3 UBS

Hedge funds education

Merger Arbitrage

CIO WM Research | 1 June 2017
Karim Cherif, strategist; Georg Weidlich, strategist

e Merger arbitrage belongs to equity event-driven strategies.

¢ These strategies focus on corporate mergers and acquisitions
rather than market direction, and aim to capitalize on deal
spreads.

e Historically, merger arbitrageurs have produced lower
drawdowns and volatility than other strategies.

Merger arbitrage in a nutshell

Equity event-driven managers aim to exploit trading
opportunities in equity markets arising from corporate events.

The most common form of these strategies is merger arbitrage,
which focuses on trading opportunities occurring in the event
of corporate mergers and acquisitions (M&A).

Managers typically invest in numerous deals to hedge the risk
of individual deals falling through. Some focus on specific
industries while others focus on diversifying across industries.

Mergers can be cash deals, in which the acquiring company
offers cash for the target company’s stock, or stock deals,
in which the acquirer offers to exchange its own shares for
those of the target company based on a specified ratio — fixed
or floating. More complex merger offers might include other
corporate securities.

Drivers of merger arbitrage performance predominantly include
M&A activity and arbitrageurs' ability to correctly predict the
outcome of a deal. The risk-free rate and the overall trading
environment for equity markets can also affect returns.

Over the past 20 years, merger arbitrage strategies have
shown significantly lower volatility than equity markets with
only slightly lower annualized performance. Importantly, the
maximum drawdown of these strategies is significantly less
than that of equities.

Historically, merger arbitrage strategies have been resilient to
changes in the business cycle. In three out of four phases —
expansion, slowdown and recovery — they have delivered solid
returns, albeit lower than the broad hedge fund index.

From a portfolio perspective, merger arbitrage is a good
diversifier owing to its fairly low volatility and relatively lower
risk. It can also be used as downside protection in times of
market dislocations.

Return variability among managers is rather low, stemming
from the more defensive nature of the strategy.

Besides general hedge fund risks, a key risk for these strategies
is transaction-based, i.e., a merger or acquisition is not
completed after a position has been taken by a manager.

Source: Fotolia

This report is part of a series of short primers
on specific hedge fund strategies. You will find
more information on the client portal. You can
also contact your advisor for assistance.

Merger arbitrage in a nutshell
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What do merger arbitrage funds do?

Equity event-driven managers aim to exploit trading opportu-
nities in equity markets arising from corporate events. One of
the most well-known equity event-driven strategies is merger
arbitrage, also known as risk-arbitrage, a strategy focused
on trading opportunities occurring in the event of corporate
mergers and acquisitions.

In its most simple form, a merger arbitrageur would purchase
the stock of a target company while simultaneously shorting
the stock of the acquiring company — a fixed exchange ratio
stock deal — following the announcement of a merger/acqui-
sition.

This “market neutral” transaction enables merger arbitrageurs
to capture the deal spread assuming the successful completion
of the merger/acquisition.

The deal spread, or arbitrage spread, is the difference between
the market price of the target company and the offered acqui-
sition price.

Mergers can be cash deals, in which the acquiring company
offers cash for the target company’s stock, or stock deals, in
which the acquirer offers to exchange its own shares for those
of the target company based on a specified ratio — fixed or
floating. More complex merger offers might include other cor-
porate securities.

Managers predominantly use securities instruments such as
stocks, derivatives and in some cases even fixed-income instru-
ments.

They typically invest in a large number of deals to hedge the risk
of individual deals falling through — often over 100 positions.
However, depending on their conviction, they can overweight
some positions.

Managers often make use of leverage.

Some focus on specific industries they have detailed knowledge
of, while others focus on diversifying across industries.
Merger arbitrageurs can also implement broad macro hedges
on their overall portfolio of stocks, generally achieved through
index options or futures.

Sources of strategy returns

Merger arbitrage hedge fund managers have four potential return
streams: manager alpha, equity market beta, alternative beta and
the risk-free rate.

