hedge fund

industry is the high net worth individuals, followed by the institutional investor.

® Association for Savings and Investments of South Africa is ASISA operates as a non-profit company and is empowered by a
mandate from an industry that manages assets in South Africa to proactively engage on policy, regulatory and issues of mutual
interest. Their website is www.asisa.org.za
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Table 1 below shows the performance of hedge funds in the local industry. The analysis
shows the volatility of the traditional portfolio relative to the volatility of the hedge fund in
guestion. The conclusion that can be drawn from this analysis is that hedge funds are

capable of outperforming traditional portfolios with relatively less volatility.

Table 1: Performance and volatility of hedge funds in South Africa

Volatility and returns: Dec 2006 - Mar 2016

Volatility Returns p.a.
(%) (%)
SA Cash 0.1 6.7
All Bond Index 6.0 7.6
Reg. 28 Balanced Unit Trusts 5.9 9.4
Rand MSCI World Equity 10.6 9.6
Domestic Equity Unit Trusts ________+ 100 . 9.7 .
Hedge Fund Composite 415410?
Equity LongShort Hedge i..43 . 109
Fixed Income Hedge I I &
Multi-Strategy Hedge® o240 112
All Share Index 12.2 11.4
Rand Gold 16.7 16.5
SA Listed Property 12.0 17.0

Source: Obsidian Capital, 2016

2.2 Hedge funds and financial markets

The existence of hedge funds, in both developed and emerging markets complements
mutual funds. The hedge funds provide investors with more sophisticated strategies
than mutual funds. The complexity of the hedge funds, on the other hand, makes them

not easily accessible to the typical investor thereby impacting the historical growth of
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these funds. For these reasons, mutual funds have for the longest time in history stayed
ahead regarding size relative to hedge funds. In 2006, the biggest mutual funds
managers managed more than $1 trillion in contrast to less than $10 billion which was
run by hedge fund managers (Stulz, 2007). Even though the growth in the size of the
hedge funds industry has lagged that of the mutual fund industry, it can be shown that
hedge funds do serve a critical role in financial markets. Hedge funds contribute
towards the liquidity, price efficiency, risk distribution and contribute to the further global
integration of the world markets, according to the Technical Committee International

Organization of Securities Commissions* (I0SC), (2009).

However, the perception of hedge funds by the public has been negative. Hedge funds
have been quoted to be pricier, complicated and highly leveraged than their mutual fund
counterparts. Research on these elements about hedge funds shows that hedge funds
‘management fee levels and incentive pay levels’ are related to funding characteristics
that change agency and overhead costs, but are also unrelated to a net of alpha fee
performance, (Schwarz, 2007). Following the definition of hedge funds; hedge funds

aim to invest in a wide variety of strategies and various approaches to managing risk.

In the past, the perception of hedge funds was that they were strategies where traders
did just about anything to take advantage of loopholes to make money with tiny concern
for the risk that comes with the investment calls they make. However, it is important that
one understands, in great detail, the technigues used to generate the returns, how risk

is managed so as to appreciate the likelihood that hedge funds can and do deliver

4 . N . . .. .. N .. . . ..
The Technical Committee International Organization of Securities Commissions is a body that the International Organization of
Securities Commissions (IOSCO) was established in 1984 as a forum for the wortld's securities regulators to meet, discuss, and agtree

on policies and best practices for regulating securities markets.
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attractive low volatility returns into the future, in a cost-effective manner (Sygnia Asset
Management,®> 2004). Hedge funds are said to have low betas and standard deviations,

and this makes them great for diversification (Malkiel et al. 2005).

2.3 Hedge fund incentives and benefits

Thus, hedge fund managers are remunerated quite differently from the mutual fund
managers as their fees are higher than those paid to mutual fund managers. Over and
above the management fees, there are incentive benefits which are based on the
performance of the hedge fund. Thus, fund managers get compensated using two types

of fees (1) management fees and (2) incentive benefits.

The Management fee is paid to the fund managers irrespective of the performance of
the fund. The management fee is computed as a proportion of the amount invested in
the fund, and may be higher for the managers who have high demand. The value of the
fund is measured by the assets under management (AUM). Fung and Hsieh (1999) and

Ackermann et al. (1999) observe that the median management fee is between 1 to 2%.

Incentive benefits are a reward paid to the fund managers, additional to the
management fees and are pegged on the performance of the hedge fund. Incentive
benefits are a crucial feature of hedge funds as they tend to make the managers focus
on absolute returns and not merely surpassing the performance of the major indices.
The main idea is to reward the managers for good performance hence some investors
are usually willing to pay handsome incentive benefits of up to 50%. To achieve good

performance, the managers pursue strategies that generate good returns irrespective of

s Sygnia Asset Management is an independent asset manager that is registered to provide financial services and products
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the macroeconomic factors and market performance. Ackerman et al. (1999) note that a
20% incentive benefit to managers gives an average of 66% increase in the Sharpe
ratio. Liang (1999) notes that every 1% increase in the incentive benefits results to a

1.3% increase in monthly return.

Two approaches are used to determine the incentive benefit: high watermark and the
hurdle rates. A high watermark is an absolute level of performance over the life of an
investment that is to be achieved by the fund managers before they can get the
incentives. Hurdle rate, on the other hand, is the minimum level of performance that
must be accomplished before the profits can be determined. A hurdle rate can be based
on the risk-free rate of return and is usually a one-period measure while the watermark
may be maintained for several periods. Liang (1999) observes that a high watermark is

positively related to performance.
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2.4 Hedge Fund Strategies

Since the start of the first hedge fund by Jones, hedge funds have steadily evolved and
have become more complex to describe by just using their underlying strategies alone.
The global hedge funds industry comprises of hedge funds well over 10 000 which
follow a wide variety of strategies. To date, hedge funds can be defined in various forms
based on size, strategies, jurisdictions and other characteristics (Connor and Woo,
2004). These strategies are far from the original strategy of Jones and inclusive of
global macro styles of George Soros and Julian Robertson (Brown and Goetzmann,

2001).

The other challenges that have presented the hedge fund industry with changes are the
economic and financial crises that the markets have seen combined with extreme
volatility and severe liquidity conditions (Towers Watson®, 2012). The different market
cycles have seen many introductions of strategies where some have stood the test of
time while some have fallen during severe market downturns. For these reasons, many
studies suggest that the success of hedge fund strategies is strongly associated with

the skill and talent of the hedge fund manager.

A traditional hedge fund strategy is the long-short investment strategy (Goetzmann and
Brown, 2001). This strategy can be implemented in various ways such as market
neutral, equitized and hedge strategies (Jacobs and Levy, 1993). The market neutral
approach holds longs and shorts in equal balance at all times, eliminating the net equity

market exposure such that the returns are not affected by the direction of the market

6 Towers Watson is an independent asset manager. The publication cited in this text can be accessed at www.towerswatson.com
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(Jacobs et al., 1993). This is the investment philosophy that Jones used where his fund

had market neutral and hedging characteristics.

Over time, the primary categories of hedge funds have developed to be macro funds,
relative value funds, and equity hedge funds and these groups have a broad range of
underlying investment strategies. The categorization of hedge fund strategies is useful
to the comparison of performance, risk and other characteristics (Connor et al., 2004).
Like with mutual funds, hedge funds can also be classified into single managed funds
and multi-managed or fund of funds’ portfolios. The universe of hedge funds globally
has more than ten broad hedge fund investment strategies.. These strategies are

discussed below.

Relative value strategies: In this strategy, the aim is to make a low-risk profit by taking
a long position in an under-priced security and a short position in an overpriced security
(Sygnia Asset Management, 2004). The ultimate aim is to profit from pricing
discrepancies. The skill of the manager becomes important as they have to identify the

market inefficiencies before the market corrects itself.

Macro: This strategy bases its trading and investing on broad direction movements in
factors such as stocks, bonds, commodity prices, etc. which are often expressed

through comprehensive measurements of economic activity (Spellman, 2009).

Market neutral equity: These funds' primary objective is to have a neutral directional
exposure at all times. As a result, the fund will not be exposed to risk in the equity
market (Sygnia Asset Management, 2004). The fund performance depends largely on
the manager's stock-picking skills (Schneeweis et al., 2003).
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Following the evolution of the hedge fund industry, some of the most common hedge

fund strategies globally are the following (Asness et al. 2001):

Convertible Arbitrage: This approach traditionally holds convertible bonds long, and
sells short the underlying common equity. The hedge fund manager will then hedge
away the stock price risk by shorting a quantity of stock equal to the delta of the stock

option embedded in the convertible bond (Martin, Schneeweis, and Kazemi, 2003).

Event Driven: An event driven strategy typically focuses on specific events such as
mergers and acquisitions, a reorganization of a company (Goldman, 1999). The
following are the different variations or sub-categories of the broad event driven

strategy: Risk Arbitrage, Distressed Securities, Regulation Driven and High Yield.

Fixed Income Arbitrage: This strategy aims to neutralize interest rate risk. This
strategy may also use futures to hedge out the interest rate risk (Martellini and Amenc,

2002).

Emerging Markets strategy: Most of the emerging market investing is largely equity
long-only because most emerging markets do not have well developed derivative
markets. This strategy tends to follow different rules in different markets and follows
debt or equity investing. Effective short selling in these markets is usually not allowed

thus the hedging option is not available (Amenc, et al., 2002).

Managed Futures: These are funds or accounts that aim to profit by taking positions in

a portfolio of futures. The viability of managed futures has changed over time due to
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changing regulatory, trading and market environments e.g. commodity and currency

futures (Spurgin and Szado, 2013).

Dedicated Short Bias: This strategy sells securities short with the hedge fund manager
expecting to buy them at a later stage at a lower price based on the valuation of the
stock, market or an expectation of disappointing earnings revisions (Amenc and

Martinelli, 2002).

The various hedge fund strategies can be used to generate returns for the investors. In
essence, many if not all, of the hedge fund strategies aim to protect against market
downturns. Embedded in the different hedge fund strategies are investment risk
management techniques used to achieve the various fund objectives, regardless of
market movements (Goldman, 1999). This concept is similar to that of absolute return
strategies as a result in the global world; the idea of hedge funds and absolute return
funds is used interchangeably. However, one could point out that unlike hedge funds,
absolute return strategies do not explicitly utilize downside protection strategies. Some
strategies, however, even though they are categorized under hedge funds may not
necessarily hedge against market risk but may just employ high-risk management

strategies (Ineichen, 2001).

2.5 Regulation and Hedge Funds
While hedge funds have evolved over time in respect of the different strategies, they
have been regulated somewhat differently compared to their mutual fund's counterparts.

Hedge funds do not follow the same oversight as the publicly traded mutual funds.
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While hedge funds in different jurisdictions have varying forms of regulation, the one
common way of imposing regulation on the hedge funds industry across the board has

been that of directly regulating the advisers to the funds.

In the United States (US), due to the Dodd-Frank Act's passage in 2010, hedge fund
managers have been required to meet new registration and other requirements. The Act
requires that all large hedge fund managers must be registered with the Securities and
Exchange Commission (SEC), Managed Funds (2010). Previously, In the United States,
many hedge funds were subject to requirements and regulation such as Anti-fraud and
anti-manipulation provisions, insider-trading prohibitions, both in the funds' investment
and portfolio-trading activities and in the funds’, offers and sales of units to their
investors, margin rules, which limit use of leverage to purchase and carry publicly

traded securities and options.

In the recent history, in Europe, the lawmakers and regulators have also undertaken the
task of imposing regulatory measures in the hedge fund industry. The European Union,
in 2010 approved the first Directive on Alternative Investment Fund Managers where

hedge funds are required to register with national regulators.

Similarly to the global market, hedge funds in South Africa for a very long time remained
unregulated. The initial discussion on regulating the hedge fund industry started in
March 2004 when the Financial Services Board (FSB), the Alternative Investment
Management Association (AIMA) and the Association for Collective Investment
Schemes in South Africa published a joint discussion paper that proposed regulatory

measures for hedge funds in South Africa. Eight years later, the National Treasury
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together with the Financial Services Board, issued the first draft regulation in September
2012. At this point, hedge funds in South Africa were not regulated, but the hedge fund
managers were governed by the Financial Advisory and Intermediary Services Act of

2002 (FAIS Act) (PricewaterhouseCoopers’ (PWC), 2012).

The National Treasury and the FSB in 2015 released the final draft regulation of hedge
funds. The new frameworks stipulate that hedge funds will be regulated under the
Collective Investment Schemes Control Act, no 45 of 2002 (CISCA) (Novare, 2015).
The classification of hedge funds under CISCA does not override the licensing

requirements of hedge funds under the FAIS Act.

2.6 Hedge fund performance

The performance of mutual fund managers largely depends on their knowledge, skills,
and experience. Most of the available literature that pertains to hedge fund performance
has only become prevalent of late. Previously, hedge fund performance analysis was
not very popular due to the unavailability of data. Big events such as the Long-Term
Capital Management crisis and the Asian currency crisis slowly but surely sparked
debates with regard to this particular industry. As a result, more studies focusing on the
factors that affect hedge fund performance, how hedge fund performance affects the
markets and the characteristics of hedge funds started to become popular over time.
Researchers have used various ways to analyse the performance of hedge funds where

the basis for the analysis is to compare the performance of a hedge fund to a traditional

7 PricewaterhouseCoopers is one the biggest auditors in the world with multinational professional services with headquarters in
London, United Kingdom. The publication cited in the text can be accessed on www.pwc.co.za
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investment group. Often this is done to compare the performance of hedge funds to that
of mutual funds.

A bigger challenge facing researchers on hedge funds is the availability and authenticity
of data. Hedge funds are less regulated and have limited disclosure requirements.
Therefore, the information available usually originates from the fund managers
themselves who only disclose what they are willing to give to the public. This can cause

bias where managers avoid negative reports which may cause adverse publicity.

Liang (1998) observes that the performance of hedge funds is significantly different from
other traditional investment vehicles like mutual funds. The author notes that hedge
fund managers employ different investment strategies that determine the performance
of the funds, and the correlations of returns among these strategies are weak. Noting
that hedge funds have high Sharpe ratios, low market risk, and high abnormal returns,
the author recommends that, hedge funds offer better risk-return trade-offs, hence

providing more efficient investment opportunities to investors.

Like Liang (1998), Ackerman (McEnally and Ravenscraft, 1999) concur with the view
that hedge funds outperform mutual funds. They argue that, even though the two
investment vehicles have limited differences, hedge funds have higher risk-adjusted
returns, though with increased risk level. Using the Sharpe ratio, the results show that
the average hedge funds’ performance is 11% higher than that of the comparable
mutual funds. The researchers note that hedge funds perform better than mutual funds
because of: (1) the managers of funds are invested in the fund hence the motivation to
achieve higher returns (2) the managers are given the flexibility to make investment

decisions and (3) the incentive benefits given to the managers. They, however,
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observed that the hedge funds returns are more volatile than the mutual funds and
market indices, and the performance of the hedge funds do not consistently beat market

indices.

Stulz (2007) argue that more research on hedge funds should be done to examine the
risk-adjusted returns and the absolute returns of individual funds, and to investigate the
risk posed by hedge funds to the financial institutions and markets. According to the
researcher, even though hedge funds can make financial markets more efficient, there
is no empirical evidence that shows the social costs and benefits of hedge funds. And
the ability to create efficiency and liquidity is just due to lack of strict regulation of hedge
funds, enabling the managers to be innovative and take any investment position they
deem strategic. Nevertheless, the researcher admits that such financially creative
managers should be allowed to continue with their strategies as long as they get savvy
well-funded investors with an appetite to bet on the firm. Otherwise, their absence may
cause less liquidity in the capital markets. The author predicts that as hedge funds
grow, there is likely to be regulation of the industry and the performance of hedge funds

and mutual funds are likely to converge towards mutual fund performance.

Malkiel and Saha (2005) examine the returns of hedge funds using a relatively unbiased
dataset. They also investigate the attrition of hedge funds, looking at the determinants
of the attrition of hedge funds and finally testing the persistence of hedge fund returns
over time. They noted that biases exist in published hedge fund performance indices.
The test of returns between 1996 and 2003 shows a lack of persistence in hedge fund
returns. They also observed that the attrition rate of hedge funds is three times greater

than the mutual funds. Noting that there is a lack of persistence in performance and the
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evidence of high attrition rate, which poses a risk rarely, considered by investors, the
researchers recommend that hedge funds can be better diversifiers and can produce
better alphas although investors need to be concerned about the risk of choosing a
poorly performing hedge fund. They concluded that recent performance of a hedge fund

is the most important determinant of survivorship of the hedge fund.

Bali, Brown, and Caglayman (2012) established the existence of a relationship between
macroeconomic risk (market risk) factors and hedge fund performance. They find that
the cross-sectional variation in hedge fund returns is related to variations in fund total
risk measures made up of the market risk, residual risk, and measures of tail risk.
Further, they observed that the overall risk of hedge funds is significantly and positively
related to future returns. Bali, Brown, and Caglayman (2014) used measures of
macroeconomic uncertainty which included short-term interest rates, unemployment,
dividend yield, equity market index, inflation rate, and GDP growth rate. The results
suggest that apart from unemployment and short term inters rates; the macroeconomic

variables have an effect on the changes in hedge fund returns.

Other studies that analyzed the effect of the macroeconomic variable to predict future
returns of hedge funds include the study by (Avramov, Barras, and Kosowski, 2013).
The study analyzed the time varying results of individual fund performance during
different economic environments. The results show that the return predictability is
widespread and follows the same pattern across different investment categories.
Further, they provide evidence that a conditional strategy combining forecasts across

each macroeconomic variable obtains superior results.
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Concerns have been raised about claims of market neutrality of hedge funds. Using
different measures of market neutrality, Patton (2009) observed that only one-quarter of
sampled funds show significant exposure to market risk. Though the proportion is
statistically significant, it is far less than the percentage of exposure to other funds.
Hence, they concluded that hedge funds are not market neutral. Bali, Brown and
Caglayan (2012) concur with these findings, pointing out that if hedge funds are not
market neutral, they must be exposed to some systematic risk which predicts their

performance.

2.7 Hedge fund biases and data

A collection of hedge fund data has always been a challenge as hedge fund managers
are not formally required to publish their fund information. Thus, most global databases
did not start the collection of hedge fund performance data until the early 1990s thus the
ability to empirically understand hedge funds is a relatively new endeavour

(Schneeweis, Kazemi, and Martin, 2003).

Even where information is available, hedge fund databases are known to be subject to
high attrition rates because of the termination of funds and self-selection (Baquero,
Horst, and Verbeek, 2002). In turn, high attrition rates affect the evaluation of hedge

fund performance and its persistence.

As a result of not being formally regulated and there being no requirement for hedge
fund managers to report on their data, hedge fund data has potential to have biases.

With the growing interest of academics in hedge funds, it has been identified that one of
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the key challenges that scholars face is the interpretation of the empirical findings of

different studies (Argawal et al., 2015).

Scholars and database vendors have over time identified the following biases which

hedge fund data is prone to have:

Look-ahead bias or multi-period sampling: This bias arises because of imposing a
minimum history requirement on hedge fund data. This bias is not unique to hedge
funds only but can also be seen in mutual funds. It is however exacerbated in hedge

funds because of their greater level of total risk (Barquero et al., 2005).

Survivorship bias: This type of bias arises when a databases focus is solely on funds
that are “surviving” or those funds that continuously submit information to the owner of
the database. There is often an idea that the subscribers to the databases are only

concerned with funds which they can invest their funds with (Fund and Hsieh, 2000).

Self-selection bias: This bias arises because funds voluntarily report their information
to data vendors and may decide to stop doing so at any time they wish (Verbeek and

Horst, 2007).

Back-fill bias or instant history: This is a return measurement bias which arises when
hedge funds elect to enter one or more databases (Fung et al., 2009). Unlike traditional
mutual funds, hedge funds only supply information to database publishers if they wish to
do so. Also, when a hedge fund changes database publishers, it may report only on

information that is favourable to its potential investors (Malkiel and Saha, 2005).
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Stale price bias: Due to the nature of some hedge funds which tend have relatively
illiquid investments; there is often need to smooth returns by using stale prices to make
market prices available and this phenomenon is called a "stale price bias."