Alpha: Manager's skill to employ an investment strategy that
generates returns in excess of broad market performance.
Specifically, predicting the likelihood of a deal being completed
successfully. As such, their ability to gather and analyze large
amounts of data — from merger financing, regulatory consider-
ations or shareholder sentiment — faster and with more detail
than others is paramount to the successful merger arbitrageur.
Based on the evolution of the deal, managers must be able to
trade, expand or contract their positions to take advantage of
changing circumstances.

Fig. 1: Event-driven breakdown by sub-strategy
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Fig. 2: Risk/return scatterplot of various hedge
fund strategies
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o Market beta: refers to broad market movements. While

merger arbitrage managers generally aim at maintaining a
market neutral position, time delays or sudden market move-
ments can cause deals to collapse, leading to significant losses.

Alternative beta: refers to other return streams not linked to
manager skill (alpha) or to broad market performance (market
beta). Also referred to as risk premiums, alternative betas
are recurrent market anomalies that hedge fund managers
can exploit. In the case of merger arbitrage the alternative
beta refers to the existence of a deal spread for announced
mergers and acquisitions — such as the return of buying all
announced deals and holding them until completion or failure
of the merger/acquisition. The proven long-term success of
this passive investment strategy can be attributed to the lig-
uidity premium and insurance against deal risk that merger arbi-
trageurs provide to the market.

Risk—free rate: merger arbitrage spreads are linked to the risk-
free rate as each individual deal spread reflects the risk-free rate
plus the deal risk.

Performance analysis

From 1995 to 2017, merger arbitrage strategies posted an
average annualized performance of 7.0% with a volatility of
3.5%, based on the HFRI Merger Arbitrage Index.

While the performance is moderately weaker than that of
equities, the volatility is only about one-fourth as high.
Broadly diversified merger arbitrage portfolios also show signif-
icantly lower maximum drawdowns of only -8.1% as opposed
t0 -50.9% for equities.

Merger arbitrage in your portfolio

Over the past 20 years, the correlation of merger arbitrage with
traditional assets such as equities and bonds stood at 0.59 and
0.1, respectively.

While correlation to equity markets may appear high histori-
cally, it has a very low sensitivity to broader market movements
(beta of about 0.14).

In the portfolio context, merger arbitrage funds are considered
good diversifiers, reducing volatility without dampening overall
returns.

Additionally, the strategy can help mitigate downside risks
during market dislocations. It represents a defensive strategy if
investments are sufficiently diversified across various managers.

Merger arbitrage and the business cycle

In three out of four phases of the cycle — expansion, slowdown
and recovery — merger arbitrage strategies have delivered solid
returns on an annualized basis.

Interestingly, during recession phases, merger arbitrageurs
show a capacity to mitigate downside risks substantially,
though still experiencing net losses.

Table 1: Performance analysis (1995-2017)
Merger arbitrage strategies historically delivered
superior risk-adjusted returns over equities
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Fig. 3: Correlation analysis (1995-2017)
Managers show moderate correlation to equities
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Fig. 4: Merger arbitrage in different cycle
phases

Managers tend to perform well throughout the
business cycle

9
21% 10%

10% 8% 10% Jo

2%)
M Return (11e6)

HF Merger HF Merger HF Merg F Merger
Index Arb. Index Arb. Index Arb. Index Arb.
EXPANSION SLOWDOWN RECESSION RECOVERY

Note: Cycle phases are defined based on global indus-
trial production. Data since 1995. Source: HFR, UBS; as
of May 2017

CIO WM Research 1 June 2017

3



Hedge funds education

e One reason for these losses is that, although a market-
neutral strategy, during recession phases, market beta can have
secondary knock-on effects on merger arbitrage strategies,
causing multiple deals to collapse and merger spreads to widen.

¢ This has a detrimental effect on managers, especially those that

are not sufficiently diversified. In these periods, manager's risk
skills and sector knowledge become paramount to avoid heavy
losses.

Variability of returns between managers

¢ Merger arbitrage shows significantly lower variability of returns

when compared to other hedge fund strategies.

Return dispersion between managers is lower than industry
average due to the less aggressive nature of the strategy rel-
ative to other hedge fund strategies — this is driven by the lower
volatility in the strategy.