Hedge fund databases are impacted by the biases mentioned above and they can have
a great impact on the inferences drawn about performance and risk (Argawal, Mullally
and Naik, 2015). The other challenge that the different biases pose would be the
measurement of the risk-adjusted returns of hedge funds, especially if the relative
indices data were sourced from commercial hedge fund databases. Hedge fund indices
which have been constructed from databases of a series of hedge funds tend to inherit
the measurement biases in the databases (Fung and Hsieh, 2002). It then becomes
critical for any researcher to be as informed as possible about the hedge fund

databases they use in their analysis.
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CHAPTER 3: METHODOLOGY

3.1 Introduction

This chapter looks at methods for analyzing the performance of hedge funds in South
Africa using the Capital Asset Pricing Model Sharpe, (1964) (CAPM. This model uses
systematic risk, beta, to assess the expected returns of the hedge funds. The analysis
will further augment the model by adding a volatility factor. The volatility factor is added
to augment the model and assess what happens to the performance when the volatility
factor is added. The first explanatory variable of choice is the excess market return
(R, — Ry) as defined by the difference between the expected return of the market (R,,,)
and the risk free rate (Ry), (Sharpe, 1964) and (Lintner, 1965). In their capital asset
pricing model, Sharpe and Lintner explained that any asset’s excess return expected
value is given by the assets capital asset pricing model risk premium which is the beta
(B ) multiplied by the (R, — R¢), (Fama and French, 2004). The second explanatory
variable of choice is the volatility index factor as represented by the South African
Volatility Index (SAVI) from the Johannesburg Stock Exchange. This SAVI will then be
used as the augmenting factor in the original Sharpe-Linter Capital Asset Pricing Model.
The Capital Asset Pricing Model of (Sharpe,1964) and (Lintner, 1965) has been
empirically critiqued over time for not taking into account the size effect in the cross
section of expected stock returns according to Banz (1981). Bhandari (1988) also
critiqued the CAMP by Sharpe (1964) stating that the leverage effect can only
accurately explain the expected stock returns if it is used in conjunction with the size
and the systematic risk variables. For the purposes of this study, the cross section of

the hedge fund returns will be limited to the systematic risk (Beta) and the augmenting
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volatility factor due to limited data on the assets under management, market

capitalization and book values of the different hedge fund companies.

3.2 Population and sampling

The sample considered is that of the dominant hedge fund strategies (Long/short equity,
market neutral, fixed income arbitrage and multi-strategy and quantitative strategies) in
South Africa for a period of 10 years i.e. from January 2007 to December 2016. The
sampling method that will be followed is stratified random sampling. The criteria that will
be followed to select the sample is to first group/stratify the data by company and
strategy and to determine the desired long term track record of the data for the analysis.
The reason for this is to get a comprehensive sample that will give a full picture of the
South African hedge fund industry over different market conditions. Another criterion
that will be used is to eliminate the funds which do not fit the 2007 to 2017 track record.
The period under consideration is also critical in that it includes one of the most
significant market crashes the world financial markets ever experienced. This method is
critical for the analysis that will be undertaken as one of the objectives is to assess the
impact of the volatility index on the performance of hedge funds under rising or falling

markets as gauged by the volatility factor.

The population of the South Africa hedge fund industry is not very large compared to
other markets such as the US, UK or even Asia. This brings about some limitations
regarding the sample of the data that is used in this study especially because the data is

proprietary and not readily available to the public.
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3.3 Data

The analysis of this study will be conducted for the major hedge fund strategies found in
the South African hedge fund industry such as the Fixed Income Strategy, Long Short,
Market Neutral and Quantitative Strategies and lastly the Multi-strategies. The hedge
fund returns were made available by HedgenewsAfrica and some were sourced directly
from the diiferent hedge fund companies for the period January 2007 to December
2016. The other data was sourced from Bloomberg, the South African Reserve Bank,
Inet Bridge and for the period 2007 to 2016. The returns are expressed in South African
Rand terms (ZAR) for all the strategies considered for the analysis. The
HedgenewsAfrica database is one of the most prominent in the South African hedge
fund industry and classifies the data into different general categories of investment
strategies. Some of the most prominent classes are the fixed income arbitrage strategy,
Long/short equity, Market Neutral and Multi-strategies and quantitative strategies.

The variables of interest for the analysis of the hedge fund performance are the monthly
returns of the different hedge fund strategies in question. A risk-free rate proxy
(Treasury Bill rate) will be used for a return of a risk-free asset. This will be sourced
from the South African Reserve Bank. The JSE All Share Index will be used as a proxy
for the expected market return. The South African Volatility Index is available from the
JSE and is expressed in levels. This will be converted into returns using the basic
percentage formula. This variable will be assessed to determine if its variance does
impact the expected returns of the different hedge fund strategies. At portfolio level, the
underlying hedge fund portfolio performance will be assessed to determine if the

volatility and excess market returns are priced into the returns of the hedge fund
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portfolios. The South African Volatility Index will be used to augment the CAPM of

(Sharpe, 1964) and (Lintner ,1965).

3.4 Variables and Portfolios

The researcher used the SAVI and the Excess Market Returns as explanatory variables

of the model. The Returns of the portfolios constructed were used as dependent

variables. The following table details how the choice of portfolios was made for each of

the strategies.

Table 1: Portfolio and variable description

Original total Number of
Portfolio Description of the portfolios number of portfolios
portfolios used

Fixed Income Equal weight of the monthly returns of the 7 portfolios
Arbitrage portfolios that had data spanning from 18
Portfolio January 2007 to December 2016

Equal weight of the monthly returns of the 3 portfolios
Multi-Strategies | portfolios that had data spanning from 36

January 2007 to December 2016
Long Short Equal weight of the monthly returns of the *7 portfolios
Equity Strategy | portfolios that had data spanning from 60

January 2007 to December 2016
Market Neutral | Equal weight of the monthly returns of the 7 portfolios
Equity portfolios that had data spanning from 39

January 2007 to December 2016

Excess Market
Return

Defined as the difference between the
Rm and Rf where Rm is the market
portfolio and Rf is the risk-free return

Rm Is represented by the JSE All Share Index - -
monthly returns
Rf Is represented by the 3-month Treasury- - -

Bill Rate

*more portfolios met the criteria but the number of selected portfolios was capped at seven for uniformity purposes
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3.4 Analysis
3.4.1 The performance of South African hedge fund strategies: CAPM and

South African Volatility index

The relationship between systematic risk and the expected returns can be explained by
the Capital Asset Pricing Model Sharpe (1964) and Lintner (1965). The model aims to
explain that an investor must be compensated for the risk they take when investing and
must also be compensated for investing their funds in that particular investment. The
additional risk that an investor takes by investing in an investment vehicle is calculated
by the beta variable and compares it to the market risk, Sharpe (1964) and Lintner
(1965). This is a non-diversifiable or systemic risk factor which will be used to assess
the possibility of an investor to experience losses due to factors that influence the
returns; this is the measure that shows how the returns move in relation to the market.
The expected return of an asset is calculated using the asset beta and the expected
market return. Beta affects all assets to some extent but some assets are more
correlated to the market than others hence an investor has to be rewarded highly for the

risk taken to invest in assets which are highly correlated to the market.

The model in this study will be augmented by a volatility factor which gauges the
sentiment of the investors in the local market; the South African Volatility Index. In
(Sharpe’s 1964) and (Lintner’s, 1965) capital asset pricing model, the beta variable is
not only compared to the market risk but it is also a function of the volatility of the

investment vehicle. In a typical market where investors play, reference is often made to
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risk which is often measured as the dispersion of returns and how much they vary over
a certain period of time. This is also called the standard deviation of returns of an asset
and is used to measure the volatility of the asset. The study intends to also look at the
volatility of the market as a whole and its impact and relationship with the expected
return of a particular hedge fund strategy. The assessment focuses on whether hedge
fund strategies with low correlation to the market volatility index do this at the sacrifice
of returns. The South African Volatility Index is a measure of the expected volatility for
the next 3 months, Johannesburg Stock Exchange (2007).

To the market, this measure of volatility is negatively related; hence it is also used as a
measure to gauge the fear of investors as shown below.

Figure 3: Savi, New SAVI vs the All Share Index
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The volatility variable used in the study is the South African Volatility Index (SAVI).
The volatility of the returns will be calculated from the index levels of the SAVI. The
hedge fund performance analysis through the CAPM of Sharpe (1964) and Lintner
(21965) will only consider hedge fund strategies as standalone assets and as not part of
a portfolio optimization process. This is where the study can possibly be improved on in

the future.

The CAPM of (Sharpe, 1964) and (Lintner, 1965) is originally expressed as

follows:

E(R;) =R; + B(Rm —R;) + &
When augmented with the South African Volatility Index, the model will be expressed as
follows:
E(R;,) = Ry + B(Rm — Ry) + Savi, + &

Where

E(Rl-t) Is the expected return of an asset in this case the hedge fund

strategy/portfolio

Ry is the return from an instrument that is free of risk at the end of every month

as represented by the 3-month Treasury Bill from the SARB.

R,, is the return of the market

(Rm — Rf) is the market risk premium as measured by the difference between the
expected market return (R,,,) and the risk-free rate (Ry)

R¢ is the risk-free rate at the end of every month as represented by the 3-month

Treasury Bill from the SARB
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B is the asset specific beta (in this case, the beta of the hedge fund strategies)

Savi is the volatility factor

& is the error term at time t
The researcher will first apply the CAPM on the four chosen hedge fund strategies to
determine if the volatility factor and excess market return has any explanatory power in
the variation of the returns of the different hedge fund strategies. The hedge fund
strategies will be formulated into different portfolios with each having an equal weighting
of the underlying portfolios. The returns of the different underlying portfolios examined
are from 2007:1 to 2016:12. These returns are expressed in South African Rand terms.
After selecting the portfolios as per the selection criteria, equal weightings were
assigned to each underlying portfolio for the different strategies. The method of
estimation used is the Ordinary Least Squares method of estimation as well as the
Generalised Method of Moments. The data used in the paper was tested for the
existence of multi-collinearity and heteroskedasticy. Multicollinearity is a common issue
found in financial time series data when the independent variables are highly correlated.
This becomes a problem when one must assess the strength of the independent
variables in explaining the dependent variable resulting in high sampling errors. The
diagnostic test that was used to check for the existence of multi-collinearity is the
Variance Inflation Factor (VIF). This diagnostic test is given after one has estimated the
equation. According to (Gujarati, 2003) the VIF should not exceed 10. For all models,
the VIF did not exceed 10 thus the two explanatory variables are not correlated. The
data was tested for heteroskedasticity. The issue of heteroskedasticity arises when the

variance of the error terms in the model is not constant. The diagnostics test used to
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detect this this phenomenon was the White test for Heteroskedasticity. The result of this
test showed that heteroskedasticity was significantly evident i.e. the variance of the
disturbance terms was not constant. To assess the stability of the models, the Cusum

test (Brown, Durbin and Evans, 1975) was done.

While the Ordinary Least squares method is plausible and has been used for years to
analyse econometric models, in the presence of heteroskedastic error terms, the
technique that yields more robust results is the Generalised Method of Moments. It was
for this reason that the models were run using both the OLS and GMM techniques.

The choice of adding results from the Generalised Method of Moments in this paper has
been made to also cater for the limited data points’ challenge which the African market
faces, in this case South Africa. The GMM technique efficiently combines the
conditional moment restrictions which may possibly include a wide range of

unconditional moment restrictions. This limits the problem of over identification.

The second part to the research looks at determining if the excess market return and
the volatility factor are priced into the different strategies. The explanatory variables
used are the excess market return and the volatility factor. These variables were “de-
meaned” i.e. the mean of the explanatory was subtracted from the returns of the
explanatory variable in order to correct for cross-sectional dependence in the model.
A system of seemingly unrelated regressions was estimated using the GMM and OLS.
To ensure control for heteroskedasticy and autocorrelation, the GMM HAC method of

estimation was used with the Kernell Bartlett's applicable bandwidths for each model.
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Seemingly Unrelated Regressions (SUR) have successfully been applied by Pastor and
Stambaugh (2002) in estimating alpha in excess returns of the fund and the benchmark
portfolios. SUR allows for a more precise measure of the parameters in a kind of a
system of equations. For this study, the SUR methodology was applied in the following
procedure.

Rit = BigxrmRiexrm + BisaviRisavi + Apxrm

Rit = ,Bi,ExrmRi,Exrm + ﬁi,SaviRi,Savi + AExrmﬁi,Exrm + ASaviﬁi,Savi + gi,t

where R;;= the return on an underlying portfolio i at time t,
Bi.....iS the coefficient of the excess market return variable
Bis.,. 1S the coefficient of the South African volatility index

Apxrm 1S the risk premium of the excess market return
Asawi 1S the risk premium of the South African volatility index

R is the “de-meanded” return of the excess market return

iExrm
R; sqvilS the “dem’meaned” return for the South African volatility index N= number
of underlying portfolios

T=number of periods

& ¢= efrror term.

The idea behind the SUR platform is that error terms are contemporaneously correlated.

In the system, each portfolio is regressed against the two regressors, the market factor

and the Savi index, the resulting error terms are correlated hence need to be treated,
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and hence a two stage procedure. The system is however implemented through OLS

procedure then GMM as is presented in the proceeding chapter.

There is an expected negative correlation between the volatility factor and the expected
return of the hedge funds. Literature also shows that the relation between expected
monthly returns and the variance of the monthly returns is negatively related (Glosten,
Jagannathan and Runkl, 1993). While the CAPM’s formula states that the expected
return of an asset is a combination of the risk-free return and the risk premium, the other
factor that affects the expected return of an asset, is the expected volatility which is
given in the augmented model by the South African Volatility Index.

In asset valuation literature, the relationship between risk and return has been
extensively researched and studies such as those done by (Nelson, 1991) and (Fama
and Schwert, 1977) do show that a negative relationship exists. The extent to which
these explanatory variables explain the returns of the different hedge funds will be
tested and determined in this research report. The strategies are constructed based on
the available portfolios which meet the track record of the returns starting from 1: 2007
to 12: 2016 and each strategy has an equal weighting of the underlying portfolios in that

particular strategy.
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CHAPTER 4: EMPIRICAL RESULTS

Part |

This section of reports presents the results of applying the augmented CAPM on the

following hedge funds strategies:

e Multi-strategy

e Market neutral

e Long short equity

e Fixed income arbitrage
The assessment is on the impact of the market volatility, as represented by the South
African Volatility Index, on the hedge fund returns in different strategies.
To highlight some of the studies that are closest to what has been done in this analysis;
literature shows that a study conducted by (Argawal, Arisoy and Naik, 2015), revealed
that the uncertainty in the market influenced the performance of the expected returns of
hedge funds at both individual fund level and strategy level. This would theoretically
imply that in markets of increasing volatility levels, the volatilities would affect the
expected returns of a strategy. An investor’s decision to invest in this particular strategy
would also be affected. This position is confirmed by the present analysis.
Similar to a study conducted by (Argawal, Arisoy and Naik, 2015), at a strategy level,
the authors find that the uncertainty in the market influences the performance of the
expected returns of hedge funds at both individual fund level and strategy level. In this

study, the South African data reveal the same findings by these authors.

43



An unexpected change in the market volatility, as represented by the SAVI would result
in a change in the expected returns. If this change is negative, the end result in the
SAVI would be increasing which would conjecture a negative effect to the expected

returns in the market (Argawalet al, 2015).

Due to the nature of hedge funds and how they invest in a diverse portfolio of
instruments, they are able to diversify individual instrument risk and, only the non-
diversifiable/market risk or beta remains to be the concern for both the investors and the
fund managers/agents. What this paper shows is that the hedge funds are unable to
diversify away from the volatility factor, SAVI and this in turn affects the returns.
According to the CAPM, two securities with different standard deviations will likely mean
that their betas are different and therefore they will have different returns. The volatilities
of the different strategies as measured by the standard deviation relative to the SAVI

are shown below:

Table 2: Standard deviations of hedge fund strategies and the South African

Volatility Index

Multi Market Fixed Long Short SAVI
Strategy Neutral Income Equity
Standard 0 0 0 0 0
Deviation 1.28% 0.93% 0.85% 1.94% 12.4%

The standard deviations of the different hedge fund strategies range from just below 1%
to just below 2%; whilst the SAVI’s standard deviation is 12.4% over the period 2007 to

2016. Tran (2006) show that portfolios constructed using different hedge fund strategies
exhibit low volatilities of no more than 2%. It is also shown by Tran (2006) that the fixed

income arbitrage strategy has low volatility as is also shown by the results above.
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As can be seen from table 2, multi-strategy volatility is much lower compared to the
volatility of SAVI. By being exposed to different instruments, the multi-strategy hedge
funds do reduce the volatility and that is why these strategies can also be used as part
of a portfolio to reduce risk. In times of uncertainty, the market volatility will increase
thereby affecting the investor’s investment decisions and expectations. This comparison
of the standard deviations however shows that hedge funds do smooth out the volatility
of the returns by using different hedging strategies. Hedge funds can put hedges and
generate alpha thereby adding value in market downturns (Asness, Krail, and Liew,
2001). Also, observed by (Black, 2006), is that an increase in the volatility index as the
market slips into an uncertain period, does enhance the kurtosis and the skewness of
several hedge fund strategies. This improved skewness and kurtosis reduces the risk in
the portfolio of a hedge fund making hedge funds able to deliver better returns in market

downturns.

The long short equity strategy shows a standard deviation that is also much lower than
that of the SAVI. During stressful market conditions, the equity long short strategy has
been shown, through hedging, to exhibit better returns than the market (Fung and

Hsieh, 2004). The lower standard deviation compared to the SAVI also shows that the

strategy is less erratic than the SAVI.

The fixed income arbitrage strategy shows the lowest volatility of the strategies and
when compared to the SAVI. This supports the results of the analysis done by Tran
(2006) were it is purported that the fixed income arbitrage strategy has no correlation to
the market as it only focuses on the term structure of interest rates and not so much the

impact interest has on the stock market or the market volatility.
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Results
This study looks at a volatility augmented CAPM to explain the cross section of the
South African hedge funds. The paper queries if the addition of the volatility factor as
represented by the South African Volatility Index has a significant explanatory power to
the returns of different hedge fund strategies in the JSE. The CAPM as a model for
pricing assets demonstrates that the premium to introduce risk to risk averse investors
is relational to the systematic risk. The systematic risk is measured by the covariance of
the asset returns with the market portfolio return (Bollerslev, Engle, and Wooldridge,
2016). In this paper, regressions of the multi-strategy, fixed income, market neutral and
long short equity strategies are run proportional to the beta, risk premium, market and
volatility index factors.
This part of the research analysis aims to examine the performance of the hedge fund
strategies using the volatility augmented Capital Asset Pricing model. The volatility
augmented CAPM is applied to following four different hedge fund strategies:

e Multi-strategy hedge funds

e Fixed income arbitrage strategy

e Long short equity strategy

e Market neutral strategy

1. The Volatility Index augmented CAPM and the long-short equity hedge
funds:
The sample of the long short equity funds was 60 funds in total of which only fourteen

met the criteria of having a track record that spans from 2007:1 to 2016: 12. The funds
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were then equally weighted to form a fund of hedge funds. The volatility augmented
CAPM was applied on the long short equity fund using the ordinary least squares

regression method.

Table 3: OLS Estimation output for the long short equity strategy

Variable Coefficient | Std. Error t-Statistic Prob.
C 0.0424 0.0067 6.3624 0.0000
SAVI -0.3211 0.0418 -7.6855 0.0000
EXRM 0.5494 0.1165 4.7154 0.0000
R-squared 0.3875
Adjusted R-squared 0.3767
Durbin-Watson stat 1.4094

The estimated model in table 3 shows that the variance in the returns of the explanatory
variables accounts for 38% of the long short equity strategy over the period January
2007 to December 2016. The p-values as shown above demonstrate that the variables
are significant at a 95% confidence level. The coefficient of the SAVI variable is -0.32
implying that a 1% change in the SAVI would result is a 0.32% decline in the returns of
the long short equity strategy holding all the other explanatory factors constant. Using
the volatility index as a gauge of fear, in market downturns, the effect of rising volatility
would be negative on the expected returns of the long short equity strategy. This result
confirms the relationship that exists between risk and return as per the literature. The

excess market return is positive as expected.
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Generalized Method of Moments
The GMM procedure was applied using HAC’s procedure to correct for autocorrelation
which is almost inherent in return series of markets such as South Africa’s. As with the
OLS estimation, the results are based on a 95% confidence level. The results of the
GMM are inconsistent with those of the OLS for this strategy in that the excess market

returns are insignificant as an explanatory variable for the long short equity strategy.

The long short equity strategy generates returns by having net market exposure where
the returns are generated through stock selection. The net market exposure is the sum
of the long and short position held in the portfolio and is a representative of the effective
exposure to the whole market. The movements of the stock market then determine the
extent to which the long short equity strategy will move. According to Tran (2006), the
long positions in the long short equity strategy tend to be bigger than the short positions
therefore they are typically net long. In South Africa, according to (Novare Survey,
2013), these portfolios usually exhibit a net exposure of a minimum of 40% and a
maximum of 100%. The extent to which the fund is net long then determines the extent
to which it will be affected by the market volatility. As can be seen, the SAVI in the
model is significant, showing that a 1% change in the SAVI will result in a 0.32% decline
in the returns of the long short equity strategy. In times of rising volatility in the market,
the impact on the long short equity strategy returns will be most likely negative and will
be determined by the extent to which the portfolio is net long.