The large and diversified holdings of most managers, many of
whom are involved in similar deals, also somewhat dampens
the potential for variability in returns.

Interestingly, the median return dispersion for merger arbitrage
managers is positive.

What are the risks?

Transaction risk is a primary risk for equity event-driven man-
agers. Various factors can influence the outcome of a deal and
ultimately returns — these include the type, the size and the time
to completion of the deal, the involvement of regulators, and/
or the ownership of the target company.

Calendar risk increases the longer a deal takes to complete as
delays, regulatory intervention, renegotiation, counter-bids and
unexpected market shocks become more likely.

Merger arbitrage spreads may widen significantly during
periods of severe market dislocations due to heightened uncer-
tainty and capital withdrawals.

Other, more general hedge fund risks also apply, including the
potential illiquidity of the fund and the lack of transparency of
some managers, which could be used to mask fraud and opera-
tional risks such as improper risk management and/or leverage.
These risks cannot be fully eliminated, but can be reduced sig-
nificantly through thorough due diligence and strict investment
and monitoring processes.

Fig. 5: Average fund return dispersion
Compared to other single strategies, merger arbi-
trage funds exhibit the weakest fund return dis-
persion
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Glossary

Selected definitions

Activists: An individual or group that purchases large numbers
of a public company’s shares and/or tries to obtain seats on
the company’s board with the goal of effecting a major change
in the company. A company can become a target for activist
investors if it is mismanaged, has excessive costs, could be run
more profitably as a private company or has another problem
that the activist investor believes it can fix to make the company
more valuable.

Alpha: the premium an investment portfolio earns above a
certain benchmark (such as the Standard & Poor's 500). A pos-
itive alpha indicates that the investor earned a premium over
that index. In terms of stocks; a positive alpha is viewed as a
stock being undervalued in relation to other stocks with similar
systematic risk. In terms of portfolios; a description of the
extraordinary reward obtained from the portfolio. The better
the management of the portfolio, the more positive the alpha.

Alternative beta: recurrent market anomalies that hedge
fund managers exploit. Also referred to as risk premiums.

Annualized average excess return: the average returns of a
hedge fund, exceeding the benchmark or index, averaged over
the lifetime of the fund.

Annualized average return: the return provided by a hedge
fund, averaged out to give a single number. this gives no indi-
cation of the volatility of the fund.

Arbitrage opportunities: an opportunity to profit from price
differences in an asset class which arise from market ineffi-
ciencies.

Arbitrage spreads: the difference between the market price
of the target company and the offered acquisition price.

Beta: the measurement of a dependent variable's (i.e. stock
price) volatility relative to an independent variable (i.e. an
index). Beta is the percent change in the price of the dependent
variable given a 1% change in the independent variable. This
reveals if the dependent variable moves in step with the
independent variable; where a beta of 1 indicates perfect
alignment. Beta is a measure of risk; the higher the beta, the
higher the risk.

Cash deals: a merger deal in which the acquiring entity pays
cash for the stock of the target company.

Correlation: the degree to which the fluctuations of one
variable are similar to those of another.

Drawdown: the peak-to-trough decline during a specific
record period of an investment, fund or commodity. A
drawdown is usually quoted as the percentage between the
peak and the trough.

Equity hedge: a hedge fund strategy that involves buying
certain stocks long and selling others short. There usually isn't
a restriction on the country that the stocks trade in either.

Equity market neutral: a hedge fund strategy that seeks to
exploit differences in stock prices by being long and short in
stocks within the same sector, industry, market capitalization,
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country, etc. This strategy creates a hedge against market
factors.

e Equity return dispersion: the variability of expected and
realized returns on equities

e Event driven: a strategy, adopted by hedge fund managers,
that attempts to take advantage of events such as mergers
and restructurings that can result in the short-term mispricing
of a company's stock. An event-driven strategy focuses on
exploiting the tendency of the equities of companies in a time
of change to drop in price.

e Futures: a financial contract obligating an entity to buy an asset
(or vice-versa) at a price determined upon the sale of the futures
contract.

e Leverage: the use of borrowed capital or instruments to
increase the potential return (but also potential losses) of an
investment, a simple example is a mortgage used in real estate
transactions.