Running diagnostics and robustness checks, both variables have not been omitted from

the model through the stepwise regression process meaning that they are both
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significant in explaining the dependent variable. After controlling for serial correlation
and heteroskedasticity using HAC, the goodness of fit is 38% indicating that the two
explanatory variables explain 38% of the model. The confidence level at which the
results were run is 95% and that is the level at which the t-testing is based. However, it
can be seen that the other variable, the excess market return, is positive. Long short
equity strategies are said to have a positive bias towards the equity markets. The
variance inflation factor (VIF) which is a test of multi-collinearity was run on the model to
assess the extent to which the model might have multi-collinearity or co-movement
between the regressors. The model showed a result of 8 which is below 10 as
prescribed by the operating rule of thumb, thus alleviating the fear of severe multi-
collinearity in the explanatory variables. The model was corrected for heteroskedasticy

and autorcorrelation by using GMM HAC time series.

49



2. The Volatility Index augmented CAPM and the market neutral hedge

funds

The sample of the market neutral hedge funds was 39 of which only six met the criteria
of having a total track record of returns from 2007 to 2016. Most of the funds, even if

they had an inception date longer than 2007, were closed a few years later.

Table 4: OLS Estimation output for the market neutral strategy

Variable Coefficient | Std. Error t-Statistic Prob.
C 0.0089 0.0007 12.1854 0.0000
SAVI -0.0124 0.0091 -1.3591 0.1768
EXMR 0.0116 0.0242 0.4808 0.6316
R-squared 0.0576
Adjusted R-squared 0.0413
Durbin-Watson stat 1.9348

The variation in the returns of the explanatory variables as shown above tends to have
very limited explanatory power on the changes in the market neutral strategy over the
January 2007 to December 2016 period. Only 6% of the model explains the model of
the equity market neutral strategy. At 95% confidence level, the p-values of the
explanatory variables show that both the SAVI and the excess market return are
insignificant in explaining the returns of the equity market neutral strategy. The
coefficient of -0.01 the SAVI indicates that a 1% change in the SAVI will result in a
0.01% decline in the equity market neutral strategy. For this strategy, unlike the long

short equity strategy, there is not that much explanatory power in terms of the variables.
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While the relationship of the variables has been shown to hold, the strength of the
model in explaining the returns of the strategy is weak and confirms the literature
surveyed. This strategy is expected to yield such results as systematic risk minimization
is one of the key focus areas of the strategy. According to (Vanguard, 2008) the
strategy has been shown to yield some attractive value for the investor even though the
primary aim of the strategy is not to produce returns that are in excess of the equity risk

premium.

Generalized Method of Moments:
The GMM procedure was applied to the data together with HAC for correcting for serial
correlation. The confidence level, as with the OLS is 95%. The results of the GMM for
the excess market return are insignificant as with the OLS in explaining the market

neutral equity strategy returns.
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3. The Volatility Index augmented CAPM and the fixed income arbitrage

hedge funds

Table 5: OLS Estimation output for the fixed income arbitrage strategy

Variable Coefficient Std. Error t-Statistic Prob.
C 0.0086 0.0014 5.5206 0.0000
SAVI -0.0216 0.0085 -2.6916 0.0082
EXRM -0.0321 0.0772 6.3303 0.0000
R-squared 0.1202
Adjusted R-squared 0.1047
Durbin-Watson stat 1.5583

The variance in the returns of the two explanatory variables can be said to account for
only 12% of the changes in the returns of the fixed income arbitrage strategy over the
period 2007 to 2016. The p-values show that the SAVI and the excess market return
were both significant in explaining the returns of the fixed income arbitrage at the 95%
confidence level. The SAVI has a coefficient of -0.02 which implies that a change of 1%
in the SAVI will negatively affect the fixed income arbitrage strategy by 0.02%, holding
the excess market return constant. The sign of the coefficients of SAVI is as expected.
Fixed income arbitrage strategies focus on generating returns by taking advantage of
mispricing in fixed income instruments (Duarte and Longstaff, 2013). These strategies

can include interest rate swap arbitrage, government and non-government bond
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arbitrage and forward yield curve arbitrage. In South Africa, According to the 2013
Novare Survey, the hedge fund managers mostly use the yield curve arbitrage strategy.
While the p-values of the two explanatory variables are significant, the variance in the
returns of the two explanatory variables can be said to account for only 12%. Tran
(2006) shows that there is no correlation between the fixed income arbitrage and the
stock market performance. Similarly, in this paper, the excess market return and the
SAVI have very little explanatory power in explaining the movements of the returns of
the fixed income arbitrage.

The diagnostics tests which were done were the correction for serial correlation and
heteroskedasticity. The model was also tested for its stability using the Cusum test

where it was identified to be stable at 5%.

Generalised Method of Moments:

The data under the GMM uses HAC’s method to correct for autocorrelation. The
confidence level, as with the OLS, is 95% significance. As with the OLS, the results of
the GMM show that the regressors are significant and the variance in their returns

accounts for 19%.
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4. The Volatility Index augmented CAPM and the multi-strategy hedge
funds

The variance in the returns of the two explanatory variables can be said to account for
39% of the changes in the returns of the multi-strategy over the period 2007 to 2016.
The two variables included in the regression prove to be significant when examining
their t-statistics. The excess market return variable has a t-statistic of 16.28 while the
SAVI has 2.6. From these statistical parameters, the two factors are highly priced in the
strategy. This further strengthens the multi-strategy platform of investment approach.
The coefficient of the SAVI of -0.0154 nuance that a 1% change in the SAVI will result in
a 0.02% decline in the expected returns of the multi-strategy hedge funds. The results
of the coefficient are as expected.
Table 6: Estimation output for Multi-strategy hedge funds using the volatility

augmented CAPM:

Variable Coefficient Std. Error t-Statistic Prob.

C 0.0091 0.0011 8.0338 0.0000
SAVI -0.0154 0.0059 -2.6105 0.0103
EXRM 0.5067 0.03112 16.2843 0.0000
R-squared 0.3902

Adjusted R-squared 0.2847

Durbin-Watson stat 1.6583
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The excess market returns (EXRM) as expected showed a significant test statistic and
had a positive impact on the returns of the multi-strategy hedge funds. The positive
relationship between the excess market returns and the fund’s returns conjecture that
the funds strategy is the same as the entire market portfolio. Theoretically, within the
OLS framework, the coefficient that has zero covariance (the constant or the intercept)
with the market is expected to be zero which explains that there is no chance for
‘beating’ the market. In the classical CAPM framework, this variable is the risk-free rate
of lending and borrowing mostly proxied by the three months Treasury bill rate. The
coefficient of the constant in the regression in the model is zero supporting the
propositions of (Black, 1972) and (Merton, 1973). Black’s version of the model captured
zero covariance between the market and the constant. In most empirical tests of the
CAPM model, the confidence of the intercept fails to be zero an indication that it is

possible to predict the market or earn abnormal returns.

The multi-strategy hedge funds’ returns are generated from a variety of strategies which
are aimed at bringing in diversification to provide a smoother return profile, minimize
volatility and eliminate concentration risk of one asset class. The minimized volatility

inherent in the strategies is what attracts the investors to the strategy.

A regression of the CAPM plus the volatility index on the multi-strategy was run using
Ordinary Least Squares (OLS) estimation method where the model was controlled for
serial correlation and heteroskedasticity through Heteroskedasticity Autocorrelation
Consistent correction for standard errors. Diagnostics tests such as the Cusum test
which (Brown, Durbin and Evans, 1975) is meant to assess the stability of the model

were done. The model was found to be stable at 5%. The HAC method is used for
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correcting time series that is often very strongly auto-correlated (Muller, 2014). In
applied econometrics as literature shows that when drawing inferences from time series
data, one need to ensure that the errors are corrected for heteroskedasticity and
autocorrelation.

Generalised Method of Moments (GMM)
The results of the GMM are consistent with those of the OLS in that the two regressors
used do explain the variation in the returns of the multi-strategy. The level of

significance at which the test was done is 95%.
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Part Il
Are the explanatory variables, SAVI and excess market return priced in hedge
fund returns?
This section seeks to determine if the explanatory variables determined in the preceding
section have any explanatory power of the returns of the different hedge fund strategies
examined, and if they are actually priced at the portfolio level. This section is intended to
address the fundamental issue of characterising expected returns on a portfolio.
Traditional factor analysis is one way of doing this characterisation of expected returns
and the other way is the use of a two-pass procedure (Geweke and Zhou, 1996).
However, in this section, to estimate the factor loadings together with the associated
coefficients of the explanatory variables, a series of seemingly unrelated regressions
procedure will be utilized. The seemingly unrelated regressions (SUR) are estimated
using the GMM and OLS techniques in a two-pass procedure to validate the test powers
of the two risk factors in the Augmented CAPM. Interesting for this phase of analysis is
that the two risk factors have proved significant and indeed priced at the strategy level,
the task here is to see their effects on portfolio specific returns. The SUR method
simultaneously estimates the factor loadings and their linked coefficients (the
coefficients of the excess market return and the SAVI). This method is interesting since
it uses a one-step procedure as would the generation of returns involve thus there is no
need to estimate the factor loadings or the factors independently. The motivation for the
use of the SUR is to determine efficiency in the estimation process by merging
information and to impose restrictions that involve parameters from different equations

(Moon and Perron, 2006).The model estimated for the different portfolios is as follows:
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Rit: = ﬁiExrmRiExrm + ﬁiSavi RiSavi + AExrm ﬁiExrm + /15avi ﬁiSavi T &

where

R;, =the return on an underlying portfolio i at time t,
Bi.....iS the coefficient of the excess market return variable
Bi..,. 1S the coefficient of the South African volatility index

Apxrm 1S the risk premium of the excess market return
Asawi 1S the risk premium of the South African volatility index

R is the “de-meaned” return of the excess market return

iExrm

R;. . is the “dem’meaned” return for the South African volatility index N= number

lsavi

of underlying portfolios
T=number of periods

&it= error term

In this section, most of the attention is directed towards the two explanatory variables
(EXRM and the SAVI) of the model. These variables in the previous section were shown
to be able to explain the returns of the different strategies. If in this section, the
coefficients of the factors are significant at the 1%, 5% or 10% level of confidence, it will
be concluded that these do characterise the returns of the underlying portfolios of the
different strategies. Unless otherwise stated, the returns of the strategies used in the

analysis are denominated in the South African Rand (ZAR) and range from January
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2007 to December 2016 as was the case in part |. However, in this section the returns
of the explanatory variables are demeaned i.e. the mean of the explanatory is
subtracted from the returns of the explanatory variable. This is done in order to correct
for cross-sectional dependence of variables in the model.
The results from the different methods of estimation are presented below:

1. Fixed Income Arbitrage:
Table 7. OLS estimation results for the augmented CAPM of the Fixed Income

Arbitrage Portfolios

Rit = 'BiExrmRiExrm + 'BiSavi RiSavi + AExrm ﬁiExrm + /15‘“71. ﬁiSavi + Eit

Underlying Fixed Durbin Standard Error
Income Arbitrage Bizm Bi... Watson of Regression
Portfolio Statistic
. 0,044 -0,02*
Portfolio 1 (0.4875) (3.3729) 2,190 0.0196
. -0,017 -0,019*
Portfolio 2 (0.1825) (3.1097) 1,559 0,0046
: 0,999* -0,029**
Portfolio 3 (0.9771) (2.2884) 1,792 0,0024
: 0,127 -0,021*
Portfolio 4 (1.400) (3.5724) 2,046 0,0101
: -0,119 -0,021*
Portfolio 5 (1,3133) (2.9249) 1,684 0,0124
. 0,141 -0,036*
Portfolio 6 (1.5546) (4.2847) 1,684 0,0365
. -0,088 -0,021*
Portfolio 7 (0,9625) (3.0686) 2,190 0,0105
AExrm ASavi
Risk premium 0,002 0,361
P (0,2820) (4,0205)

Table 7 above uses the monthly returns of the underlying fixed income arbitrage portfolios to run a system of
seemingly unrelated equations in order to estimate the factor loadings and risk premiums of the excess market return
and volatility factor. The returns considered are from 2007: 1 to 2016: 12. All the returns are expressed in South
African Rand terms (ZAR). In the body of the table, the values that are reported are the factor loadings of the
explanatory variables together with their corresponding standard errors in the brackets. A system of seemingly

unrelated regressions was estimated using the Ordinary least Squares method (OLS). The explanatory variables
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which were used are the excess market return; Exrm and the volatility factor,Savi; the returns of these explanatory
variables were first “de-meaned”; the mean of the explanatory was subtracted from the returns of the explanatory
variable in order to correct for cross-sectional dependence in the model. The 4s are the corresponding coefficient of
the two explanatory variables mentioned above. The Ss are the corresponding coefficients of the explanatory
variables for the different portfolios formed. Another statistic that is included in the table is the Durbin Watson Statistic
which is a measure of serial correlation when one conducts analysis of financial time series data. Lastly, the standard
errors of regression for each of the factor loadings are shown in the table.

* Shows that the reported coefficients are statistically significant at 10% confidence level.

** Indicates that the reported coefficients are statistically significant at 5% confident levels.

*** Indicates that the reported coefficients are statistically significant at 1% confidence levels
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Table 8: GMM estimation results for the augmented CAPM of the Fixed Income
Arbitrage Portfolios

Rit = ﬁiExrmRiExrm + ﬁiSavi RiSavi + /1Exrm BiExrm + /15avi ﬁiSa i + i

Underlying Fixed Income Durbin Standar?
Arbitrage Portfolio Bicorm Bise Wat§o_n Error O
Statistic Regression

. 2,893** -0,606**

Portfolio 1 (2.4675) (-2.0154) 1.885 0.0897
. 2,278* -0,329

Portfolio 2 : : 1.87 .0574

ortiolio (2.9150) (1.4343) 875 0.05

. 2,823* -0,289**

Portfolio 3 (5.0812) (2.2366) 1.926 0.0460
. 1,627 -0,038

Portfolio 4 (1.5912) (0.1248) 1.846 0.0287
. 1,668*** -0,084

Portfolio 5 (1.9194) (0.3125) 1.905 0.0351
. 2,916** -0,506

Portfolio 6 (2.0789) (1.1252) 1.872 0.0825
. 1,062 0,14

Portfolio 7 (0.8246) (0.3574) 2.0379 0.0289

AExrm ASavi J Statistics
Risk Premium 0,004* 0,012* 45177
(5.6361) (3.2275) {0.7995}

Table 8 above uses the monthly returns of the underlying fixed income arbitrage portfolios to run a system of
seemingly unrelated equations in order to estimate the factor loadings and risk premiums of the excess market return
and volatility factor. The returns considered are from 2007: 1 to 2016: 12. All the returns are expressed in South
African Rand terms (ZAR). In the body of the table, the values that are reported are the factor loadings of the
explanatory variables together with their corresponding standard errors in the brackets. A system of seemingly
unrelated regressions was estimated using the Generalised Method of Moments (GMM). To ensure control for
heteroskedasticy and autocorrelation, the GMM HAC method of estimation was used with the Kernell Bartlett
bandwith of 6. The explanatory variables which were used are the excess market return; Exrm and the volatility
factor, Savi; the returns of these explanatory variables were first “de-meaned”; the mean of the explanatory was
subtracted from the returns of the explanatory variable in order to correct for cross-sectional dependence in the
model. The 4s are the corresponding coefficient of the two explanatory variables mentioned above. The Bs are the
corresponding coefficients of the different portfolios formed. Also reported is the p-value of the J-statistic, shown in

the table in curly brackets. Another statistic that is included in the table is the Durbin Watson Statistic which is a
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measure of serial correlation when one conducts analysis of financial time series data. Lastly, the standard errors of
regression for each of the factor loadings are shown in the table.

* Shows that the reported coefficients are statistically significant at 10% confidence level.

** Indicates that the reported coefficients are statistically significant at 5% confident level.

*** |ndicates that the reported coefficients are statistically significant at 1% confidence level.

Table 7 above shows the OLS results of the test for the characterisation of returns in the
underlying fixed income arbitrage portfolios. The excess market returns and the SAVI
are used as regressors to explain the cross-section of the returns of the underlying fixed
income arbitrage portfolios. The results above show that the only one of the two
explanatory variables is characterised in the returns of different fixed income arbitrage
portfolios which were tested. The SAVI is significant at the 10% level of confidence. All
the betas for the excess market return variable are positive except for those of portfolios
2,5 and 7. The betas for the SAVI variable are all negative. Intuitively, there exists a
negative relationship between the expected returns of the portfolios and the volatility
factor. The results confirm this phenomenon thus implying that an increase in the
volatility factor will have a negative influence on the expected returns of the fixed

income arbitrage portfolios.

Table 8 above shows the GMM results of the test for the characterisation of returns in
the underlying fixed income arbitrage portfolios. The results show that both the excess
market returns and the volatility factor are significant at the 10% level of confidence
implying that these are characterised in the different fixed income arbitrage portfolios.
The betas of the of the excess market return are all positive while the betas of the savi

are negative for portfolios 1 up to 6. The J-statistic from the GMM results shows that the
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p-value is 0.7995. The p-value is significant at the 5% level. The Durbin Watson Statistic
for the portfolios shows that they are very close to 2 which signals that there is no major
concern of serial correlation with the exception of portfolio 2 in table 7. The standard
errors of regression for the portfolios are measuring the deviations of the estimated
portfolios from the actual portfolios. In both table 7 and 8, it can be shown that the
standard errors of regression are very close to zero; therefore the portfolios estimated

do not deviate too much from the mean of the actual portfolios.
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2. Market Neutral

Table 9: OLS Estimation Output for augmented CAPM of the Market Neutral

Strategy portfolios

Rit: = ﬁiExrmRiExrm + ﬁiSavi RiSa i + /1Exrm BiExrm + /15avi ﬁiSavi T &t

) Durbin Standard
Underlylng Market Neutral B, Bi Watson Error of
Portfolio Exrm Savi O s

Statistics | Regression

) -0,2** 0,001

Portfolio 1 (2.5233) (0.0945) 1.6062 0.0213
) -0,105 0,04*

Portfolio 2 (1.1646) (2.8239) 2.0500 0.0241
) -0,164** 0,018

Portfolio 3 (2.1750) (1.2845) 1.6880 0.0279
) -0,27* -0,001

Portfolio 4 (3.5974) (0.0505) 1.6355 0.0190
) -0,156** 0

Portfolio 5 (2.4385) (0.0071) 1.3579 0.0053
) -0,272* 0,008

Portfolio 6 (4.3884) (0.5408) 1.4357 0.0121
. -0,284* 0,002

Portfolio 7 (4.4498) (0.1153) 1.9267 0.0131

)\Exrm )LSaVi
) ) -0,037** 0,117
Risk Premium (-2.1414) (1.2676)

Table 9 above uses the monthly returns of the underlying fixed income arbitrage portfolios to run a system of

seemingly unrelated equations in order to estimate the factor loadings and risk premiums of the excess market return

and volatility factor. The returns considered are from 2007: 1 to 2016: 12. All the returns are expressed in South

African Rand terms (ZAR). In the body of the table, the values that are reported are the factor loadings of the

explanatory variables together with their corresponding standard errors in the brackets. A system of seemingly

unrelated regressions was estimated using the Ordinary Least Squares method (OLS). The explanatory variables

which were used are the excess market return; Exrm and the volatility factor,Savi the returns of these explanatory

variables were first “de-meaned”; the mean of the explanatory was subtracted from the returns of the explanatory

variable in order to correct for cross-sectional dependence in the model. The As are the corresponding coefficient of

the two explanatory variables mentioned above. The Bs are the corresponding coefficients of the explanatory

variables for the different portfolios formed. Another statistic that is included in the table is the Durbin Watson Statistic

which is a measure of serial correlation when one conducts analysis of financial time series data. Lastly, the standard

errors of regression for each of the factor loadings are shown in the table.

* Shows that the reported coefficients are statistically significant at 10% confidence level.