¢ Liquidity premium: the premium that an investor can demand
depending on how easily the underlying security can be con-
verted to cash.

e Market neutral strategy: A strategy undertaken by an
investor or an investment manager that seeks to profit from
both increasing and decreasing prices in a single or numerous
markets.

e Options: an option is a contract which gives the buyer (the
owner or holder) the right, but not the obligation, to buy or
sell an underlying asset or instrument at a specified strike price
on or before a specified date, depending on the form of the
option.

e Restructuring: Restructuring is the corporate management
term for the act of reorganizing the legal, ownership, opera-
tional, or other structures of a company for the purpose of
making it more profitable, or better organized for its present
needs.

* Risk free rates: the theoretical rate of return of an investment
with zero risk.

¢ Sharpe ratio: is measure for calculating risk adjusted return. It
is the average return earned in excess of the risk-free rate per
unit of volatility or total risk.

¢ Short sales: the strategy of borrowing a security and selling
it on in anticipation that the share price will drop, earning the
seller the difference on the sale price against the later pur-
chasing price.

e Special situation: Particular circumstances involving a security
that would compel investors to trade the security based on the
special situation, rather than the underlying fundamentals of
the security or some other investment rationale. An investment
made due to a special situation is typically an attempt to profit
from a change in valuation as a result of the special situation,
and is generally not a long-term investment.

e Stock deals: a merger deal in which the acquiring entity offers
to exchange it owns shares for those of the target company
based on a specified and agreed upon ratio.

Source: Bloomberg, UBS
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Non-Traditional Assets

Non-traditional asset classes are alternative investments that include hedge funds, private equity, real estate, and managed
futures (collectively, alternative investments). Interests of alternative investment funds are sold only to qualified investors, and
only by means of offering documents that include information about the risks, performance and expenses of alternative investment
funds, and which clients are urged to read carefully before subscribing and retain. An investment in an alternative investment fund
is speculative and involves significant risks. Specifically, these investments (1) are not mutual funds and are not subject to the same
regulatory requirements as mutual funds; (2) may have performance that is volatile, and investors may lose all or a substantial amount
of their investment; (3) may engage in leverage and other speculative investment practices that may increase the risk of investment
loss; (4) are long-term, illiquid investments, there is generally no secondary market for the interests of a fund, and none is expected
to develop; (5) interests of alternative investment funds typically will be illiquid and subject to restrictions on transfer; (6) may not be
required to provide periodic pricing or valuation information to investors; (7) generally involve complex tax strategies and there may
be delays in distributing tax information to investors; (8) are subject to high fees, including management fees and other fees and
expenses, all of which will reduce profits.

Interests in alternative investment funds are not deposits or obligations of, or guaranteed or endorsed by, any bank or other insured
depository institution, and are not federally insured by the Federal Deposit Insurance Corporation, the Federal Reserve Board, or any
other governmental agency. Prospective investors should understand these risks and have the financial ability and willingness to accept
them for an extended period of time before making an investment in an alternative investment fund and should consider an alternative
investment fund as a supplement to an overall investment program.

In addition to the risks that apply to alternative investments generally, the following are additional risks related to an investment in
these strategies:

e Hedge Fund Risk: There are risks specifically associated with investing in hedge funds, which may include risks associated with
investing in short sales, options, small-cap stocks, “junk bonds,” derivatives, distressed securities, non-U.S. securities and illiquid
investments.

e Managed Futures: There are risks specifically associated with investing in managed futures programs. For example, not all managers
focus on all strategies at all times, and managed futures strategies may have material directional elements.

e Real Estate: There are risks specifically associated with investing in real estate products and real estate investment trusts. They
involve risks associated with debt, adverse changes in general economic or local market conditions, changes in governmental, tax,
real estate and zoning laws or regulations, risks associated with capital calls and, for some real estate products, the risks associated
with the ability to qualify for favorable treatment under the federal tax laws.

e Private Equity: There are risks specifically associated with investing in private equity. Capital calls can be made on short notice,
and the failure to meet capital calls can result in significant adverse consequences including, but not limited to, a total loss of
investment.