** Indicates that the reported coefficients are statistically significant at 5% confident level

*** Indicates that the reported coefficients are statistically significant at 1% confidence level
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Table 10: GMM Estimation output for the augmented CAPM of the Market Neutral
Strategy portfolios

Rit = ﬁiExrmRiExrm + ﬁiSavi RiSavi + /1Exrm BiExrm + /15avi ﬁiSav' + i

Underlvina Market Durbin Standard
ying . Bi Bi. . Watson Error of
Neutral Portfolio Exrm Savi o )
Statistic | Regressions

. 0,973 -0,362

Portfolio 1 (1.188) (0,414) 1.9226 0.0499
. 0,027 0,023

Portfolio 2 (3.069) (1.252) 2.1969 0.0246
. 0,95 -0,362

Portfolio 3 (0.866) (0,36) 2.1413 0.0453
. -0,684 0,342

Portfolio 4 (1,096) (0.353) 2.0314 0.0503
. 0,36 -0,118 0.0141

Portfolio 5 (0.917) (0,348) 2.1877
. 0,353 -0,087

Portfolio 6 (0.59) (0,198) 1.8295 0.0130
. 0,218 -0,03

Portfolio 7 (1.292) (0,507 2.0867 0.0126

. : Agxrm Asavi J-Statistic

Risk premium 0,076 0.182 0.1640
(0,136) (0,361) {0.2302}

Table 10 above uses the monthly returns of the underlying fixed income arbitrage portfolios to run a system of
seemingly unrelated equations in order to estimate the factor loadings and risk premiums of the excess market return
and volatility factor. The returns considered are from 2007: 1 to 2016: 12. All the returns are expressed in South
African Rand terms (ZAR). In the body of the table, the values that are reported are the factor loadings of the
explanatory variables together with their corresponding standard errors in the brackets. A system of seemingly
unrelated regressions was estimated using the Generalised Method of Moments (GMM). To ensure control for
heteroskedasticy and autocorrelation, the GMM HAC method of estimation was used with the Kernell Bartlett
bandwith of 4. The explanatory variables which were used are the excess market return; Exrm and the volatility
factor, Savi; the returns of these explanatory variables were first “de-meaned”; the mean of the explanatory was

subtracted from the returns of the explanatory variable in order to correct for cross-sectional dependence in the
model. The AS are the corresponding coefficient of the two explanatory variables mentioned above. The Bs are the

corresponding coefficients of the different portfolios formed. Also reported is the p-value of the J-statistic, shown in
the table in curly brackets. Another statistic that is included in the table is the Durbin Watson Statistic which is a
measure of serial correlation when one conducts analysis of financial time series data. Lastly, the standard errors of
regression for each of the factor loadings are shown in the table.

* Shows that the reported coefficients are statistically significant at 10% confidence level.

** |ndicates that the reported coefficients are statistically significant at 5% confident level.

*** |ndicates that the reported coefficients are statistically significant at 1% confidence level.
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Tables 9 and 10 show the OLS and GMM results for the characterisation of returns in
the underlying market neutral hedge fund strategy portfolios. The excess market returns
and the SAVI are used as regressors to explain the cross-section of the returns of the
underlying fixed income arbitrage portfolios. From the OLS results presented in table 9,
it can be shown that only the excess market return variable is significant at the 5%
confidence level. This result came up after the explanatory variables were lagged once.
Even with the past memory, the volatility index was still insignificant. The betas of the
excess market variable are all negative while the betas of the volatility factor are all
positive except for portfolio 4. The results of the GMM procedure on table 10 show that
the explanatory variables used in the model are both insignificant. The estimation was
done on lagged and non-lagged variables of which both procedures yielded insignificant
results. The J-statistic has a p-vale of 0.2302 which is significant at the 10% confidence
level. The Durbin Watson Statistic for the portfolios shows that they are very close to 2
in both tables which signal that there is no major concern of serial correlation with the
exception of portfolio 5 and 6 in table 9. The standard errors of regression for the
portfolios are measuring the deviations of the estimated portfolios from the actual
portfolios. In both table 9 and 10, it is evident that the standard errors of regression are
very close to zero; therefore the portfolios estimated do not deviate from the mean of

the actual portfolios.
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3. Long Short Equity

Table 11: OLS Estimation output for augmented CAPM of the long short equity
strategy portfolios

Rit: = ﬁiExrmRiExrm + ﬁiSavi RiSa i + AExrm BiExrm + /15avi ﬁiSavi + &

. , Durbin Standard
Underlylng Long short equity B; Bi Watson Error of
Portfolio Exrm Savi T .

Statistic Regression
. 0,064 -0,075*
Portfolio 1 (1.5198) (3.9440) 2.0091 0.0231
. 0,088 -0,088*
Portfolio 2 (1.5260) (4.6474) 1.6567 0.0229
, 0,052 -0,026
Portfolio 3 (0.6334) (1,3746) 1.6517 0.0133
. 0,103 -0,129*
Portfolio 4 (1.3656) (6.8131) 1.9473 0.0218
. 0,085 -0,073*
Portfolio 5 (1.1764) (1.1764) 1.6806 0.0371
. 0,074 -0,115* 2.1804
Portfolio 6 (0.7916) (6.0354) 0.0277
. 0,09 -0,093*
Portfolio 7 (1,5668) (4.8913) 2.0298 0.0229
) ) /1Exrm ASavi
Risk premium 0,265 0,112
(0,3653) (0,1732)

Table 11 above uses the monthly returns of the underlying fixed income arbitrage portfolios to run a system of
seemingly unrelated equations in order to estimate the factor loadings and risk premiums of the excess market return
and volatility factor. The returns considered are from 2007: 1 to 2016: 12. All the returns are expressed in South
African Rand terms (ZAR). In the body of the table, the values that are reported are the factor loadings of the
explanatory variables together with their corresponding standard errors in the brackets. A system of seemingly
unrelated regressions was estimated using the Ordinary least Squares method (OLS). The explanatory variables
which were used are the excess market return; Exrm and the volatility factor,Savi; the returns of these explanatory
variables were first “de-meaned” the mean of the explanatory was subtracted from the returns of the explanatory
variable in order to correct for cross-sectional dependence in the model. The As are the corresponding coefficient of
the two explanatory variables mentioned above. The Ss are the corresponding coefficients of the explanatory
variables for the different portfolios formed. Another statistic that is included in the table is the Durbin Watson Statistic
which is a measure of serial correlation when one conducts analysis of financial time series data. Lastly, the standard
errors of regression for each of the factor loadings are shown in the table.

* Shows that the reported coefficients are statistically significant at 10% confidence level.

** Indicates that the reported coefficients are statistically significant at 5% confident levels

*** Indicates that the reported coefficients are statistically significant at 1% confidence level
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Table 12: GMM Estimation output for augmented CAPM of the long short equity
strategy portfolios

Rit = ﬁiExrmRiExrm + ﬁiSavi RiSavi + /1Exrm Bi':*xrm + /15avi ﬁis vi + i

Underlying Long Short Durbin Standard Error
Equity Portfolio Bigm Bisan Watson | ¢ Regressions
Statistic
: 0,283* 0,39***
Portfolio 1 (3.0913) (1.8089) 2.2074 0.0617
. 0,433* 0,489*** 0.0741
Portfolio 2 (4.0544) (1.8569) 2.1063
: 0,171** 0,042
Portfolio 3 (2.4353) (0.3564) 1.9472 0.0147
. 0,23* -0,028
Portfolio 4 (2.6876) (0,1865) 2.1422 0.0254
: 0,137 0,126
Portfolio 5 (0.7628) (0.5189) 1.7228 0.0461
. 0,039 0,06
Portfolio 6 (0.4594) (0,3319) 2.1590 0.0357
. 0,352* 0,258
Portfolio 7 (4.0380) (1.2946) 2.1510 0.0486
AExrm Asavi J-Statistic
Risk premium 0,063* -0,039* 14.995
(3,3567) (3,6272) {0.8134}

Table 12 above uses the monthly returns of the underlying fixed income arbitrage portfolios to run a system of
seemingly unrelated equations in order to estimate the factor loadings and risk premiums of the excess market return
and volatility factor. The returns considered are from 2007: 1 to 2016: 12. All the returns are expressed in South
African Rand terms (ZAR). In the body of the table, the values that are reported are the factor loadings of the
explanatory variables together with their corresponding standard errors in the brackets. A system of seemingly
unrelated regressions was estimated using the Generalised Method of Moments (GMM). To ensure control for
heteroskedasticy and autocorrelation, the GMM HAC method of estimation was used with the Kernell Bartlett

bandwith of 5. The explanatory variables which were used are the excess market return; Exrm and the volatility

factor, Savi; the returns of these explanatory variables were first “de-meaned” the mean of the explanatory was

subtracted from the returns of the explanatory variable in order to correct for cross-sectional dependence in the
model. The 4s are the corresponding coefficient of the two explanatory variables mentioned above. The Bs are the
corresponding coefficients of the different portfolios formed. Also reported is the p-value of the J-statistic, shown in
the table in curly brackets. Another statistic that is included in the table is the Durbin Watson Statistic which is a
measure of serial correlation when one conducts analysis of financial time series data. Lastly, the standard errors of
regression for each of the factor loadings are shown in the table.

* Shows that the reported coefficients are statistically significant at 10% confidence level.

** Indicates that the reported coefficients are statistically significant at 5% confident level.

*** |ndicates that the reported coefficients are statistically significant at 1% confidence level.
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Tables 11 and 12 show the OLS and GMM results for the characterisation of returns in
the underlying long short equity portfolios. The excess market returns and the SAVI are
used as regressors to explain the cross-section of the returns of the underlying fixed
income arbitrage portfolios. From the OLS results presented in table 10, both the
excess market return and the volatility factors are evidently insignificant. The betas of
the excess market return under the OLS method are positive for all portfolios. The betas
of the volatility index are negative for all portfolios. The results from the GMM procedure
show that both explanatory variables used in the model are significant. The betas of
both the excess market return and volatility factor are positive except for portfolio 4’s
betas for the volatility factor.

The J-statistic p-vale of 0.8134 is significant at the 10% confidence level.

The Durbin Watson Statistic for the portfolios show that they are very close to 2 which
signals that there is no major concern of serial correlation with the exception of portfolio
in both results shown in table 11 and 12. The standard errors of regression for the
portfolios are measuring the deviations of the estimated portfolios from the actual
portfolios. In both table 11 and 12, it is evident the standard errors of regression very
close to zero, therefore the portfolios estimated do not deviate too much from the mean

of the actual portfolios.
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4. Multi strategy

Table 13: OLS estimation output for the augmented CAPM of the multi-strategy

hedge fund portfolios

Rit = 'BiExrmRiExrm + 'BiS‘avi R

isavi + AExrm .BiE

o T Asavi Big,,; T Eit

. . Durbin Standard
Underlymg Multi strategy B, Bi Watson Error of
Portfolio Exrm Savi > )

Statistic Regressions
0,003 -0,112*
Portfolio 1 (0,0290) (6,8031) 1.5027 0.0251
0,064 -0,015
. . : 0.0113
Portfolio 2 (0,9003) (0,9152) 1.6289
0,083 -0,018
Portfolio 3 (0,9125) (1,0962) 1.9485 0.0256
) ) AExrm ASavi
Risk Premium 0,123 -0,07
(0,8825) (0,5504)

Table 13 above uses the monthly returns of the underlying fixed income arbitrage portfolios to run a system of

seemingly unrelated equations in order to estimate the factor loadings and risk premiums of the excess market return

and volatility factor. The returns considered are from 2007: 1 to 2016: 12. All the returns are expressed in South

African Rand terms (ZAR). In the body of the table, the values that are reported are the factor loadings of the

explanatory variables together with their corresponding standard errors in the brackets. A system of seemingly

unrelated regressions was estimated using the Ordinary least Squares method (OLS). The explanatory variables

which were used are the excess market return; Exrm and the volatility factor, Savi; the returns of these explanatory

variables were first “de-meaned” the mean of the explanatory was subtracted from the returns of the explanatory

variable in order to correct for cross-sectional dependence in the model. The As are the corresponding coefficient of

the two explanatory variables mentioned above. The Ss are the corresponding coefficients of the explanatory

variables for the different portfolios formed. Another statistic that is included in the table is the Durbin Watson Statistic

which is a measure of serial correlation when one conducts analysis of financial time series data. Lastly, the standard

errors of regression for each of the factor loadings are shown in the table.

* Shows that the reported coefficients are statistically significant at 10% confidence level.

** |ndicates that the reported coefficients are statistically significant at 5% confident levels.

*** Indicates that the reported coefficients are statistically significant at 1% confidence levels
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Table 14: GMM estimation output for the augmented CAPM of the multi-strategy

hedge fund portfolios

Rit = 'BiExrmRiExrm + 'Bis‘avi Ris‘a i + AEme 'BiExrm + A.S'avi BiSavi + Eit

Underlying multi strategy Durbin Standard
. Bi Bic. . Watson Error Of
Portfolio Exrm Savi o .
Statistic Regression
: 3,679 -1,169
Portfolio 1 (0.3354) (0.3773) 2,1407 0,1476
: -2,534** 0,61
Portfolio 2 (1.9767) (1,4925) 2,0041 0,0898
: -0,875 0,121
Portfolio 3 (0,1960) (0.0962) 2,1143 0,0358
Abxrm Asavi J-statistic
Risk premium -0,023 -0,083 0.2844
(0,9951) (0,849) {0.6141}

Table 14 above uses the monthly returns of the underlying fixed income arbitrage portfolios to run a system of

seemingly unrelated equations in order to estimate the factor loadings and risk premiums of the excess market return

and volatility factor. The returns considered are from 2007: 1 to 2016: 12. All the returns are expressed in South

African Rand terms (ZAR). In the body of the table, the values that are reported are the factor loadings of the

explanatory variables together with their corresponding standard errors in the brackets. A system of seemingly

unrelated regressions was estimated using the Generalised Method of Moments (GMM). To ensure control for

heteroskedasticy and autocorrelation, the GMM HAC method of estimation was used with the Kernell Bartlett

bandwith of 3. The explanatory variables which were used are the excess market return; Exrm and the volatility

factor, Savi; the returns of these explanatory variables were first “de-meaned” the mean of the explanatory was

subtracted from the returns of the explanatory variable in order to correct for cross-sectional dependence in the

model. The AS are the corresponding coefficient of the two explanatory variables mentioned above. The Bs are the

corresponding coefficients of the different portfolios formed. Also reported is the p-value of the J-statistic, shown in

the table in curly brackets. Another statistic that is included in the table is the Durbin Watson Statistic which is a

measure of serial correlation when one conducts analysis of financial time series data. Lastly, the standard errors of

regression for each of the factor loadings are shown in the table.

* Shows that the reported coefficients are statistically significant at 10% confidence level.

** Indicates that the reported coefficients are statistically significant at 5% confident level.

*** Indicates that the reported coefficients are statistically significant at 1% confidence level.

Tables 13 and 14 show the OLS and GMM results for the characterisation of returns in

the underlying multi strategy portfolios. The excess market returns and the SAVI are

used as regressors to explain the cross-section of the returns of the underlying fixed

income arbitrage portfolios. From the OLS results presented in table 13, it can be shown




that both the excess market return and the volatility factors are insignificant. The betas
of the excess market return under the OLS method are positive for all portfolios, while
the betas of the volatility index are negative for all portfolios. The results from the GMM
procedure on table 14 show that both explanatory variables used in the model are
insignificant. The betas of the excess market return are negative except that of portfolio
1. The J-statistic p-vale of 0.6141 is significant at the 10% confidence level indicating
the stability of the model and that the appropriate instruments have been identified. This
figure further demonstrate that model estimated here align to the apriori underlying the
instruments and moments. The Durbin Watson Statistic for the portfolios show that they
are very close to 2 which signals that there is no major concern of serial correlation with
the exception of those of portfolios 1 and 2 in table 13. The standard errors of
regression for the portfolios are measuring the deviations of the estimated portfolios
from the actual portfolios. In both table 13 and 14, it can be seen that the standard
errors of regression very close to zero, therefore the portfolios estimated do not deviate

too much from the mean of the actual portfolios.
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CHAPTER FIVE: CONCLUSION

The global hedge fund industry has seen a lot of research undertaken since the hedge
fund industry took off. The areas of focus vary from performance relative to the equity
markets, performance persistence, factors that drive performance survivorship bias,
incentive benefits and including hedge fund portfolios in traditional investment portfolios.
In South Africa similar studies are very rare due to the industry being relatively young.
This research document has analysed the performance of the South African hedge fund
industry using an asset pricing model that has been used to price assets over time, the
CAPM of Sharpe (1964) and Lintner (1965). The augmentation of the CAPM with the
South African Volatility index yielded a 2-factor asset pricing model. The inclusion of a
volatility factor is predicated on the notion that investors have a view on the volatility
levels as the markets trend up or downwards. Further, Estrada (2002) document that
markets of same characteristics as South Africa, tend to have investors who are more
concerned about the negative deviations in the returns as opposed to positive swings
which theoretically the Savi index represent. As the analysis has shown, Savi index
played a significant role that critically speaks both to investor and market behaviour.
The index is indeed priced both at the portfolio and strategy level. It is used in this study
to capture investor sentiments, which inevitably impact on the decisions to invest or not
to invest in hedge fund portfolios. The extent to which this model takes the analysis is
to determine if the excess market return and the volatility factor have any influence on
the returns of the different hedge fund strategies. Secondly, the model also tries to
determine if the underlying portfolios of the hedge fund strategies do price in the

potential impact of the change in the excess market returns and the volatility factor.
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The findings from the first part of the results using both the OLS and GGM techniques
show that the excess market return and the volatility factor have limited explanatory
power when applied to the four different hedge fund strategies. This implies that the
validity of the CAPM as a measure of performance may not necessarily be true for the
South African hedge fund market. But this is not surprising as the tenets of the CAPM
model dictate. Ronaldo and Favre (2003) also showed that the CAPM has difficulty in
explaining the performance of most hedge fund strategies. Hedge funds tend to have
various risk-return characteristics which possibly need to be analysed separately using
unique factor-models. The results of the analysis therefore do concur with the surveyed
literature.

The results on this paper show that the extent to which the coefficients of the SAVI are
negative differ from strategy to strategy. The reason may be that some of the strategies
have tools which they employ effectively to counter the uncertainty of the stressful
markets. These may include interest and currency trading, futures contracts on
commodities etc. Some of the strategies, by not being fully explained by the explanatory
variables will also show a limited extent to which the coefficients will impact their
expected returns. What is evident is that the volatilities of the individual hedge fund
strategies are much lower. According to (Trans, 2006), if one analysed the strategies for
purposes of building a portfolio, they would have to combine the strategies in order to
increase the volatility e.g. build a portfolio made up of market neutral, arbitrage and

other high return directional strategies etc.

The second part of the report looks at identifying if the underlying portfolios of the

different hedge fund industries price in the excess market return and volatility factor.
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This section applies a system of seemingly unrelated regressions in order to
simultaneously estimate the factor loadings and coefficients of the explanatory
variables. The explanatory variables used (excess market return and volatility factor)
were first “de-meaned” to correct for cross-sectional dependence in the models run
using OLS and GMM. A system of seemingly unrelated regressions was estimated
using the GMM and OLS. To control for heteroskedasticy and autocorrelation, GMM
HAC method of estimation was used with the Kernell Bartlett in the GMM technique.
The OLS technique estimated the models also using a system of seemingly unrelated
regressions. The results of the estimation of the models show that some strategies do
price in one or both variables but to a limited extent. The level of significance of the
results is at 10%. This once again shows the limited power of the capital asset pricing
model as a tool to explain the returns of hedge fund strategies. As was shown by
Ronaldo and Favre (2003), the use of the simple CAPM may lead to insufficient
explanation of the hedge fund returns. Ronald and Favre (2003) noted that if one does
not consider the higher moments, they may draw inferences on data that does not

sufficiently compensate for the investment risk.

However, it should also be noted that the challenge of too few data points in the South
African hedge fund industry could also impact the outcome of the results.

The application of the CAPM may possibly yield results which could limit the inferences
one makes draws regarding the performance of the South African hedge fund industry.
The literature found in developed market has used far complex multi-factor models for
the analysis of hedge fund performance in the different markets. The choice

Generalised Method of Moments in this paper has been made to specifically cater for
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the limited data points challenge which the African market faces. The GMM technique
efficiently combines the conditional moment restrictions which may possibly include a
wide range of unconditional moment restrictions. This limits the problem of over

identification.

Further research suggestions:

A possible area of improvement is an application of a more powerful multi-factor asset
pricing model to determine the factors that explain hedge fund returns better. This
model can be expanded to include macro-economic variables and other market factors
that could possibly explain the returns of the hedge fund strategies. Another area of
future exploration is the extension of the study to determine the impact of the survival of
hedge fund portfolios on the performance of hedge funds. Finally, the track record of
the portfolios could possibly improve and address the limitation faced with in this paper
and also allow for more complex and superior application of performance
methodologies to be applied. The hedge fund performance analysis through the CAPM
of Sharpe (1964) and Lintner (1965) in this paper only considers hedge fund strategies
as standalone assets and as not part of a portfolio optimization process. This is where

the study can also be possibly improved on in the future.
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