e Foreign Exchange/Currency Risk: Investors in securities of issuers located outside of the United States should be aware that even
for securities denominated in U.S. dollars, changes in the exchange rate between the U.S. dollar and the issuer’s “home” currency
can have unexpected effects on the market value and liquidity of those securities. Those securities may also be affected by other
risks (such as political, economic or regulatory changes) that may not be readily known to a U.S. investor.
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Appendix

Research publications from Chief Investment Office Americas, Wealth Management, formerly known as CIO Wealth Management
Research, are published by UBS Wealth Management and UBS Wealth Management Americas, Business Divisions of UBS AG or an affiliate
thereof collectwelcy, UBS). In certajn countries UBS AG is referred to as UBS SA. This publication is for your information only and is not
intended as an offer, or a solicitation of an offer, to buy or sell any investment or other specific product. The analysis contained herein
does not constitute a personal recommendation or take into account the particular investment objectives, investment strategies, financial
situation and needs of any specific recipient. It is based on numerous assumptions. Different assumptions could result in materially different
results. We recommend that you obtain financial and/or tax advice as to the implications ﬁlncludlng_tax) of investing in the manner described
or in any of the products mentioned herein. Certain services and products are sub#ect to legal resfrictions and cannot be offered worldwide
on an unrestricted basis and/or may not be eligible for sale to all investors. All information and opinions expressed in this document were
obtained from sources believed to be reliable and in good faith, but no representation or warranty, express or implied, is made as to
its accuracy or completeness (other than disclosures relating to UBS). All information and opinions as well as ar&y 1pnces indicated are
current only as of the dateof this report, and are sub%ect to change without notice. Opinions expressed herein may differ or be contrary to
thoseexpressed by other business areas or divisions of UBS as a result of using different assumptions and/or criteria.” At any time, investment
decisions (including whether to buy, sell or hold securities) made by UBS and its employees may differ from or be contrary to the opinions
expressed in UBS research publications. Some investments may not be readily realizable since the market in the securities is illiquid and
therefore valuing the investment and identifying the risk to which you are exposed may be difficult to quantify. UBS relies on information
barriers to control the flow of information contained in one or more areas within UBS, into other areas, units, divisions or affiliates of
UBS. Futures and options trading is considered risky. Past performance of an investment is no guarantee for its future performance. Some
investments may be subject to sudden and large falls in value and on realization you may receive back less than you invested or may be
required to pay more. Changes in FX rates may have an adverse effect on the price, value or income of an investment. This report is for
distribution only under such circumstances as may be permitted by applicable law.

Distributed to US persons by UBS Financial Services Inc. or UBS Securities LLC, subsidiaries of UBS AG. UBS Switzerland AG, UBS Deutschland
AG, UBS Bank, S.A., UBS Brasil Administradora de Valores Mobiliarios Ltda, UBS Asesores Mexico, S.A. de C.V. UBS Securities Japan
Co., Ltd, UBS Wealth Management Israel Ltd and UBS Menkul Degerler AS are affiliates of UBS AG. UBS Financial Services Incorporated
of Puerto Rico is a subsidiary of UBS Financial Services Inc. UBS Financial Services Inc. accepts responsibility for the content of a report
prepared by a non-US affiliate when it distributes reports to US persons. All transactions by a US person in the securities mentioned in
this report should be effected through a US-registered broker dealer affiliated with UBS, and not through a non-US affiliate. The contents
of this report have not been and will not be approved by any securities or investment authority in the United States or elsewhere. UBS
Financial Services Inc. is not actln% as a municipal advisor to any municipal entity or obligated person within the meaning of Section 15B
of the Securities Exchange Act (the "Municipal Advisor Rule")’and the opinions or views contained herein are not intended to be, and
do not constitute, advice within the meaning of the Municipal Advisor Rule. UBS specifically prohibits the redistribution or reproduction
of this material in whole or in part without the prior written permission of UBS and UBS accepts no liability whatsoever for the actions
of third parties in this respect.

Version as per May 2017.

© UBS 2017. The key symbol and UBS are among the registered and unregistered trademarks of UBS. All rights reserved.
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